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Small molecule inhibitors of the ribosome biogenesis facior NVI.2

1001} Cross-references to related applications
{002] This application claims priority to U8, Provisional Application No. 63/507,089; filed: Jun
08, 2023, the disclosure of which are hereby incorporated by reference in its entirety for all

PUIPOSes.

{003} [Imtroduction

{004] Ribosomes are large macromolecular nbovucleoprotein (RNP) complexes, composed of a
small 408 subunit and a large 608 subunit, responsible for translating protein from messenger RNA.
The synthesis of 408 and 608 requires approximately two hundred tibosome biogenesis factors
(RBFs). Among these, a large subset is responsible for hierarchical ribosome assembly, including
rRINA processing and modifying enzymes, structural proteins that template assembly steps, and
diverse ATPases that remodel tRNA or actively remove RBFs at critical junctions to guide ribosome
maturation{ /-3).

{805} Ribosome abundance and translation activity are tightly coupled to cellular growth rates, and
dysregulated ribosome biogenesis can directly signal changes in the cell cycle. The buildup of
assembly intermediates that results from a block in ribosome biogenesis triggers a specific cellular
checkpoint{4, 3). This process is initiated by 58§ RNP modules that fail to be incorporated into pre-
608 nucleolar totermediates{s, 7). Unincorporated S§ RNPs adopt a conformation that binds and
inhibits MDM2(8, 9), an E3 ubiquitin ligase that constitutively ubiquitinates p33, leading to its
proteasomal degradation(3). Counsequently, the inhibition of MDM2 by 58 RNP resuits in tncreased
p33 protein levels. Transcriptional activation of pS3 target genes in turn triggers cell cycle arrest,
senescence, or apoptosis{ /7). Cancer cells have long been known to engage in ribosome biogenesis
at significantly enhanced levels to support the protein syuthesis required for uncontrolled cell
growth. As such, inhibitors of ribosome biogenesis have the potential to block cancer growth and
trigger checkpoints that result in pS3-dependent cancer cell death(&, //-/3).

{606] Although there are numercus small molecules that block ribosome production, these
molecules have alternative cytotoxic targets making it difficult to determine the therapeutic potential
of targeting ribosome biogenesis. For example, many cancer chemotherapies that trigger DNA
damage, including S-fluorouracit, doxorubicin, and camptothecin, also have been reported to inhibit
ribosome biogenesis{/4). Similarly, oxaliplatin uniquely induces a change in nucleolar morphology
that coincides with a biock in nibosome biogenesis({5-78). Yet, like its related analogs cisplatin and
carboplatin, oxaliplatin also fgads to DNA adducts that trigger the BNA damage response pathway.

Recent studies have given evidence that the ability of oxaliplatin to impede ribosome production
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might be of cenral importance to its anti-cancer activity {/¥}. Since oxaliplatin also causes DNA

damage, however, it 1s difficult to determine the individual contributions of DNA damage and
ribosome biogenesis inhibition to therapeutic benefits and toxic side-effects. Efforts to develop more
selective wnhibitors of ribosome biogenesis have focused on inhibiting RNA polymerase I, which is
responsible for transcribing ribosomal RNA. Unfortunately, the most advanced of these compounds,
CX-5461, also induces DNA damage by inhibiting the topoisomerase TOP2B raising the possibility
that iis anti-cancer activity may be through this latter target {20},

{8071 As an alternative to POL1-directed inhibition, the assembly phase of ribosome biogenesis
includes many enzymes that could hypothetically be targeted with small roolecules. The coupling of
ATP hydrolysis to the mechanical removal of specific ribosome biogenesis factors is a critical step
in the assembly of the large ribosomal subuuit (608). Ribosome assembly and maturation is
mediated by several catalytic AAA+ ATPase enzymes including NVL, MDN1T and SPATAS(2, 25~
28}, Small molecules that disrupt AAA+ ATPase tunction during 608 biogenesis have been
characterized for S.cerevisiae Drgl(2, 29, 30} and S.pombe Mdn1{37}, but no chemical inhibitors

have been reported for the homologous mammalian enzymes.

{008] Summary of the Invention
{609} The invention provides small molecule inhibitors of the ribosome biogenesis factor NVL2.

in one aspect the invention provides a compound of formula (1)

Rt /kE[ M\
M\'“X 1y,

whereiu:
1810} R is selected from: R3; -C{OIR3; ~C{SHR3; -C{OINHR3,; ~C{SINHR3, -C{OINR3RS, -
C(S)NRSRe;
{011} R2 s selected from: C1-C&alkyl, C2-CBalkenyl;, C2-C8alkynyl including all isomers thereof
and all optionally substituted with one or more of: D, F, OH, C{(O)NHR4 and all optionally having
one or more methylene units replaced with O, §, NH, NR4, C(O);
1012] R3 s selected from: C1-CTalkyl, C3-CTcycloalkyl optionally bridged with CH; or CH,CH;,
CHo-linked or CHMe-linked C3-CTeycloalkyl optionally bridged with CH; or CHCH,, C2-
C7alkenyl, C5-C7cycloalkenyt optionally bridged with CH; or CH,CH,, CHj-linked or CHMe-
finked C5-CTcycloalkenyl optionally bridged with CH; or CHCH,, C2-CTalkynyl, bridged or fused
C5-COcycloalkyl, CH;-linked or CHMe-linked bridged or fused C5-CScycloalkyl, C5-
Clospiroalkanes, CHy-linked or CHMe-linked C5-Cl0spiroalkanes, all including all possible
isomers thereot and all optionally substituted with one or more of: I, F, CN, R4, OR4, OH,

2
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NHC(OM, NHC(O)R4, NHSOR4, COH, COR4, C{OINH,, C{OINHR4, C{O)NR4R4 and all

optionally having one or nmore methylene untis replaced with O, S, 8O, S{O), NH, NR4, NC(OH,
NC(OIR4, NSORR4, C(O), C=NOH, C=NOR4 or U=NR4, pheny! or naphtyl {optionally substitited
at one or more of each position with R7), S- and ¢-membered heteroaryls and fused heteroaryls
including but not limited to oxazoles, isoxazoles, thiazoles, isothiazoles, furans, thiophenes,
pyrazoles, imidazoles, triazoles, tetrazoles, pyridines, pyrimidines, pyrazines, pyridazines,
quinolines, isoquinclines, quinazolines, quinoxalines, cinnolines, phtalazines, naphthyridines,
pyridopyrazines, pyrazolopyridines, pyridopyrimidines, pyridopyridazines, benzoxazoles,
benzoisoxazoles, benzothiazoles, benzoisothiazoles, indoles, indazoles, benzimidazoles,
dioxolopyridines, dioxolopyridazines, dioxolopyrimidines, dioxolopyrazines, benzofurans,
benzothiophenes, imidazopyridines, benzodioxoles, benzoxazolones, benzoisoxazolones,
benzothiazolones, benzoisothiazolones, 1 3-dihydro-2H-benzimidaroles, benzofdlimidazol-2-ones,
benzodioxolones, dioxolopyridines, dioxolopyridazines, dioxolopyrimidines, dioxolopyrazines,
coumarins, isocoumarins, and including all possible isomers thereof, and all opticnally substituted at
one or more of each position with R7;

{3131 R4 is selected from: Me; Et; Pr; iPr; ¢Pr; cBu optionally substituted with one or more of D,
F CN, OH, OCD;, OCHFi (n=0-3};

{014] NRSR6 completes a 4- to 7-membered azacycle or a bridged or fused 6- to 9-membered
azacycle or 5- to 9-membered azaspiroalkane including all possible isomers thereof and all
optionally substituted with one or more of: D, F, CN, R4, OR4, OH, NHC(O, NHC{(O)R4,
NHSOR4, COH, CO.R4, C(OINH,, C(ONHR4, C{O)NR4R4 and all optionally having one or
more methylene units replaced with O, §, 8O, NH, NR4, NC(OMH, NC(O)R4, NSO,R4, C(O),
C=NOH, C=NR4;

{015] R7 s selected from: D, F, CL Br, CN, N3, OH, OR4, R4, oxetanyl, NHC(OH, NHC(O)R4,
CO:H, COR4, CLOINH,;, C{ONHRA4, C(CINRAR4, SThNH,, SG;NHR4, SONR4R4, C2-
Coalkenyl or C2-Coalkynyl including all 1somers thereot and all optionally substituted with one or
more of: P, F, CN, OH and all optionally having one or more methylene units replaced with G, §,
S(0), 8C,, NH, NR4, NCIOYH, NC(O)R4, NSG,R4, C{O), C=NOH, C=NR4; ary! or 5- or 6~
membered heteroaryl or heterocyclyl all optionally substituted with one or more oft D, F, Ci, CN,
R4, OH, OR4);

[816] 71s selected from: S, CHy, CDy, CHR4, CDR4, CR4R4, CHOH, CDOH, CHOR4, CDORA4,
CR4OH, CRAOR4, CHON, CDCN, CHF, CDF, CF,, NH, NR4, NC(OYH, NC(OR4, NSO,R4;
{6171 Xisselected from: CH, CB, CF, CCl, CCN,

{818] Y isselected from: CH, D, CF, CCl;

1019] U and W are independently selected from: CH, CD, N;
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{028) excluding R1 = C{OYuran-3-yL, X Y, U W=CH, Z=

salt, hydrate or sterecisomer thereof.
{0211 In embodiments the invention provides:

{0221 2. The compound of claim 1, further of formula 1L

2
oyt | “ N
5 i N
R\JJ\E{ N __-X’\{
Re (I

{8231 3. The compound of claim 1, further of formula HI:

R® (T
{0241 4. The compound of claim 1, further of formula I'V:
R
. N~
o A
3 A\
R"N’ﬁ\!\g = ;{f—<‘ Y
H H ==X (p\/‘)

{825] 5. The compound of claim 1, further of formula V-

RZ
Ned?
sy

{0261 o The compound of claim 1, further of formula VI

W f\-~
%:\
=X (VD)

10271 7. The compound of claim 1, further of formula VI

ﬁ
/\-“ (VII)

{028] &8 The cempound of claim 1, further of formula VIIL

X J\I 2
=¥ (VIil

PCT/US2024/032171

§, R2 = (CH, 5, OMe (MMO17), or a
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{029] 9 A compound of a claim 1-8, wherein Z = §, CH,, CD,, CHMe, CHCD;, CDMe, CDCDy,

CHCN, CDCN, CMeUOH, CCDR0H, preferably S, CH,, CHMe, CHCD;.

{8361 10. A compound of a claim 1-8, wherein X = CH, D, CF, CCl, CCN, preferably CH, CF, or
CCl

{631} 11 A compound of a claim 1-8, wherein Y = CH, CD, CF, CC, preferably CH, or CF.
{0321 12 A compound of a claim 1-8, wherein W =CH, CD N,

{8331 13. A compound of a claim 1-8, wherein U = CH, CD, N, preferably CH.

1034] 14 A compound of a claim 1-8, wherein R2 = C2-CTalkyl; C3-CT7alkenvl; C3-C7alkynyi
including all 1somers thereof and all optionally substituted with one or more of: D, F, Cl, and all
optionally having one or more methylene units replaced with O.

{835] 15 A compound of a claim 1-8, wherein R2 = CH,C=CH, CH,C=CR4, CH,C=CC,
CH,CH=CH,, CH,CH=CHR4, (CH;L0OR4, (CHOCH,C=CH, where RZ can contain one or more
deuterium.

{636] 16, A compound of a claim 1-8, wherein R2 = CHyC=CH, CHyC=CMe, CHYC=CCHLF,
CH,C=C"Pr, CH,C=C(l, CH,CH=CHMe, CH,C=CCF; where R2 can contain one or more
deuterium.

18371 17. A compound of claim 2-3, wherein:

{038] R2 = CH,C=CH, CH,C=CMe, CHLC=CCHF, CHLC=CCL, CHC=CPr, CHCH=CHMe,
where R2 can contain one or more deuterium;

{839] NRSR6 completes a 4~ to 7-membered azacycle or a bridged or {fused 6- to 9-membered
azacycle or 5- to 9-membered azaspiroalkane including all possible isomers thereof and all
optionally substituted with one or more of. D, F, CN, R4, OR4, OH, NHC{OH, NHC(O)R4,
NHSO:R4, COH, CR4, C{O)NH,, C{O)NHR4, C(O)NR4R4 and all optionally having one or
more methyvlene units replaced with O, §, 8GO, NH, NR4, NC{O}H, NC(O)R4, NSO,R4, T(0),
C=NOH, C=NR4;

1040] R4 = Me; Et; Pr; iPr; ¢Pr; cBu optionally substituted with one or more of: D, F, CN, OH,
OCD,, OCH, Faa (0= 0-3)

{041) 2 =18, CH,, CHMe, CHCD;, CHCN, CMeOH, CCDaOH, preferably S, CH,, CHMe,
CHCD::

1842] X =CH, CD, CF, CCL

[043] Y= CH, CD, CF:

[044] W =CH N and

{045] U= CH, D, N preferably CH.

{046] 138, A compound of claim 2-3, wheremn:

(¥
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{647} R2 = CHyC=CH, CHyC=CMe, CHL,C=CCHF, CHLC=CCE, CHC=CPr preferably

CH,C=CMe, CHLC=C"Pr

{048] NRS3R6 completes a 4~ to 7-membered azacycle or a 6- to 8~-membered azabicycle ora 5~ to
7-membered azaspiroalkane, all optionally substituted with one or moore oft B, ¥, CN, R4, OR4, OH
and all optionally having one or more methylene units replaced with 3, S, SOy, NH, NR4, C{(},
C=NOH, C=NR4,

{3491 R4 = Me; Et; Pr; 1Pr; ¢Pr; cBu optionally substituted with one or more of: D, F, UN, OH,
OCD;, OCHnF 5., (n = 0-3);

{0386 7 =5, CH,, CHMe, CHCD;, CHCN, CMeOH, CCDLOH, preferably S, CH,, CHMe,
CHCD;;

1651] X=CH CF, CCl;

1052] Y =CH, CF;

053] W=CH N, and

{054] U= (CH, N preferably CH.

{085] 19 A compound of a claim 4, 5, or 8, wherein:

1656] R2 = CH.C=CH, CH,C=CMe, CHC=CCHF, CHC=CCH, CHLC=CPr, CHCH=CHMe,
where R2 can contain one or more deuterium;

{857} R3 = phenyl {optionally substituted at one or more of each individual position with R7); 5-
and 6-membered heteroaryis and fused hetercaryls including but not limited to oxazoles, isoxazoles,
thiazoles, 1sothiazoles, furans, thiophenes, pyrazoles, imidazoles, triazoles, tetrazoles, pyridines,
pyrindines, pyrazines, pyridazines, quinolines, isoquinolines, quinarzelines, quinoxalines,
cinnolines, phialazines, naphthyridines, pyridopyrazines, pyrazolopyridines, pyridopyrinmidines,
pyridopyridazines, benzoxazoles, benzoisoxazoles, benzothiazoles, benzoisothiazoles, indoles,
indazoles, benzimidazoles, dioxolopyridines, dioxolopyridazines, dioxolopyrimidines,
dioxolopyrazines, benzofurans, benzothiophenes, imidazopyridines, benzodioxoles, benzoxazolones,
benzoisoxazolones, benzothiazolones, benzoisothiazolones, 1,3-dihydro-2H-benzimidazoles,
benzo[dhimidazol-2-ones, benzodioxolones, dioxolopyridings, dioxolopyridazines,
dioxclopyrimidines, dioxclopyrazines, coumarins, isocoumarins, and including all possible isomers
thereof, and all optionally substituted at oue or more of each ndividual position with R7;

1058] R7 =D, F, Cl, Br, CN, Niy, OH, R4, OR4, C=CH, NHC(O)H, C{O)NH,, C{O)NHR4,
C{O)NR4R4;

{059] R4 = Me, Bt, Pr, iPr, cPr, cBu optionally substituted with one or more oft B, ¥, CN, OH,
OCD,, OCH Fay (n=0-3);

1660] 7= S, CHy, CHMe, CHCD;, CHCN, CMeOH, CCD;OH, preferably S, CH,, CHMe,
CHCDy;
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[061] X =CH, CF, CCL;

[062] Y =CH, CF;

{863] W=CH, N, and

1064] U= CH, N preferably CH.

{665] 20. A compound of a claim 4, 5, or §, wherein:

{066] R2=CH,C=CH, CH,C=CMe, CH,C=CCH,F, CH,C=CCL, CHC=C"Pr preferably
CH,C=CMe, CHC=("Pr;

1867} R3 = a mono- or -disubstituted phenyl ring with substituents at the ortho-position selected
from H, B or ¥ and substituents at the meta and para-position selected from H, D, F, Cl, R4, OR4,
N, C=CH; a hetercaromatic ring selected from furan, pyridine, pyrimidine, pyrazine, pyridazine,
benzo[dloxazol-S-yl, benzo{dithiazol-5-y1, 2-ox0-2,3-dihydrobenzofdjoxazol-3-y1,

benzo[d 1,3 ]dioxol-5-v1 and all optionally substituted at one or more of each individual position
with H, B, F, C1, CCH, R4, OR4;

{668] R4 = Me; Et;, Pr; iPr; ¢Pr; cBu optionally substituted with one or more of I3 F;

{869} Z =158 CH,, CHMe, CHCD;, CHCN, CMeOH, CCD;0H, preferably 8, CH,, CHMe,
CHCD:;

1670] X =CH, CF, CCL;

(071] Y= CH, CF;

(0721 W =CH N and

{073] U= CH, N preferably CH.

{8741 21. A compound of aclaim 4, 5, or 8, wherein:

[078] R2 = CH,C=CH, CH,CaCMe, CHLC=CCHLF, CHLC=CCL, CHC=C"Pr, CH,CH=CHMe,
where R2 can contain one or more deuterium,

1076] R3 = C1-CTalkyl, C3-CTcycloalkyl optionally bridged with CH, or CHLCH,, CHy-linked or
CHMe-linked C3-Cécycloalkyl optionally bridged with CH; or CHoCH,, C2-CTalkenyl, C5-
Cocycloatkenyl optionally bridged with CH, or CH,CH,;, CH;-linked or CHMe-linked C5-
Coeycloalkenyl optionally bridged with CH, or CHLCH,, C2-CTalkynyl, bridged or fused C5-
CYcycloalkyl, CH;-linked or CHMe-linked bridged or fused C5-COcycloalkyl, C5-Ci0spiroalkanes,
CHy-linked or CHMe-linked CS-Cl0spiroatkanes, all including all possible isomers thereof and all
optionally substituted with one or more oft D, F, CN, R4, OR4, OH, NHC(OH, NHC{O)R4,
NHSOR4, COH, COR4, C{O)NH;, C(O)NHR4, C{ONR4R4 and all optionally having one ot
more methylene units replaced with O, §, 8G,, S{0O), NH, NR4, NC{(O}H, NC(O)R4, NSO;R4,
C(O), C=NOH, C=NOR4 or C=NR4;

{8771 R4 =Me, Bt, Pr, iPr, cPr, cBu optionally substituted with one or more of: B, F, OH, OCD;,
OCH Fn (n = 0-3);

-3
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{078) 72 =18, CH,, CHMe, CHCD,, CHCN, CMeOH, CCD,0H, preferably S, CH;, CHMe,

CHCD:

1679] X=CH, CF, CCL;

{088} Y=CH, CF;

[081] W =CH N, and

{0821 U= CH, N preferably CH

{0831 22. A compound of claim 6, wheretn:

{084] R2 = CH,C=CH, CH,{=CMe, CH,{=CCH,F, CH,(=CCl, CH,C=C"Pr, CH,CH=CHMe,
CHy=CHE!L, CHyCH=CHPr, {CH ) OCHCCH where R2 can contain one or more deuterium,
{085] R3 = phenyl {optionally substituted at one or more of each individual position with R7); 5-
and 6-membered heteroaryls and fused heteroaryls including but not himited to oxazoles, 1soxazoles,
thiaroles, isothiazoles, furans, thiophenes, pyrazoles, imidazoles, triazoles, tetrazoles, pyridines,
pyrimidines, pyrazines, pyridazines, guinolines, isoquinolines, quinazolines, quinoxalines,
cinnolines, phtalazines, naphthyridines, pyridopyrazines, pyrazolopyridines, pyridopyrimidines,
pyridopyridazines, benzoxazoles, benzoisoxaroles, benzothiazoles, benzoisothiazoles, indoles,
indazoles, benzimidazoles, dioxolopyridines, dioxolopyridazines, dioxolopyrimidines,
dioxolopyrazines, benzofurans, benzothiophenes, imidazopyridines, benzodioxoles, benzoxazolones,
benzoisoxazolones, benzothiazolones, benzoisothiazolones, 1,3-dihydro-2H-benzimidazoles,
benzo[djimidazol-2-ones, benzodioxclones, dioxolopyridines, dioxolopyridazines,
dioxolopyrimidines, dioxolopyrazines, cournarins, 1socoumarins, and including all possible 1somers
thereof and all optionally substituted at one or more of each individual position with R7;

[086] R7=D,F, Cl, Br, CN, Ny, OH, R4, OR4, C=CH, NHC{O)H, C(O)NH,, C(O)NHR4,
C{OINR4R4,

{0871 R4 =Me, Bt, Pr, iPr, ¢Pr, cBu optionally substituted with one or more of D, F, CN, OH,
OCD;, OCHNF 0. (1 = 0-3);

1088] 7 =25, CH,, CHMe, CHCD;, CHCN, CMeOH, CCDOH, preferably §, CH,, CHMe,
CHCD;;

[089] X =CH, CF, CCL;

[690] Y = CH, CF;

10917 W=CH N;and

U = CH, N preferably CH.

{092} 23 A compound of a claim 6, wherein:

693] R2 = CHyC=CH, CH,CaCMe, CH,C=CCHLEF, CHLC=CCL, CHC=CPr, CHLCH=CHMe,
CHy=CHEt, CHCH=CHPr,
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{094] R3 = 5- and 6-membered heteroaryls including but not limited to pyrazoles, imidazoles,

pyridines, pyrimidines, pyrazines, pyridazines, quinolines, isoquinolines, quinazolines, quinoxalines,
cinnolines, phtalazines, and including all possible isomers thereof, and all optionally substituted at
one or more of each wdividual position with D, F, Cl, CN, Mg, cPr, CD;, OCD;, OH, OCHFa. (0
= (-3},

1098] Z =18, CH,, CHMe, CHCD;, CHCN, CMeOH, CCDROH, preferably S, CH,, CHMe,
CHCD;;

1696} X =CH, CF, CCL,

{0971 Y =CH, CF,

{698 W =CH N, and

U= CH, N preferably CH.

18991 24 A compound of a claim 6, wherein:

8180} R2 = CH,C=CH, CH,C=CMe, CHLC=CCH,F, CHyC=CCl, CHC=C"Pr preferably
CHC=CMe, CHLC=CPr

10101} R3 = pyrazoles, pyridines, pyrimnidines, pyrazines, pyridazines all optionally substituted at
one or more of each individual position with D, F, Cl, CN, Me, ¢Pr, CI3;, OCDs;, OH, OCH. g (o
=0-3};

{61021 7 = §, CH,, CHMe, CHCN, CMeQGH preferably §, CH,, CHMeg;

{6103} X =CH, CF, CCL;

6104} Y = CH, CF,

10103 W=CH, N, and

U = CH, N preferably CH.

{6106] 25 A compound of a claim 6, whersin:

{6187} R2 = CH,C=CH, CH,C=CMe, CH,C=CCH,F, CH,C=CCL, CH,C=C"Pr, where R2 can
contain one or more deuterium;

10108} R3 = C2-Cdalkyl, C2-C4alkenyl, C3-Coeycloalkyl optionally bridged with CH; or CH,CH,,
CHy-linked or CHMe-linked C3-Coeycloalkyl optionally bridged with CH; or CH,CH;, C5-
Cocycloalkenyl optionally bridged with CH, or CH,CH,, CHy-linked or CHMe-linked C5-
Coeycloalkeny! optionally bridged with CHy or CHCH;,, CS-C8spircalkanes, CHz-linked or CHMe-
linked C35-C8spircalkanes, and all optionally substituted with one or more of: D, F, CN, OH, R4,
OCDs, OCHF 5 (n = 0-3) and all optionally having one or more methylene uniis replaced with O,
S, SOy, S(0), NH, NR4, NC(OH, NC(OR4, NSO,R4, C{0O), C=NOH, C=NOR4 or C=NR4;
{6169] R4 = Me, Bt, Pr, iPr, ¢Pr, ¢cBu optionally substituted with one or more of: D, F, OH, OCD,;,
OCHF g (0= 0-3);
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{0110} 2 =8, CH,, CHMe, CHCD,, CHCN, CMeOH, CCD,0H, preferably S, CH;, CHMe,

CHCDs;

{6111} X =CH, CF, CCL,

{8112} Y = CH, CF,

{0113} W=CH, N, and

{0114} U= CH, N preferably CH

{8115] 26. A compound of a claim 17-18, wherein:

{0116} R2 = CH,C=CMe, CH,C=CCD;, CH,C=CCH,F, CH,C=CPr, CH,C=CCL, CH,C=CH
preferably CH,U=CMe, CH,C=C"Pr,

{6117} NRSR6 = N-linked azetidine, pyrrolidine, pipernidine, azepine optionally substituted with one
or more of: I, F, CN, R4, OR4, OH and optionally bridged with CH, or CH,CH, and all opticnally
having one or more methylene units replaced with O, NR4, N=0H, NOMe, N=0CD;;

{0118} R4 = Me, cPr optionally substituted with one or more of: D, ¥, CN, OH, OCD;, OCH F.y (n
=03

{0119} Z =8, CH,, CHMe preferably S;

{6120] X =CH, CF, CCY,

{8121} Y = CH, ¥ preferably CH;

(0122} W =CH, N, and

01231 U=CH.

{6124] 27 A compound of a claim 22-24, wherein:

18128} R2 = CH,C=CMe, CH,C=CCD;, CHC=CPr, CHC=CCHF, CHC=CCH, CH,C=CH
preferably CH,U=CMe, CH,C=C"Pr,

{0126} R3 = pynidines, pyrimidines, pyrazines, pyridazines all optionally substituted at one or more
of each individual position with D, F, Cl, CN, Me, Et, iPr, ¢Pr, OH, OCD;, OCHF. (n = 0-3);
{6127] 7 =8, CH;, CHMe preferably S,

16128} X =CH, CF, CCL,

{0129} Y = CH, CF preferably CH,

{6130} W =CH, N; and

6131} U=CH

{81321 28. A compound of a claim 25, wherein:

preferably CH,C=CMe, CH,C=C"Pr;

{0134} R3 = C2-Cdalkyl, C2-Cdalkenyi, C3-Cocycloalkyl optionally bridged with CH, or CH;CH,,
CHy-linked or CHMe-linked C3-Céeycloalloyl optionally bridged with CH, or CHCH,, C5-
Cocycloatkenyl optionally bridged with CH, or CHLCH,, CHy-linked or CHMe-linked C5-

10
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Cocycloalkenyl optionally bridged with CH, or CHCH,, C35-C8spircalkanes, CH;-linked or CHMe-

finked C5-C8spiroalkanes, all tncluding all possible tsomers thereof and all optionally substituted
with one or more oft B, F, Me, U, ¢Pr, OH, OCD;, OCHF .y (n = 0-3), CHOH, CHMeCOH
CHLOCD;, CHLyOCH F 3. (n = 0-3), CHMeOCD;, QHB’?@OQ,}{“F(;;_”) {n=0-3}, and all optmna}}y
having one or more methylene units replaced with &, §, SO, NH, NMe, NCD;, CO, N=0H, NOMe,
N=0CD;;

16135} 7 = §, CH,, CHMe preferably S;

16136] X = CH, CF. CCl;

10137} Y = CH, CF preferably CH;

[6138] W =CH, N; and

[6139] U= CH.

{81401 29 A compound of a claim 20, wherein:

180141} R2 = CHC=CMe, CHL,C=CCD;, CHC=CPr, CHC=CCHF, CHC=CCL, CHC=CH
preferably CHU=CMe, CHyC=(C"Pr;

{0142} R3 = a mono- or ~disubstituted phenyl ring with substituents at the ortho-position selected
from H, D or F and substituents at the meta and para-posttion selected from H, D, F, Cl, R4, OR4,
Ni, C=CH; a heteroaromatic ring selected from furan, pyridine, pyrimidine, pyrazine, pyridazine,
benzo[djoxazol-5-yl, benzofdjthiazoi-5-yl, 2-ox0-2,3-dihydrobenzofdloxazol-S-yi,
benzo[#}{1,3]dioxol-5-yl and all optionally substituted at one or more of each individual position
with H, D, F, Ci, Me, CDa, ¢Pr, CCH, 0CD3, OCHFa.w, (n = 0-3);

8143] 7 = §, CH;, CHMe preferably S;

16144] X = CH, CF, CCl,

{01458} Y = CH, CF preferably CH,

[6146] W = CH, N: and

16147} U= CH.

10148] 30 A compound of claim 21 wherein:

{(0149] R2 = CH,C=CMe, CHC=CCD,, CH,C=CPr, CHC=COHF, CHC=C0, CHU=CH
preferably CH,C=CMe, CH,C=CPr;

{0180} R3 = C2-Cdalkyl, C2-Cdalkenyl, C2-C3alkynyl, C3-Cocycloalkyl optionally bridged with
CH, or CH,CH,, CHy-linked or CHMe-linked C3-Cocycloalkyi optionally bridged with CH; or
CHLCH,y, C5-Coeycloatkenyl optionally bridged with CHy or CHoCH,, CHp-linked or CHMe-linked
C5-Coeycloatkenyl optionally bridged with CH; or CH,CH,, C5-C8spircalkanes, CHy-linked or
CHMe-linked C5-C8spiroalkanes, and all including all possible isomers thereof and all optionally
substituted with one or more of: I, F, UN, Me, CBa, cPr, OH, OCD;, OCHFi.a (n = 0-3), CH,0OH,
CHMeOH, CHOCDs, CHOCH,F, (n = 0-3), CHMeOCD;, CHMeOCH F sy (n = 0-3), COMe,
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CO,CDy5, and all optionally having one or more methylene units replaced with O, §, 80,, NH, NMe,

NCIy, C{O), N=0OH, NOMe, N=0CD;
{8151] 7 = §, CH;, CHMe preterably S,
[0182) X =CH, CF, CCl,

{41583} Y = CH, CF preferably CH;

{0184} W=CH, N; and

{8185 U=CH.

{0156] 31 A ccmpound of claim 7, wherein:

preferably LH?{,ECMQ CH,C=C"Pr;

{0188} R3 = a wono- or ~disubstituted phenyl ring with substituents at the ortho-position selected
from H, D or ¥ and substituents at the meta and para-position selected from H, D, ¥, Cl, R4, OR4,
Ns, C=CH; a hetercaromatic ring selected from furan, pyridine, pyrinudine, pyrazine, pynidazine,
benzo[djoxazol-5-yl, benzofdjthiazoi-5-yl, 2-ox0-2,3-dihydrobenzofdloxazol-5-yi,
benzo[d}[1,3]dioxol-5-yl and all optionally substituted at one or more of each individual position
with H, B, F, Ci, Me, CDa, ¢Pr, CCH, OCD3, OCHFiaw (n = 0-3);

81591 7 =S, CH,, CHMe preferably S;

[0168] X = CH, CF, CCl;

{0161} Y = CH, CF preferably CH;

[6162] W = CH, N; and

18163} U=CH.

{8164] 32. A compound of claim 7, wherein:

[0165] R2 = CH,C=CMe, CHC=CCD,, CHC=CPr, CHU=CCHF, CHC=C0, CHU=CH
preferably CH,C=CMe, CH,C=C"Pr;

{8166] R3 = C2-Cdalkyl, C2-C4alkenyl, C2-C3alkynyl, C3-Cocycloalkyl optionally bridged with
CH,; or CH,;CH,;, CH;-linked or CHMe-linked C3-Cocycloalkyl optionally bridged with CH,; or
CHLCH,, C5-Cocycloalkenyl optionally bridged with CH, or CHCH,, CHy-hinked or CHMe-hinked
C5-Coeycloatkenyl optionally bridged with CH; or CH,CH,, C5-C8spircalkanes, CHy-linked or
CHMe-linked C5-C8spiroalkanes, and all including all possible isomers thereof and all optionally
substituted with one or more of: D, F, N, Me, CD;s, cPr, OH, OCD;, OCH, Fi. (n=0-3), CH,OH,
CHMeOH, CHLOCD;, CHOCHFaa (n = 0-3), CHMeOCD:, CHMeOCH,F 3y (0 = 0-3), CO:Me,
CO,CDy5, and all optionally having one or more methylene units replaced with O, §, 80,, NH, NMe,
NCIy, C{O), N=0OH, NOMe, N=0CD;

{8167] 7 = §, CH;, CHMe preterably S,

161681 X = CH, CF. CCl;
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{01691 Y = CH, CF preferably CH;

[6176] W = CH, N; and

16171} U= CH.

{81721 33 A compound selected from Tables 1-10
(0173
[0174]
{8175] 36. A compound selected from Tables 3-4.
10176} 37 A compound selected from Tables 5-6.
{81771 38 A compound selected from Table 6.
[0178]

4. A compound selected from Table 7.

(98]

9%

5. A compound selected from Tables 1-2.

52

[

9. A compound selected trom Table 8-10.

{81791 40. A compound selected from Table 10,

{01801 41, A compound selected from Tables 8-9.

10181} 42 A compound selected from Tables & and 8.

{4182} 43 A pharmaceutical composition comprising a compound of claim 1-42, or a
pharmaceutically acceptable salt, a hydrate or a stereoisomer thereof, and a pharmaceutically
acceptable carrier or excipient, preferably in a pharmaceutically acceptable unit dosage.

{81831 44. A method to inhibit ribosome biogenesis, induce p53 or inhibit cancer cells, comprising
administering to a person in need thereof a compound of claim 1-42.

{0184] 45 A method of treating a disease or condition comprising a cancer, tumor or neoplasia,
comprising administering to a person in need thereot a compound of a claim 1-42, such as wheren
the cancer, tumor or neoplasia comprises breast cancer, lung cancer, colorectal cancer, ovarian
cancer, bladder cancer, kidney cancer, esophageal cancer, stomach cancer, cervical cancer, head and
nieck cancers, liver cancer, prostate cancer, pancreatic cancer, sarcoma, melanoma, leukemia,
tymphoma, brain cancer, skin cancer {melanoma), thyroid cancer, testicular cancer, and multiple
myeloma.

{0185} 46. A method of claim 44 or 45, further comprising the antecedent step of detecting or
diagnosing a disease or condition indicating the need thereof, and/or the subsequent step of detecting
a resultant improvement or delay of progression of the disease or condition.

{0186} 47. A method of screening for candidate therapeutics for treating cancer, COMPrising assaying
for inhibitors or NVL2Z.

{61871 48. A cell hine for evaluating cancer therapeutics comprising and expressing a mutant NVL
gene sufficient for MMO17 resistance, preferably comprising one or more mutations within the D1
AAA+ ATPase domain, such as NI Ny R ap Npp HI0R

{0188] The invention encompasses all combinations of the particular embodiments recited herein, as

if each combination had been laboriously recited.
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{0189} Description of Particular Emnbodiments of the Invention

{8190} Unless contraindicated or noted otherwise, in these descriptions and throughout this
specification, the terms “a” and “an” mean ouve or roore, the term “or” means and/or. Itis
understood that the examples and embodiments described herein are for illustrative purposes only
and that various modifications or changes in light thereof will be suggested to persons skilled in the
art and are to be included within the spirtt and purview of this application and scope of the appended
claims. All publications, patents, and patent applications cited herein, including citations therein, are
hereby tncorporated by reference in their entivety for all purposes.

{0191} The term "alkyl" refers to a hydrocarbon group selected from linear and branched saturated
hydrocarbon groups of 1-18, or 1-12, or 1-6 carbou atorns. Examples of the alkyl group include
methyl, ethyl, 1-propyl or n-propyl ("n-Pr"), Z-propy!l or isopropyl ("i-Pr*}, 1-butyl or n-butyt ("n-
Bu"y, 2-methyl-1-propyl or isobutyl ("1-Bu"), 1-methylpropyl or s-butyl ("s-Bu"}, and 1,1-
dimethylethyl or t-butyl {"t-Bu"}. Other examples of the alkyl group include 1-pentyl, 2-pentyl, 3-
pentyl, 2-methyl-2-butyl, 3-methyl-2-butyl, 3-methyl-1-butyl, 2-methyl-1-butyl, -hexyl, 2-hexyl, 3-
hexyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-Z-pentyl, 3-methyl-3-pentyl, 2-methyl-3-
pentyl, 2,3-dimethyl-2-buty! and 3, 3-dimethyl-2-butyl groups.

{0192} Lower alkyl means 1-8, preferably 1-0, more preferably 1-4 carbon atoms; lower alkenvl or
alkynyl means 2-8, 2-6 or 2-4 carbon atoms.

{0193} The term "alkenyl” refers to a hydrocarbon group selected from linear and branched
hydrocarbon groups comprising at least one C=C double bond and of 2-18, or 2-12, or 2-6 carbon
atoros. Examples of the alkeny] group may be selected from ethenyl or vinyl, prop-1-enyl, prop-2-
envl, 2-methylprop-1-envl, but-1-enyl, but-Z-enyl, but-3-envi, buta-1,3-dienyl, 2-methyibuta-1,3-
diene, hex-1-enyl, hex-2-envl, hex-3-envl, hex-4-enyl, and hexa-1,3-dienyl groups.

{1194] The term "alkynyl" refers to a hydrocarbon group selected from linear and branched
hydrocarbon group, comprising at feast one C=C triple bond and of 2-18, or 2-12, or 2-6 carbon
atorns. Examples of the alkynyl group tnclude ethynyl, 1-propynyl, 2-propynyl (propargyl), 1-
butynyl, 2-butynyl, and 3-butynyl groups.

{3195} The term "cycloalkyl” refers to a hydrocarbon group selected from saturated and partially
unsaturated cyclic hydrocarbon groups, comprising monocyclic and pelyeyelic {e.g., bicyclic and
tricyclic) groups. For example, the cycloalkyl group may be of 3-12, or 3-8, or 3-6 carbon atoms.
Even further for example, the cycloatkyl group may be a monocyclic group of 3-12, or 3-8, or 3-6
carbon atoms, Examples of the monocychic eycloalkyl group include cyclopropyl, cyclobutyi,
cyclopentyl, T-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-cyclohex-1-

envl, 1-cyelohex-Z-enyl, 1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl, cyvelooctyl, cyclononyl,
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cyclodecyl, cycloundecyl, and cyclodedecy! groups. Examples of the bicyclic cycloalkyl groups

include those having 7-12 ring atoms arranged as a bicycle ring selected froro [4,4], [4,5], [5.5], [5.6]
and [6,0] ring systems, or as a bridged bicyclic ring selected from bicyclo{2.2.1Theptane,
bicyelo{2.2 2joctane, and bicyclo[3.2 2nonane. The ring may be saturated or have at least one
double bond (i.e. partially unsaturated), but is not fully conjugated, and is not aromatic, as aromatic
is defined herein.

{8196} The term “aryl” herein refers to a group selected from:5-~ and 6-membered carbocyclhic
aromatic rings, for example, phenvl; bicyclic ring systems such as 7-12 membered bicychic ring
systems wherein at least one ring is carbocyclic and aromatic, selected, for exarple, from
naphthalene, indane, and 1,23 4-tetrahydroquineline; and tricyclic ring systems such as 10-15
membered tricyelic ring systems wherein at least oue ring 1s carboceyclic and aromatic, for example,
fluorene.

10197} For example, the aryl group 1s selected trom 5- and 6-membered carbocyclic aromatic rings
fused to a 5- to 7-membered cycloallyl or heterocyclic ring optionally comprising at least one
heteroatorm selected from N, O, and 8, provided that the point of attachment is at the carboeyclic
aromatic ring when the carbocyclic aromatic ring is fused with a heterocyclic ring, and the point of
attachment can be at the carbocyclic aromatic ring or at the cycloalkyl group when the carbocyclic
aromatic ring is fused with a cycloalkyl group. Bivalent radicals formed from substituted benzene
derivatives and having the free valences at ring atoms are named as substituted phenylene radicals.
Bivalent radicals derived from univalent polycyclic hydrocarbon radicals whose names end in "-yl"
by removal of one hydrogen atom from the carbon atom with the free valence are named by adding
"-idene” to the name of the corresponding univalent radical, e.g., a naphthy! group with two points of
attachment is termed naphthylidene. Aryl, however, does not encompass or overlap with heteroaryl,
separately defined below. Hence, if one or more carbocyclic aromatic rings are fused with a
heterocyclic aromatic ring, the resulting ring system is heteroaryl, not aryl, as defined herein.
10198} The term "halogen" or “hale” refers to F, Cl, Bror L

{04199} The term "heteroalkyl” refers to alkyl comprising at least one heteroatom.

{02001 The term "hetercaryi” refers to a group selected from:

{8281} 5- to T-membered aromatic, monocyclic rings comprising 1, 2, 3 or 4 heteroatoms selected
from N, O, and S, with the remaining ring atoms being carbon;

102021 8- to 12-membered bicyclic nogs comprising 1, 2, 3 or 4 hetercatoms, selected from N, O,
and §, with the remaining ring atoms being carbon and wherein at least one ring is aromatic and at

feast one heteroatom 1s present in the aromatic ring; and

Ju—
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{02031 11- t0 14-membered tricyclic rings comprising 1, 2, 3 or 4 hetercatoms, selected from N, (,

and S, with the remaining ring atoms betng carbon and wherein at least one ring 1s aromatic and at
feast one heteroatom is present in an aromatic 1ing.

0204} For exarople, the heteroaryl group tncludes a 5- to 7-membered heterocyelic aromatic ring
fused to a 5- to 7-membered cycloallyl ring. For such fused, bicyelic heteroaryl ring systems
wherein only one of the rings comprises at least one hetercatom, the point of attachment may be at
the hetercaromatic ring or at the cycloalkyl ring,

10205] When the total number of § and O atoms in the heteroaryl group exceeds 1, those
heteroatoms are not adjacent to one another. In some embodiments, the total number of S and O
atoms in the heteroaryl group is not more than 2. In some embodiments, the total number of S and O
atoms in the aromatic heterocycle s not more than L

82061 Examples of the heteroaryl group include, but are not limited to, (as numbered from the
linkage posttion assigned priority 1) pyridyl (such as 2-pyridyl, 3-pyridyl, or 4-pyridyl}, cinnolinyl,
pyrazinyl, 2, 4-pyrimidinyl, 3,5-pyrimidinyl, 2,4-imidazolyl, imidazopyridinyl, isoxazolyl, oxazolyl,
thiazolyl, 1sothiazolyl thiadiazolyl, tetrazolyl, thienyl, triazinyl,benzothienyl, furyl, benzofuryl,
benzoimidazolyl, indolyl, isoindolyl, indolinvl, phthalazinvl, pyrazinyl, pyridazinyl, pyrrolyl,
triazolyl, quinolinyl, isoquinolinyl, pyrazolyl, pyrrolopyridiny! (such as 1H-pyrrolof2,3-blpyridin-5-
v1), pyrazolopyridinyl (such astH-pyrazolo[3 4-blpyridin-S-yl}, benzoxazolyl (such as
benzofdioxazoi-0-yi)}, pteridinyl, purinyl, 1-oxa-2,3-diazolyl, 1-oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl,
t-oxa-3,4-diazolyl, 1-thia-2 3-diazolyl, 1-thia-2 4-diazolyl, 1-thia-2,S-diazolyl, 1-thia-3,4-diazolyl,
furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl,
quanoxalinyl, naphthyridinyl, furopyridinyl, benzothiazolyl (such as benzo[dlthiazol-6-y1}, indazolyl
{such as TH-indazol-5-yl} and 5,6,7 8-tetrahydroisoguinoling.

16207} The term "heterocyclic” or "heterocycle” or “heterocyelyl” refers to a ring selected from 4- to
I2-membered monocyclic, bicyclic and tricyclic, saturated and partially unsaturated rings
comprising at least one carbon atoms in addition to 1, 2, 3 or 4 heteroatoms, selected from oxygen,
sutfur, and nitrogen. “Heterocycle” also refers to a 5- to 7-membered heterocvelic ring comprising
at least one hetercatom selected from N, O, and § fused with 5+, 6-, and/or 7-membered cycloalkyl,
carbocychic aromatic ot hetercaromatic ring, provided that the pownt of attachment is at the
heterocyclic ring when the heterocyclic ring is fused with a carbocyclic aromatic or a hetercaromatic
ring, and that the point of attachment can be at the cycloalkyl or heterocyclic ring wheo the
heterocyclic ring is fused with cycloalikyl.

{6208} “Heterocvele” also refers to an aliphatic spirocychic ring comprising at least one hetercatom
selected from N, O, and §, provided that the point of attachment 1s at the heterocyclic ring. The

rings may be saturated or have at least one double bond (i e. partially unsaturated). The heterocycle
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may be substituted with oxo. The point of the attachment may be carbon or heteroatom in the

heterocyclic ring. A heterocyle s not a heteroaryl as defined herein.

{0289] Examples of the heterocycle include, but not limited to, (as numbered from the linkage
position assigoed priority 1) 1-pyrrolidingl, 2-pyrrolidinyl, 2,4-imidazolidinyl, 2,3-pyrazoliding, 1-
piperidinyl, Z-pipertdinyl, 3-piperidinyl, 4-piperidinyl, 2,5-piperazinyl, pyranyl, 2-morpholinyi, 3-
morpholinyl, oxiranyl, aziridinyl, thuranyl, azetidinyl, oxetanyl, thietanyl, 1, 2-dithietanyl, 1,3-
dithietanyl, dibydropyridinyl, tetrahvdropyridinyi, thiomorpholinyl, thioxanyl, piperazinyl,
homopiperazinyl, hormnoppenidinyl, azepanyl, oxepanyl, thiepanyl, 1 4-oxathianyl, 1 4-dioxepanyl,
1,4-oxathiepanyl, 1,4-oxaazepanyl, 1 4-dithiepanyl, 1,4-thiazepanyl and 1,4-diazepane 1,4-dithianyi,
1,4-azathianyl, oxazepinyl, diazepinyl, thiazepinyl, dihydrothienyl, dihydropyranyl, dihydrofuranyl,
tetrahydrofuranyl, tetrabydrothieoyl, tetrahydropyranyl, tetrabydrothiopyranyl, 1-pyrrolinyl, 2-
pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, 1,4-dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, pyrazolidinyl, dithianyl, dithiolanyl, pyrazolidinvlimidazolinyl, pynimidinonyl, 1,1-
dioxo-thiomorpholinyl, 3~azabicyco[3.1.0lhexanyl, 3-azabicyclo{4.1 Olheptanyl and
azabicyclof2 2 2thexanyl. Substituted heterocycle also includes ring systems substituted with one or
more oxXo moieties, such as piperidinyl N-oxide, morpholinyl-N-oxide, 1-oxo-1-thiomorpholiny] and
1, 1-dioxo-1-thiomorpholinyl.

{62101 Substituents are selected from: halogen, -R', -OR/, =0, =NR’, =N-OR’, -NR'R", -8R, -

SIR'R'R™, -OC(OWR, -C(OR, -CO,R’, -CONR'R", -OC(OINR'R", -NR"C(O)R, -NR-C{ONR"R™,

SR, SO, NR'R”, -NR"SO;R, -CN and -NO,, -Ns, -CH(Ph),, perfluore(C1-C4)alkoxy and
perfluorofC1-C4jalkyl, 10 a nurober ranging from zero to three, with those groups having zero, one
or two substituents being particularly preferred. R', R" and R" each independently refer to hydrogen,
unsubstituted (C1-C8jalkyl and hetercalkyl, unsubstituted aryl, aryl substituted with one to three
halogens, unsubstituted alkyl, atkoxy or thicaltkoxy groups, or aryi-(C1-C4alkyl groups. When R’
and R" are attached to the same nitrogen atom, they can be combined with the nitrogen atom to form
a 5-, 6~ or 7-membered ring. Hence, -NR'R" includes 1-pyrrolidinyl and 4-morpholinyl, "altky!”
includes groups such as trnihaloalkyl {e.g., -CF; and -CH,CF3), and when the aryl group 1s 1,2,3 4~
tetrahydronaphthalene, it may be substituted with a substituted or unsubstituted (C3-
CTspirocycloalkyl group. The (C3-C7)spirccycloalkyl group may be substituted in the same manner
as defined herein for "cycloalkyl™

{0211} Preferred substituents are selected from: halogen, -R', -OR', =0, -NR'R", -8R’ -SiR'R"R"", -
OC(OIR, -COR, -COR, -CONRR", -OC(OHNR'R", -NR"C{O)R!, -NR"CO,R!, -NR'-80O,;NR"R™,
-S{OIRY, ~SOzRY -SONR'RY, -NR"SOLR, ~-CN and ~-NO;, perfluoro(C1-C4 jalkoxy and perfluoro(C1-

Chralkyl, where R’ and R" are as defined above.
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{0212} The term "fused ring" herein refers to a polycyclic ring system, e g, a bicyclic or tnicyclic
ring system, 1o wheth two rings share only two ring atoms and one bond o commmon. Examples of

~r
]
i

fused rings may comprise a fused bicyclic cycloalkyl ring such as those having from 7 t0 12 ring
atorus arranged as a bicyclic ring selected from [4,4], [4,5], [5,5], {S,6] and {6,6] ring systems as
mentioned above; a fused bicylclic aryl ring such as 7 to 12 membered bicyelic aryl ring systems as
mentioned above, a fused tricychic aryl ring such as 10 to 15 membered tricychc arvl ring systems
mentioned above; a fused bicyclic heteroaryl ring such as 8- to 12-membered bicychic heteroaryl
rings as mentioned above, a fused tricyclic heteroaryl ring such as 11- to 14-membered tricyclic
heterocaryl rings as mentioned above, and a fused bicyclic or tricychic heterocyclyl ting as mentioned
above.

{0213} The compounds may contain an asyrretric center and roay thus exist as enantiomers,
Where the compounds possess two or more asymmetric centers, they may additionally exist as
digstereomers. Enantiomers and diastereomers fall within the broader class of sterecisomers. Al
such possible sterecisomers as substantiaily pure resolved enantiomers, racemic mixtures thereof, as
well as mixtures of diastereomers are intended to be included. All sterecisomers of the compounds
and/or pharmaceutically acceptable salts thereof are intended to be included. Unless specifically
mentioned otherwise, reference to one isomer applies to any of the possible isomers. Whenever the
isomeric compaosition is unspecified, all possible isomers are included.

{0214} The compounds of the invention may also contain unnatural proportions of atomic isotopes at
one or more of the atoms that constitute such compounds, such as deuterium, e.g —CDs, CDH or
CDH; 1n place of methyl. For example, the compounds may be radiclabeled with radicactive
isotopes, such as for example tritium (H), iodine-125 ('°T) or carbon-14 (**C). All isotopic
variations of the compounds of the invention, whether radioactive or not, are intended to be
encompassed within the scope of the invention.

{8215} The term “substantially pure” means that the target sterecisomer contains no more than 35%,
such as no more than 30%, further such as no more than 25%, even further such as no more than
20%, by weight of any other sterecisomer(s}). In some embodiments, the term “substantially pure”
means that the target sterecisomer contains no more than 10%, for example, no more than 5%, such
as no more than 1%, by weight of any other stereoisomer(s).

{8216} When compounds comntain olefin double bonds, unless specified otherwise, such double
bonds are roeant to include both E and 2 geometric isomers.

{0217} Some of the compounds may exist with different points of attachment of hydrogen, referred
to as tautomers. For example, compounds including carbonyl -CH,C{(O)- groups (keto forms) may
undergo tautomerism to form hydroxyl ~-CH=C{OH)}- groups (enol forms}. Both keto and enol

forms, individually as well as mixtures thereof] are also intended to be included where applicable.
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{0218} It may be advantageocus to separate reaction products from one another and/or from starting

materials. The desired products of each step or series of steps is separated and/or purified
{hereinafter separated) to the desired degree of homogeneity by the techniques common i the art.
Typically such separations involve multiphase extraction, crystallization from a solvent or solvent
mixture, distiflation, sublimation, or chromatography. Chromatography can involve any number of

methods including,

for example: reverse-phase and normal phase; size exclusion; 1on exchange;
high, medium and low pressure liquid chromatography methods and apparatus, small scale
analytical; stroulated moving bed ("SMB") and preparative thin or thick layer chromatography, as
well as techuiques of small scale thin layer and flash chromatography. Oue skilled in the art will
apply techniques most likely to achieve the desired separation.

{0219] Drastereomeric mixtures 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 diastercomeric mixture by reaction with an appropriate optically active
compound {e.g., chiral awxiliary such as a chiral alcohol or Mosher's acid chloride), separating the
diastereomers and converting {e.g., hydrolyzing) the individual diastergoisomers to the
corresponding pure enantiomers. Enantiomers can also be separated by use of a chiral HPLC
column.

{0220} A single sterecisomer, e.g., a substantially pure enantiomer, may be obtained by resolution of
the racemic mixture using a method such as formation of diastereomers using optically active
resolving agents. Racemic mixtures of chiral compounds of the invention can be separated and
isolated by any suitable method, including: (1) formation of 1onic, diastereomeric 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 steregisomers, and (3) separation of the substantially pure or enriched
stereoisomers directly under chiral conditions.

{02211 “Pharmaceutically acceptable salts” include, but are not limited to salis with inorganic acids,
selected, for example, from hydrochlorates, phosphates, diphosphates, hydrobromates, sulfates,
sulfinates, and nitrates; as well as salts with organic acids, selected, for example, from malates,
maleates, fumarates, tartrates, succinates, citrates, lactates, methanesulfonates, p-toluenesulfonates,
2-hydroxyethylsulfonates, benzoates, salicylates, stearates, alkanoates such as acetate, and salis with
HOOC-(CHyn-COOH, wherein n is selected from 0 to 4. Similarly, examples of pharmaceutically
acceptable cations include, but are not limited to, sodium, potassium, calcium, aluminum, Hithiom,

and ammonium.
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{0222} In addition, if a compound is obtained as an acid addition salt, the free base can be obtained

by basifying a solution of the acid salt. Conversely, if the product is a free base, an addition salt,
such as a pharmaceutically acceptable addition salt, may be produced by dissclving the free base in a
suttable organic solvent and treating the solution with an acid, 10 accordance with conventional
procedures for preparing acid addition salts from base compounds. Those skilied in the art will
recognize various synthetic methodologies that may be used without undue experimentation to
prepare non-toxic pharmaceutically acceptable addition salts.

10223] “Treating” “treat,” or "treatment” refers to administering at least one compound and/or at
least one sterecisomer thereof, and/or at least one pharmaceutically acceptable salt thereofto a
subject in recognized need thereot

[0224] An "effective amount” refers to an amount of at least one compound and/or at least one
stereotsomer thereof, and/or at least one pharmaceutically acceptable salt thereof effective to "treat"
a disease or disorder in a subject, and that will elicit, to some significant extent, the biological or
medical response of a fissue, system, animal or human that ts being sought, such as when
administered, 1s sutficient to prevent development of, or alleviate to some extent, one or more of the
symptoms of the condition or disorder being treated. The therapeutically effective amount will vary
depending on the compound, the disease and its severity and the age, weight, etc., of the mammal to
be treated.

{02251 The term "at least one substituent” includes, for example, from 1 to 4, such as from 1 t0 3,
further as 1 or 2, substituents. For example, "at least one substituent R" herein includes from 1 to 4,
such as from 1 to 3, further as 1 or 2, substituents selected from the list of R as described herein.
{10226] The subject compounds and sterecisomers thereof, and pharmaceutically acceptable salis
thereot may be employed alone or in combination with at least one other therapeutic agent for
treatment. In some embodiments, the compounds, stereoisomers thereof, and pharmaceutically
acceptable salts thereof can be used in combination with at least one additional therapeutic agent.
The compound and/or one pharmaceutically acceptable salt disclosed heretn may be administered
with the at least one other therapeutic agent in a single dosage form or as a separate dosage form.
When administered as a separate dosage form, the at least one other therapeutic agent may be
administered prior o, at the same time as, or following administration of the compound and/or one
pharmaceutically acceptable salt disclosed herein.

102271 Also provided is a composttion comprising a subject cornpound and stereoisomers thereof,
and pharmaceutically acceptable salts thereof, and at least one pharmaceutically acceptable carrier.
{0228} The composition comprising a subject compound and stereoisomers thereof, and
pharmaceutically acceptable salts thereof can be administered tn various known manners, such as

orally, topically, rectally, parenterally, by inhalation spray, or via an implanted reservoir, although
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the most suitable route in any given case will depend on the particular host, and nature and severity

of the conditions for which the active ingredient is being administered. The term “parenteral” as
used herein includes subcutaneous, intracutaneous, iniravenous, intramuscular, intraarticular,
intraarterial, infrasynovial, intrasternal, intrathecal, intralesional and intracranial injection or mfusion
techoiques. The compositions disciosed herein may be conveniently presented 1o unit dosage form
and prepared by any of the methods well known in the art.

{82291 The subject compounds and stereoisomers thereof, and pharmaceutically acceptable salts
thereof can be administered orally in sohid dosage forms, such as capsules, tablets, troches, dragdes,
granules and powders, or in hqued dosage forms, such as elixirs, syrups, emulsions, dispersions, and
suspensions. The subject compounds and sterecisomers thereof, and pharmaceutically acceptable
salts thereof disclosed herein can also be administered parenterally, in sterile iquid dosage forms,
such as dispersions, suspensions or solutions. Other dosages forms that can also be used to
adnunister the subject compounds and sterecisomers thereof, and pharmaceutically acceptable salts
thereof disclosed herein as an otntment, cream, drops, transdermal patch or powder for topical
administration, as an ophthalmic solution or suspension formation, 1.2, eye drops, for ocular
administration, as an aerosol spray or powder composition for inhalation or intranasal
administration, or as a cream, ointment, spray or suppository for rectal or vaginal administration.
{02301 Gelatin capsules containing the compound and/or the at least ong pharmaceutically
acceptable salt thereof disclosed herein and powdered carriers, such as lactose, starch, cellulose
dertvatives, magnesium stearate, stearic acid, and the like, can also be used. Similar diluents can be
used to make compressed tablets. Both tablets and capsules can be manufactured as sustained release
products to provide for continuous release of medication over a period of time. Compressed tablets
can be sugar coated or film coated to mask any unpleasant taste and protect the tablet from the
atmosphere, or enteric coated for selective disintegration in the gastrointestinal tract.

{0231} Liquid dosage forms for oral administration can further comprise at feast one agent selected
from coloring and flavoring agents to increase patient acceptance.

182321 In general, water, a suitable o, saline, agueous dextrose (ghicose}, and related sugar
solutions and glycols such as propylene giycol or polyethylene gycols can be examples of suitable
carriers for parenteral solutions. Solutions for parenteral admirustration may comprise a water
soluble salt of the at least one compound describe herein, at least one suitable stabilizing agent, and
if necessary, at least one buffer substance. Antioxidizing agents such as sodium bisulfite, sodium
sulfite, or ascorbic acid, either alone or combined, can be examples of suitable stabilizing agents.
Citric acid and 1ts salts and sodiom EDTA can also be used as examples of suttable stabilizing
agents. In addition, parenteral solutions can further comprise at least one preservative, selected, for

exarmple, from benzaltkonium chioride, methyl- and propylparaben, and chiorobutanol.
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{0233} A pharmaceutically acceptable carrier is, for example, selected from carriers that are

compatible with active ingredients of the composition (and in some embodiments, capable of
stabilizing the active ingredients} and not deleterious to the subject to be treated. For example,
sotubilizing agents, such as cyclodextrins {which can form specific, more soluble complexes with
the at least one compound and/or at least one pharmaceutically acceptable salt disclosed herein), can
be utilized as pharmaceutical excipients for delivery of the active ingredients. Examples of other
carriers include colloidal silicon dioxide, magnesium stearate, cellulose, sodium lauryl suifate, and
pigments. Suitable pharmaceutically acceptable carriers are described in Remingfon's
Phormacentical Sciences, A. Osol, and other reference texis in the art.

{0234} For administration by inhalation, the subject compounds and sterecisomers thereof, and
pharmaceutically acceptable salts thereof may be conveniently delivered in the form of an aerosol
spray presentation from pressurized packs or nebulisers. The subject compounds and sterecisomers
thereof, and pharmaceutically acceptable salts thereof may also be delivered as powders, which may
be formulated and the powder composition may be inhaled with the aid of an insuffiation powder
inhaler device. Oue exemplary delivery system for inhalation can be metered dose inhalation (MD1)
aerosol, which may be formulated as a suspension or solution of a subject compound and
stereotsomers thereof, and pharmaceutically acceptable salts thereof disclosed herein in at least one
suttable propeliant, selected, for example, from fluorocarbons and hydrocarbons.

{0235] For ocular administration, an ophthalmic preparation may be formulated with an appropriate
weight percentage of a solution or suspension of the subject compound and stereoisomers thereof,
and pharmaceutically acceptable salts thereof in an appropriate ophthalmic vehicle, such that the
subject compound and sterecisomers thereof, and at least one pharmaceutically acceptable salis
thereof is maintained in contact with the ocular surface for a sufficient time period to allow the
compound to penetrate the corneal and internal regions of the eve.

{0236] Useful pharmaceutical dosage-forms for administration of the subject compounds and
stereoisomers thereof, and pharmaceutically acceptable salts thereof disclosed herein include, but are
not fimited to, hard and soft gelatin capsules, tablets, parenteral injectables, and oral suspensions.
{02371 The dosage administered will be dependent on factors, such as the age, health and weight of
the recipient, the extent of disease, type of concurrent treatment, if any, frequency of treatment, and
the nature of the effect desired. In general, a daily dosage of the active ingredient can vary, for
exaruple, from 0.1 to 2000 milligrams per day. For exarople, 10- 500 milligrams once or multiple
times per day may be effective to obtain the desired results.

{0238} In some embodiments, a large number of unit capsules can be prepared by filling standard

two-piece hard gelatin capsules each with, for example, 100 milligrams of the subject compound and
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sterecisomers thereof, and pharmaceutically acceptable salt thereof disclosed herein in powder, 150

miligrams of lactose, 50 mulligrams of cellulose, and 6 milligrams magnesiurn stearate.

{82391 In some embodiments, a mixture of the compound, sterecisomers thereof, and
pharmaceutically acceptable salts thereof a digestible oil such as soybean oil, cottonseed oil or olive
oil can be prepared and injected by means of a positive displacement pump into gelatin to form soft
gelatin capsules containing 100 milligrams of the active ingredient. The capsules are washed and
dried.

10246} In some embodiments, a large number of tablets can be prepared by conventional procedures
so that the dosage unit comprises, for example, 100 milligraros of the compound, stereoisomers
thereof, and pharmaceutically acceptable salts thereof, 0.2 milligrams of colioidal silicon dioxide, 5
milligrams of magnesium stearate, 275 milligrams of microcrystalline cellulose, 11 milligrams of
starch and 98.8 milligrams of lactose. Appropriate coatings may be applied to increase palatability
or delay absorption.

{62411 In some embodiments, a parenteral composition suitable for administration by injection can
be prepared by stirring 1.5% by weight of the compound and/or at least an enantiomer, a
diastereomer, or pharmaceutically acceptable salt thereof disclosed herein tn 10% by volume
propvlene glyveol. The solution is made to the expected volume with water for injection and
sterilized.

{02421 In some embodiment, an aqueous suspension can be prepared for oral administration. For
example, each S milliliters of an aqueocus suspension comprising 100 milligrans of finely divided
compound, sterecisomers thereof, and pharmaceutically acceptable salts thereof, 100 milligrams of
sodium carboxymethyl cellulose, 5 sulligrars of sodium bevzoate, 1.0 grams of sorbitol solution,
U.S.P., and 0.025 milliliters of vanillin can be used.

{0243} The same dosage forms can generally be used when the compound, stereoisomers thereof,
and pharmaceutically acceptable salts thereof are administered stepwise or in conjunction with at
least one other therapeutic agent. When drugs are administered in physical combination, the dosage
form and administration route should be selected depending on the compatibility of the combined
drugs. Thus the term coadnunistration is understood to include the administration of at least two
agents concomitantly or sequentially, or alternatively as a fixed dose combination of the at least two
active components.

{0244] The compounds, stereoisomers thereot, and pharmaceutically acceptable salt thereof
disclosed herein can be administered as the sole active ingredient or in combination with at feast one
second active ingredient.

{0245] The subject compounds are incorporated into pharmaceutical compositions or formulations.

The compositions will contain pharmaceutically acceptable diluents and/or carriers, t. ¢ diluents or
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carriers that are physiologically compatibie and substantially free from pathogenic impurities.

Suitable excipients or carriers and methods for prepaning adimurustrable compositions are known or
apparent to those skilled in the art and are described in more detail in such publications as
Remington's Pharmaceutical Science, Mack Publishing Co, NJ. The compositions may also be 1o the
form of controlled release or sustained release compositions as known in the art. For many
applications the subject compounds are administered for morning/daytime dosing, with off period at
night.

{0246} The subject compounds may be used per se, or in the form of their pharmaceutically
acceptable salts, such as hydrochlorides, hydrobromides, acetates, sulfates, ciirates, carbonates,
trifluorcacetates and the like. When compounds contain relatively acidic functionalities, salts can be
obtained by addition of the desired base, either neat or in a suitable wert solvent. Examples of
pharmaceutically acceptable base addition salts include sedium, potassium, calcium, ammonium,
organic amino, or magnesium salts, or the like. When compounds contain relatively basic
functionalities, salts can be obtained by addition of the desired acid, either neat or in 3 suitable tnert
solvent. Examples of pharmaceutically acceptable acid addition salts include those denived from
inorganic acids like hydrochloric, hydrobromic, nitric, carbonic, monohydrogencarbonic,
phosphoric, monohydrogenphosphorice, dihydrogenphosphoric, sulfuric, monohydrogensulfuric,
hydriodic, or phosphorous acids and the like, as well as the salts dentved from relatively nontoxic
organic acids like acetic, propionic, isobutyric, maleic, malonic, benzoic, succinic, suberic, fumaric,
factic, mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, methanesulfonic, and the
like. Also included are salts of amino acids such as arginate and the like, and salts of organic acids
like glucuronic or galacturonic acids and the like.

{62471 The neutral forms of the compounds may be regenerated by contacting the salt with a base or
acid, and 1solating the parent compound in the conventional manner. The parent form of the
compound differs from the various salt forms tn certain physical properties, such as solubility in
polar solvents, but otherwise the salts are equivalent to the parent form of the compound for the
purposes of this invention.

{0248} In addition to salt forms, this invention provides compounds which are in a prodrug form.
Prodrugs of the compounds described herein are those compounds that readily undergo chemical
changes under physiological conditions to provide the compounds of the present invention.
Additionally, prodrugs can be converted to the compounds of the present invention by chemical or
biochemical methods in an ex vive environment. For example, prodrugs can be slowly converted to
the compounds of the present tnveuntion when placed 1n a transdermal patch reservoir with a suitable
enzyme or chemical reagent. Prodmgs are often useful because, in some situations, they may be

easier to administer than the parent drug. They may, for instance, be more bioavailable by oral
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administration than the parent drug. The prodrug may also have improved solubility in

pharmacological compositions over the parent drug. A wide variety of prodrug derivatives are
known in the art, such as those that rely on hydrolytic cleavage or oxidative activation of the
prodrug. An example, without himitation, of a prodrug would be a compound of the present
invention which is administered as an ester {the "prodrug”™), but then is metabolically hydrolyzed to
the carboxylic acid, the active entity.

{0249] Certain compounds of the tnvention can exist in unsolvated forms as well as solvated forms,
including hydrated forms. In general, the solvated forms are equivalent to unsolvated forms and are
intended to be encorupassed within the scope of the present invention. Certain compounds of the
invention may exist in multiple crystalline or amorphous forms. In general, all physical forms are
equivalent for the uses contemplated by the present invention and are intended to be within the scope
of the invention.

102586} Some of the subject compounds possess asymmetric carbon atoms {optical centers) or double
bonds; the racemates, diastereomers, geometric isomers and individual isomers are all intended to be
encompassed within the scope of the present invention.

{0251 The compounds are generally administered in a "therapeutically effective amount”, 1.e. the
amount of the subject compound that will elicit the biclogical or medical response of a tissue,
systemy, animal or human that is being sought by the researcher, veterinarian, medical doctor or other
clinician. The term "therapeutically effective amount” includes that amount of 2 compound that,
when administered, 1s sufficient to prevent development of, or alleviate to some extent, one or more
of the symptoms of the condition or disorder being treated. The therapeutically effective amount will
vary depending on the compound, the disease and its severity and the age, weight, etc, of the
mammal to be treated.

{0252] The contacting is generally effected by administering to the subject an effective amount of
one or more compounds having a formula herein, including the various embodiments described
above. Generally administration is adjusted to achieve a therapeutic dosage of about 0.1 to 50,
preferably (.5 to 10, more preferably 1 10 10 mg/kg, though optimal dosages are compound specific,
and generaily empirically determined for each compound.

{32531 The term "unit dosage forms” refers to physically discrete units suitable as unitary dosages
for human subjects and other mammals, each unit containing a predetermined quantity of active
material calculated to produce the desired therapeutic effect, i association with a suitable
pharmaceutical excipient. Typical unit dosage forms include prefilled, premeasured ampules or
syringes of the liquid compositions or pills, tablets, capsules, lozenges or the like in the case of solid
compositions. In such compositions, the mimetic ts usually a minor component (from about 0.1 to

about 50% by weight or preferably from about 1 to about 40% by weight) with the remainder being
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various vehicles or carriers and processing aids helpful for forming the desired dosing form. Unit

dosage formulations are preferably about of 5, 10, 25, 50, 100, 250, S00, or 1,600 mg perunit. Ina
particular embodiment, unit dosage forms are packaged in a multipack adapted for sequential use,
such as blisterpack comprising sheets of at least 6, 9 or 12 unit dosage forms.

10284] Examples: Development of dibenzothiazepinones and dibenzazepinones as anti-cancer
agents,

{8255} As part of a phenotypic screen, we identified a small molecule, a dibenzothiazepinone termed
MMO17, with toxicity to colorectal cancer cells. Using forward genetics, we showed that mutations
in Nuclear Valosin Like 2 (NVL2) lead to 30-fold resistance to MMO17. NVLZ is an asymmetric,
hexameric AAA-ATPase protein that couples ATP hydrolysis to the removal of WDR74 and its
chaperone complex from the nascent 608 ribosome, a required step for 608 biogenesis. Using
photo-chemistry and structural biology, we demonstrated that these mutations map to and are
important for compound binding. Most of the studies involving NVL2 have been performed in yeast,
so we developed a NVL2 degron system to mnvestigate its function in colorectal cancer cells.
Degradation of NVL2 led to reduced 608 nibogenesis as measured on polysome profiling consistent
with its reported function in yeast. Moreover, MMO17 phenocopied the effects of NVL2 degradation
consistent with the hypothesis that binding leads to inhibition. Critically, cells harboring binding site
mutations showed none of these effects confirming that they were on-target {(due to NVLZ binding).
We subjected MMO17 to a PRISM analysis that involves evaluating potency and efficacy for 902
unigue and deeply annotated cell lines. The selectivity of MMO17 across these cell lines was most
highly correlated {(among 1,215 compounds)} with oxaliplatin and carmofur. Carmofuris a 5-
Flurouracil prodrug that 1s approved for the freatment of colorectal cancer in Japan and has also been
shown to block 608 ribosome biogenesis. These correlations provide independent evidence that
oxaliplatin and carmofur are toxic by blocking nibosome biogenesis. In addition, the utility of these
drags in CRC supports the rationale for testing MMO17 in models of CRC. From here we developed
analogs of MMO17 that are optimized for in vivo proot-of-concept studies to assess tolerability,
efficacy and pharmacodynamic markers for NVL2-targeting ribosome biogenesis inhibitors. We
developed an optimization screening funnel that includes p53/p21 upregulation, known markers of
impaired ribosome biogenesis-induced stress, as an ou-target pharmacodynamic marker.

{02561 Targeting NVL2 provides a translatable strategy for colorectal cancer chemotherapy via a
first-in~class alternative maechanism of ribosome biogenesis inhibition compared to clinically used
ribotoxic drugs with undefined molecular targets. We disclose {1} design, synthesis, and evaluation
of a collection of benzothiazepine-based NVL2 inhibitors to select a candidate suitable for in vivo
evaluation, and (2} evaluation of in vivo drug tolerability, pharmacodynamics, and efficacy of

optimized NVL mhibitors in a colorectal cancer xenograft model. Innovations include the first and
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only known small molecule to inhibit NVL2; compound resistant mutations to delineate on and off-

target effects o cells; compound resistant xenografis derived from resistant cell hines above to
delineate on and off-target pharmacodynamics and etficacy in vivo, and germliine compound
resistant NVL2MPY knock-in mice to delineate on and off target toxicity in mice.

10237} RESULTS §

{0258] We performed a high throughput screen of 99 599 small molecules (UTSW chemical library)
for compounds that inhibit the proliferation of HCT116 colorectal cancer cells. A major challenge in
phenotypic screening 1s understanding the mechanism of action often referred to as target ID. To
address this challenge, we developed an isogenic, inducible forward genetic systern that reveals
compound resistant mutations.

{02589} As part of this effort, we identified MMO17 as a novel srall molecule with anti~-proliferative
activity in HCT1106 cells. In total, we isolated 61 HCT116 resistant clones, and 11 of these were
subject to whole exome sequencing, which revealed recurrent mutations in Nuclear Valosin Like 2
{NVL2) Follow-up NVL2-focused sequencing studies revealed that all 61 clones harbored
mutations in NVL2 NVL2 is a AAA-ATPase protein that in yveast 18 responsible for removing (or
unfolding} the NSAT module, a set of chaperones bound to a nascent 608 ribosomal subunit in the
nucleolus. As a result, NVLZ is essential for the biogenesis of the 608 ribosome. NVL2 consists of
an N-terminal domain (NTD) important for localization to the nucleolus, and two tandem ATPase
domains. The mutations that lead to resistance chuster in discrete regions of the first ATPase domain
implicating this domain in the mechanism of action. We also CRISPR edited this exact mutation into
a naive cell and observed compound resistance.

10260} To test whether NVLZ moutations prevent compound binding, we synthesized MMO5314, a
crossiinker derivative of MMO17. MMO0514 contains an aryl azide, and thus is capable of covalently
moditying target proteins following exposure to UV light. MMO514 also contains an alkyne group
providing a “handle” to purify bound proteins using click chemistry. Critically, MMO514 retains on-

~RAD3W . . . . .
25 muytant cells are resistant. We crosslinked either

target activity to HCT116 cells since NVL
parental or NVL2®"YW HCT 116 cells to MMO514 and analyzed NVL2 binding. In a dose dependent
manner, NVL2 bound MMO0514 in parental cells but to a lesser degree in NVLZ mutant cells. These
observations demonstirate that routations in NVL2 confer resistance by preventing the direct binding
of MMO17 derivatives. Taken together, these results confirm that the anti-proliferative impact of
MMO17 and its derivatives is through binding NVL2. To characterize the binding site, we solved the
cryo-EM structure of NVL2 with MMO17. MMO17 binds to a single site in the asymmetric hexamer
near the D subunit. Consistent with our binding data, the mutations roap near the binding site,

including R403, which is mutated to tryptophan in a resistant clong and predicied to prevent binding
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of MMO17 or related analogs. The cryo-EM structure of NVL2 with MMO17 provides further

evidence of target 1dentification and also 4 tool for optunizing a bioavailable compound.

{8261] NVLZ in yeast is essential for 608 nbosomal maturation, and therefore, we hypothesized that
MMO17 might decrease 608 nibosome synthesis. To test this hypothesis, we subjected either parental
or NVL mutant cells treated with MMO17 for different time points 1o polysome profiling. Polysome
profiling uses a sucrose gradient to fractionate the complete ribosome (8085} from s components,
the farge (60S) and small (408} subunit. Parental cells treated with MMO017 revealed a time-
dependent decrease in the 608 and 808 ribosomal subunits, consistent with reduced 608 biogenesis.
Stoce the B80S is a complex of the 408 and 608 ribosomes, fewer 608 ribosores are expected to
result in increased free 408 subunits. AH of these changes are the result of binding NVL2 since they

. ~RAO3W
were not present in the NVL2"©

mutant cells. Taken together, these observations indicate that
MMO17 inhibits NVL2 leading to reduced 608 ribosome.

10262 Inhibition of 608 ribosome biogenesis 1s known to induce the stability and upregulation of
p33, which could serve as a potential pharmacodynamics marker for MMO17 in HCT116 cells.
Consistently, MMO17 upregulates p53 levels in parental HCT116 cells but not NVL2™®Y mutant
cells. We used PRISM (Broad Institute) to evaluate the selectivity of MMO17 across 902 cancer cell
lines and then correlated this selectivity to 1,215 clinical and pre-clinical compounds in the PRISM
database. The selectivity of carmofur (r=0.53, adjusted p<107%) and oxaliplatin (r=0.5, adjusted
p<107% significantly correlated with MMO017 suggesting that all three compounds have a similar
mode of action. These observations indicate that oxaliplatin and carmotur, ke MMO17, target
ribosome biogenesis.

10263} RESULTS I

{0264] We describe above a benzothiazepine small molecule that binds the ribosome biogenesis
factor NVL2 and kills colorectal cancer cells in a dose-dependent manner that correlates with the
upregulation of p53, a downstream effect of ribosome biogenesis inhibition. There are currently no
known NVL2 inhibitors and therefore, this novel class of benzothiazepine-based NVL2 inhibitors
provides reagents for medicinal chemistry optimization towards in vivo active lead compounds for
proof-of-concept evaluation in colorectal cancer xenograft models.

10265} Medicinal Chemistry optimization of dibenzothiazepinone- and dibenzazepinone-based
NVL2 inhibitors.

{02661 Design and synthesis of benzothiazepine-based NVL inhibitors. We demonstrated that the

dibenzothiazepinone scaffold is amenable to medicinal chemistry optimization such that we can
synthesize analogs with desirable drug-like properties. We syunthesized a large collection of
dibenzothiazepinone and dibenzazepinone analogs and revealed its structure activity profile.

Analogs were evaluated against the colorectal cancer cell ine HCT116, and counter-screened
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against a compound resistant NVL2X™Y clone. Cytotoxicity in wild-type HCT116 was determined.

All active analogs displayed on-target cytotoxic activity and were between 10 to 100-told less potent
against an NVL2ZYY clone. Initial SAR focused on exploring the replacement of the furan ring of
indtial dibenzothiazepinone hit MMO17. We first explored a wide variety of mono- and di-substituied
phenyl rings, including a broad spectrum of functionality (F, C1, alkyl, alkoxy, fluoroalkoxy, CN,
formamide, S(O¥Me, carboxyl, .. ). Urtho-substituents were not allowed, except for fluorine and only
3- or 4-substituted, or 3,4-disubstituted phenyl analogs retained activity similar to the parent. Five-
membered heterocycles other than furan significantly reduced potency, whereas benzoxazole,
benzothiazole, and 2-ox0-2,3-dihydrobenzoxazoles were equipotent or somewhat more potent than
the corresponding phenyl! analogs. We also found that several amides derived from non-aromatic
acyclic or mono- or spirocyclic carboxylic acids led to active analogs. Because of potential protease
mediated cleavage of the amide bond, we investigated replacement of the amide linker (C{O}NH and
found that ureas retained similar potency, as did thioamides and thioureas. Reverse amides and
sutfonamides on the other hand were inactive. Moving to the side-chain, we found that a longer
propargyloxy or hexenyl boosted potency 3 to 10-fold, but at a cost of increased lipophilicity and
number of rotatable bonds. A shorter rigid 2-butynyl proved optimal and increased activity >10 to
20-told .

{62671 SAR data correlated with 1nsights gaingd from co-CryoEM NVL2 structures with several
dibenzothiazepinones and dibenzazepinones. This led us to design a series of heteroaromatic analogs
where we replaced the amide-linked dibenzothiazepinones or dibenzazepinones with amine-linked
dibenzothiazepinones and dibenzazepinones. A variety of aromatic, heteroaromatic, heterocyelic,
carbocyclic, and acyclic groups linked to the dibenzothiazepinone or dibenzazepinone core via an
amine linkage were found to retain or improve activity.

{0268] With input from our current SAR data, we designed and synthesized new analogs based on
the generie scaffold. We retain the more potent and less lipophilic altkyny! side-chain while also
exploring additional rigidification, metabolic blocks, and truncation. We found that oxidation of the
central dibenzothiazepinone sulfur atom (1o SO or SO,), or replacement with an oxygen atom, was
not tolerated, but CH; substitution reduced activity only ~2 fold. Based on this finding, we also
replaced the central sulfur atoro with a CHMe unit and found these to retain simiar activity as the
sulfur analogs. Replacement with a CHCN or CMe{OH) unit reduced activity somewhat. Therefore,
our subsequent designs retain a central sulfur or (optionally substituted) carbon atom. We next
explored substituents on the varicus positions available on the two benzo-rings of the central
dibenzothiazepinone core. We found that fluorine, chiorine, and cyano substituents were allowed 1o
the right-hand benzo-ring, retaining full potency if introduced tn the two positions not directly

adjacent to the benzo-fusion. No such substitutions were allowed in the lefi-hand benzo-ring. We
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also sampled analogs where we replaced individual CH-units of the two benzo-rings with nitrogen

{pyrido analogs). These were not allowed 1n the right-band benzo-ring, whereas they were aliowed 1o
the feft-hand ring at positions marked U and W in the generic structures of the claims. We further
found that replacement of a CH with a nitrogen at position W 1o the generic structures significantly
increased the metabolic stability of the analogs when measured tn a microsomal stability assay. All
of the central dibenzothiazepinone and dibenzazepinone core scaffolds can be synthesized from
readily available starting materials using the same chemistry, herein. We focus on substituents that
are small, improve physicochemical properties, and reduce metabolism. The final step of the
synthesis tnvolves conjugation of the peripheral uoits (R3 in the geveric structures) with an amino-
substituted central core via Pd-catalyzed C-N bond formation {structures of formula V1) or reductive
amination, or amide-bond formation with appropriate carboxyiic acids (structures of tormula VII.
core with R-aldehydes and sulfur powder in agueous K;CO;. Ureas (structures of formula T or IV)
and thioureas {(structures of formula IH or V) are obtained from the same amino-substituted central
cores using contemporary methods of urea/thiourea formation using triphosgene or thiophosgene.
Preferred substitutions only incorporate druglike substituents or groups with desirable
physicochemical properties, and limited predicted metabolic liabilities. Preferred substituents are
small, improve physicochemical properties, and reduce metabolism.

{02691 Cur nextgen analogs retain or improve CLogP and conform to druglike space with zero
Lipinski Rule of 5 or Veber rule violations. Introducing sp’-stereocentra could be beneficial for
activity and specificity, solubility, and reduced protein binding.

10270} Assessing the ability of NVL2 inhibitors to selectively kill WT versus NVL2™ HCT116,

block ribosome biogenests and induce p33. We evaluate analogs in the colorectal cancer cell line

HCT116 and already available compound-resistant clones. One clone has a mutation in the

T s -~ RAGIW, vy APIOTT
compound binding site (NVL2Z™™"") and another clone (NVL2

} has a mutation distant from the
binding site that confers resistance through an unknown effect. Based on our results, analogs that kill
HCT116 cells via NVL2 inhibition {on-target} have reduced potency in compound-resistant HUT116
mutant clones. Our analogs have been counter-screened against the NVLZ compound-resistant
mutant clones with fold resistance range between 10-100 fold {most analogs 20-50 fold). This
counter screen provides a strategy for identifying off-target toxins. Analogs that dose-responsively
kill wild-type cancer cells with an ICsp <1,000 nM and are at least 20-fold less potent in NVL mutant
cell lines are progressed.

{0271} Analogs that pass potency and on~target NVL2 inhibition critenia and are metabolically stable

{T12>30 min in microsomal assays}) are further evaluated for their ability to inhibit ribosome
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biogenesis {polysome profiling, and induction of pS3 and/or p21). Antibodies for p53 are used to

evaluate p53 as a pharmacodynamic marker for in vivo studies.

{0272 Profiling of analogs for in vitro metabolism, plasma stability, solubility, and plasma protein

binding, We evaluated the majority of analogs for oxidative metabolism using rourine microsomal
fractions in the presence of an NADPH regenerating system necessary for phase 1 metabolism. Half-
hives are determined by the method of substrate depletion. Compounds identified as having
significant metabolic liabilities (T, <30 min) have high in vive clearance rates and were not
pursued further. Methoxy substituents are potentially labile to oxidative metabolism and therefore,
introducing Huorine roetabolic blocks were explored as well. Because we suspected that some
metabolic clearance might be protease mediated, selected analogs were evaluated in microsomal
fractions in the absence of an NADPH regenerating system to eliminate phase T oxidative
metabolism. We found that some amides still metabolized at an appreciable rate, whereas others
were more stable. Unsurprisingly, amines, ureas, and thioureas were stable under these conditions
{T12> 120 min}.

102731 Compounds with acceptable metabolic clearance rates are evaluated in additional in vitro
assays including aqueous solubility, plasma stability and protein binding using the gold-standard
rapid equilibrium dialysis. Current SAR indicates that we can achieve high activity, solubility, and
acceptable metabolic stability with more polar compounds (CLogP < 4).

{0274} Pharmacokinetic studies of NVL.2 inhibitors. For pharmacokinetic evaluation we measure the

exposure of analogs after iv (3 or 5 mg/kg), 1p (10 mg/kg) and oral (20 mg/kg) dosing. Drug levels o
plasma and liver are measured {LO-MS/MK) at eight time points (3 mice/time point). Total plasma
or tissue exposure {AUC) and half-lives are calculated using the non compartmental analysis tool of
WinNounlin. Oral bicavailability ts calculated as AUCoral/AUCIv x Doseiv/Boseoral (desired criteria
F >30%). The most promising compound are dose escalated for up to 3 dose levels to determine
whether increased exposure occurs with increased dose. Whereas initial PK is done in female CD1
mice, dose escalation 18 evaluated in both females and males.

{02751 For in vivo studies we prefer orally available compounds, but intraperitoneal (ip) or
intravenous (iv} delivery 1s deemed acceptable for proof-of-concept studies. We select for
compounds with a terminal half-life of >2 hours and [Cmaxy >1Ce {celtular tox in HCT116).

10276} In vivo tolerability, pharmacodynamics, and efficacy of NVL2 inhibitors.

{0277} The NVL2 ATPase is required for biogenesis of the 60S ribosome. Preliminary data
including cryo-EM structures demonstrates that dibenzothiazepinones and dibenzazepinones bind
directly to NVL2Z which results in decreases of the 608 and 805 ribosomes, an upregulation of p53,
and cell death. The cytotoxic effects of dibenzothiazepinones and dibenzazepinones are consistent

with the hypothesis that they selectively target cancers dependent on increased ribosome biogenesis.
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Oxaliplatin, an effective treatment for colorectal cancer, inhibits ribosome biogenesis through an

unknown mechanism. This indicates that dibenzothiazepinones and dibenzazepinones might have
efficacy in colorectal cancer. We test this hypothesis by systematically evaluating the antitumor
capacity of optimized dibenzothiazepioone and dibenzazepinone analogs in pre-clinical models of
colorectal cancer. We also evaluate whether these effects are mediated via inhibition of nbosome
biogenesis and upregulation of p33 and determine if there are on-target toxicities resulting from
NVLZ inhibition in healthy, non-tumor bearing tissues. We define the tolerability, pharmacodynamic
response, and single-agent efficacy against wild-type and compound resistant colorectal cancer
xenografts of lead biovavailable NVL2 inhibitors.

{02781 Tolerability of dibenzothiazepinone or dibenzarzepinone treatment in mice and determine

whether toxicities are caused by engaging NVL2Z. We test the tolerability of chronic, once-~daily oral

or intravenous treatment {route of administration depending on PK parameters} with doses of
dibenzothiazepinone or dibenzazepinone analogs. Three doses are chosen for evaluation in
tolerability studies based on the specific PK data and sclubility characteristics of each analog,
CSTBI6 mice are randomized to four treatment cohorts per analog (n= S male and S female mice per
arm: 1 x vehicle, 1 x low dose benzothiazepine, 1 x intermediate dose benzothiazepine, 1 x high dose
benzothiazepine). Vehicle and drug treatments are administered once daily via oral gavage (or
intravenous tail vain injection) for 14 consecutive days. Primary endpoints for the study are body
weight changes and hematologic, renal, and hepatic toxicity. Secondary endpoints are absolute
benzothiazepine concentration in plasma. Exploratory endpoints are other standard parameters
measured by Complete Blood Counts (UBCs) and serum chemistry analyses. At the end of the 14-
day treatment period, we anesthetize mice, collect blood samples via cardiac puncture, and euthanize
the animals. Blood samples are gvaluated for CBCs and serum chemistry analyses,

16279} Body weight changes provide a metric of gross toxicity. The toxicity threshold for weight
changes was selected as a >20% decrease relative to vehicle-treated mice. Mice that reach this
threshold are humanely euthanized. CBCs are used to assess hematologic toxicity. Low platelet
counts (<772K/uL) or hemoglobin levels (<13g/dL) are used to detect drug-induced
thrombocytopenia or anemia. Serum chemistry data are used to assess renal and hepatic toxicity.
Elevated creatinine levels (>1.5mg/dL} serve as a marker of kidney dysfunction. Elevated alanine
aminotransferase {ALT) (>346.5U/L) or aspartate aminotransferase {AST) (>690U/L) levels indicate
fiver damage. Threshold values for plasma and serum biomarkers of toxicity were derived by
applving Grade | adverse event thresholds {Common Terminology Criteria for Adverse Events
Version 5.0 published by the NCI) to 95% coufidence interval limits for these biomarkers 1u naive
mice. The MTD is determined for each benzothiazepine analog as the highest dose that can be

administered daily for 14 consecutive days without causing average levels of toxicity biomarkers in
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the cohort to exceed the thresholds defined above. Satellite PK measurements of compound levels in

plasma are made to confirm bioavalability.
{0288} To interrogate off target versus on target foxicities, we generated knock-in mice harboring a

. ) I
germline compound resistant NVL2W

routation. Heterozygous knock-in mice are generated 1o the
C37BY6 background using CRISPR/Cas?® and can be bred to homozygostty. Next, we treat WT and
NVL2ZRMPY mice with vehicle control or three different doses of dibenzothiazepinone or
dibenzazepinone analogs (n=5 mice/group/genctype). Mice are age matched and gender matched (1
gender/group unless toxicity differences between male and female mice were observed) and
analyzed using the same endpoints described above. Doses are selected based on determination of
the MTD and include at least one dose below and one dose above the MTD. For analogs with greater

toxicity in WT mice as compared to NVL25®Y

mice, that would suggest on-target effects caused by
NVLZ engagement by dibenzothiazepinone or dibenzazepinone analogs. To confirm, we compare
levels of ribosome biogenesis and p53 induction in compromised tissues or cell types in WT and
NVL2MY myutant mice. For analogs that are toxic in germline NVL mutant mice, we conclude that
these effects are caused by off-target effects. In case of on-target mediated toxicities, we then define
if there is a therapeutic window available where side-effects can be minimized while retaining
antitumor efficacy. In case of off-target effects, we will attempt to determine the offending
mechanism and implement appropriate assays tn our medicinal chemistry pipeline to identify
analogs with reduced oft-target toxicity.

{0281} Evaluate pharmacodynamic effects of dibenzothiazepinone and dibenzazepinone analogs and

identify candidate biomarkers for in vivo target encagement. Our in vitro data demonstrate that

dibenzothiazepinones and dibenzazepinones kill cancer cells via direct inhibition of NVLZ. We also
demonstrated that NVL2 inhibition with dibenzothiazepinones or dibenzazepinones impairs
biogenesis of the 608 ribosomal subunit, leading to upregulation of p33. Similar experiments with
isogenic dibenzothiazepinone-resistant NVL2**®Y knock-in clones do not show inhibition of

o]
3

ribosomal biogenesis, upregulation of p33, or antiproliterative activity when treated with NVL2-
targeting dibenzothiazepinones or dibenzazepinones. Therefore, we evaluate p53 upregulation as a
viable PD marker for on-target activity. In addition, we assess xenografis for decreases in ribosome
biogenesis and activation of molecules downstream of p53, such as p21.

102821 To test whether dibenzothiazepinone or dibenzazepinone analog treatment induces pS3 and
blocks ribosome biogenesis in vivo, ICR SCID mice are trausplanted subcutaneously with Sx10° WT
or NVL2™*W HCT116 colorectal cancer cells. Xenografts are formed from the population of
HOT116 cells targeted with guides for the NVL2¥Y knock-in mutation to eliminate potential
artifacts that may arise within a single clone that has incurred off-target mutations. Once tumors

reach ~110 mm’, mice are randomized to vehicle and dibenzothiazepinone or dibenzazepinone

(o
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treatment arms (n=8 mice per arm; 16 mice total/genotype). NVL inhibitors or vehicle control are

administered at the MTD once daily via oral gavage, intraperitoneal, ot intravenous tail vain
injection for 3 days. On Day 3, we collect blood samples and euthanize mice to harvest liver and
xenografts to assess PK (in blood, hiver and tumor) and PD markers (in tumor). To nominate
candidate biomarkers, tumor tissues collected from control or compound-treated mice are compared
by quantitative Western blot analysis of pS3, as well as downstream induction of p21 via gPCR.

{02831 Determing the efficacy of dibenzothiazepinones and dibenzazepinones in xenograft models

of colorectal cancer and validate candidate biomarkers, After evaluating tolerability and PD, we use

wild type and NVL2M™YW HCT 116 xenograft models to assess the antitumor activity of analogs in
vivo. We transplant wild type and NVEXY HCT116 cells subcutaneousty and begin treatment.
NVL intubitor analogs are given at the MTD once daily via oral gavage, intraperitoneal, or
intravenously via tail vain injection (frequency and route of administration to be determined based
on PK}. Treatments continue until mice display symptoms of tumor burden that necessitate
euthanasia or until 50 days post-randomization, whichever occurs first. We coligct remaining fumor
tissues as available for PD analysis. The primary endpoint is overall survival. We construct Kaplan
Meier curves for each benzothiazepine analog in each xenograft model. Log-rank tests are used to
statistically evaluate differences in survival between drug- and vehicle-treated cohorts. In addition,
we measure tumor volumes every 3 days and graph tumor growth over time which serve as a
complementary endpoint.

{0284} Next, we perform a dose response efficacy study by establishing wild-type HCT116
xenografts and administering NVL inhibitor analogs as described above. The top dose is the MTD
and two additional lower doses are chosen by referring to PR data (n=8 mice per arm x 3 doses and
vehicle control; n=32 mice total). Tumor growth over time and survival ts quantified as described
and remaining tumor tissues are collected as available for PD analysis. The lowest dose with
statistically equuvalent efficacy to that achieved with the MTD is determined.

10285} Finally, pS3 and p21 levels are reassessed in tumor tissues treated at the lowest efficacious
dose for 3 days in a separate PD cohort (n=5/arm; vehicle control and 1 dose for 10 mice total}. For
example, we quantify the difference p53 and p21 levels to determine the magnitude of the change in
the biorarker induced by a therapeutic dose of benzothiazepine.

{02861 We define the therapeutic window for each dibenzothiazepinone or dibenzazepinone analog
by identifying doses that are well tolerated and 1nduce robust turmor PD responses and efficacy in
colorectal xenograft models. p33 induction observed in benzothiazepine treated tumors is mitigated
in xenografis formed from NVL™PY cancer cells, thereby confirming the mechanism of action in
vivo. The levels of p33 induction positively correlate with the degree of dibenzothiazeptnone or

dibenzazepinone antitumor efficacy in a dose dependent manner.
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{02871 Examples: Optimized dibenzothiazepinone and dibenzazepinone chemicals inhibit

NVL-mediated ribosome assembly and cause pS3-dependent apoptosis of cancer cell
senografts

{0288} In these examples we identify human NVL as the target of a chemical toxin designated,
MMO17. A cryo-EM structure of NVL bound to MMUO17 reveals binding sites within the hexameric
assembly. Mutations in NVL that cause resistance to MMO17 cluster in the binding site and lead to
a reduction in compound binding. The NVL-MMO17 interaction specifically inhibits the maturation
of 60S ribosomal subunits, causing abnormal polysome protiles and accumulation of newly
synthesized pre-60S intermediates in the nucleclus. NVL inhibition triggers p53-mediated apoptosis
without any evidence of DNA damage. A bioavailable analog of MMO17 reduces tumor growth in
vivo without overt toxicity.

{0289] Mutations in NVL confer resistance to orphan cytotoxin MM617.

10290] We recently described an 1sogenic forward genetic system to rapidly find mutations
conferring resistance to compounds with anti-proliferative activity (32}, This system uses an
enginecred colorectal cancer HCT116 cell line GHCT116) in which the addition of indole acetic acid
(IAA} initiates a ubiquitin-mediated degradation of the DNA mismatch repair protein MLH1,
thereby providing a mechanism to temporarily increase mutation rates. We applied this strategy to
MMO17, a dibenzothiazepinone identified in a high-throughput small molecule screen for HCT116
cytotoxicity. MMO17 inhibits the growth of tHCT 116 cells in a dose-dependent manner, with an
ICSO of 0.46 pM. We exposed barcoded 1HCT116 cells, that had previously been cultured either
with {Mutagenesis-on} or without IAA (Mutagenesis-off), to increasingly lethal doses of MMO17.
The total number of surviving clones was dramatically higher 1o the Mutageunesis-on conditions and
increased in a dose-dependent manner suggesting a genetic basis for resistance.

{0291} We identified 59 clones with unique barcode sequences, which indicates that each clone
arpse from a unique founder event. The 1050 of MMUO17 to these clones was between 2.45 1o 32.89-
fold greater than the parental cell line providing evidence of resistance. The wide degree of
resistance suggests that these clones harbored a diverse set of mutations, and therefore, we
performed whole exome sequencing on 15 clones spanning the entire range of resistance. From
whole exome sequencing, we identified variants that were acquired during A A-induced mutagenesis
with the hypothesis that genes related to resistance will be mutated in multiple clones. Two genes
contained acquired variants in at least 3 of the 15 selected clones: TERT, mutated 10 3 of 15 clones,
and NV7., mutated in all 15 clones. These results suggest that NVL mutations are related to MMO17
resistance. Thus, for the remaining clones, we performed PCR based sequencing of NV exons that
were found to be mutated in the exome sequencing data. In sum, 57 out of 59 unique clongs harbored

NVL mutations. The majority of mutations clustered within the D1 AAA+ ATPase domain and
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frequently affecting the same codons. To test whether these mutations are sufficient for MMO17

G717

resistance, we used CRISPR-Cas? {o knock-in two of the most resistant mutations (NE“’L” ,
j\l’l*lm('"?'wi) and a mutation with intermediate resistance ﬂ»"i”L’HWR). Transfection of cells with
sgRNAs targeting these NVL residues in addition to a wutation-encoding tepair template yielded an
increased rate of resistance when compared to mock treatments. Following expansion, we confirmed
that cells harbored the intended alleles (WFZ7777, NV Yar NV and were more resistant to
MMO17 compared to NVL"", QC50: NVEPT = 0.38 pM; NVLE> 50w NVE777 > 50 uM;
NVET" =2 4 uM), but equally sensitive to an unrelated toxin, paclitaxel. Taken together, these
observations demonstrate that N7 mutations are specific and sufficient for MMG 17 resistance.
{62921 MMO17 directly binds NYL.

{82931 To assess whether MMO17 binds directly to NVL in cells, we used a MMO17 crosslinker
{Probe compound (2), Table A} that is UV-activatable and contains an alkyne that can be coupled to
biotin for affinity purification. Critically, Probe compound 2 inhibited the proliferation of HCT116
cells (IC50 = 0.47 uM) with a potency comparable to MMO17, and NFZ77 cells were
comparatively resistant to both compounds, suggesting that MMO17 and MMO17-probe function
simtlarly. We purtfied MMO17-probe bound proteins from cells that had been treated with varying
doses of MMO17-probe either in the presence or absence of UV light. NVL was only detected in
conditions that included both the MMO17-probe and UV light, indicating that MM{17-probe
interacts non-covalently with NVL in the absence of UV light. To assess whether the observed
binding of MMO17-probe to NVL is relevant to 1ts cellular activity, we performed probe-
displacement assays using three chemically related derivatives of MMO17 {(compounds 3-8, Table A}
with IC50s of 036 pM (33, 2.1 pM (4) and 13 pM (§). Note, this experimuent was performed using a
cell fine tn which we knocked-in a FLAG epitope into the C-terminal end of NVL. Co-incubation of
increasing doses of compound 3 more effectively displaced MMO17-probe compared to compounds
4 and 5, establishing a refationship between NVL binding and cellular activity. We next compared
NVL levels following MMO17-probe and UV treatment of NV versus NJZ™%7 NVL777 and
NVEPP% celi lines. In comparison to NVL"7, the amount of MMO17-probe required to crosslink
VL was substantially higher in the mutant cell lines demonstrating that these mutations affect
compound binding. All together these observations establish a relatiouship between corupound
binding and cellular activity that is consistent with the hypothesis that NVL is the direct target of
MMO17.

{0294} Table A. Structures of MMO17, MMO927, Probe compound 2, and analogs 3-5.
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{0295} Cryve-EM reconstruction of the NVL/MMO17 complex,

{82961 To understand the molecular basis of the MMOT7/NVL interaction, we set out 1o solve the
cryo-EM structure of NVL in complex with MMO17. Expressing and puritying the D1/D2 core of
wildtype NVL led to low yields and protein instability. Cryo-EM analysis showed that wildtype
NVL D1/D2 assembled into long, filament-like spirals rather than the expected hexamers. Double
mutations in the Walker B motif of the C. thermophilum NVL homolog Rix7 stabilize the hexameric
configuration{33), and recombinant expression and purification of mutated human NVL*700#05¢
(NVLEY similarly resulted in stable, monodisperse hexamers, whose stoichiometry was unaffected
by the addition of MMO017 as determined by mass photometry.

[0297] A single particle cryo-EM reconstruction of NVLEY4+MMO17 resulted in a map with an
overall resolution of 2.9 A. Similar to reconstructions of C. thermophitum Rix7, H. sapiens P97 and
5. cerevisige Drgl, the NVL hexamer forms a staircase configuration, with pore loops tfrom five D1
and D2 AAA-+ modules engaging an extended peptide within the central channel (2, 27, 34, 35}.
Following convention, we designate the topmost staircase subunit A and the lowest subunit E. As
previously observed, the sixth subunit (F) is in a more dynamic state, transitioning between positions
E and A, and is therefore poorly resolved in the cryo-EM map. By analogy to the analysis
performed with RIX7 (34) and the bulky nature of sidechain density within the peptide, we
hypothesize that the substrate mimic engaged by NVL represents one of the N-terminal 14x-HIS tag
on our construct and have therefore modeled 1t a3 a poly-histidine chain, even though our tag also

includes non-HIS linker residues.
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{0298} An initial analysis of the cryo-EM maps revealed additional density consistent with MMO17

in a single position withio subunit E. MMO17 15 wedged 1nto a mostly hydrophobic pocket in the
core domain of the D1 module. The ligand pocket is walled on one side by the central D1 B-sheet
{strands 5, 1 and 4) and on the other side by the N-terminal a0 helix and the loop element preceding
strand 1. This helix also engages the AAA+ lid-domain of subunit D, which forms the more
peripheral boundary of the MMO17 binding pocket. There is no higand binding site in the equivalent
regions of NVL subunits A-D because the a0 helix is tightly packed against the central B-sheet of the
domain, precluding MMO17 binding To determine 1f MMO17 also engaged the poorly resolved and
mobile F subunit, we performed a skip-align classification with a mask around the subunit F D1
module. The resulting reconstruction of this particle subset revealed MMO17 density in subunit F in
the analogous position to subunit E. Most suppressor mutations cluster around the ligand binding
pocket, consistent with these modifications altering the structure or conformation of the compound
docking site. MMO17 18 an elongated molecule with a distinet 105° kink introduced by the central
dibenzothiazepinone core. The furan ring of MMO17 is exposed to the ceniral solvent channel that
separates the D1 and D2 ring stacks and makes hydrophobic contacts with residues M280 and V301
and forms a hydrogen bond with R428. Adjacent to the furan motety, the planar amide linker forms a
hydrogen bond with the backbone carbonyi of amino acid P298. The dibenzothiazepinone ring
structure of MMO17 is in a hydrophobic environment created by residues M280, M284, P297, 1.324,
R403 and L405. Among these, M284, P297, R403 and L405 are either mutated or immediately
adjacent 10 a mutated residue in our suppressor dataset. In addition, the central carbonyl group is
within hydrogen bonding distance of the epsilon-amino group of R403. Finally, the methoxyethyl
tatl projects out near the loop connecting helix 00 and strand 1.

{0299} To gain further insights on how substrate binding may atfect the inter-subunit dynamics of
NVL, we obtained single particle cryo-EM reconstructions of apo-NVL*? 1o a resolution of 2.6 A.
In the apo structure, the hexameric assembly retains the staircase conformation, but the ligand
binding pocket in subunit E 1s closed and in the same configuration as the equivalent positions
within subunits A-D. In the apo structure, the subunit E D1 domain shifis closer to the neighboring
AAA+ module in subunit D, closing the bipartite nucleotide binding site at the D/E interface and
bringing the arginine finger motif of subunit E into closer proxumity to the bound ATP in
comparison to the MMO17-engaged structure of NVL, suggesting that compound binding
allosterically atfects the IVE interface within the D1 ring Consistent with this, one of the most
resistant NVL mutations, P307T, maps to the D/E nucleotide interface. We infer that the observed
allosteric link between the higand binding pocket and the nucleotide binding stte at the D/E interface
hinders the assembly of a functional B1 ring in the presence of MMUO17.

10300] MMO17-bound NVL specifically blocks 605 biogenesis in the nuclecius.
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{0301} To study the effect of NVL depletion, we engineered a C-terminal FLAG-epitope auxin-

inducible degron (AID) tag into ¥V 1o cells that also express the plant E3 higase TIR 1. 5-Phenyl-
indole-3-acetic acid (Ph-IAA}) treatment caused dose-dependent depletion of NVL-AID but not
antagged NVL and in NV cells, reduced viability in a dose-dependent manner. The viability
of NVL" or NP1 cells was unaffected by Ph-IAA, indicating that although NV1 is essential for
HCT116 cell proliferation, it is not haploinsufficient.

{83021 We next assessed the impact of distupting NVL on the distribution of ntbosomal species
using polysome profiling. Addition of Ph-IAA to induce NVL degradation in NVZ 7 cells led to
a time-dependent reduction in free 608 and 805 levels (based on absorbance at 260 nm) and a
concomitant increase in 408 levels. Ph-IAA addition also caused half-mer polysomes, which
represent unjoined 405 subuuits bound at mRNA itiation sites and are characteristic of a 608
biogenesis defect{ 36). Addition of MMO17 to NVZ"7 cells phenocopied the polysome profiles from
Ph-TIA A-treated NPZ2 ™ cells but caused no changes in polysome profiles from ¥VL™ cells. The
polysome profiles following NVL disruption in HCT116 cells appear similar to those reported in
yeast with RIX7 mutations{37} or in human cells overexpressing catalytic mutants of NVZL(38).
{83831 The observed reduction in free 608 using polysome profiling could be the consequence of
decreased 608 synthesis or accelerated 608 degradation, or a combination of the two. To distinguish
between existing and newly synthesized 608, we engingered HUT116 cells to express a {-terminal
SNAP-tag on ¢/.36, a ribosomal protein incorporated into the 605 subunit prior to NVL binding (39}
or a control C-terroival SNAP-tag on a component of the swall tibosomal subunit, e877, to monitor
405 biogenesis (40). We first labeled existing eL36 or eS17 in cells with an Oregon green
benzylguanine {green). Then, we treated cells for 24 hours with either vehicle or MMO17 before
adding a 047-8iR benzylguanine to label the pool of proteins synthesized over the 24-hour period
and evaluated each polysome profile fraction for either existing or new proteins. Existing el.36-
SNAP was present in 605, 805, and polysome fractions, indicating that the SNAP-tagged protein can
assemble into translating ribosomes. MMO17 treatruent had no impact on the levels or fractionation
pattern of existing eL.36-SNAP. By contrast, following MMO17 treatment, newly synthesized eL.36-
SNAP was reduced in the 608, 808, and polysome fractions, consistent with the hypothesis that
MMO17 blocks 608 biogenesis. Upon treatroent with vehicle or MMO17, existing and newly
synthesized eS17-SNAP was detected in the 405, 808, and polysome fractions, demonstrating that
MMO17 has no imopact on 408 subunits,

{0304} Next, we examined the impact of MMO17 on the subceliular localization of eL36-SNAP
{605) or eS17-SNAP (408). As expected for mature ribosomes, existing eL36-SNAP was nearly
completely cytoplasmic, and treatment with MMO17 had no imapact on s localization. In vehicle

treated cells, newly synthesized eL36-SNAP was both nucleolar and cytoplasnuic, reflecting its
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presence in pre-608 and mature ribosomes. By contrast, in cells treated with MMO17, new .36~

SNAP localized exclusively to foct within the nucleus. These foct co-tocalize with the nucleolar
protein Fibrillarin, suggesting that the arrested eL36-SNAP intermediates are nucleolar. To test
whether the observed block 1n 608 blogenesis is due to binding to NVL, we engineered cells
expressing el 36-SNAP and NVI™"  Upon treatment of these cells with MMO17, newly
synthesized eL36-SNAP localized to the nucleolus and cytoplasm, a pattern indistinguishable from
the vehicle treated group. These results demonstrate that the arrest of 608 biogenesis 1s due to
inhibition of NVL by MMO17. Finally, we asked whether MMO17 impacted either degradation or
biogenesis of the 408 ribosome by performing analogous experiments using eS17-SNAP cells.
MMO17 had no impact on the localization of existing or newly synthesized eS17-SNAP. All
together, these results demoustrate that MMO1T7 divectly inhibits NVL to specifically block nucleolar
605 assembly.

{0305} Inhibition of NVL leads t¢ p53 dependent apoptosis.

{0306} To better understand how inhibition of NVL by MMUO17 leads to cell death, we performed a
genorme wide pooled CRISPR/Cas9 knockout screen in HCT116 cells using a hibrary of guide RNAs
targeting 19,114 genes. Cells were pulsed intermittently with vehicle or MMO17 over 21 days, at
which point MMO17 treated cells had undergone 9.79 fewer population doublings. Massively
paraitel sequencing of PCR products amplified from genomic BNA was used to determine relative
fevels of sgRNA sequences to infer the relative impact of each gene on compound sensitivity. The
tumor suppressor 7733 (commonly referred to as p53) and one of its effector genes, CDENTA (also
known as p21}, were the most enriched genes in this screen, indicating that loss of pS3 and, to a
lesser degree, p21 protect cells fromm MMO17. To contirm whether p33 and p21 are required for the
anti-proliferative activity of MMO017, we performed a growth competition experiment between cells
expressing £sGreen with either p53 or p21 knockout (KO} and control cells expressing mCherry.
Without treatment, the ratio between green and red cells was unchanged over time. By contrast,
MMO17 led to a dose-dependent enrichment of either p33 or p21 KO cells. The requirernent for
these two proteins was specific to MMO17 since no competitive advantage was observed in the
presence of paclitaxel. Taken together, these results show that MMO17 reduces HCT116 cell
proliferation in a p33- and p21-dependent manner.

183671 To nominate genetic predictors of MMO017 sensitivity across different cancer types, we
performed a PRISM screen across 902 cancer cell lines with known genotypes{3/). A correlation
analysis found that mutations in 7753 most significantly linked with resistance to MMO17. These
findings are consistent with the isogenic CRISPR screen and indicate that p33 is a critical effector

for MMO17 10 cancer cells from multiple lingages and with differing genctypes.
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{0308] The essentiality of p53 and p21 to MMO17 activity raised the hypothesis that these proteins
may be upregulated by inhibition of NVL. MMO017 led to an increase 1o pS3 at 6 hours post
treatment, and p21 scon thereafter, consistent with its role as a p33 target protein. Importantly, the

. . ) ) . . e ey e s oy ry PROTT
observed increase in pS3 and p21 expression are the result of NVL inhibition because N7 77 cells

. . . . . Tt A A4
showed no changes in the abundance of either protein, while degradation of NVL in NP7 cell

5
ted to a simtlar increase in p53 levels.

{0309} The upregulation of p53 and its effector p21 can arrest cell growth or induce cell death
through apoptosis. To distinguish between these two possibilities, we examined cell death by a loss
in membrane permeability following a five-day MMO17 treatment of HCT116 couotrol and p53 KO
cells and found that the number of dead cells was substantially lower in p53 KO cells. The protection
from MMO17-induced cell death by loss of pS3 was specific to MMO17, since paclitaxel, an
unrelated toxin that stabilizes tubulin polymerization, led to cell death irrespective of pS3. Next, we
addressed whether cell death was mediated by an apoptotic pathway by assaying for cleaved
caspase-3, a bona fide marker of apoptosis. Staurosporing, an unrelated compound that is known 10
induce apoptosis, led to robust caspase activation in both control and p33 KO cells. By contrast,
MMO17 induction of cleaved caspase-3 in control cells was substantially reduced 1n p33 KO cells
Taken together, these findings demonstrate that the inhibition of NVL by MMO17 leads to p53-
dependent apoptosis tn HCT116 cells.

{0310} pS53 upregulation is consistent with the ribosome assembly stress response triggered by 58
RNP mediated inhibition of MDM2(5}. Other inhibitors of nibosome biogenesis, such as oxaliplatin
and CX-5401, are also thought to activate the same ribosome assembly stress response, but these
compounds are also known to induce DNA damage(/5, 20). A biochemical marker for activation of
the DNA damage response is phosphorylation of serine 15 of pS3, which results in increased p53
protein{4/). Thus, we compared the impact of MMO17, oxaliplatin, and CX-5461 on both p33
upreguiation and p53 serine 15 phosphorylation. All three compounds led to a dose-dependent
increase in the levels of pS3, but only oxaliplatin and CX-5461 treatment led to a dose-dependent
increase in phosphoryiated pS3. Even at concentrations as high as 10 uM, there was no evidence of
serinie 15 phosphorylated p33 after MMO17 treatment. These observations suggest that p53
upregulation by oxaliplatin and CX-5461 1s at least in part triggered by the DNA darnage response.
Because there was no evidence of serine 15 p53 phosphoryiation following treatment with MMO17,
we conclude that the observed increase in pS3 stabilization foliowing treatment with MMO17 1
independent of the DNA damage response and entirely initiated by the disruption of 605 ribosomal
subunit assembly.

{3311} A bicavailable analog reduces tumor growth in mouse xenografts without overt {oxicity,
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{6312} Next, we investigated whether inhibitors of NVL could inhibit the growth of cell line derived

xenografts tumors i rotce, and whether systeruic inhibition of NVL leads to specific toxicities.
Through a medicinal chemistry campatgn we identified analog MM927 (Table A}, which inhibited
HCT116 proliferation with an ICS0 of 79 nM, five times more potent than the parent compound,
MMO17. Cells harboring NVL™®" mutation are relatively resistant to MM927 (1050 = 1.67 uM),
suggesting that MM927 functions similarly to MMO17. To interpret the toxicity of MM927 in mice,
we first asked whether MMO927 also inhibits mouse NVL. To test the potency of MM927 against
mouse NVL within the same cell type, we ectopically expressed either human or mouse NVL in
NVLAPAY colls. Treatment with Ph-TAA degrades the endogenous protein so that the cells must
rely solely on ectopically expressed NVL. In the mock infected cells, degrading NVLA™ P by the
addition of Ph-TAA reduced cell viability as expected, and the viability was completely rescued by
expression of either ectopic mouse or human NVL. In these conditions, MMO927 inhibited cells
expressing ectopic human NVL with an IC50 of 0.051 uM, similar to its potency with endogenous
NVL, suggesting that NVL overexpression does not substantially alter sensitivity. MM927 also
inhibited mouse NVL with an IC50 of 0.207 uM, suggesting that adequate plasma concentrations
would be capable of inhibiting NVL in normal mouse tissue.

10313} In pharmacokinetic studies to evaluate the exposure of MM927. a 10 mg/kg intraperitoneal
{IP} injection of MMO27 led to peak plasma levels (Umax) of 2510 ng/mb (5.15 uM) with an
elimination half-life of 101 .33 minutes. Plasma exposure was dose-dependent up to 35 mg/ke (1P
injection) reaching a maximum concentration at 17 86 uM. These levels exceed the anti-proliferative
1C90 of MMO27 in cells expressing either human or mouse NVL. In a subsequent pharmacodynamic
(PD) study, we asked if we could assess on-target NVL inhibition via a subsequent pS3 and/or p21
induction in tumor xenografts in mice treated with MM927. We implanted HCT116 NVLY and
NVLYMPY cells subcutaneousty on either flank of the mice and evaluated the levels of p53 and p21
in either tumor at various time points after [P administration of 35 mg/kg of MMS27. The p53
protein levels increased 3 hours after injection and p21 increased soon thereatter. Both p33 and p21
rematned elevated at 12 hours and decreased to basal levels by 24 hours, consistent with the
pharmacokinetic properties of MMO927. Importantly, the levels of p53 and p21 induction in tumor
xenografts were comparable to 24 hours of continnous MMO17 treatment wn cultured cells,
Criticatly, NVL™”™ tumors implanted into the same mice on the opposing flank showed no change
in pS3 and p21, wdicating that the observed changes in NVL wild type tumors were the result of
NVL inhibition and establishing p33 and p21 as viable PD markers.

{3314} Having established the kinetics of MM927 wediated NVL inhibition 1 xenograft tumors, we
administered 35 mg/'kg MMO27 IP twice a day for 21 days to mice harboring tumors derived from

either HCT116 NVL wild type or NVLPW cells. MM927 treatment significantly reduced the rate
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of growth of NVL"" tumors but had no significant impact on NVL™"

tumors. The growth of a
single NVLY" turor out of 10 analyzed seemed to initially respoud to treatment, but later then
progressed suggesting an acquired mechanism of resistance. Nonetheless, endpoint tumor
measurements made at either the end of treatment or the fime of euthanasia demonstrated that
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LY tumors. MM927

MM927 significantly reduced NVLY" tumor burden but had no effect on NV
was detected at micromolar levels in the plasma and tumor of all the treated mice 3 hours after the
fast treatment dose demonstrating adequate drug exposure over the course of treatment. Importantly,
mice treated with MMO927 showed no signs of overt toxicity. In addition, there was no significant
difference in body weight, levels of red and white blood cells, hemoglobin, platelets, the liver
enzyme alanine transaminase, and renal clearance of blood urea nitrogen between vehicle and drug
treated groups. Taken together, we concluded that the potent, and bicavailable analog MM927
reduces tumor growth in mouse xenografts by inhibiting NVL without toxicity.

{0315} Discussion

{0316] Modern small molecule cancer drugs are ideally optimized to specifically bind a defined
protein target to maximize on-target efficacy and minimize off-target toxicity. By contrast, older
cancer therapies, which still constitute most small molecule cancer treatments, often influence
multiple protein targets leading to poly-pharmacology and target ambiguity(42}. Oxaliplatin, for
exampig, is a first line treatment for colorectal cancer, which like its refated analogs cisplatin and
carboplatin, targets DNA directly feading to DNA adducts that trigger pS3 activation through the
DNA damage response(/5). Oxaliplatin also targets nibosome biogenesis and leads to nucleolar
stress, and this activity is through a target other than DNA since neither carboplatin nor cisplatin
inhibit ribosome biogenesis{/6-/8, 43} Recent reports suggest that blocking ribosome production is
the on-target activity for oxaliplatin raising the possibility that patients recetving oxaliplatin may
have dose limiting toxicities resulting from off-target DNA damaging activity(/9). If that is the case,
small molecules that selectively target ribosome biogenesis without causing DNA damage may have
improved efticacy and reduced toxicity resulting in a wider therapeutic index. Here, we discovered
that MMUO17 and its bicavailable dertvative MMO927 inhibit NVL to block ribosome assembly,
feading to p33 dependent apoptosis. Importantly, we found that MMO17 did not trigger the DNA
damage response and thus these molecules now provide a tool to specifically target ribosome
biogenesis without DNA damage as a confounding factor.

{03171 NVL is a member of the type 2 AAA ATPase family of enzymes, which contatn two tandem
AAA ATPase domains (D1 and D2), that translocate peptide substrates through the central channel
of a stacked, double-hexameric ring structure(2, 34, 40). Substrate capture triggers the formation of a
staircase-like assembly which 1s followed by sequential ATP binding and hydrolysis events at

AAA+ subuntt tnterfaces in both D1 and D2 domains{27, 44). Nucleotide hydrolysis at the interface
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between subunit D and E is a key event in the cyclic translocation mechanism of this enzyme family,

as 1t allows the subunit at the “bottom” of the staircase to disengage and transition to the topmost
position(43). In a cryo-EM structure with catalytically inactive NVL, we found that MMO17 bound
to the D1 domain of substrate-bound NVL 10 two sites at the D/E and E/F interface. This structure
indicates that MMO17 does not inhibit substrate binding but rather blocks the transfocation of the
substrate through the central channel, either by inhibiting ATP hydrolysis or by preventing subunit
repositioning within the staircase arrangement. This mechanism s distinct from NMS-873 and
UPCDC30245, non-competitive p97 inhibitors that bind to all six subunits in a symmetric
conformation that promotes subsirate disengagement (40, 46}

{6318} The discovery of potent, selective, and bioavatlable NVL inhibitors indicate that NVL is a
ribosome biogenesis enzyme that may be therapeutically targeted with small molecules. The
development of NVL inhibitors as cancer drugs will require identifying which tumor types and
genotypes are most likely to respond. Myc 18 a transcription factor that upregulates the transcription
of TDNA and the expression of ribosomal proteins that together promote ribosome biogenesis o
drive cancer{47). Thus, cancers that depend on the expression of the Myc protein may be more
susceptible to NVL inhibition. In addition, in our survey of anti-proliferative activity to more than
900 cancer cell lines, cell lines with pS3 mutations were significantly more likely to be resistant to
MMO17. Consistent with these findings, genome-wide CRISPR screens in a colorectal cancer cell
line nominated p53 and its downstream effector p21 as the two most essential genes for MMO17
induced cell death. Finally, silencing of p33 i this colorectal cancer cell Hue protected cells from
MMO17 induced apoptosis. These findings suggest that cancers expressing wild-type p53 protein
will be more likely to respond to NVL inhibition. Although pS3 s frequently mutated in cancer, the
small cell and small cell lung cancers to less than 20% in leukemias, renal cell cancer, and bone
cancers among others {(www.cbioportal.com). Our studies also indicate that loss of p33 may be one
possible mechanism of resistance, and thus, combination strategies that combine NVL inhibition
with drugs that work through alternative pathways may be effective.

{6319} Representative synthetic procedures for the synthesis of dibenzothiazepinone analogs.
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Step I — General procedure for the synthesis of intermediates a-i: To a stirred suspension of a
respective amine (1.0 eq.) in dry DMF (30 mL/mmol} was added a respective carboxylic acid (1.2
eq.), HATU (1.5 eq.) and DIPEA (2.0 eq.). The mixture was stirred at room temperature for 12

hours, after which the reaction roixture was treated with HhO (60 mL/mmol). The organic layer was
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separated and dried over Na; 80, The collected filtrate was evaporated in vacuum to give a crude di-

sulfide intermediate which was dissolved in MeOH (7 mL/mmol). The reachion mixture was cooled
to zero degrees Celcius, foliowed by a stow addition of NaBH,4 (2.0 eq.). After stirring at rt for 30
minutes, the MeOH was removed under reduced pressure and the residue diluted with 2N agueous

HCl to pH=4. Intermediates a-i were obtained after lyophilization.
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Step 2 — General procedure for the synthesis of intermediates a-ii: To a solution compounds a-i (1.0
eq.) in anhydrous DMF (5 mL/mmol} was added 1,2-ditfhuoro-4-nitrobenzene or 3-bromo-Zehloro-S-
nitropyridine (1.2 eq.} and K;C05 (3.0 eq.). The mixture was stirred at 75 °C for 16 hrs, after which
the reaction mixture was pastitioned between EtOAc¢ and H;O. The organic laver was dried over
NaxSO,, filtered, concentrated and purified by column chromatography silica gel to give

intermediates a-ii.
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Step 3 — General procedure for the synthesis of intermediates a~iii: To a solution of a-i1 (1.0 eg ) in
MeOH/H0 (41 mb) (00 ml/mmol) was added NHyCL{(18.0 eq y and Fe (5.0 eq ). After reflux for 2
hrs, the reaction mixture was filtered over celite, and washed with MeOH. The collected filirate was

evaporated under vacuum to give ntermediates a-iit.
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Step 4 — General procedure for the synthesis of dibenzothiazepinone analogs a-iv: To a stirred
suspension of a-iii (1.0 eq.) in dry DMF (30 mEL/mmol) was added the respective carboxylic acid
{1 2eq), HATU (1 S eq.) and DIPEA (2 0 eq.). Alternatively, intermediate a-ifi (1.0 eq.) and the
respective acid chloride (1.2 eq.) were dissolved in dry CH,Cl; (30 mL/mmol). The mixtures were
stitred at room temperature for 12 hours, followed by dilution with H,O. The organic layer was
separated, dried over NapyS0Oy4, and evaporated in vacuum o give the crude intermediates a-iv which

were purified by flash chromatography.
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Step 5a — General procedure the synthesis of dibenzothiazepinone analogs a-iv with aromatic or

heteroaromatic R groups: A solution of intermediates a-iii (1.0 eq.), R'Cl or R*Br (2.0 eq.),
Pdy(dba): (0.2 eq.), DPEPhos (0.4 eq. ) and +-BuOK (2.0 eq.} in toluene (20 mL/mmol) was stirred at
100 °C under an Ar atmosphere. For some substrates, a solution of intermediates a-iif {1.0 eq ), R’Cl
or R'Br (2.0 eq.), Pda(dba); (0.2 eq.), DPEPhos (0.4 eq.) and Cs;C05 (2.0 eq.) in dioxane (20
mL/mmol) was stirred at 100 °C under an Ar atmosphere. For some other substrates, a solution of
intermediates a-ifi (1.0 eq.), R°Cl or R'Br (2.0 eq.}, Ruphos PdI G1 (0.1 eq.) and t+-BuONa (2.0 eq.)
in toluene (20 mL/mmol) was stirred at 100 °C under an Ar atmosphere. After completion of the
respective reactions as judged by TLC-analysis, the mixture was filtered over celite and the filtrate
was concentrated under vacuum. The residue was purified by preparative TLC or HPLC to yield
dibenzothiazepinone analogs a-v with aromatic or heteroaromatic R® groups.

Step 5b — General procedure the synthesis of dibenzothiazepinone analogs a-iv with non-aromatic R’
groups: To a solution of intermediates a-~iii {1 0 eq ) and the corresponding non-aromatic ketones
{2.0 eq.) in EtOAc/TFA (5:13 (20 mL/mmol) was slowly added NaBH;CN (2.0 eq.). The resulting
mixture was stirred for 2 hrs at 25 °C under an atmosphere of N;. The reaction mixture was
guenched with water and extracted with Et3Ac. The organic phase was washed with brine, dried
over NaySQy, filtered, and concentrated under vacuum. The residue was purified by preparative
HPLC to vield the dibenzothiazepinone analogs a-v with non-aromatic R’ groups.
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Step 6 — (eneral procedure the synthesis of urea-based dibenzothiazepinone analogs a-vi and a-vii:
To a solution of a-iif (1.0 eq )} in dry CHRCL (15 mL/mmol} was added i-PryINEt (6.0 eq ) and
triphosgene (0.4 eq.) at 0 °C under an atmosphere of Ar. After stirring for 3 hrs, the corresponding
amines RONH,; or R'R*NH (2.0 eq.) were added and stirring was continued at 25 °C for 6 hrs. The
reaction mixture was partitioned between CHoCh and HyO, and the organic layer was dried over
anhydrous Na,SQy, filtered, concentrated and purified by preparative TLC and HPLC to give urea-

based dibenzothiazepinone analogs a~vi or a-vii.

| tep 7 g el
AN | : '~~1\<—“ slep/» s \}\Ni -:< s Py | . i‘
NS 3 T OR Y
2 Y R /& I AN R SNPZAS Y

HaN Q«<‘ ) N7 TN R g ) NTTNTT )

Ll 7 Nz HooH ST o H Sxx
{{}32{)} a-iii a-viii Ro
Step 7 — General procedure the synthesis of thiourea-based dibenzothiazepinone analogs a-viii and

a-ix: The same procedure as for step 6 above was employed with the exception that triphospgene

was replaced with thiophosgene.
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Step 8 — General procedure the synthesis of thicamide-based dibenzothiazepinone analogs a-x:
Intermediates a-iii (1.0 eq.), the corresponding aldehyde R'CHO (1.5 eq.), sulfur powder (3.0 eq.),
KoC0O4 (2.0 eq.), and water {4 mL/mmol) were placed into a tube sealed with a Teflon septum screw
cap. The reaction nuxture was stirred at 100 °C for 24 h. Upon completion of the reaction, the
mixture was cooled to room temperature and exiracted with ethyl acetate. The organic layer was
dried over Na;8Qs, and the solvent was removed under reduced pressure. The residue was purified
by silica gel columu chromatography to afford the corresponding thicamide-based
dibenzothiazepinone analogs a-x.

{0328} Representative synthetic procedures for the synthesis of dibenzazepinone analogs,
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Step 1 — Synthesis of intermediate b-1: A mixture of concentrated sulfuric acid (1.0 ml/mmol) and
CH,Cl, (0.4 mL/mmol} was cooled to 0 °C, followed by the addition of anthraquinone (1.0 eq.) and
sodium azide (1.2 eq., portionwise}. The reaction mixture was stirred overnight at room temperature
and then poured into ice water. The product was filtered off, washed with water until acid-free and

dried under vacuum to give intermediate b-i as white solid.

0330] B4 O bdi ©

Step 2 — Synthesis of intermediate b-ii: To a round-bottomed flask was added tntermediate b-i (1.0
eq.) and concentrated HoSO4 (1.1 mL/mmol). The mixture was stitred until all of the material was
dissolved, then cooled to 0 °C and treated with KNO; (1.0 eq.) in portions. The reaction mixture was
allowed to warm to 25 °C, and stirred at that temperature for 1 h. The mixture was basified to pH 9
with 2N ag. NaOH, resuiting in a precipitate. The solid was collected by filtration, washed with

water and dried to provide the intermediate b-ii as a yellow solid.
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Step 3 — Synthesis of intermediate bt A suspension of b-# (1.0 eq.) and ESiH (10 eq.) 10 TFA

{40 mL/mmol) was for 12 hrs stirring at 25 °C, after which the mixture was concentrated under
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vacuum to yield a residue. The residue was purified by preparative HPLC to give intermediate b-iii

as a white solid.
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Step 4 — General procedure for the synthesis of intermediates b-iv: To the solution of b-iii (1.0 eq.)
in DMF (4.0 mL/mmol} was added NaOH (2.0 eq.} and 1-bromo-2-butyne or propargyl bromide or
I-bromo-4-fluoro-2-butyne (1.5 eq.} at room temperature. After stirring for 6 h at 60 °C, 1N aq. HCl
was added to quench the reaction. The organic laver was separated, and the agueous layer was
extracted with CH,Cl,. The combined organic layers were washed with brine, dried over Na,SO,,
and concentrated under vacuum to yield intermediates b-iv after purification by flash

chromatography on silica gel.

R R,
\\\\\_ o \Q\\\\ o
Oy =50
O N~ \/\‘}7 HN \M)
16333} B-iv o v

Step 5 — General procedure for the synthesis of intermediates b-v: To a solution of intermediates b-
v (1.0 eq) tin MeOH/H,O (4:1; 10 mEL/mmol} was added NH,CH{(18 0 eq ) and Fe (5.0 eq ). After
reflux for 2 hrs, the reaction mixture was filtered over celite and washed with MeGH. The coliected

filtrate was concentrated under vacuum to yield intermediates b-v.
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Step 6 — (eneral procedure for the synthesis of intermediates b-vi: The synthesis of intermediates b

vi follows the same procedures as for the synthesis of intermediates b-iv above {(step 4).
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Step 7 — General procedure for the synthesis of intermediates b-vii: The synthesis of intermediates

b-vii follows the same procedures as for the synthests of intermediates b-v above {(step 5}.
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Step & — General procedure for the synthesis of intermediates b-viii: The synthesis of intermediates
b-viii follows the same procedures as for the synthesis of dibenzothiazepinone analogs a-iv

described earlier.
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Step 9 — General procedure for the synthesis of dibenzazepinone analogs b-ix: To a stirred
suspension of b-viti (1.0 eq.} in dry THF (8.0 mL/mmol) was added MeMgBr (2.0 eq.) at 0 °C. After
stirring for 6 hrs at 25 °C, the reaction mixture was treated with aq. NH.Cl, followed by extraction
with ethyl acetate. The combined organic layers were washed with brine, dried over anhydrous

Nap SOy, filtered and concentrated under vacuum. The residue was purified by flash chromatography

on silica gel to afford dibenzapinone analogs b-ix.

[0338] e o bx Mé

Step 10 — General procedure for the synthesis of dibenzazepinone analogs b-x: A suspension of
dibenzazepinone analogs b-ix (1.0 eq.} and En:SiH (10 eq.) in TFA (40 mL/mmol) was stirred for 12
hrs at 28 °C. The mixture was concentrated under vacuum and the residue was purified by

preparative HPLC to yield dibenzazepinone analogs b-x.

'?- R\g\\
step il o l N-
lL AL
163391 v ki CN

Step 11 — General procedure for the synthesis of dibenzazepinone analogs b-xi: To a solution of b-
viii (1.0 eq.) in DME (20 mL/mmol} was added TosMIC (1.5 eq.) followed by EtONa (2.0 eq .y at ¢
°C under an atmosphere of Ny, The reaction mixture was warmed to 35 °C and stirred for 3 hrs and
then quenched with water and extracted with EtOAc. The combined organic layers were washed
with brine, dried over Na;80,, filtered, and concentrated under vacuum. The residue was purified by

prepatative TLC and HPLC to yield dibenzazepinone analogs b-xi.
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;}}34{}} b-viii bnx;a OH

Step 12 — General procedure for the synthesis of dibenzazepinone analogs b-xii: To a solution of b~
viii (1.0 eq.) in MeOH (10 mL/mmot) at 0 °C was added NaBH, (1.5 eq.) portionwise. After 2 h at ¢,
brine was added, and the organic layer was separated. The aqueous layer was extracted with CH,CL,.
The combined organic layers were washed with brine, dried over NaySQy, filtered, and concentrated
under vacuum. The residue was purified by flash chromatography on silica gel to yield
dibenzazepinone analogs b-xit.

ki R‘- = .C{O)R®

bexdv: R = _C/“)R3

by R = RS

Rz
pexvi R = -C{OINHR3
pexvit R = -C(SINHR®

I
94
2N Gxvili; RY = -C(ONRR®

(0341) b ' b-xix: R* = -C{S)NRR®

4

Step 13 — General procedure for the synthesis of dibenzazepinove analogs b-xiii — b-xix: The
synthesis of diberazepinone analogs b-xiii — b-xix follows the same procedures as for the
cotresponding dibenzothiazepioone analogs a-iv — a~x described above.
{03421 Characterization data for representative dibenzothiazepinone and dibenzazepinone
analogs.,
{0343} 4-Azido-N-(1 {-ox0-10-{2~(prop-2-yn-I-yioxylethvl}- 10,1 1 -dihvdro~
dibenzofb f1{ 1 4] thiazepin-7-yl) benzamide (2). Probe (2) was obtained as a yellow solid (82% yield).
"H NMR (400 MHz, Chloroform-d} § 7.92 (d, J= 2.5 Hz, 1H), 7.84 (d, J= 8.6 Hz, 2H), 7.77 (s, 1H),
767{(dd, f=706, 17 Hz IH), 760(dd, /=88 25Hz 1H) 750(d, /=87Hz 1H), 742(dd, /=
7.5, 1.5 Hz, 1H), 7.35 - 7.25 {m, 2H), 7.12 (d, J = 8.7 Hz, 2H), 4 57 (ad, /= 8.9, 8.1, 5.1 Hz, 1),
4.16(d, J=24Hz 2H), 397(dq, /J=90,50Hz 2H), 381 (dt,/=95,42Hz 1H), 241 (1, J=23
Hz, 1H). B NMR {101 MHz, Chloroform-~d} 6 1692, 164.8, 144.0, 1399, 1389, 138.2, 137 1,
1359, 1311, 131,06, 1308, 1307, 1200, 1287, 1267, 124 2 1214, 119.2,795, 747, 67.6, 58 4,
51.6. LC-MS (ESI) caled for CosHyoNO38 [M+H] 470.1, found 470.1.
{03441 N—(lO—(Z~MethQxyethyl)—11—0‘}(040’11~d1hydr0d1benza[3,f}{1,4}thiazepin—7—yi)acetamide. 'H
NMR (400 MHz, Chloroform-d) & 8.35 (s, 1H), 7.77 (s, 1H), 7.61(d, J = 7.2 Hz, 1H), 745 (d, J =
87Hz 1H), 730(d, J=70Hz 2H), 723 (dd, ./ = 140, 70 Hz, 2H), 453 {dt, /= 13.1, 6.2 Hz,
1H), 393 -3383 (m TH), 3.76 (dt, /= 115,59 Hz 1H), 360 (dt, J = 104, S4 Hz, 1H), 330 (s,
3H}, 2.08 (s, 3H).° B NMR {101 MHz, Chioroform-d) ¢ 169.4, 169.0, 1393, 139.0, 138.2, 136.9,
1363, 1311, 131.0, 1308, 128.6, 1206, 1237 1210, 70.0, 589, 515, 24 3 LC-MS: (EST) caled
for C1gHioN;Os8 [M -+ H]' 34311, found 343.10.
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{0345] N-(10-(2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzo[b f]{ 1,4 thiazepin-7-yl ormamide.

"H NMR (400 Mz, Chioroform-d) 5 8.35 (s, 1H), 7.82 (s, 1F), 7.68 (d, J = 7.2 Hz, 1H), 740 - 7.55
(m, 3H}, 730 - 736 {m, 2H), 7.23 {(dd, J = 14.0, 70 Hz, 2H}, 453 (dt, J = 13.1, 6.2 Hz, 1H), 3.93
383 (m, TH)L, 376 (dt, /= 11.5, 59 Hz, 1H), 3.60 (dt, J = 10.4, 5.4 Hz, 1H), 3.30 (5, 3H}. LC-MK:
(FS1) caled for Ci7H NS [M + HI 329.09, found 329.10,

{08346} 4-Fluoro-N-{10-(2-methoxyethyl}-11-ox0-10, 1 I-dihydrodibenzofb fi[ 1 4thiazepin-7-
yhibenzamide. 'H NMR (400 MHz, Chloroform-d) 8 8.31 (s, 1H), 7.92(d,J = 2.5 Hz, 1H), 7.92 -
780 (m, 2H), 761 {(ddd, /= 88,61, 28 Hz, 2H), 746 (d, /=88 Hz, 1H), 742 -732 {(m, 1H),
729-719(m, 2H), 710, J = 8.6 Hz, 2H, 458 — 447 (m, 1H), 392 (dt, ./ = 138, 5.4 Hz, 1H},
3.84 ~3.74 (m, 1H), 3.67 - 3.57 (m, 1H), 3.33 (5, 3H). PC NMR (101 MHz, Chloroform-d) § 169.3,
1663, 1649, 1638, 1399, 138.9, 1382, 137.0, 1359, 1311 (d,F =34 Hz), 1308, 1306(d, /=32
Hz), 129.6, 129.6, 128.6, 1267, 1243, 1215, 116.0, 1157, 70.1, 58 9, 51.6. LC-MS: (ESI) caled for
CraHpFN,OsS [M + H] 423,12, found 423,10
{63471 N-(10-(2-Methoxyethyl)}-11-0x0-10,11-dihydrodibenzolb {1 1,4 thiazepin-T-yibenzamide.
"H NMR (400 MHz, Chloroform-d) & 8.27 (s, 1H), 7.94 (d,/ = 2.5 Hz, 1H), 7.83(d, ./ = 7.6 Hz,
2HY), 7.69 - 758 {m, 2H}, 7.52(t, J = T.6 Hz, 1H), 747 - 732 (m, 4H}, 731 - 719 (m, 2H), 4.53
(dt, /= 130,59 Hz 1H),390(dt,J=136,54Hz 1H),379(dt, /=115, 59Hz, 1H), 3.62(dt, ./
=10.5, 5.5 Hz, 1H), 3.33 (s, 3H). PC NMR (101 MHz, Chloroform-d} § 169.2, 165.9, 139.9, 139.0,
1383, 137.0, 136.0, 134.4, 1321, 1311, 131.0, 1307, 1293, 1288, 1286, 1271, 1267, 124 2,
121.4, 70.1, 589, 51.6. LC-MS: (ESD caled for CoaHuNo0:8 [M + HY 405,13, found 405.10.
18348] N-(10-(2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, t1 1,4 thiazepin-7-vi}-4-
(trifluoromethyDbenzamide. "H NMR (400 MHz, Chioroform-d) & 8.22 (s, 1H), 7.98 — 7.91 {m, 3H),
771(d,.J =82 Hz 2H), 768759 (m, 2H), 7.51 (d, /= &8 Hz, 1H), 740 (dd, /= 7.0, 2.0 He,
T1H), 732 - 721 (m, 2H), 459 - 4 48 {(m, IH) 394(dt, /=138 54Hz 1H),38-376{(m, 1H),
3.64 (dt, J = 10.5, 5.4 Hz, 1H), 3.34 (s, 3H). P NMR (101 MHz, Chloroform-d) § 169.2, 164.5,
1404, 138.8, 1382, 1377, 1372, 1355, 133.9, 133.6, 131.1, 131.0, 1308, 128.7, 127.6, 1268,
1259,/ =38Hz), 1243,121.4, 702, 589, 51.7 LC-MS: (ESI) caled for CpaHzoF3NL 08 M +
H] 47311, found 473.10.

{83491 N-(10-(2-Methoxyethyl}-11-ox0-10,1 I-dihydrodibenzo[b {1 1,4thiazepin-7-

yhicyclohexanecarboxamide. "H NMR (400 MHz, Chloroform-d) & 7.86 (d, /=24Hz 1H) 7.04
(dd, /= 7.0,2.1 He, 1H), 758 (s, 1H}, 747 (dd, J = 87,25 Hz, 1H), 745 - 735 (m, 2H), 7.32 -
7.20 (m, 2H), 460 - 4,49 (m, 1H), 389 (dt, ./ = 137, 5.5 Hz, 1H), 379 (dt, / = 11.9, 6.1 Hz, 1H),
3.62{dt, J =105 56Hz 1H), 332(s, 3H), 2.19(tt, /= 11.6, 3.3 Hz, 1H), 192 -1.75 (m, 4H),
1.68 (d,J = 6.3 Hz, 1H), 1.50 (g, J = 11.6 Hz, 2H), 1.32 - 1.14 (m, 3H). VC NMR (101 MHz,
Chloroform-d} & 1747, 169.2, 1394, 139.0, 1383, 137.0,136.2, 1311, 1307, 1286, 1266, 123 7,
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120.8, 70.1, 58.9, 51.5, 46.3, 29.6, 25.6. LC-MS: (ESD) caled for CoaHyyN,058 [M + HT 41118,

found 41110,

16350} 7-((4-FluorobenzyDamino)-10-(2-methoxyethyl)dibenzolb.f1[ 1,4 thiazepin-11(10H)-one. 'H
NMR (400 MHz, Chloroform-d} 8 7.67 (dd, /= 7.4, 1.8 He, 1H), 739 (dd, J = 7.4, 1.6 Hz, 1H]},
734 -720(m, SH), 7.02¢, J =86 Hz, 2H), 681 {d,/ =28 Hz, 1H), 651 (dd, J = 8.7, 28 Hz,
THY, 454 (dt, /= 152,74 Hz, 1H), 424 (s, 2H), 3.88 - 373 (m, 2H), 3.66 - 3.56 (m, 1H), 3.34 (5,
3H). PCNMR (101 MHz, Chloroform-d) 8 169.3, 163 .4, 161.0, 145.9, 139.2, 1387, 137.5, 134.3,
1338, 1311, 1309, 1304, 1291, 1290, 128.4, 1271, 1159 1157, 1155, 113.7,70.0, 58.8, 513,
47.6. LC-MS: (EST) caled for CosHzFN2S [M -+ HY 409 14, found 409.10,

{0351} N-(10-(2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzo[b f]{ 1,4 thiazepin-7-ylnicotinanude.
"H NMR (400 MHz, Chloroform-d) 8 9.07 (d, J = 2.9 Hz, 1H), 8.73 (dd, ./ = 4.9, 1.7 Hz, 1H), 8.62
(s, 1H), .17 (dt, /= 8.1, 2.0 Hz 1H), 794(d, J=25Hz 1H), 767 - 756 (m, 2H}, 748 (d, /= 8.8
He, 1H), 742 =732 (m, 2H), 731 =719 (i, 2H), 457 —4.46 (m, 1H), 393 {dt, / = 13.8, S4 Hz,
TH}, 3.85 - 375 (m, TH), 3.71 - 358 (m, 1H)}, 3.33 (5, 3H). 1"(/ NMR (101 MHz, Chloroform-~d}) &
1693, 164 1, 152.6, 1481, 140.3, 1388, 1382, 1371, 1356, 1354, 131.0, 130.8, 1303, 1287,
1268, 1244 1237, 121.6,70.1, 58.9, 51.7. LC-MS: (ES caled for CpaHaeMNa(5S M+ HY 406,12
found 406.00.

{0352} N-(10-(2-Methoxyethyl}-1 l-ox0-10,11-dihydrodibenzo[b,f]{ 1 4 Jthiazepin-7-
Vi)isc}mcotmaimde "HNMR {400 MHz, Chloroform-d} 6 8.72 (5, 3H), 795 (d, J= 2.4 Hz, 1H),
71-765(m, 2H), 766 -7.38 (m, 2H}, 7.50(d, /=88 He, 1H), 742 -733 (m, 1H),728-7.19
(m, 2H), 457 - 446 (m, 1H), 393 (dt, /= 138, 53 Hz, 1H), 386374 (m, 1H), 3.62 (dt, ./ = 104,
5.4 Hz, 1H), 3.33 (5, 3H). C NMR (101 MHz, Chioroform~d) 8 169.3, 164.0, 150.7, 141.6, 140 4,
138.8, 138.1, 137.1, 135.5, 1311, 131.0, 130.9, 1287, 1268, 1244, 1216, 121.0, 701, 58.9, 51.7.
LC-MS: (ESD) caled for CaxHpN3OsS [M + HY' 406,12, found 406.00.

{03831 N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, 1] 1,4 thiazepin-7-yi}-4~
methylbenzamide. "H NMR (400 MHz, Chloroform-d) & 8.17 (s, 1H}, 793 (d,J=25Hz 1H),773
{d,J =82 Hz 2H), 768 - 7.55 (m, 2H), 744 (d, J = 8.8 Hz, 1H), 738 (dd, /=72, 1 8 Hz, 1H},
731719 (m, 4H), 460 -4.49 (m, 1H), 3.96-3.85(m, 1H), 3.84 - 3.74 (m, 1H), 3.67 -3 .57 (m,
TFD), 3.33 (s, 3H), 2.40 (s, 3H). PC NMR (101 MFz, Chloroform-d) 8 1692, 165.8, 142.7, 1398,
138.9, 138.3, 137.0, 136.1, 131.6, 1311, 131.0, 1307, 1295, 1286, 1271, 1267, 1241, 121 3,
70.1, 589, 51.5, 21.5 LC-MS: (EST caled for CogHpuNxS [M + H} 419,14, found 419,10,

{0354} 4-Azido-N-(10-(2-methoxyethyl)-11-0x0-10, 1 1-dihvdrodibenzo[b ] 1 4jthiazepin-7-
yhbenzamide. "H NMR (400 MHz, Chloroform-d) 8 8.37 (s, 1H), 7.94 (d, J = 2.5 Hz, 1H), 7.84 (4,
J=86Hz 2H), 7061 (dd,J =87, 24 Hz, 2H}, 746 (d,.J = 8.8 Hz, 1H), 741 - 732 {m, 1H), 729 -
T18{(m, 2H), 703 (d, /= 8.6 Hz, 2H), 459 -4 48 {m, 1H), 392 (dt, /= 138,54 Hz, 1H) 384 -
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3.74 (m, 1H), 3.67 = 3.57 {m, 1H), 3.33 (s, 3H). "C NMR (101 MHz, Chloroform-d} 8 169.3, 164.9,

144.0, 1399, 1389, 138.2, 137.0, 136.0, 131.1, 131.0, 130.8, 129.0, 128.6, 1267, 1242, 121 4,
119.1,70.1, 58.9, 51.6. LC-MS: {ESI) caled for CpaHaoNsGs8 [M + HT 446.13, found 446.10.
[8385] N-{10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzofb, ] 1,4 thiazepin-T-yhoxazole-4-
carboxamide. 'H NMR (400 MHz, Chloroform-d) 8 8.71 (s, 1H), 832(d,J = 1 0 Hz, 1H), 7.95(d, J
2.5 Hz, 1H),7.92(d,J = 1.0 Hz, 1F), 7.75 - 7.62 (m, 2H), 7.50 (d, J = 8.8 Hz, 1H), 7.42(dd, J =
7.5, 1.5 Hz, 1H), 7.35~ 723 (m, 2H), 4.60 — 449 (m, 1H), 3.94 (dt, ./ - 13.8, 5.5 Hz, 1H), 3.87 -
377 (m, 1FD), 3.73 — 3.60 (m, 1H), 3.34 (s, 3H). °C NMR (101 MHz, Chloroform-d) & 169.0, 1581,
150.6, 1422, 1402, 138.8, 1384, 1372, 135.8, 135.1, 131.2, 131.0, 130.7, 1287, 126.8, 1237,
1209, 702, 589, 51.6. LC-MS: (EST) caled for CopHigNa04S [M + H] 396,10, found 396.00.
{0386} 4-Az1do-N-(10-(2~-methoxyethyi)-11-oxo-10,1 I-dibydrodibenzolb 1] 1 4 1thiazepin-7-y1)-2~
{prop-2-yn-1-yloxybenzamide. 'H NMR {400 MHz, Chloroform-d) § 9.65 (s, 1H), 8.28 (d, J = .5
Hz, 1H), 7.97 (d, J = 2.5 Hz, 1H), 7.71 — 7.59 (m, 2F), 7.53 — 7.39 (m, 2H), 7.35 — 7.22 (m, 2FD),
689 {dd, /=86 20Hz 1H) 663{(d,J=20Hz 1H),480(d J=24Hz 2H}, 462 -450(m,
1H), 3.93 (dt, J = 137, 5.5 Hz, 1H), 3.87 - 3.77 (m, 1H), 3.69 — 3.58 {m, 1H), 3.35 (s, 3H), 2.75 (¢, J
=24 Hz, 1H}. B NMR (101 MHz, Chloroform-d} ¢ 169.1, 162.1, 156 4, 1454, 139§, 138.9,
1384, 137.0, 1362, 1344, 131 .2, 131.6, 136.7, 1286, 126.7, 1241, 121.3, 118.5, 1128, 104.0,
77.8,76.5,70.2, 589, 57.6, 51.5. LC-MS: (ESH caled for CogHgp N0, [M + H] 500.14, found
50010,
{33571 2-Azido-N-(10-2-methoxyethyl}-11-ox0-10,1 I-dibydrodibenzo[b. £ 1 4jthiazepin-7-
ylibenzamide. "H NMR (400 MHz, Chloroform-d) & 7.67 (d,.J = 2.5 Hz, 1H}, 7.39(d, J = 2.5 Hz,
TH), 731 =721 (m, TH), 6.87(d, J =20 Hz 1H), 664 - 655 (m, 1H), 4536 (ddd, J=134,67,29
Hz, 1H), 3.79 (1dd, F =126, 6.0, 2.7 Hz, 2H), 3.61 (s, TH}, 3.34 (s, 3H}. LC-MS: (EST) caled tor
CaHaoNs03S [M + HI™ 446,13, fonnd 44620
{0358] 3-Azido-N-(10-(2-methoxvethyl-11-ox0-10,1 1 -dihydrodibenzo[b ] 1,4 Jthiazepin-7-
yhibenzamide. 'H NMR (400 MHz, thorotormnd) OS82 (s, 1H), 792(d, /=25Hz, 1H), 7.67—
758 {m, 2H), 756 (dt, /=78, 14 Hz, 1Hy, 751{, J=20Hz 1H}, 750 - 741 (m, 2H), 7.41 -
736 (m, 1H), 7.30 - 7.22 (m, 2H), 7.18 (dd, J = 7.5, 2.8 Hz, 1H), 4.59 - 4.48 (m, 1H), 3.93 (dt, J =
13.8, 5.4 Hz, 1F), 3.86— 3.76 (m, TH), 3.68 — 3.59 (m, 1FD), 3.34 (s, 31). °C NMR (101 Mz,
Chloroform-d} 8 1692, 164.9, 1411, 1402 1388 1382, 1371, 1363, 1357, 131.1, 131.0, 1308,
13G.2, 128.6, 1268, 1242, 1232, 1224, 121.4, 1181, 70.2, 589, S1.6. LC-MS: (ES]) caled for
CHaoNs0:S [M + HT 446,13, found 446.00.
{03589} 4-Azido-N-{11-0x0~10-(2~(prop-2-yn-1-yloxyiethyl}-10,11-
dihydrodibenzolb,fi[1,4}thiazepin-7-yl}benzamide. 'H NMR (400 MHz, Chloroform-d} § 7.92 (d, .J
~ 2.5 Hz, 1H), 7.84 (d, J = 8.6 Hz, 2H), 7.77 (s, 1H), 7.67 (dd, J = 7.6, 1.7 Hz, 1H), 7.60 (dd, J =
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838,25 Hz, 1H), 7.50(d, .J = 8.7 Hz, 1H), 7.42 (dd, J = 7.5, 1.5 Hz, 1H), 7.35 ~ 7.25 (m, 2H), 7.12

(d, /=87 Hz 2H), 457 {qd, /=89,81,51He, 1H),416(d, J=24Hz, 2H), 397 (dq, /= 9.0,
5.0 Hz, 2H), 3.81 (dt,./ = 9.5, 4.2 He, 1H), 2.41 (t,.J = 2.3 Hz, TH). "C NMR (101 MHz,
Chloroform-d} 8 1692, 164.8, 144.0, 1399, 1389, 1382, 137.1, 1359, 1311, 131.0, 1308, 130.7,
129.0, 1287, 1267, 124.2, 121.4, 1192, 79.5, 747, 67.6, 58 4, 51.6. LC-MS: (ESI) caled for
CosHypoNs03S [M + H] 470.13, found 470.10.

{33601 1-(10-(2-Methoxyethyl)}-11-0ox0-10,11-dihydrodibenzofb,f}{ 1 4 Jthiazepin-T-yi}-3-phenviurea.
"H NMR (400 MHz, Chloroform-d) 8 7.87 (s, 1H), 7.76 (s, 1H), 7.63 (d, J = S.2 Hz, 1H), 748 (d,J
=23 He, V), 737 (dt,/=75,37Hz, 1H), 733 =717 {(m, 6H), 701 (t, ./ = 7.2 Hz, 1H), 4.63 -
452 (m, 1H), 386(dt, /= 136,48 Hz, 1H}, 378 ~3.68 (m, 1H), 3.59(dt, /=103, 5.3 Hz, 1H},
3.28 (s, 3H). P'C NMR (101 MHz, Chloroform-d} 8 170.0, 153.3, 139.1, 138.2, 138.0, 137.7, 137.3,
1369, 131.2, 131.0, 130.8, 1291, 1288, 126.6, 1237 1231, 1205, 1202, 699, 589, 51.6. LC-MS:
(ESI) caled for CaaHpnN3GS [M + H]™ 420.14, found 420.10.

{0361} N-(10-(2-Methoxyethyl}-1l-ox0-10,11-dihydrodibenzo[b,f]{ 1 4]thiazepin-7-
yheyclobutanecarboxamide. 'H NMR (400 MHz, Chloroform-d) § 7.83 (d, J = 2.5 Hz, 1H), 7.65
(dd, ./ =75,1.7Hz, 1H), 749(dd, ./ = 8.7, 2.5 Hz, 1H), 745~ 736 {m, 3H}, 7.33 - 7.20 {m, 2H),
460 -449 (m, 1H), 3.95 -3.84 (m, 1H}, 3.79{(dd, /= 16.0, 6.0 Hz, 1H)}, 3.67-3.57 {m, 1H), 3.33
(s, 3H), 3.17 — 3.04 {m, 1H), 242 - 227 (m, 2H), 2.24 ~ 2.1 (m, ZH), 2.06 — 1.85 (m, 2H). °C
NMR (101 MHz, Chloroform-d} & 1734, 1692, 139.5, 1389, 138.3, 1370, 136.1, 131.1, 131.0,
130.7, 1286, 1266, 123.5, 1207, 70.1, 58.9, 51.5,40.7, 252, 18.1. LC-MS: {(ESI) caled for
CoiHpaNoO38 [M + HY 383 .15, found 383.10.

{03621 N-{10-(2-Methoxyethyl)}-11-0x0-10,11-dihydrodibenzolb, f}{1,4}thiazepin~7-yi)te‘trah§,idm~
2H-pyran-4-carboxamide. "H NMR (400 MHz, Chloroform-d) 5 7.86 (d, J = 2.4 Hz, 1H), 7.65 (dd, J
=74 19Hz 1H), 760 (s, 1H), 751 = 735 {m, 3H), 733 =721 {m, 2H}, 4 59 - 4 48 {m, 1H), 4.07
=398 (m, 2H}, 391 {(dt, J = 13.7, 5.5 Hz, 1H)}, 3.84 - 3.74 (m, 1H), 3.67 - 3.57 {(m, 1H), 3.40 (¢d, J
=116,23Hz 2H), 333 (s, 3H), 245 (a1, /=113, 40Hz, 1H), 1.86(d, J=114,34Hz 2H),
1.77(d, J = 13.0 Hz, 2H). C NMR (101 MHz, Chloroform-d) 8 172.7, 169.2, 139.7, 138.9, 1383,
137.0, 1358, 1311, 131.0, 130.7, 1286, 126.7, 1237, 1209, 70.1, 67.1, 589, 51.6, 431, 297 LC-
MS: (BSI) caled for CoaHasNz (S [M + H]' 413,16, found 413.10.

103631 N-(10-(2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, ][ 1 4 {thiazepin-T7-
yheyeloheptanecarboxamide. 'H NMR (400 MHz, Chioroform-~d) § 7.84 (d, /= 2.2 Hz, 1H), 7.65
(dd, /=75, 18Hz 1H), 7.52 - 736 (m, 4H}, 733 - 720 (m, 2H), 460 ~ 449 (m, 1H), 395 -3.84
{m, TH), 3.84 - 3.74 {m, 1H}, 368 =357 (m, 1H), 333 (s, 3H), 235(d, /=97, 4.1 Hz, 1H), 1.92
(ddd, J = 14.1,7.2, 42 Hz, 2H), 1.84 — 1.66 (m, 4H), 1.63 ~ 1.53 (m, 4H), 1.53 - 1.38 (m, 2H). °C
NMR {101 MHz, Chloroform-d) 6 1757, 1691, 139.5, 138.9, 1383, 137.0, 1361, 1311, 131.0,
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130.7, 128.6, 126.6, 123.6, 120.7, 70.1, 58.9, 51.5, 48.2, 31.5, 28.2, 26.5. LC-MS: (ESI) caled for

CoaHpoN03S M + HY 426.20, found 426.20.

{8364] 4-Chloro-N-{(10-{2-methoxvethyi}-11-ox0-10,11-dihydrodibenzolb, ]| 1,4 thiazepin-7-
yhibenzamide. 'H NMR (400 MHz, Chloroform-d) § 8.0S (s, 1H}, 7.92(d, ./ = 2.5 Hz, 1H), 7.77 {d,
J=85Hz, 2H), 7.69 - 757 (m, 2H), 749 (d, J = 8.8 Hz, 1H)}, 745 - 736 (m, 3H), 7.33 - 721 {m,
2H), 4.59 - 448 (m, 1H), 398 -388 {(m, 1H), 3.86 -3.76 (m, 1H), 373 -3.59 (m, 1H), 3.34 (s,
3H). U NMR (101 MHz, Chloroform-d) § 169.1, 164.7, 140.2, 138.8, 1385, 1383, 137.1, 135.6,
1328 1311, 131.0, 1308, 1291, 1287, 1285, 1268, 1242, 121.3,70.2, 58 9, 51 6. LC-MS: (ESD
caled for CaadlpCINGDsS (M + H] 439.09, found 439.1.

{0365} 3-Chlore-N-{10-(2-methoxyethyi}-11-0x0-10,1 I-dihydrodibenzo{b,f}{ 1 4 Jthiazepin-7-
yhbenzamide. "H NMR (400 MHz, Chloroform-d) 8 8.19 (s, 1H), 7.92 (4, J = 2.5 Hz, 1H), 7.82 (s,
1H), 7.70(d, J =78 Hz, 1H), 7.67 - 7.54 (m, 2H), 748 (d, /= 8 8 Hz, ZH), 744 - 733 (m, 2H},
732-720{(m, 2H), 458 — 4,48 (m, 1H) 393{(dt, /=138 54Hz 1H), 3.86-376(m, iH), 364
(dt, J = 10.5, 5.5 Hz, 1H), 3.34 (s, 3H). "C NMR (101 MHz, Chloroform-d) § 169.2, 164.5, 140.2,
1388, 1382, 1371, 136.2, 1356, 135.0, 132.1, 1311, 131.0, 1308, 130.1, 1286, 127 4, 126 8,
1252, 1242, 121 4,702, 58.9, 51 6. LOC-MS: (B8] caled for CosHaeCINGGS [M + H]™ 439.09,
found 439.00.

{0366} 4-Methoxy-N-{10-(2~methoxyethyl}-11-ox0-10,11-dihydrodibenzofb,fi[ 1,4 }thiazepin-7-
yhbenzamide. 'H NMR (400 MHz, Chloroform-d) 8 7.92 (d,.J = 2.5 Hz, 1H), 7.87 (s, 1H), 7.81 (d,
J=88Hz ZH), 767 (dd, J=73,20Hz, 1H), 7.60(dd, /=838, 25 Hz, TH), 747 (d, J = 8.8 He,
IH), 741 (dd, /=73, 1.7Hz, 1H), 7.34 - 720 (m, 2H), 6.9¢ {d, J = 8.8 Hz, 2H), 461 —4.50 (m,
TH}, 398 — 388 (m, 1H), 3.87 (s, 3H), 3.85 =374 {(m, 1H}, 3.65(dd, J = 10.0, 5.6 Hz, 1H)}, 3.34 (s,
3H). PO NMR (101 MHz, Chloroform-d) § 169.1, 165.2, 162.7, 139.8, 138.9, 138.4, 137.1, 136.0,
1311, 131.0, 1307, 129.0, 128.6, 126.7, 1265, 1240, 121 2, 114.1,70.2, 589, 555, 51.5. LC-MS:
(ESD) caled for CpaHoaNoOuS [M + H] 435,14, found 435 30

103671 4-Cyano-N-{10-(2-methoxyethyl}-11-ox0-10,1 1 ~dihydrodibenzo[b,f]] | 4jthiazepin-7-
yhibenzamide. "H NMR {400 MHz, Chicroform-d) 8 8.05 (s, 1H), 7.98 - 7.91 (m, 3H), 7.81 - 7.73
{m, 2H), 7.69 - 758 (m, 2H}, 753 (d, /= 8.7 Hz, 1H), 741 (dd, /=72, 1.7Hz, 1H}, 734 - 723
{m, 2H), 453 {ddd, J = 138,67, S3 He, 1H),3.95(dt,/ = 138,54 Hz, 1H), 3.82(ddd, /=101,
6.6, 5.1 Hz, 1H), 3.65 (dt, ./ = 10.5, 5.4 Hz, 1H), 3.35 (s, 3H). "C NMR (101 MHz, Chloroform-d)
169.1, 163.9, 140.7, 138.7, 1383, 1382, 1372, 1352, 1327, 131.2, 131 0, 1308, 1287, 127§,
1269, 124 3, 1214, 1177 1157, 70.2, 58.9, 51.7, 29.7. LC-MS: (ESI) caled for CpaHooNsOsS [M +
HI 430.12, found 430.10.

10368] 7-(Benzylamino)-10-(2-methoxyethyl)dibenzo[b f1[ 1,4 thiazepin-11{10H)}-one. 'H NMR
{400 MHz, Chlorotorm-dj 6 7.67(dd, /=75, 1.8 He, 1H) 739 (dd, /=73, 1.6 Hz, 1H}, 737 -
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727 {m, 4H), 726 - 721 {m, ZH), 6.82(d, /=28 Hz, 1H}, 652 {(dd, ./ = 8.7, 2.8 Hz, 1H)}, 4.60 —

4.48 (m, 1H), 4.27 (5, 2H), 4.13 (s, OH), 3.87 = 3.73 (m, 2H), 3.66 — 3.55 {m, 1H), 3.34 (5, 3H). °C
NMR {101 MHz, Chloroform-d) 8 1693, 146.1, 1392, 1387, 1386, 137.4, 133.6, 131.1, 130.9,
1303, 128.7, 1284, 127.5,127.0, 1158, 113.6, 70.0, 58.8, 51.2, 48.2. LC-MS. (ESD) calced for
CoaHzNo028 M+ HY 391,15, found 391.10.
18369] N-(11-Oxo-10-( ';Zn( prop-2-yn-1-yloxy)ethyl}-10,1 1 -dihydrodibenzolb,t} 1,4 thiazepin-7-
yhifuran-3-carboxamide. 'H NMR (400 MHz, Chioroform-d) 6 8 10 (s, 1H), 8 06 (s, 1H), 7.87(d, J
=25Hz 1H), 764 (dd, /=75 18Hz I1H), 758(dd, /=88, 25Hz, 1H), 748 - 741 (m, 2H),
741 =733 (m, 1H), 731717 (m, 3H), 675(d, /=1 1 Hz, 1H), 463451 (m, 1H), 415, J=
2.4 Hz, 2H), 4.02 - 3.88 {m, 2H), 3.85 - 3.72 (m, 1H), 2.41 {t, J = 2.3 Hz, 1H). "C NMR (101
MHz, Chloroform-d} 8 169.3, 160.9, 1455, 1447, 1397, 1389, 138.2, 137.0, 1358, 131 1, 131.0,
130.9, 130.7, 130.5, 128.6, 128.4, 1271, 126.6, 1242 1227 1214, 1184, 116.0, 108.5,79.5 747,
67.5, 58.4, 51.5. LC-MS: (ESI) caled for CpnHiN2048 [M + H] 419,11, found 419.30.
{63701 4-Ethyl-N-(10-(2-methoxyethyl)}-11-0x0-10,1 1—dlhydmdlbenza{b,f}[l,4}ﬁnazepm—7»
yDbenzamide. "H NMR (400 MHz, Chloroform-d) 8 7.96 (s, 1H), 7.93 {d. J = 2.5 Hz, 1H), 7.76 (4,
J=83Hz ZH), 706 (dd,J =74, 1 8Hz, 1H}, 7.60(dd, /=838, 2.5 Hz, 1H), 747 {d, J = 8.8 Hz,
1H), 744 - 737 {m, 1H), 733 - 721 (m, 4H}, 4.60 - 440 (m, 1H), 3.92(dt, ./ = 138, 5.5 Hz, 1H},
386-370(m, 1HY, 3.71 -3.5%(m, 1H),334(s,3H),2.71 (q,/ =76 Hz, 2H}, 126 (t, J =706 Hz,
3H). O NMR (101 MHz, Chloroform-d} § 169.1, 165.7, 149.0, 139.9, 138.9, 138.3, 137.1, 136.0,
1318, 1311, 131.0, 1307, 128.6, 1283, 127.2, 1267, 1240, 121.2,70.2, 589, 51.5, 288, 153 LC-
MS: (ESI) caled for CosHpsNa(OS [M + H 43316, found 433 .30
10371} 4-Ethynyl-N-(10-2~methoxyethyl)-11~ox0-10,1 I-dihydrodibenzolb 1] 1,4 1thiazepin-7-
yhibenzamide. "H NMR {400 MHz, Chlcroform-d) 8 8.21 (s, 1H), 7.93 (d, J = 2.5 Hz, 1H), 7.79 (d,
J=84Hz 2H), 767758 (m,2H), 7.55(d, /=84 Hz IH), 747{(d, /=88 Hz IH), 742-734
(m, 1H), 732 - 721 {m, 2H), 459 - 4 48 (m, 1H), 398 - 387 {m, 1H), 380 (dd, /= 153, 6.6 Hz,
1H), 3.68 -3 58 (m, 1H), 3.34 (s, 3H), 3.24 (s, 1H), PO NMR (101 MHz, Chloroform-d} 8 169.2,
165.0, 140.1, 138.8, 138.3, 1371, 1358, 1343, 132.5, 131.1, 131.0, 1307, 128.6, 1271, 126.7,
126.0,124.2, 121.4,82.6,80.1, 70.1, 58.9, 51.6. LC-MS: (ESE caled for CysHy NyGs8 [M + H]
42913, found 429.10.
10372) N-(10-(2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, t1 1,4 thiazepin-7-vi}-2-
naphthamide. "H NMR (400 MHz, Chioroform-d) 8 8 42 (s, 1H}, 834 (s, 1H), 799 (d, /=25 Hz,
1H), 7.89(d, /= 71Hz 4H),7.72 - 7.63 (m, 2H), 7.61 - 7.50 (m, 2H}, 747 (d, ./ = 8.8 Hz, 1H),
7.38 (dd,, J=T0,21 He, 1H), 731 =717 (m, 2H}, 460 - 449 (m, 1H), 398 - 387 (m, 1H}, 3.86 -
{m, 1H), 3.68 — 3.57 (m, 1H), 3.34 (s, 3H). "C NMR (101 MHz, Chloroform-d) § 169.2, 166.0,
1399, 138.9, 1383, 137.0, 136.1, 1340, 1325 1317 131.1, 131.0, 1307, 129.0, 128.8, 128.6,
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128.1, 127.8, 1277, 127.0, 126,77, 124 1, 123.5, 1213, 70.1, 58.9, 51.¢. LC-MS: {(ES]) calcd for

CoHp NS M+ HY 45514, found 455.20.
183731 N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzof[b, 1] 1,4 thiazepin-7-v1}-{1,1-
biphenyl]-4-carboxamide. 'H NMR (400 MHz, Chloroform-d) & 8.09 (s, 1H), 7.97 (4, J = 2.5 Hz,
1HY, 791 (d, /=83 He, 2H), 7.73 - 758 (m, 0H), 7.53 - 745 (m, 3H), 744 - 737 (m, 2H), 7.34 -
721 (m, 2H), 461 -4.50{m, 1H), 393 (dt, /=137, 54 Hz, 1H), 387377 (n, 1H), 3.65(dt, /=
10.5, 5.5 Hz, 1H), 3.34 (5, 3H). "C NMR (101 MHz, Chloroform-d) § 169.1, 165.5, 145.0, 140.0,
1397, 1389, 1383, 1371, 1359, 1336, 1312, 131.0, 130.7, 1290, 128 6, 128 .2, 127.6, 1275,
1272, 126.8, 1241, 121.3,70.2, 589, 51.6. LC-MS: (ESD caled for CuollasNo038 [M + HY 481,16,
found 481.10.
{0374} 4-Methoxy-N-{11-0x0-10-(2~{prop-2-yn~1 -yloxyjethyi)-10,11-
dihydrodibenzolb,f][ 1 4}thiazepin-7-yl)benzamide. "H NMR (400 MHz, Chloroform-d) § 7.97 (s,
IHy, 792(d, /=25Hz 1H), 781 (d, /J=88Hz 2H),765(dd, /=74, 1 8Hz, 1H), 759 (dd, /=
&8,2.6Hz 1H), 746(d,J = 88 Hz, 1H), 740 {(dd, J = 7.0, 1.9 Hz, 1H}, 7.33 - 7.19 (m, 2H), 6.95
(d,/=88Hz 2H) 457(ddd, /= 156,87 S2Hz 1H),415(d, J=25Hz 2H}, 401 -390 (m,
TH), 3.86 (s, 3H), 3.79 (dt, J = 9.5, 4 8 Hz, TH), 2.41 (t, J = 2.4 Hz, 1H). "¢ NMR (101 MHz,
Chioroform-d} § 169.2, 1652, 162.7, 1397, 138.9, 1383, 1371, 136.1, 131.1, 131.0, 130.7, 129.0,
128.0, 1267, 1265, 124.0, 1212, 114.0, 79.5, 747, 67.6, 58.4, 555, 51.5. LC-MS: (ESI) caled for
CasHNL048 [M + HY 459.14, found 459.10.
{3375] N-(10-(2-Methoxyethyl}-11-ox0-10,1 I-dihydrodibenzo[b {1 1,4 thiazepin-7-
yhicyclopropanecarboxamide. 'H NMR (400 MHz, Chloroform-d) § 7.82 (s, 1H), 7.75 (s, 1H), 7.65
(dd, S =75, 1.7 Hz, 1H), 748 =735 (m, 3H), 732 - 7.20 (m, 2H), 4.60 - 449 {m, 1H), 3.90 (dt, J
=137, 5.5 Hz, TH), 3.84 - 3.74 {(m, 1H), 3.68 - 3.57 (m, 1H}, 3.33 (s, 3H), 1.48 (1t, ./ = 8.1, 4.4 Hz,
1H), 1.10— 1.01 {m, 2H), 0.89 — 0.78 (m, 2H). "'C NMR (i01 MHz, Chloroform-d) 8 172.1, 169.2,
1394, 1389, 1383, 137.0, 136.1, 1311, 131.0, 1307, 1286, 126.6, 123.5,120.7, 70.1, 58.9, 51.5,
297, 15.6,8.2. LC-MS: (ESI) caled for CooHy N5 8 [M + H] 369,13, found 369,10
{0376} N-(10-(2-Methoxyethyl)-11-ox0-10,11-dihydrodibenzo[b,f}{ 1 4Jthiazepin-T-yl}-3-
oxocyclobutane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d) 3 8.14 (s, 1H), 7.85(d,.J = 2.5
Hz, 1H), 7.69 - 760 (w, 1H), 752 (dd, J = 88,25 He, 1H), 745(d, /=88 Hz, 1H), 740 (dd. J =
72,1.8Hz 1H), 733 ~721 (m, 2H), 460 -4.49 (m, 1H), 392 (dt,J = 13.8, 53 Hz, 1H) 384~
3.74 (m, 1H), 3.68 — 3.58 (m, 1HD, 3.59 —3.45 (m, 2H), 3.32 (s, 3H), 3.27 = 3.10 (m, 3H). PC NMR
{101 MHz, Chloroform-d} 6 2033, 171.6, 1693, 139.8 138.9, 138.2, 137.1, 1358, 1311, 131.0,
1308, 1287, 126.7, 123 .8, 1209, 70.1, SB.9, S1.7, 38,7, 29.5. LC-MS: (ESI) calcd for C Hy N2 GLS
M+ H]T397.12, found 397 10.
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{63771 N-(10-(2-Methoxyethyl)-11-ox0-10, 1 1-dihydrodibenzo[b f]{ 1,4 thiazepin-7-yi}-4-

(trifluoromethoxybenzamide. "H NMR (400 Mz, Chloroform-d) 8 8.41 (s, 1H), 7.94(d, J = 2.5
Hz, 1H}, 789 (d, ./ = 8.8 Hz, 2H), 7.60 - 758 {m, 2H)}, 747 (d,./ = 8.8 Hz, 1H), 743 - 7.33 {m,
TH), 7.24(q, /= 29,22 He, 4H), 458 - 447 (m, 1H}, 392 (dt, /= 138, S4 He, 1H), 384-374
{m, 1H), 3.62 (dt, J = 10.4, 5.4 Hz, 1H), 3.33 (s, 3H). PC NMR (101 MHz, Chloroform-d) § 1693,
164.6, 1518 1401, 138.8, 138.2, 137.1, 1358, 1328 131.1(d, /=33 Hz), 1308 1291, 128.6,
1267, 1243, 121.5,120.7, 70.1, 58.9, 51.7. LC-MS: (ESH caled for CogHeF N,0,8 M+ HT

489 11, found 489.10.

{03781 3,4-Dichloro-N-{10-{2-methoxyethyl)-11-ox0-10,1 1-dihydrodibenzolb, ] 1,4 lthiazepin-7-
yDbenzamide. "H NMR {400 MHz, Chloroform-d) 6 8.06 (s, 1H), 7.92 {(dd, J = 104, 2.3 Hz, 2H)},
770 -758(m, 3H), 752(dd, J =123, 8§ 5Hz 2H), 740(dd, /=71, 1.8 Hz, 1H), 731 - 7.27 {m,
2H), 459448 (m, 1H),3.95(dt, /=138, 54Hz 1H),387-377{(m, 1H),3.65(dt, ./ = 105,55
Hz, 1H), 3.35 (s, 3H). PC NMR (101 MHz, Chloroform-d) § 169.2, 163.6, 1404, 138.8, 1382,
1372, 1367, 1354, 133.4, 1311, 131.0, 130.9, 1308, 1293, 1287, 1209, 1262, 1242, 121 4,
70.2,58.9, 517 LC-MS: (ESD caled for CosHipCLN,GLS [M + HY' 473.05, found 473.00.

{83791 N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, 1] 1,4 {thiazepin-7-
yhispiro[2.2]pentane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d) & 7.83 (s, 1H), 7.65 (dd, ./
= 6.6, 2.0 Hz, 2H), 748 — 742 (m, 1H)}, 7.41 - 7.35 (m, 2H), 732 - 7.20 {m, 2H), 460 ~ 4.49 (m,
1H), 3.94 - 384 (m, 1H),384-374(m, 1H),3.66-3.57 (m, 1H), 332 (s, 3H}, 1 91{(dd, /=76,
4.1 He, 1H), 1.56 - 149 (m, 1H), 138¢dd, /= 76,40 Hz, 1H), 1.09-100(m, 1H}, 092,/ ~
4.1 Hz, 3H). "C NMR (101 MHz, Chloroform-d) § 1714, 1692, 1393, 138.9, 1383, 137.0, 131 1,
1311, 131.0, 1307, 1286, 1266, 123 4, 120.6, 70.1, 58.8, 51.5, 23,1, 183, 15.0, 6.7, 5.1, LC-MS:
(FISI) caled for CozHpsN2O:S [M + HY' 39515, found 395.00.

{6380} N-(10-(2-Methoxyethyl}-11-oxo-10, 1 1-dihydrodibenzolb ][ 1, 4jthiazepin-7-
yhispiro[3 .3 Jheptane-2-carboxamide. "H NMR (400 MHz, Chloroform-d) § 7.83 (d,.J = 2.4 Hz, 1H),
764(dd, S =70,22Hz, 1H), 753 =743 (m, 2H), 743 - 733 (m, 2H), 732 - 720 (m, 2H), 4.59 -
448 {m, TH), 3.89(dt,./ =137, 55 Hz, 1H}, 3.84 - 374 (m, 1H), 3.66-3.57 {m, 1H), 3.32 {5, 3H},
293¢p, J=85Hz 1H), 233223 (m, 2H), 218 (t,./ = 103 Hz, 2H),2.02 (t, /= 7.2 Hz, 2H},
1.92(t,J = 7.2 Hz, 2H), 1.80 {q. J = 8.5 Hz, 2H). VC NMR (101 MHz, Chloroform-d) § 173.5,
1692, 1394, 1389, 1383, 137.0, 1362, 131.1, 131.0, 130.7, 128.6, 126.6, 1235, 120.7, 70.1, 65.9,
589,51.5,398,37.8,35.5,35.2, 343, 16.2. LC-MS: (ESI) caled for CagFloyNz O3S [M + HY 42318,
found 423.10.

{6381} N-(10-Hexyl-11-ox0-10,11-dihydrodibenzofb, fi 1,4 thiazepin-7-y1 furan-3-carboxamide. 'H
NMR {400 MHz, Chloroform-d) 8 824 (3, 1H), 807 (s, 1H), 783 (d, ./ = 2.5 Hz, 1H}, 7.67 - 7.58
(m, 2H), 744, J=18Hz 1H),733(dd, /=74 16Hz 1H), 727(d,J=53Hz 1H),722{d,
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=72 V8Hz 2H) 6.77(d,J=11Hz 1H) 469 (dd, J= 145 68 Hz, 1H}, 3.59 - 3.47 (m, 1H),

1.61{p,J = 7.4 Hz, 2H), 1.43 — 1.12 (o, 6H), 0.90 — 0.79 {m, 3H). PC NMR (101 MHz,
Chioroform-d} § 169.0, 161.0, 151.9, 150.5, 1455, 145.0, 144.0, 139.0, 138.9, 1382, 137 4, 1358,
1312, 131.0, 1306, 1296, 1286, 126.1, 124.2, 1227, 1213, 121.0,51.0, 31,4, 28.0, 26,6, 22.5,
14.0. LC-MS: (ES]) caled for CogHasNo0a8 [M + H]™ 421,16, found 42110

[0382] 10-(2-Methoxyethyl}-7-({1-phenylethyl)amino)dibenzo[b,f1f 1,4 Jthiazepin-1 1{10H)-one. 'H
NMR (400 MHz, Chioroform-d) 6 7.68 - 7.01 (m, 1H}, 7.42 - 7.30 (m, 4H), 7.28 (ddd, ./ = 5.2, 3.5,
1 7Hz, 2H), 723 (dt, /=74, 1.8 Hz, 2H), 7.15(d, /=87 Hz, 1H), 672 {dd, J =206, 2.8 Hz, 1H),
637(ddd, J = 128,87, 2.8 Hz, TH), 454 — 446 (m, 1H), 445 -435 (m, 1H}, 3.84 - 370 (m, 2H),
3.62-3.52(m, 1HY, 3.31(d,.J = 1.8 Hz, 3H), 1.49(d, J = 6.7 Hz, 3H). "C NMR (101 MHz,
Chioroform-d} 8 1693, 145.3, 1452, 1444, 139.2, 1387, 137.2, 1333, 131 1 (4, ./ = 4.0 Hz), 1309
(d,/=32Hz), 1303(d, J=14Hz), 1288, 1284 (d, /= 15Hz), 1272, 1269(d, J = 3.5 Hz),
1258(d,/=37Hz), 1167, 1163, 1139, 113.6,70.0, 58 8, 536,512,297, 247 LC-MS: (ESD
caled for CagdlpsNa(G.8 [M + HY 405,17, found 405,10,

18383} N-(6-(2-Methoxyethyl)}-S-oxo-5,6-dihydrobenzofblpyridof3,2-f}] 1 4 thiazepin-9-
yhibenzamide. 'H NMR (400 MHz, Methanol-ds) 8 8.30 (dd, /= 4.9, 1.8 Hz, 1H), 8.25 (s, 1H), 7.81
(dd, /=706, 1.8 Hz, 1H), 778 - 7.71 (m, 1H), 7.63 (5, 1H), 748 (d, J = 6.0 Hz, 2H}, 716 {dd, J =
76,48 Hz, 1H), 6.95 (s, 1H), 3.58 (dp, J = 8.5, 4.3, 3.6 Hz, 4H), 3.40 (s, 3H). "C NMR (101 MHz,
Methanol-dy) 8 168.0, 167.5, 161.9, 1571, 150.2, 150.0, 138.0, 137.0, 1355, 1353, 134.6, 131 8,
1297, 1283, 1273, 119.7, 1192, 1161, 107.8, 107.6, 704, 57.6, 394 LC-MS: (ESI) caled for
ConHaoN-058 [M+Na]™ 428,10, found 428.00.

{0384] N-{10-(2-Methoxyethyl)}-11-0x0-10,11-dihydrodibenzolb {1 1,4 thiazepin-7-yhazetidine-1-
carboxamide. 'H NMR (400 MHz, Methanol-d4) 8§ 7.78 (d, / = 2.4 Hz, 1H), 7.63 — 7.55 (m, 1H),
7.52-737(m, 3H), 740 -729{(m, 2H), 4.55(ddd, /= 140,68, 53 Hz, 1H), 406 (1, /=76 Hz,
4H), 390 (dt, J =140, 53 Hz, 1H}, 3.75 - 3.65 (m, 1H), 3.60(dt, .7 =105, 54 Hz, 1H), 3.29 (s,
3H), 2.34 — 2.22 (m, 2H). "C NMR (101 MHz, Methanol-d4) § 170.0, 157.3, 139.1, 138.1, 138.0,
137.5, 136.6, 130.7, 130.3, 128 4, 1262, 122.8, 1204, 69.6, 57.6, 50.7,49.2. LC-MS: {ES1) calcd
for CopHpN20:8 [M + HY 384,14, found 384 .10,

{8385] Pheny! (10-(2-methoxyethyl)-11-ox0-10,11 -dihydrodibenzofb, ]| 1,4 lthazepin-7-
yhicarbamate. 'H NMR (400 MHz, Chloroform-d) 8 7.73 (s, 1H), 7.68 (dd, J = 7.5, 1.7 Hz, 1H),
745733 (m, 6H), 732 -726{(m, 2H), 7.25-720 (m, 1H), 714 (d, /= 74 Hz, 2H), 461 —4.50
(m, 1H), 3.91 (dt, /= 13.7, 5.5 Hz, 1H), 3.86 - 3.76 (m, 1H), 3.70 - 3.60 (m, 1H}, 3.33 (s, 3H). °C
NMR {101 MHz, Chloroform-d) 6 1692, 151.6, 1504, 1394, 1389, 138.3, 137.2, 1355, 131.1,
131.0,130.7, 1294, 128,06, 126.8, 1259, 1226, 1216, 1198, 702, 58.9, 51.6. LC-MS: (ESH) caled
for Ca3HaiNo04S [M + H} 421,12, found 421.10.
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{0386} 3-Methoxy-N-{10-{2-methoxyethyl}-11-0x0-10,11-dihydrodibenzo[b,f}{ 1,4 jthiazepin-7-

yhazetidine-1-carboxamide. "H NMR (400 MHz, Methanol-d4) 8 7.78 (d, J = 2.4 Hz, 1H), 7.63 —
7.56 (m, TH), 7.53 ~ 7.39 (m, 3F), 7.39 — 7.26 {m, 2H), 4.55 (ddd, J ~ 14.0, 6.8, 5.3 Hz, 1H), 4.21
(d, J = 6.5 Hz, 3H), 3.96 — 3.81 (m, 3H), 3.75 — 3.65 (m, 1H), 3.65 - 3.55 (m, 1H), 3.30(d. ./ = 2.0
Hz, 6H) ° BeWM R {101 MHz, Methanol-d4) 8 170.0, 1574, 1391, 138.1, 137.9, 137.6, 136.7,
130.7, 130.4, 128 4, 126.3, 122.9, 120.4, 69.6, 68.6, 57.6, 56.2, 55.0, 50.8. LC-MS: (ESI) calcd for
CoHpNaOyS M+ HY 414,15, found 414.10.

10387} 1-(11-Oxo-10-(2-{prop-2-yn-1-yloxy)ethyl}-10,1 1 -dihydrodibenzofb, ti] 1,4 Jthiazepin-7-y1}-3-
phenylurea. 'H NMR (400 MHz, Chioroform-d) 8 7.84 (s, 1H), 7.71 {s, 1H), 7.65 — 7.59 (m, 1H),
T47(d, J = 2.4 Hz, 1H), 743 - 7.35 (m, 1H), 738 — 7.17 (m, 85, 7.06 — 6.97 (m, 1), 4.64 - 453
(ro. THD), 4.10 (d, J = 1.5 Hz, 210), 3.96 — 3.83 (m, 2D, 3.81 — 371 (o, 1H), 2.37 (. J = 2.4 Hz, 1H).
Be NMR (101 MHz, Chioroform-d) 6 170.1, 153.2, 1391, 138.1, 138.0, 1376, 137.2, 1370, 131 .2,
131.0, 1308, 1291, 1288, 1265, 1237, 1231, 1205, 1203, 793,749, 672,58 4 51 5. LC-MS:
(ES1) caled for CasHaaNa0:S [M + HI 444 .14, found 444,10,

{0388} 4-(tert-butyl}-N-{11-Ox0-10-(2-(prop-2-yn-1-yloxyjethyl}-10,11-
dihydrodibenzolb,fi[1,4}thiazepin-7-yl}benzamide. 'H NMR (400 MHz, Chloroform-d} § 7.94 (d,.J
= 2.5 Hz, 1H), 7.89 (s, 1H), 7.77 (d..J = 8.5 Hz, 2H), 7.67 (dd J = 7.0,2.2 Hz, 1H), 7.60 (dd, J =
&8,2.5Hz, 1H), 7.48(dd, /= 8.6, 6.4 Hz, 3H), 741 (dd, J = 1.5 Hz, 1H3, 7.29¢dd, /=74,19
Hz, 2H), 4.64 ~ 4.52 (m, 1H), 4.16 (4, J = 2.4 Hz, 2H), 4.02 — 3.89 (m, 2F), 3.81 (dq, J = 10.0, 5.3,
4.8 Hz, 1H), 241 (£ J = 2.4 Hz, 1H), 1.35 (s, 910 PC NMR (101 MHz, Chloroform-d) 8 169 1,
165.6, 1559, 1399, 1389, 138.3, 137.1, 136.0, 131.5, 131.2, 131.1, 1307, 128.6, 1269, 1267,
1258, 124.0, 121.2,79.5,74.6,67.6,584,51.5,350,31.1. LC-MS: (ESI} caled for CyoHzeN, 058
PV + HY 48519, found 48510,

16389} 4-Methoxy-3-methyl-N-(11-oxo-10-(2-(prop-2-yn-1-yloxy)ethyl}-10,11-
dihydrodibenzolb,fi[1,4}thiazepin-7-yl}benzamide. 'H NMR (400 MHz, Chloroform-d} § 7.91 (d, .J
~ 2.5 Hz, 1H), 7.84 (s, 1FD), 7.73 — 7.57 (m, 4H), 7.46 (d, J = 8.8 Hz, 1), 7.43 — 7.36 (m, 1H), 7.33
~7.20 {m, 2H), 6.90 - 6.83 (m, 1H), 4.64 - 452 (m, 1H), 4.16 (d, J = 2.5 Hz, 2H), 3.96 (b, J = 5.0
Hz, 2H), 3.89 (s, 3H), 3.87 ~ 3.73 (m, 1H), 2.41 (1, J = 2.4 Hz, 1H), 2.26 (s, 3H). "C NMR (101
Mz, Chloroform-d) & 169.1, 165.4, 1609, 144.6, 1397, 138.9, 1383, 137.1, 136.1, 131.2, 131.1,
131.0, 130.9, 1307, 1364, 129.5, 128.6, 1284, 1272, 1271, 1267, 126 .6, 126.0, 1239, 121 .1,
1184, 116.0, 109.6,79.5,745,67.5,584,555,51.5,512,297, 163, LC-MS: (ES]) caled for
€725 N,048 [M + HT 473,16, found 477

{0390} 1-Cyclohexyl-3-(11-0x0-10-2~(prop-2-yn-1-yloxyjethyl)-10,1 1-
dibydrodibenzolb,f1[1,41thiazepin-7T-vljurea. 'H NMR (400 MHz, Chloroform-d) § 7.66 - 7.59 (m,
1H), 7.55(d,J = 2.5 Hz, 1H), 7.42 — 7.35 (m, 1H), 7.32(d, J = 8.8 Hz, 1H), 7.24 (dt, J = §.6, 2.8
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Hz, 3H), 7.09 (s, 1H), 5.10(d, J = 7.9 Hz, 1H), 4.56 (ddd, J = 16.3, 9.0, 5.3 Hz, 1H), 4.13 (dd, J =

24, 12Hz 2H), 396 -385(m, 2H), 3.82 =370 (m, 1H),3.60(tq, /=113, 38 Hz, 1H), 2394, J
=24 Hz, 1H}, 1.94 - 186 (m, 2H), 1.70 - 1.65 {m, 1H), 1.56 (dt,./ = 8.0, 3.9 Hz, 1H), 141 - 1.21
{m, 3H), 1.21 - 0.96 (m, 3H). C NMR (101 MHz, Chloroform-d) 6 169.6, 154.6, 139.1, 138.2,
137.7,137.6, 137.0, 131.1, 131.0, 1308, 128.6, 126.6, 1229, 120.2, 794, 7477, 674, 584, 51 4,
48.9,33.6,25.5, 24.8. LC-MS: (EST) calcd for CasHaeNa0:S [M + H} 450.19, found 450.10.

183911 N-(11-0Ux0-10-{2~(prop-2-yn-1-yloxyiethyl}-10,1 1-dihydrodibenzolb,f}{ 1 4]thiazepin-7-
yhiazetidine-1-carboxamide. 'H NMR (400 MHz, Chloroform-d} 8 7.64 (d, J = 9.2 Hz, 2H), 7.37 (d,
J=91Hz 3H), 7.32-719(m, 2H), 6.16 (s, 1H), 4.63 - 4.50 (m, 1H)}, 414 (d, / = 2.4 Hz, 2H),
405,/ =7T6Hz 4H), 398 - 386 (m, 2H), 3.82 - 371 {m, 1H),2.40(t,/ =23 Hz, 1H}, 228 {p,
J =175 Hz, 2H). PC NMR (101 MHz, Chloroform-d) § 1692, 155 8, 139.0, 138.4, 138.3, 136.9,
136.8, 1311, 131.0, 130.6, 128.5,126.6, 1228, 120.1,79.5, 746, 67.5,583, 513,492, 152 LC-
MS: (EST) caled for CpHapN3O5S8 [M + HY 408,14, found 408 10,

{03921 N-(10-(2-Methoxyethyl}-11-ox0-10,11-dihydrodibenzolb,f}{ 1,4 thiazepin-7-yhipyrrolidine-1 -
carboxamide. 'H NMR (400 MHz, Chloroform-d) § 7.70 (d, J = 22 Hz, 1H), 7.65(dd, J =74, 1.8
>, 2H}, 744 - 732 (m, 3H), 732719 {m, 2H), 6.37 (5, 1H}, 4.61 - 4.50 (m, 1H), 3.87 {dt, J =
135,56Hz, 1H), 378 (dt, /= 10.0, 6.2 Hz, 1H), 366 -3 56 {(m, 1H), 346 -3.35 (m, 4H}, 332 (s,
3H), 2.00 ~ 1.88 (m, 4H). C NMR (101 MHz, Chloroform-d) § 1692, 153.6, 139.1, 138.4, 138.2,
137.3,136.8, 1311, 131.0, 130.5, 1285, 1264, 1232, 120.5,70.0, 58.8, 51.3,48.0,45.8, 25.6. LC-
MS: (BST) caled for CoHpaNa(O5S [M + H]' 398,16, found 398.10.

103931 N-(10-(2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzo[b t] 1 4 thiazepin-7-vlpiperidine-1-
carboxamide. "H NMR (400 MHz, Chloroform-d) 8 7.64 (dt, ./ = 5.1, 2.0 Hz, 2H), 7.43 - 7.33 (m,
ZH}, 731{d, S =25 Hz, 1H), 724 (dd, /= 7.4, 2.0 Hz, 2H), 6.55 (5, 1H), 461 - 4.50 (m, 1H}, 3.87
(dt, /=135, 5S5Hz, 1H), 382373 (m, 1H}, 365-356{m, 1H), 341 (1, /=53 Hz, 4H), 3.32 (s,
3H), 1.69 — 1.55 (m, 6H). “C NMR (101 MHz, Chloroform-d) § 169.2, 154.5, 139.1, 138.4, 1383,
1374, 1368, 1311, 131.0, 1306, 1285, 1264, 1235 1208, 70.0, 588, 51.3,453,257,24 3. LC-
MS: (ESD caled for CpHaeNsGs8 [M + HY 412,17, found 412,10,

{0394} N-(10-(2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzo[b,f}{ 1,4 {thiazepin-7-yljazepane-1-
carboxamide. 'H NMR (400 MHz, Chloroform-d} § 7.62(dd, J = 7.3, 1.9 Hz, 1H), 7.56 (d,J = 2.5
Hz, 1H), 744 - 729 (m, 2H), 7.29 - 718 {m, 3H)}, 5.29 (t,J = 5.7 Hz, 1H), 460~ 4.49 (m, 1H)
386(dt, /=137, S3He, 1HYL 380370 (m, 1H),365-355(m, 1H), 331 (s, 3H), 3.18{(p,J =
7.2 Hz, 3H), 1.66 (s, 1HD, 1.50 — 1.37 (m, 3H), 0.86 (q, J = 6.8, 5.2 Hz, 4H). "C NMR (101 MHz,
Chioroform-d} 8 169.6, 1555, 1391, 1382, 137.8, 137.6, 137.0, 131.1, 1309, 1308, 128.6, 126.6,
1229, 1203, 70.0, 58.9, 51 4, 403, 31.5, 30.0, 26.6, 22.6, 14.0. LC-MS: (ESI) caled for

CoHoN3 038 [M + HY 426,19, found 426,10

'd‘v.l
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{0395 (5)-3-Fluore-N-{10-(2-methoxyethyi)-11-ox0-10, 1 1-dihydrodibenzo{b f][ 1 4 }thiazepin-7-

yhpyrrolidine-1-carboxamide. "H NMR (400 MHz, Chioroform-d) 8 7.70 — 7.63 (m, 2H), 7.46 -
736 {m, 3H}, 732 - 725 (m, 3H), 6.14 (s, 1H), 536(d, J=39Hz 05H), S23(, ] =3.6Hz 0SH),
455(dt, J=13.1,6.2 Hz, 1H), 393 = 3.76 {m, 3H}, 3.74 - 3 47 (m, SH), 3.34 (s, 3H) LC-MS: (ESDH
caled for CoHpFINGO:S [M + HY 416,14, found 415.10.

{0396} 3-Cyano-N-{10-(2-methoxyethyl)-11-0x0-10, 1 1-dihydrodibenzolb {11 4 thiazepin-7-
yhazetidine-1-carboxamide. 'H NMR (400 MHz, Chloroform-d} § 7.74 — 7.60 {m, 2H), 7.47 - 7.32
(m, 3H), 731 =721 (m, 2H), 6.51 (s, 1H), 453 (dt, /=122, 64 Hz, 1H), 442 - 421 (m, 1H), 3.89
(di, /=137, 54 Hz, 1H), 383 =373 (ru, 1H), 3.62(dt, /=105 55 Hz, 1H), 3.53 -3 41 {m, 1H),
3.33 (s, 3H). UC NMR (101 MHz, Chloroform-d} § 169.2, 153.6, 139.1, 138.4, 138.2, 137.3, 136.8,
131.1, 131.0, 1305, 128.5, 1264, 123.2, 120.5, 700, 58 8, 51 3,48 .0, 458, 25.6. LC-MS: (ESD
caled for CpHy N4G:S [M + H]™ 409,14, found 409.30.

10397] N-(10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzo[b ] 1,4 thiazepin-7-v1)}-2-oxa-6-
azaspiro[3.3Theptane-6-carhoxamide, "H NMR (400 MHz, Chioroform-d} § 7.69 - 7.61 (m, 2H),
743 -732¢m, 3H), 732 -7.20(m, 2H), 6.13 (5, 1H), 4.79 (s, 4H), 454 (dd, / = 12.9, 6.9 Hz, 1H),
418 (s, 4H), 389 (dt, J = 137,55 Hz, 1H}, 3.84 - 3.74 (m, 1H), 3.07 - 3.57 (m, 1H)}, 333 (5, 3H}.
B¢ NMR (101 MHz, Chioroform-d) § 169.1, 155.6, 138.8, 138.4, 1364, 131.1, 131.0, 130.6, 128.6,
126.7,123.0, 120.3, B0.8, 70.1, S8.8, 51.5,37.7, 29.8. LC-MS: (ESI} caled for CpHauN-Ou8 {M +
H] 426.15, found 426 .30.

{0398} 2-Methoxy-N-{10-{2-methoxyethyl}-11-0ox0-10, 1 I-dihydrodibenzofb,fi[ 1,4 jthiazepin-7-
ylibenzamide. "H NMR (400 MHz, Chloroform-d} 8 8.05 (s, 1H), 7.93 (d,J = 2.5 Hz, 1H), 7.68 -
757 (m, 2H), 747 (d, J =88 Hz, 1H), 742 - 737 (m, 2H), 737 = 733 {m, 2H), 731 =722 {(m,
ZHY, 712 703 (m, 1H), 454 (ddd, /= 138,66, 55Hz, 1H), 392 (dt,.J= 138,55 Hz, 1H) 3.85
(s, 3H), 3.83 — 3.77 (m, 1H), 3.68 — 3.59 (m, 1H), 3.34 (5, 3H). "C NMR (101 MHz, Chioroform-d)
61691, 165.6, 160.0, 140.0, 1389, 1383, 137.1, 1359, 1358, 131.1, 131.0, 130.7, 129.8, 128.6,
1267, 1241, 1212, 1187, 1182, 112.6,70.2, 58.9, 55.5, 51.6. LC-MS: {(ESY) caled for

CpalaNo 048 M+ H 435,14, found 435.30.

{6399} N-(10-(2-Methoxyethyl}-11-ox0-10,11-dihydrodibenzo[b,f]] 1,4 Jthiazepin-7-
yhcyclopropanecarboxamide, 'H NMR (400 MHz, Chloroform-d) 3 §.04 (s, 1H), 7.93(d, J = 2.5
Hz 1HY, 771 -7.57(m, 2H), 747(d, J =87 Hz, 1H}, 741 (5, 2H), 735 (d, /= 53 Hz, 2H), 7.27
{pd, S =74, 1.7 Hz, 2H), 712 -7.03 (m, 1H), 460 - 449 (m, 1H),3.92 (dt, /=138 55 Hz, 1H),
3.85 (s, 3H), 3.81 (dd, J = 5.9, 4.1 Hz, 1H), 3.69 - 3.59 {m, 1H), 3.34 (5, 3H). "C NMR (101 MHz,
Chioroform-d} 8 169.1, 165.6, 160.0, 1400, 138.9, 1383, 137.1, 1359, 1358, 131.1, 131.0, 130.7,
1298, 1286, 1267, 124.1, 121.2, 1187, 118.2, 112.6, 70.2, 589, 55 5, 51.6. LC-MS: (ESY) caled
for Ca4HnN,04S [M + H] 43514, found 435.30.
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{0400} 3-Bromo-4-methoxy-N-{10-(2-methoxyethyl}-11-0x0-10,11-

dihydrodibenzo{b,f1[1,4}thiazepin-T-ylibenzamide. "H NMR (400 MHz, Chloroform-d) § 8.17 (s,
TH), 804 (d, J =23 Hz 1H), 791(d,./ =25 Hz, 1H), 781 {dd, J = 8.6, 23 Hz, 1H), 7.67 - 7.57
{m, 2H), 746 (d, /=88 Hz, 1H), 738(dd, J =67, 23 Hz, 1H),733-719(m, 2H), 691(d,J =
&7 Hz, 1H), 459 - 448 (m, 1H), 3.95 (3, 3H), 3.91 (m, 1H), 3.86 - 3.76 {m, 1H), 3.68 - 3.59 (m,
1H), 3.34 (s, 3H). "'C NMR (101 MHz, Chloroform-d) § 169.2, 164.1, 158.8, 139.9, 138.8, 1383,
37.0,1359, 1323, 1311, 131.0, 1307, 128.6, 1282, 1278, 1267, 1242, 1214, 1119, 111 4,
70.1, 58.9, 56.5, 51.6. LC-MS: (EST) caled for CoiHyBri,0,S [M + HY' $13.08, found 513.30.
{84011 3-Fluoro-4-methoxy-N-{10-(2-methoxyethyl}-T1-oxo-10,11-
dihydrodibenzolb [ 1.4}thiazepin-7-vlbenzamide. "H NMR 1H NMR (400 MHz, Chioroform-d} §
B3 (s, 1H)YL 792{(d, J=25Hz 1H), 768 -7.56(m, 4H), 747(d, J =88 He, 1H),739(dd, J =
73, 1.6Hz, 1H), 732~ 720 (m, 2H), 699 (t, J = 82 Hz, 1H}, 4.60 - 449 (m, 1H}, 3.95 (s, 3H),
3.95 —3.87 {m, 1H), 3.86 —3.76 (m, 1H), 3.69 —3.59 (m, 1H), 3.34 (s, 3H). "C NMR (101 MHz,
Chioroform-d} § 169.2, 1643, 153.2, 1507, 140.0, 1389, 1383, 137.0, 1359, 131.1, 131.0, 130.7,
1286, 1267, 1242, 123.8, 1213, 1154, 115.2, 112.8,70.1, 58.9, 56 3, 51 6. LC-MS: (EST) caled
for CrqHnFNOS [M + H 45313, found 453.30.

104921 3 4-Dichlore-N-{11-0x0-10-(2-{prop-2-yn-1-yloxy)ethyl}-10,1 1~
dihvdrodibenzolb fI{ 1.4lthiazepin-7-vlbenzamide. "H NMR (400 MHz, Chioroform-d) 8 830 (s,
1H), 7.92(dd, J =49, 23 Hz 2H}, 772 - 7.57 {m, 3H), 7.50(dd, J = 102, 86 Hz, 2H), 746 - 7.34
{m, TH), 731 = 7.20(m, 2H}, 462 -4.49 (m, 1H), 4.16(d, J = 2.4 He, 2H), 4.03 - 391 (m, 2H),
3.85 375 (m, 1H), 2.41 (t,.J = 2.4 Hz, 1H). "C NMR (101 MHz, Chloroform-d) & 169.3, 163.7,
140.2, 138.8, 138.1, 137.1, 1366, 1355, 1342, 1333, 131.0, 130.8, 1293, 128.7, 126 .8, 126.3,
1243, 121.5,79.4,74.7,67.6, 58.4, 51.6. LC-MS: (ESI) caled for CosHisCLN2O:S [M + H 497 05
found 497 10

{04031 N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzol[b, 11,4 thiazepin-7-vi}-1H-
benzo[d]1,2,3 Jtriazole-S-carboxamide. "H NMR (400 MHz, Methanol-d4) & 8.53 (s, 1H), 8.11 {(d, J
=25Hz 1H),804(dd, /=87, 15Hz 1H),793(d, /=87Hz 1H), 774{(dd,./ = 8.8, 2.5 Hz,
1H}, 7.66 - 7.56 (m, 2H), 7.59 - 7.41 {m, 1H), 743 - 728 (m, 2H), 4.59{(ddd, ./ = 14.1, 6.8, 5.1 Hz,
TH), 4.02 - 3.91 {m, 1H), 3.78 = 3.69 (m, 1H), 3.65 (dt, J = 10.5, 5.4 Hz, 1H), 3.32 (s, 3H). °C
NMR (101 MHz, Methanol-d4} § 169.9, 166.7, 139.3, 139.0, 138.1, 137.0, 1368, 1308, 130.7,
130.4, 128.5, 1265, 124.3, 121.8, 697, 57.6, 50.9. LC-MS: (ESI) caled for CpHzNsOs8 [M + HY
44613, found 446.30.

{0404} N-(10-(2-Methoxyethyl)-11-ox0-10, 1 1-dihydrodibenzo[b 1, 4jthiazepin-7-y1)-2-
methyifuran-3-carboxamide. "H NMR (400 MHz, Chloroform-d) 8 7.88 (d, J = 2.5 Hz, 1H), 7.65
(dd, /=75 1.8Hz 1H), 759(s, 1H), 752(dd, /=88 25Hz 1H), 744 (d, /=87 Hz, 1H), 739
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(dd, /= 7.0, 2.0 Hz, 1H), 7.34 - 7.24 (m, 2H), 6.53 (d,.J = 2.1 Hz, 1H), 3.91 (dt, J = 13.7, 5.5 Hz,

TH), 3.85 — 3.75 (m, 1H), 3.69 - 3.58 (m, TH), 3.33 (s, 3H), 2.62 (s, 3H). "'C NMR (101 MHz,
Chioroform-d} § 169.1, 162.1, 158.5, 140.7, 139.8, 1389, 138.3, 137.0, 1358, 131.1, 131.0, 130.7,
128.6, 1266, 124.0, 121.2, 1154, 1080, 70.1, 589, 51.5, 13.7 LC-MS. (ESH caled for
CooHzi N2 048 [M + HY 409,12, found 409.20.

18405] N-(10-(2-Methoxyethyl}-11-ox0-10, L -dihydrodibenzolb ][ 1, 4jthiazepin-7-y1}-2,5-
dimethylfuran-3-carboxamide. "H NMR (400 MHz, Chloroform-d) 3 7.88 (d, J = 2.5 Hz, 1H), 7.67
(dd, /=76, 17Hz 1H), 750(dd, /=88 25Hz, 1H),745(d, /=87 He, 1H), 741 (dd, /=7 1,
T8 Hz, THY, 734 (s, TH), 7.33 =727 (m, 2H), 6.07 (s, 1H), 461 —=4.50 (m, 1H), 3.91 (dt, J = 13.7,
5.5 Hz, 1H), 3.86 - 3.75 (m, 1H), 3.68 — 3.58 (m, 1H), 3.34 (s, 3H), 2.57 (5, 3H), 2.27 (s, 3H). °C
NMR {101 MHz, Chloroform-d) 6 169.1, 162.2, 156.8, 1505, 1397, 138.9, 1384, 137.1, 135.38,
1312, 131.0, 130.7, 128.6, 1267, 1238, 121.0, 1158, 103.6, 70.1, 589, 515, 13.6, 13.3. LC-MS:
{(ESI) caled for CaaHpN,04S [M + H]™ 423.14, found 423 .20.

{0406} N-(10-(2-Methoxyethyl}-11-ox0-10,11-dihydrodibenzo[b,f]{ 1 4Jthiazepin-7-
yhbenzo{djoxazole-3-carboxamide. "H NMR (400 MHz, Chioroform-d) § 8.35 (s, 1H), 8.29 (d, J =
1.7 Hz, 1H), 819 (5, 1H), 803 - 7.94 (m, 3H), 7.65(ddd, /= 7.8, 53, 2.5 Hz, 3H), 750 (d,J = 88
Hz 1H), 741 (dd, /=74, 1.6 Hz 1H), 728 (qd,J = 7.1, 1.7 Hz, 2H}, 461 - 450 {m, tH}), 3.94 {(dt,
J=13.8,54 Hz, 1H), 3.87 - 3.77 (m, 1H), 3.70 - 3.60 (m, 1H), 3.35 (5, 3H). PC NMR (101 MHz,
Chloroform-d} § 169.1, 1653, 153.9, 1522, 1403, 140.1, 1389, 1383, 1371, 1359, 1317, 1314
131.0, 1307, 1286, 126.8, 1255, 1242, 1214, 1197, 111.5,70.2, 589, 51.6. LC-MS: (EST) caled
for CpaHpeMN- 0S8 [M + HY 446,12, found 446 .00.

{84871 N-(10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzolb, ] 1,4 thiazepin-7-yi)-4-
propoxybenzamide. 'H NMR (400 MHz, Chloroform-d) 8 8.00 (s, 1H), 7.92(d, /= 2.5 Hz, 1H),
780 (d, J=88Hz 2H), 765{(dd, /=74, 18Hz 1H), 759(dd, /=88, 25Hze, 1H), 745(d, J=
B8 Hz 1H), 739(dd, /=74, 1.6 Hz, 1H}, 734 - 712 {m, 2H), 6.93 (d, J = 88 Hz, 2H)}, 4.61 -~
450 (m, 1H), 397(t,/=066Hz 2H),391(dd, /=138 S5Hz, 1H),385-375(m, IH), 368~
3.58 (m, 1H), 3.33 (s, 3H), 1.83 (q, J = 7.6, 7.2 Hz, 2H), 1.05 (1, J = 7.4 Hz, 3H). "C NMR (101
MHz, Chioroform-d} § 1692, 1653, 162.3, 1397, 138.9, 1383, 137.0, 136.1, 131.1, 131.0, 129.0,
128.6, 1267, 1262, 124.0, 121.2, 114.5,70.1, 69.8, 589, 51 5,225, 10.S. LC-MS: {(ESI) calcd for
CocHyr N0y S M + HY 463 .17, found 463 .30

[0408] N-(10-(2-Methoxyethyl)-1 l-ox0-10,11-dihydrodibenzob, f}{ 1 4 jthiazepin-7-
yhcyclopropanecarboxamide. 'H NMR (400 MHz, Chloroform-d) § 7.93 (s, 1H), 7.90 (d,.J = 2.5
Hz, TH), 765 (dd, /=71, 2.V He, 1H), 757 (dd, J = 8.8, 25 Hz, 1H), 746 (d, ./ = 87 Hz, 1H), 7.38
(ddd, /= 138,75 18 Hz, 2H}, 732 (d, /= 1.8 He, 1H), 730722 {m, 2H), 684 (d, /= 8.1 He,
1H), 6.05 (s, 2H), 460 - 449 (m, 1H), 397 - 387 (m, 1H), 387376 (m, 1H), 3.63(dt, /=104,
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5.4 Hz, 1H}, 334 (s, .’H) NMR (101 MHz, Chioroform-d) 6 169.1, 165.0, 150.9, 1483, 139.9,

1380, 1383, 1371, 1359, 1311, 131.0, 130.7, 1286, 1285, 1267, 1240, 121.8, 121.2, 108 2,
107.7, 101.9, 70 1, 58 9, 51.6. LC-MS: (ESI) caled for CpHz N, OsS [M + HT 449,12, found 449 20,
{0409} 2-(7-(Furan-3-carboxamido}-11-oxodibenzolb, t]] 1,4 Jthiazepin-10(1 1H)-yhethyl pent-4-
enoate. 'H NMR (400 MHz, Chioroform-d) § 8.07 — 8.02 {m, 1H), 7.85 (d, ./ = 2.5 Hz, 1H), 7.72 (s,
1H), 7.69 - 7.61 (m, 2H), 748 (t, J=1.7Hz, 1H), 740{(dd, /=70, 1 9 Hz, 1H), 7.36 - 722 (m,
3H), 6.72(d, J = 1.1 Hz, 1H}, 504 - 4.93 (m, 2H), 4.91 -~ 484 (m, 1H), 436 (td, /= 59, 1.9 He,
2H), 3.87 (dt, J = 14.1, 6.1 Hz, 1H), 2.39 — 2.18 {m, 4H). C NMR (101 MHz, Chloroform-d) &
1728, 1691, 160.7, 1454, 1442, 1394, 1388, 1379, 137.5, 1366, 1358, 1313, 1311, 1309,
1288, 1263, 1241, 1226, 1213, 1155, 1083, 61.9, 408 33 4, 28 6. LC-MS: (ES]) caled for
CosHps NS M+ HY 463,13, found 463 .20,
18418} 4-Methoxy-N-(11-ox0-10-(2-propoxyethyl}-10,11-dihydrodibenzofb f][ 1,4 thiazepin-7-
yhibenzamide. 'H NMR (400 MHz, Chloroform-d} § 7.89 (d, / = 2.5 Hz, 1H), 7.85 - 7.76 (‘m, 2H},
772, 1H), 7.67(dd, J =75 1.7Hz, 1H), 7.61{dd, /=88, 25Hz 1H), 754 (d, /= &8 Hz, 1H),
742(dd, J=T75 15Hz 1H), 735-727{(m, 2H), 7.01 - 693 (m, 2H), 451 {dt, /= 136, 58 Hz,
TH), 4.02 392 (m, 1H}, 3.92 - 383 (m, 4H), 3.73 -~ 3.63 (m, 1H), 345~ 338 (m, 2H), 1.55¢(q, J =
7.1 Hz, 2H), 0.87 (1, ./ = 7.4 Hz, 3H). LC-MS: (EST) caled for CosHyyN,048 [M + H]' 463,17, found
463 .30.
{0411} (F)-N-(10-(Hex-2-en-1-y1}-11-0x0-10,11-dihydrodibenzo[b, ][ 1 4 thiazepin-7-yl ffuran-3-
carhboxamide. 'H NMR (400 MHz, Chloroform-d} 8 8.06 (s, 1H), 7.98 (s, 1H), 7.80 {d, J = 2.5 He,
IH), 7.06(dd, /=74, 18Hz 1H), 760 (dd, /=87, 25Hz 1H), 745{(,/J=17Hz, 1H), 736,
J=538 50,3 1Hz 2H), 726 -7.19(m, 2H), 6.75 (s, 1H), 564 {q, /=52 Hz, 2H),4.77(dd, J =
149, 43 He, 1H, 447(dd, /= 147,46 Hz, 1H), 2.03 - 1.93 {m, 2H), 1.34 (h, ./ = 6.9 Hz, 2H),
0.83 (t,J = 7.4 Hz, 3H). "C NMR (101 MHz, Chloroform-d) § 168.9, 160.8, 145.4, 144.1, 1395,
138.8, 138.2, 1367, 135.7, 134.5 1313, 131.0, 1307, 130.6, 128.6, 1262, 1259, 1249, 124 2,
124.0, 1227 1213, 1211, 108.4, 53 4,34.3,22.2, 13.6. LC-MS: (ESI) caled for CoaHpN,O58 [M +
HI 419.15, found 419.30.
{0412} N-(10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzo[b,f]{ 1,4 Jthiazepin-7-yl -2~
methylfuran-3-carboxamide. "H NMR (400 MHz, Chloroform-d) 8 7.88 {d, J = 2.5 Hz, 1H), 7.65
(dd, /=75, 1.8 Hz, 1H), 759 (s, 1H}, 7.52(dd, /= 88,25 Hz, 1H), 744 (d, /=87 Hz, 1H}, 7.39
(dd, J=7.0,2.0Hz, 1H), 734-724 (m, 2H), 653 (d. /=21 Hz, 1H), 391 (dt,/ =137, 55 Hz,
1H), 3.85 - 3.75 {m, 1H), 3.69 - 3.58 (m, 1H), 3.33 (s, 3H), 2.62 (s, 3H). C NMR (101 MHz,
Chioroform-d} 8 169.1, 162.1, 1585, 1407, 139.8, 1389, 1383, 137.0, 1358, 131.1, 131.0, 130.7,
128.6, 120.6,124.0, 121.2, 1154, 108.0, 70.1, 589, 51.5, 13.7. LC-MS: (ES}) caled for
CoHaNL 048 [M + HY 409,12, found 409.20.
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{6413} N-(10-(2-Methoxypropyl)-11-ox0-10, 1 1-dihvdrodibenzolb f]{ 1 4jthiazepin-7-yDfuran-3-

carboxamide {report as racemic rotamers). 'H NMR (400 MHz, Chloroform-d) 8 8.02 (dt, J = 2.6,
V2 Hz, 1H), 787(dd, J=11.1,24 Hz, 1H}, 768 {ddd, } =73, 3.3, 1.8 Hz, 1H), 7.62 - 7.52 {m,
2H), 749 (g, I = 13,08 He, 1H), 745 =738 {m, 2H), 736 =727 (m, 2H), 6.72 - 6.66 {m, 1H),
476 (dd, J = 135,45 Hz, O.5H), 440 (dd, } =13.6, 6.5 Hz, 0.5H), 390 (h, J =62 Hz, 0.5H), 3.70
(ddd, J =238, 126,57 Hz 1H),349(dd, J =135, 74 Hz, 0.5H), 338 (5, 1.5H), 3.23 (5, 1 SH),
1224d, J =62 Hz, 1.5H), 1.18(d, I = 6.2 Hz, 1.5H). LC-MS: (ESI) caled for CppHu NG4S [M +
H{ 409.12, found 40930,

104141 N-(11-Ox0-10-2-(pent-4-en-1-yloxyethyh)- 10,1 I -dibydrodibenzolb £ 1, 4 lthiazepin-7-
yhfuran-3-carboxamide. 'H NMR (600 MHz, Chioroform-d) 8 8.04 (s, 1H), 7.84 (d, J = 2.5 Hz,
VHY, 7710 (s, 1H), 765 (dd, J =74, 19 Hz, 1H), 7.59(dd, /=87, 25 Hz, 1H), 7.50(d, J = 8.8 Hz,
Iy, 747 (,J=17Hz 1H), 739{dd, /=74, 1.6 Hz 1H), 733 -7.21 (m, 2H), 6.71 {dd, /= 1.9,
09 Hz, 1H), S82-573(m, 1H}, 500 -4.86(m, 2H), 457 -44% (m, 1H), 395 (dt, /=138 55
Hz, 1H), 3.85(ddd, J = 10.1, 6.6, 53 Hz, 1H), 3.71 - 3.63 (m, 1H}), 3.48 - 3.39 {(m, 2H), 2.08 - 2.01
(r, 2HD), 1.61 (dt, J = 13.7, 6.7 Hz, 2H). °C NMR (151 MHz, Chloroform-d) & 169.1, 160.7, 145 .4,
1442, 140.1, 1388, 138.3, 138.3, 137.0, 1355, 131.1, 131.0, 1307, 128.6, 126.8, 124.0, 122.7,
121.2, 1147, 1083, 70,6, 68.3, 51.8, 30.3, 28 9. LC-MS: (ESI) caled for CpsHasNo0O,S [M + HY
44915, found 449.10.

{0415} 3 4-Difluore-N-(10-(2-methoxyethyl)-11-ox0-10, 1 i-dihydrodibenzo{b £]{ 1 4 thiazepin-7-
yhbenzamide. "H NMR (600 MHz, Chloroform-d) & 8.24 (s, 1H), 7.91 (4, J = 2.5 Hz, 1H), 7.76 -
7.69 (m, 1H), 7.66 - 7.56 (m, 3H}, 749 (d, /= 87 Hz, 1H), 739 (dd, /= 6.9, 2.2 Hz, 1H), 7.30 -
719 (m, 3H), 453 (ddd, /= 139,67, S3 He, 1H), 394 (dt, /=139, 54 Hz, 1H), 3.81(ddd, /=
10.1, 6.7, 5.2 Hz, TH), 3.67 — 3.60 (m, 1H), 3.34 (s, 3H). "C NMR (151 MHz, Chloroform-d) §
1692, 1636, 1537 1519, 1501, 1495, 140.2, 1388 1382, 137.1, 1356, 1314, 1310(d, /=69
Hz), 1308, 1287, 1268, 1243, 123 7(d, /=36 Hz), 1215, 1178, 117.6, 117.1, 117.0, 70.1, 58.9,
51.7. LC-MS: (EST) caled for CpaHoFaNy0:S [M + HY' 441 11, found 441.20.

{0416} 4-Chloro-3-fluoro-N-(10-(2Z~-methoxvethyi}-1 1-oxo-10,11-dihydrodibenzofb 1] 1, 4]thiazepin-
7-yDbenzamide. 'H NMR (600 MHz, Chioroform-d) 3 8.10 (s, 1H), 7.93 (dd, J = 6.8, 2.3 Hz, 1H),
T90(d, J=25Hz 1H),774(ddd, J=8.6,44,23 Hz, 1H), 7.65-756(m, ZH), 749 (4, /=87
Hz, 1H), 739(dd, ./ =69,22 Hz, 1H), 728 -723 (m, 2H), 721 (1, / = 85 Hz, 1H), 4.53 {ddd, J =
139,67, 54 Hz, 1H), 3.94(dt, /=139, 54 Hz, 1H), 381(ddd, J=10.1,67,52 Hz, 1H), 3.69 -
3.61 (m, 1H), 3.34 (s, 3H). PC NMR (151 MHz, Chloroform-d) § 169.2, 163.6, 161.2, 159.5, 140.3,
1388, 1382, 1371, 1355, 1316 (d, J =36 Hz), 1311, 131.0, 1308, 1301, 1287, 1274(d, /=82
Hz), 1268, 124.3, 1214, 117.1, 116.9, 701, 58.9, 51.7. LC-MS: (ES]) caled for CpHoFCINGD;S
M+ H] 457.08, found 457.10.
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{04171 N-(10-(2-Cyancethyl)}-11-ox0-10,1 I-dihydrodibenzolb ] 1, 4 lthiazepin-7-yDfuran-3-

carhoxamide. H NMR. {400 MHz, Chiomforrmd) SBI0-801 {m, 1H), 785(d, I =25 Hz, 1H),
772 -763{m,2H), 750 (dd, J =41, 23 Hz, 2H}, 742 (td, J =73, 1.7 Hz, 1H), 7.35 - 7.28 (m,
3D, 710 (d, I =86 Hz, 1H), 501 =478 {m, 1H),3.91 =370 (m, 1H), 2.96 - 2.86 (m, 2H).. LC-
MS: (ESD caled for CoiHiaN;O38 [M + H] 390.08, found 390.20.

10418} 4-Chloro-3-methoxy-N-{10-(2-methoxyethyl -1 1-oxo-10, 1 1-
dihydrodibenzolb,f1[1,4}thiazepin-T-y}benzamide. 'H NMR (600 MHz, Chloroform-d} § 8.36 (s,
IHy, 793(d, /=25Hz 1H),789(d, J=23Hz 1H),777(dd, /=86,23 Hz, 1H), 7.66-7.57
{m, 2H), 746(d, /=87 Hz, 1H), 738{dd, /=74, L5 Hz, 1H), 726-721 (m, 2H}, 694(d, J =
&7 Hz 1H) 458 -4.50(m, 1H), 395 (5,3H), 3.92(dt, /=138, 5.5 Hz, 1H), 384377 (m, 1H),
3.67 —3.60 (m, 1H), 334 (s, 3H). PC NMR (151 MHz, Chloroform-d) § 169.2, 157.9, 139.8, 138.9,
138.2, 137.0, 136.0, 131.1, 131.0, 130.7, 1293, 1286, 1275, 1274, 1267, 1242, 1228, 121 4,
111.5,70.1, 58.9, 56.4, 51.6. LC-MS: (ESE caled for CoaHpCIN; 048 [M + H]™ 469,10, found
469.30.

18419} 4-Cyano-3-methoxy-N-{10-(2-methoxyethyl}-11-ox0-10,11-
dihydrodibenzolb,f1[1,4}thiazepin-T-y}benzamide. 'H NMR (600 MHz, Chloroform-d} § 8.66 (s,
1H), 817811 {(m, 2H), 7.97(d, /=25 Hz 1H),7060(dd, ./ =88, 25Hz 2H), 747(d, J =88
Hz, 1H), 739 - 7.33 {(m, 1}-{), 727719 (m, 2H), 7.03 {d, J = 89 Hz, 1H}, 4.57 - 4,50 (m, TH),
4.00 (s, 3H),3.93(dt, /=139, 54 Hz, 1H),3.80(dt, /=105 060Hz 1H} 3.63{(dt,J=105,54
Hz, 1H), 3.33 (s, 3H). C NMR (151 MHz, Chloroform-d) 8 169.3, 163.5, 139.9, 138 8, 138.1,
137.0, 1359, 1345, 132.9, 131.0, 131.0, 1308, 1286, 1272, 1267, 1244, 1216, 1158 111.5,
101.7,70.1, 58.9, 56.6, 51.6. LC-MS: (ESD caled for CosHppNa04S [M + HI 460,13, found 460,30
{0428} 3 5-Difluoro-4-methoxy-N-{10-(Z-methoxyethyl)}-1 1-ox0-10,11-

dihydrodibenzolb,f]] 1.4]thiazepin-7-vlbenzamide. 'H NMR {600 MHz, Chioroform-d} § 8.25 (s,
TH), 7.90(d, J = 25Hz 1H), 7.62(dd, /=067, 2.5 Hz, 1H), 758 {dd, J = 8.8, 2.6 Hz, 1H), 748 (d,
J=87Hz 1H), 744 (d, J=81Hz 2H), 738 (dd, /=73, 1. 8 Hz, 1H), 7.26 - 7.19 (1n, 2H), 4.52
{ddd, /= 139,67, 53 Hz, 1H), 409 (s,3H), 394 (dt,./ = 139, 54 Hz, 1H), 3.84 - 3.78 {m, 1H),
3.64 (dt, ] = 10.5, 5.5 Hz, 1H), 3.34 (s, 3H). 7C NMR (151 MHz, Chloroform-d) 3 169.3, 163.2,
1SS.8, 1541, 1402, 138.8, 138.1, 137.1, 135.5, 1310, 1308, 128.6, 1268, 1243, 1215, 111.7(d, J
= 6.1 Hz), 111.6(d, J = 6.0 Hz), 70.1, 58.9, 51.7. LC-MS: (BSI) caled for CosHaFaNoO4S [M + HY
47112, found 471.30.

{0421} 4-formamido-N-{10-(2-methoxyethyl}-11-ox0-10,1 1-dihydrodibenzofb fi[ 1 4jthiazepin-7-
yhbenzamide, "H NMR (600 MHz, Chloroform-d) & 8.44 {(d,J=16Hz 1H),793(dd, ] =48 26
Hz, TH), 789 - 7.7%9 (m, 2H), 771 - 7.65 {m, 2H}, 761 (ddd, } =73, 5.0, 25 Hz, 1H), 751 {dd, J =
90,57Hz, 1H), 7.26(s, 3H), 7.19 - 714 (m, 1H}, 456 (ddd, I = 13.6, 6.6, 53 Hz, 1H), 3.94 (dtd, ]
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=13.9,5.5,3.5 Hz, 1H), 3.83 (tdd, J = 6.7, 5.1, 3.2 Hz, 1H), 3.66 (dtd, J = 10.4, 5.5, 3.0 Hz, 1H),

3.35 (s, 3H). LC-MS: (ESI) caled for CouHpnNa(OuS M + HI™ 448 .13, found 448 30

184221 N-(10-{2-(Cvyanomethoxyjethyi}-11-oxo-10,11-dihydrodibenzolb, ff 1, 4lthiazepin-7-yl furan-
3-carboxamide. 'H NMR (600 MHz, Chloroform-d) & 8.05 (d, J = 9.3 Hz, 1H), 8.02 (s, 1H), 7.72 (4,
=87 Hz, TH), 7.55 (s, 1H), 747 s, 1H), 7.43 (s, 1H), 7.37 - 730 (m, 1H), 721 - 7.14 {m, 1H},
682(d, /=83 Hz IH}) 678(d,./J=706Hz IH) 670, 1H), 5.02 (s, 2H), 3.72 (¢, /=53 Hz,
2H), 3.32 ¢, J = 5.3 Hz, 2H). 7C NMR (151 MHz, Chloroform-d) 8 167.8, 164.5, 145.1, 144.0,
142.6, 1338, 132.0, 1306, 1262, 1259, 124 8, 1241, 1145, 1135, 111 3, 108.2, 60.9, 48.9, 45 8.
LC-MS: (ES) caled for CpoHipN3O48Na {M + Naj " 442 .08, found 442 10,

{0423} N-(10-(2-Hydroxyethyl}-11-ox0-10,1 1-dihydrodibenzofb, {1, 4}thiazepin-7-y1}furan-3-
carhoxamide. H NMR. {400 MHz, Chloroform-d3 0 8.50(d, J =26 Hz, 1H), 819(dd, / =89,2.6
Hz, 1H)}, 776 - 7.69 (m, 1H), 7.62 (d, J = 89 Hz, 1H), 7.54 ~ 7.46 (m, 1H), 743 - 7.32 {m, ZH),
465 —4.55(m, 1H), 4.16 - 3.74 (m, 3H). LC-MS: (ESY) caled for CpoH N2 048 [M + Na] 381.08,
found 381.10.

104241 N-(10-(1-Methoxypropan-2-yl1}-11-oxo-10,1 I-dihydrodibenzolb, f]{ 1,4 thiazepin-7-yhfuran-
3-carboxamide. "H NMR {400 MHz, Chloroform-d) 8 8.02 (dt, J = 2.6, 1.2 Hz, 1H), 787 (dd, | =
111,24 Hz 1H), 7.68(ddd, 1 =7.3,33, 1.8 Hz, 1H), 7.62 - 7.52 (m, 2H), 749 {(q, J = 1.3, 0.8 Hz,
1H), 7.45 - 738 (m, 2H), 7.36 - 727 {m, 2H), 6.72 - 6.66 (m, 1H), 476 (dd, I = 135, 4 5 He,
05H), 440(dd, J=13.6,65Hz 05H),3.90(h, J=62Hz 05H), 3.70 (ddd, 1 =238, 12.6, 5.7 Hz,
TH)Y, 349 (dd, J= 135, T4 He, 0.5H), 338 (s, 1.5H), 323 (5, L5H), 1.22(d, =062 Hz, 1.5H), 118
(d, § =62 Hz, 1.5H). LC-MS: (ESD caled for CpHy NyO,S [M + H 409,12, found 40920

[0425] N-{10-Allyl-11-0x0-10,1 I-dihydrodibenzolb,f1 1,4 thiazepin-7-yl furan-3~carboxamide. 'H
NMR (000 MHz, Chioroform-d) 0 8.08 - 8.03 (m, 2H), 781 (d, J = 2.5 Hz, 1H}, 7.65(dd, ./ = 7.6,
V. 7Hz, 1H), 7.59(dd, J =88 25Hz 1H), 745(t, J= 18 Hz, 1H), 740 - 731 (yu, 2H), 7.29 -
721 {m, 2H}, 6.75 (s, 1H), 6.05 - 595 (m, 1H), 5.30{dd, J = 17.2, 1.5 Hz, 1H), 520(dd, J = 10.3,
1.4 Hz, 1H), 4.80 (dd, J = 15.6, 5.4 Hz, 1H), 4.56 {(dd, J = 15.6, 5.8 Hz, 1H). "C NMR (151 MHz,
Chioroform-d} § 168.9, 160.9, 145.5, 1441, 1394, 1387, 138.0, 136.5, 1358, 133.2, 1313, 131.0,
1309, 1287, 125.6, 124.2, 1227 1213, 117.5, 108 4, 54 0. LC-MS: (ESI) caled for CoHiyN2O58
M+ H] 377.10, found 377.10.

10426} (£)-N-(10-(5-Hydroxypent-2-en-1-vi}-11-ox0-10, 1 1-dihydrodibenzo{b £]{ 1 4 Jthiazepin-7-
yhfuran-3-carboxamide. 'H NMR (400 MHz, Chloroform-d) 8 9.73 (t, J = 1.7 Hz, 1H), 8.06 — 8.01
{m, 1H}, 784 (d, =26 Hz, 1H), 769(dd, } =75, 1.8 Hz, 1H), 7.66 - 7.57 {m, 1H}, 7.53 - 7.47 (m,
2HY, 746738 (m, 2H), 736728 (o, 1H). 6.69(dd, J = 2.0, 0.9 He, 1H). 583 - 5.65 (m, 1H),
558 -547(m, 1H), 485(d, J=52Hz 1H), 448 (dd, J=15.1, 6.0 Hz, 1H), 2.42 - 2.34 {m, 4H).
LC-MS: (ESI) caled for CpaHy NG4S [M+ HY 42111, found 421.30.
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{0427} (E)-6-(7-(Furan-3-carboxamideo)-11-oxodibenzofb, f}[1,4}thiazepin-10(1 1H)-yi thex-4-enoic
acid. "H NMR (400 MFHz, Methanol-d4) 5 8.23 (dd, J = 1.6, 0.9 Hz, 1H), 8.04 (d, F = 2.5 Hz, 1H),
773 - 7.60{m, 3H), 7.58 - 745 (m, 2H}, 745 - 734 (m, 2H), 694 (dd, } = 2.0, 0.9 Hz, 1H}, 583 ~
565 (m, 1H), 558 -547 (m, 1H), 485(d, =52 Hz, 1H) 448 (dd, J =151, 6.0 Hz, 1H), 242 -
234 (m, 4H). LC-MS: (EST caled for CogFpNaOsS [M -+ HT™ 44911, found 449 30.

18428} 4-Methoxy-N-{11-0x0-10-2-(prop-2-yn-i-yloxy)ethyi)-10,11-
dihydrodibenzolb,f1[1,4Joxazepin-T-ybenzamide. "H NMR (600 MHz, Chloroform-d) § 7.91 (s,
1H), 790 -784 (m, 2H), 778 (dd, /=79, 1L.7Hz 1H), 774 (s, 1H), 721 (ddd, /=87, 71, 18
He, IH, 711{d, /=13 Hz, 2H), 702696 (m, 2H), 6 88 (1d, /=80, 7.5, 1 1 Hz, 1H), 648 (d, J
=85 Hz 1H),403(d, J=24Hz 2ZH), 461 -4.56(m, 2H}, 395 -390 (m, 2H), 3.88 (s, 3H), 2.47
(t.J = 2.4 Hz, 1H). PC NMR (151 MHz, Chloroform-d) 8 172.0, 1653, 162.7, 153.3, 146.4, 1372,
133.6,133.4, 131.9, 129.0, 127 8, 126.7, 120.5, 1200, 119.7, 114.1, 113.8, 107.1,77.9, 758, 65.5,
56.3, 554, 54.5. LC-MS: (ESD) caled for CogHyNyOs [M + H]' 443,16, found 443.20.

{84291 N-(5-(2-Methoxyethyl)-0-0x0-0, 1 1 -dihydro-5H-dibenzolb, elazepin-2-ylfuran-3-
carboxamide. 'H NMR (600 MHz, Chloroform-d) § 8.03 (s, 1H), 7.76 (dd, J = 7.7, 1.5 Hz, 1H), 7.65
(d, /=2 1Hz, 1H), 759 (s, TH), 748 (1, /= 18 Hz, 1H}, 735 - 728 {m, 3H), 7.23 (, ./ = 6.9 Hz,
IH), 7.13(d, J=70Hz 1H), 671 (5, 1H}, 472 (ddd, 7 =141, 70,48 Hz, 1H},423¢d, /=131
Hz, 1H), 394 -3.87 (m, 1H}, 3.68{gt, J = 103, 53 Hz, 2H),349(d, /= 13.2 Hz, 1H}, 331 (s,
3H). O NMR (151 MHz, Chloroform-d} § 168.9, 160.6, 145.2, 144.1, 142.5, 139.7, 136.4, 135.4,
1329, 131.5, 1306, 1269, 126.0, 124.6, 122.8, 1188, 1187, 108.2, 69.9, 58.6, 49.7 387 LLC-MS:
(ESI) caled for CppHy NGy [M + HYT 377,15, found 377.20.

104301 N-(11-Ox0-10-2-(prop-2-yn- L-yloxy)ethyh)-10,1 L-dihydrodibenzolb, f ] 1,4 jthiazepin-7-
yhibenzo[djthiazole-5-carboxamide. "H NMR (400 MHz, Chloroform-d) § 9.08 (s, 1H), 8.58 (s, 1H),
851 (s, 1H), 798 (dd, J =175, 7T0Hz 3H), 765(d, /=7 7Hz, 2H), 748 (d, /= 87 Hz, 1H)}, 738
(d, ./ =87Hz 1H), 726({d,.J = 6.1 Hz, 2H), 462 -~ 451 (m, 1H), 416 (s, 2H}, 403 - 392 {m, ZH),
3.81(q,J=65,50Hz 1H), 2.42(d, J = 2.3 Hz, 1H). C NMR (151 MHz, Chioroform-d) & 169.2,
165.44, 1558, 153.0, 140.0, 1389, 1382, 1374, 1371, 136.0, 133.0, 131.1, 131.0, 130.8, 128.6,
126.7,124.6, 1242, 1225 1221, 1214, 79.5, 747, 67.6, 58 4, 51.6, 38.6. LC-MS: (ESH) caled for
CocHzoNa(58; [M + HI' 486,10, found 486.10.

18431] N-(10-(2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, t1 1,4 thiazepin-7-vl Jisoxazole-4-
carboxamide. "H NMR (400 MHz, Chioroform-d) 8 9.07 (s, 1H) 7.73 (d, J =10 Hz, 1H), 7.78 (d, ./
=2.0 Hz, 1H}, 7.58-7.60 (m, 2H), 748 (d, J =8.8 Hz, 1H), 7.33-7.35 (m, 1H}, 7.19-7.26 {m, ZH),
4.52-4.57 {m, 1H), 3.92-3.96 (m, 1F), 3.75-3.78 (m, 1), 3.60-3.65 (m, 1H), 3.34 (s, 3H). "C NMR
{151 MHz, Chloroform-~d) 5 169.6, 1594, 158.0, 148.0, 139.9, 138.8, 138.0, 137.1, 1354, 131 .1,
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130.9, 1287, 126.8, 124 3, 121.5, 1180, 70.1, 58.9, 51.8. LC-MS: (ES]) caled for CppHigN-O4S [M

+ H] 396.10, found 396.10.

184321 N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb,f1]1,4 {thiazepin-7-vl}thiazole-4-
carboxamide. 'H NMR (400 MHz, Chioroform-d) 8 9.25 (s, 1H) 8.80 (d, J =1.6 Hz, 1H), 8.28 (d, J
=2 0 Hz, 1H}, 8.00(d, /=24 Hz, 1H}, 7.67-7.70 {m, 2H), 7.50(d, J =8.8 Hz, 1H), 7.42-7 44 {(m,
tH), 7.27-7.31 {m, 2H), 4.54-4.57 (m, 1H), 3 92-3.96 {m, 1H), 3.81-3.84 (m, 1H}, 3.64-3.66 (m,
THD), 3.35 (s, 3H). V'C NMR (151 MHz, Chloroform-d) 8 1691, 158.7, 152.9, 150.7, 140.0, 138 8,
138.4, 1372, 1355, 131.2, 131.0, 130.7, 128.6, 1268, 1244, 1236, 1207, 702, 389, 51.6. LC-MS:
(ESI) cated for CaoH:N3(3:S, [M + HJ' 412,08, found 412.00.

{0433} N-(10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzo[b,f]{ 1,4 Jthiazepin-7-
yhbenzo{dlthiazole-S-carboxamide. 'H NMR (400 MHz, Chloroform-d) 6 9.11 (s, 1H), 8.58 (s, 1H),
826 (s, IH}, 8.06(d, /=84 Hz, 1H), 798(d, /=92 Hz, 2H), 7.63-7.67 (m, 2H)}, 751 (d,.J =48 Hz,
1H), 7.40-7.42 (m, 1H), 7.26-7.29 {m, 2H), 4.52-4.57 (m, 1H), 3.92-3 96 (yu, 1H), 3.80-3.85 (m,
1H), 3.64-3.67 {m, 1H), 3.35 (s, 3H). PC NMR (151 MHz, Chioroform-d) 8§ 169.1, 1653, 155.9,
153.0, 1402, 1388 138.3, 137.2, 1357, 133.0, 1311, 131.0, 1307, 1287, 1268, 1245, 124 1,
1226,121.9,121.3,70.2, 589, 51.6. LO-MS: (ESI) caled for CaglizeMN30sS: M + HY 462,10, found
462.10.

{0434} N-(10-(2-Methoxyethyl}-11-ox0-10,11-dihydrodibenzolb,f}{ 1,4 thiazepin-7-yl imidazof 1,2~
alpyridine-6-carboxamide. "H NMR (400 MHz, Chioroform-d): & 8.82 (s, 1H), 8.23 (s, 1H), 7.94 (s,
FHY,7.73 (s, 1H), 7.61-7.68 {m, 4H), 7.48-7.53 (m, 2H), 7.46-7.47 (d, J = 1.6 He, 1H), 7.23-7 40 (m,
2H), 4.50-4.57(m, 1H), 3.92-3.98(m, 1H), 3.80-3.85 (m, 1H), 3.35-3.68 (m, 1H), 3.25(s, 3H). V'C
NMR (151 MHz, Chloroform-d) 8 1692, 163 2, 1450, 140.3, 1387, 138.2, 137 1, 1357, 134.6,
1311, 131.0, 130.8, 1287, 128 4, 1268, 124 4, 1224, 121.6, 1207, 117.0, 113.9,70.2, 589, 51.7.
LC-MS: (ESD) caled for CoaHyNyGsS [M + H' 445 14, found 445.10.

{0435} N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, ] 1,4 thiazepin-7-vl inndazof1,2-
alpyridine-6-carboxamide. 'H NMR (400 MHz, Chloroform-d): § 9.62(s, 1H), §.34 (s, 1H), 8.18-
820 (d,./ =80 Hz, 1H), 811 (s, 1H), 7.73-7.74(d, J = 4 0 Hz, 1H), 7.65-7.72 {m, 3H}, 749-7.52 {4,
J=12.0Hz, 1H), 7.41-7.42 (m, 1H), 7.25-7.40 (m, 4H}, 4.53-4 57(m, 1H), 3.93-3.97 {m, 1H]}, 3.82-
3.84 {m, 1H), 3.64-3.67 {m, 1H), 3.35(s, 3H}. BCNMR (151 MHz, Chloroform-~d) & 169.1, 1643,
143.8, 140.1, 1389, 1383, 1371, 1364, 1350, 1313, 131.2, 131.0, 1307, 128.6, 126.7, 120.0,
1242, 1213, 1164, 113.7, 1118, 702, 58.9, 51.6. LC-MS: (ESI) caled for CpHz NgO:8 [M + HY
445.14, found 445 10

{3436} N-(10-(2-Methoxyethyl}-11-ox0-10, 1 -dihydrodibenzo[b 1, 4jthiazepin-7-yhpyrinmidive-2-
carboxamide. "H NMR (400 MHz, Chloroform-d) § 9.95 (s, 1H), 8.94 (d, / =4 8 Hz, 2H), 7.98 (d, J

=2 4 Hz, 1H), 7.85(dd, J =2.8, 2.4 Hz, 1H), 7.69 (dd, ./ =2.0, 1.4 Hz, 1H}, 7.50-7.55 (m, 2H), 7.44
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(dd, J =12, 1.6 Hz, 1H), 7.26-7.33 (m, 2H), 4.54-4.57 {m, 1H), 3.94-3.97 (m, 1H), 3.81-3.84 {m,

TH), 3.64-3.67 (m, 1H), 3.35 (5, 3H). "C NMR (151 MHz, Chioroform-d) & 169.0, 159.7, 157.7,
1572, 1404, 1388, 1384, 137.2, 135.1, 131.2, 131.0, 1307, 128.7, 127.0, 123.7, 122.9, 120.9,
702, 58.9, 51.6. LC-MS: (ES) caled for Cpy N, O58 [M + HY 407,12, found 407 10,
{84371 N-(10-(2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzolb f]{ 1,4 thiazepin-7-yhipyrimidine-4-
carboxamide. 'H NMR (400 MHz, Chloroform-d) § 9.87 (s, 1H), 9.30(d, J =0.8 Hz, 1H), 9.05 (d, J
=32 Hz, 1H), 820(dd, J =12, 1.2 Hz, 1H),805(d, J=28Hz 1H), 775, J =24 Hz tH), 773
(d, J=2.4Hz 1H), 770 (d, J=2.0Hz, 1H), 7.55 (d, /=88 Hz, 1H), 7.26-7.45 (m, 2H), 4.53-4.56
(m, 1), 3.94-3.98 (m, 1H), 3.82-3.85 {m, 1H), 3.65-3.69 (m, 1H), 3.35 (s, 3H). "C NMR (151
MHz, Chioroform-d} & 169.0, 1603, 159.8, 1577, 1557, 140.7, 1387, 1383, 1373, 134.7, 131.2,
131.0, 1308, 1287, 127.0, 123§, 1209, 118.6,70.2, 58 9, 51 7. LC-MS: (ES]) calcd for
CoiHioN4O38 [M + HY 407,12, found 40710
10438] N-(10-{2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzo[b, ] 1,4 {thiazepin-7-yDpyrazine-2-
carboxamide. 'H NMR (400 MHz, Chloroform-d) 8 9.67 (s, 1H), 9.50 (s, 1H), 8 82 (d, J =2.0 Hz,
1H), 8.59 (s, 1H), 8.05{(d, J =24 Hz, 1H), 767-7.75 {m, 2H), 7.54 (d, / =8 8 Hz, 1H), 744 (dd, J
=1.2, 1.2 Hz, 1H), 7.27-7.34 (m, 2H}, 4 52-4 .58 {(m, 1H), 3.93-3.99 (m, 1H}, 3.81-3.86 {m, 1H},
3.64-3.69 (m, 1H), 3.35 (5, 3H}. Hi VMR( 51 MHz, Chloroform-d} 0 169.1, 160.7, 1478, 144.7,
143.9,142.4, 140.4, 138.8, 1383, 1373, 135.0, 131.2, 131.0, 130.8, 1287, 126.9, 1237, 120.8,
702,589 517 LC-MS: (ESD caled for CoHisN,O:S [M + H]™ 40712, found 40710
{0439} 3-Fluoro~4-tormamido-N-{10-{2-methoxyethyl}-11-ox0-10,11-
dihydrodibenzofb,f1] 1,4 ]thiazepin-7-yl)benzamide. "H NMR (400 MHz, Chloroform-d) § 8.47-8.52
{m, 2H), 813 (s, 1M}, 792 (d,./ =2 8 Hz, 1H), 7.58-7.75 {m, 5H), 749 (d, / =8.8 Hz, 1H), 7.40 (dd,
J=12,14Hz 1H), 7.26-7 31 (m, 2H), 4.53-4.56 (m, 1H}, 3.92-3.95 {m, 1H), 3.80-3 88 (m, 1H},
3.64-3.66 (m, 1H), 3.35 (5, 3H). °C NMR (151 MHz, Chloroform-d) 8 169.1, 1589, 152.6, 151.0,
140.1, 138.8, 1382, 137.0, 1311 {d, J = 152 Hz), 1308, 1287, 1268, 1242, 1230, 1214, 1148
{d,J=210Hz), 702, 58.9, 51.6. LC-MS: (ESI) caled for CpHy FNOu8 [M + H] 466,13, found
466.10.
{0448} 3-Fluoro-N-(10-(2-methoxyethyl}-11-oxo-10,1 1-dihydrodibenzolb, fif | 4}thiazepin-7-yi}-4-
(trifluoromethoxybenzamide. "H NMR (400 Mz, Chloroform-d): 87.91 {d, J=2.0 Hz, 1H), 7.87
(br, 1H}, 7.72-7.75 {m, 1H), 7.62-7 68 {(m, 2H}, 7.57-7 60 (m, 1H), 7.51-7 54 {m, 1H)}, 7.41-7 44 (m,
2H), 7.26-7.32 (m, 2H), 4.49-4.56 (m, 1H), 3.92-3.98 (m, 1H}, 3 80-3 86 (yu, 1H), 3.62-3.68 {m,
1H), 3.35 (5, 3H). C NMR (151 MHz, Chloroform-d) § 169.1, 163.3, 155.2, 153.5, 140.6, 138.7,
1382, 137.2, 1352, 1347, 1311, 131.0, 130.8, 1287, 1269, 1243, 1237, 123.2, 1214, 116 9,
116.7,70.2, 589, 51.7. LC-MS- (ESH caled for CaaHisFaNa04S [M-HT 507.10, found 505.20.
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{0441} N-(4-Fluoro-10-(2-methoxyethyl}-11-oxo-10,1 1 -dihydrodibenzofb, fif | 4}thiazepin-7-

yhfuran-3-carboxamide. 'H NMR (400 MHz, MeOD): 8 8.21 (s, 1H), 8.03 (d, J =2.4 Hz, 1H), 7.75
(dd, J =2.4, 2.4 Hz, 1H), 7.59-7.61 (m, 2H), 7.35-7.43 (m, 2H}, 7.20-724 (m, 1H), 691 (d,/ =12
Hez, 1H), 4.54-4.60 {m, 1H}, 3.92-3.97 (m, 1H}, 3.69-3.72 (tu, 1H), 3.63-3.67 (m, 1H}, 3.33 (s, 3H).
PO NMR (151 MHz, Chioroform-d} § 160.7, 158.5, 145.4, 144.3, 140.5, 140.3, 136.0, 135.6, 129.9
{d, /=8 1Hz), 1270, 1265, 1244, 1226 1217 1175, 1174, 108.2, 70.1, 58.9, 51.6. LC-MS:
(ESY) caled for CoHigFN2OuS M+ H] 413 10, found 413,10,

10442} N-(10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzolb,{]] 1,4 thiazepin-7-yl isoxazole-5-
carboxamide. "H NMR (400 MHz, Chioroform-d): 8 8.39 (s, TH), B.28 (m, 1H), 7.95 (s, 1H), 7.68(d,
I=76Hz 1H) 762(d, J=88& Hz, 1H), 7.54 (d, J=8.8 Hz, 1H), 743 (d, }I=7.2 Hz, 1H), 7.28-733 {(m,
2HD, 7.04 (s, 1H), 4.48-4 55 (m, 1H}, 3.93-3.99 (m, 1H), 3.81-3.86 (m, 1H), 3.63-3.68 {m, 1H}, 335
(s, 3H). "C NMR (151 MHz, Chloroform-d} § 169.0, 162.3, 153.3, 151.4, 141.1, 138.6, 1383,
137.3,134.2, 1312, 131.0, 1308, 1287, 127.0, 1241, 121.2 107.5,702, 589, 51 8 LC-MS: (ESI)
caled for CooHisNa(S [M-HT 394.08, found 394.20.

104431 N-(10-(2-Methoxyethyl}-11-oxo-10, 1 -dihydrodibenzolb ][ 1 4jthiazepin-7-yhpyrinudine-5-
carboxamide. "H NMR (400 MHz, Chloroform-d) § 9.36 (s, 1H), 9.19 (s, 2H), 8.39 (s, 1H),7.90-7.91
(d, J=4.0Hz, tH), 7.60.7.62 (m, 2H), 7.52-7.54 (d, /= 8.0 Hz, 1H), 7.38-7 41 (m, 1H), 7.25-727
{m, 2H}, 4.47-4.54 (m, 1H), 3.93-3.99 (m, 1H}), 3.78-3.84 {m, 1H), 3.62-3.67 (m, 1H}, 3.34 {s, 3H).
YO NMR (151 MHz, Chioroform-d} § 169.5, 162.1, 160.7, 155.9, 140.3, 138.8, 138.0, 137.1, 135.3,
1311, 130.9(d, /=S4 Hz), 1287, 1281, 1268, 1245, 121.7, 70.1, 58.9, S1.8. LC-MS: (ES]) caled
for Co HioMNsO5S [M + HY 40712, found 407.10.

{8444} 3-Chloro-4-formamido-N-{10-(Z-methoxyethyl}-1i-ox0-10,11-
dihvdrodibenzolb fI{ 1.4lthiazepin-7-yDbenzamide. "H NMR (400 MHz, Chioroform-d): 8 8.58 (s,
tH}, 7.88-7.96 (m, 4H), 7.61-7.76 (m, 3H),742-743(d, /= 4.0Hz, 1H), 740-741{d,J=40Hz,
TH), 7.25-7 30 {m, 2H}, 4.50-4.57 (m, 1H), 3.85-3.97 (m, 1H), 3.79-3 .84 {m, 1H), 3.62-3.67 (m,
1H), 3.34 (s, 3H). PC NMR (151 MHz, Chioroform-~d) & 169.2, 163.7, 159.0, 140.2, 138.8, 138.2,
1371, 1367, 1357, 1311, 131.0, 1308 (d, /= 11 3 Hz), 128 8, 1287, 1268, 1262, 1242 1229,
1214, 121.2,702, 589, 51 6. LC-MS: (ESI) caled for CpaHp CINGO,S [M + HY 482,10, found
482.10.

104451 4-(Diflucromethoxy)-3-fluoro-N-{10-(2-methoxyethyl }-1 1-oxo-10,11-
dihydrodibenzoib f1{ 1. 4lthiazepin-7-yDbenzamide. "H NMR (400 MHz, Chloroform-d): 87.91-7.92
{(d, f = 4.0Hz, 2H), 7.60-7.72 (m, 4H}), 7.50-7.52 (d, J = 8.0 Hz, 1H),7.26-7 42 {m, 3H), 6.45-0 81
{ro, 1H), 4.50-4.57 {m, 1H}, 3.85-3.97 {m, 1H), 3.79-3.84 (m, 1H), 3.62-3.67 {m, 1H}, 334 (5, 3H}.
BCNMR (151 MHz, Chloroform-d) 8 1692, 163.6, 154.6, 152.9, 1403, 138.8, 138.2, 137.1, 135.5,
133.0(d,/=59Hz), 131.0(d,/ =4 1Hz), 1308, 1287, 1268, 1243, 1234(d, J =37 Hz), 12206,

3

A



WO 2024/253980 PCT/US2024/032171
121.5,117.0, 1166, 116.5, 115.2, 113.4, 70.1, 58.9, 51.7, 29.7. LC-MS: (ESD calcd for

CoaF PN, 048 [M -+ H] 48911, found 489.10.

{8446} 3-Fluoro-N-(10-(2Z-methoxyethyi}-11-ox0-10,1 I -dihydrodibenzolb, fi 1 4 jthiazepin-7-y1)}-4~
(methylsulfonyl}benzamide. "THNMR (400 MHz, Chloroform-d).89.04 (s, 1H), 7.99 (d, ./ =2.4 Hz,
1H}L,7.87(d, J =68 Hz, 1H), 7.71-7.74 (m, 2H), 7.65 {(dd, / =2.0,2 4 Hz, 1H)}, 7.57-7.59 (m, 1H),
750 (d, S =4.8Hz, t1H), 737-739%m, 1K), 7.22-7.25 (m, 2H), 4.53-4.55 (m, 1H), 3 91-3.96 (u, 1H),
3.76-3.80 (m, 1H), 3.62-3.66 (m, 1H), 3.35 (s, 3H), 325 (s, 3H). C NMR (151 MHz, Chioroform-d)
81694, 163 1, 160.1, 158.4, 1425 1403, 1388, 1381, 1371, 1355, 1311, 131.0, 1309, 130.4,
130.5, 130.1, 1287, 126.8, 124 4, 1233, 1216, 1168, 116.7,70.1, S8.9, 1.7, 43 9. LC-MS: (ESDH
caled for CosHpFIN,GsS, [M + H] 501.10, found 501 .10,

{04471 3-Fluoro-N-(10-(2-methoxyethyl}~11-ox0-10,1 T ~dihydrodibenzolb fif 1 4 jthiazepin-7-yi)-4-
{methylsulfinyl)benzamide. "H NMR (400 MHz, Chioroform-d): 88.91 (s, 1H), 8.00 (d, }=2.4 Hz,
1H), 7.75-7.82 (m, 2H), 7.62-7.69 {m, 3H), 7.49-7.51 (m, 1H), 7.38-741 (yn, 1H), 7.27-7.30 {m,
1H}, 7.22-7.25 {(m, 1H), 4.50-4.57 (m, 1H}, 3.91-3.97 (m, 1H)}, 3.78-3.84 {m, 1H), 3.62-3.67 {im,
H), 3.34 (s, ‘:sH)? 2.87 (s, 3H). PC NMR (151 MHz, Chloroform-d) § 1692, 163.8, 138.2, 156.5,
140.2, 139.9(d,./ = 6.5 Hz), 1388, 1382, 137.0, 136.1, 136.0, 1358, 131.1(d, /= 7.5 Hz), 1308,
1287, 1268, 1259, 124.3, 1237, 1215, 1157, 1155, 70.1, 589, 51.7, 41 9. LC-MS: (ESI) calcd
for CoqHa NS, IM + HY 485.10, found 485.10.

{0448} N-(2-Fluorg-10-(2-methoxyethyl}-11-ox0-10,1 1-dihydrodibenzo{b fi[ 1 4Jthiazepin-7-
yDifuran-3-carboxamide. "H NMR (400 MHz, Chloroform-d): § 8.04 (5, 1H), 7.98 (s, 1H), 7.88 (d,
J=24Hz, 1H), 7.55-7.58 (m, 1H}, 7.43-7 .46 (m, 2H), 7.31-735 (m, 2H), 6.90-6.95 (m, 1H}, 6.73 (s,
1H), 4.47-4.54 (m, 1H), 3.88-3.95 (m, 1H), 3.74-3.80 (m, 1H), 3.58-3.64 (m, 1H), 3.32 (s, 3H). 'C
NMR (151 MHz, Chloroform~-d} 8 168.0, 163 4, 161.8, 160.8, 1454, 1442, 140.1, 139.6, 137.0,
1358,1343(d,/=34Hz), 1329(d, /=78 Hz), 1269, 1240, 1226, 121.4, 1182, 1084, 70.0,
58.9, S1.5. LC-MS: (ESI) caled for CoiHF N2 (LS [M + H] 413,10, found 41310

184491 N-(3-Fluoro-10-{2-methoxyethyi)-11-oxo-10,1 I -dihydrodibenzofb fi[ 1,4 Jthiazepin-7-
yhifuran-3-carboxamide. "H NMR (400 MHz, Chloroform-dy. § 8.04 (s, 1H), 7.87 (s, 1H), 7.86 (s,
1H}, 7.59-7.74 (my, 2H), 7.49-7.48 (m, 2H}, 7.11 {dd, ./ =2.4, 2.4 Hz, 1H}, 6.96-7.00 {m, H}, 6.72 (d,
J =038 Hz, 1H)4.53-4.56 (m, 1H), 3.98-4.04 {m, 1H), 3.77-3.80 (m, 1H), 3.62-3.66 (m, 1H), 3.33 (s,
3H). PC NMR (151 MHz, Chloroform-d) § 168.3, 163.8, 162.1, 160.8, 145.4 {(d, J = 6.6 Hz), 144.2
(d, /=44 Hz), 1409(d, J =83 Hz), 1308, 136.2, 1358, 1344, 1268, 124.1, 1226, 118.0, 1179,
1161, 1159, 1083, 108.3, 70.1, 58.9, 51.6. LC-MS: (ESI) caled for CoiHigFNO,S [M + HY
413.10, found 413.10.

164507 (F)-10-(Hex-2-en-1-y1)}-7-(pyridin-2-ylamino)dibenzo[b,f][ 1, 4]thiazepin-1 1{10H -one. 'H
NMR (400 MHz, Chloroform-d): 6 8.21 (s, 1H), 771 (d, J=72 Hz, 1H), 761 (s, 1H), 7.53 (1, J=72
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Hz, 1H), 7.41 (d, 1=7.2 Hz, 1H), 7.26-7.33 (m, 3H), 6.73-6.80 (m, 3H}, 5.60-5.72 (m, 2H), 4.78 {d,

3=13.6 Hz, 1H), 4.44 (d, J=13 6 Hz, 1H), 1.98-2.02 (m, 2H), 1.31-1 40 (m, 2F), 0.84 (¢, }=7.2 Hz,
3H). PC NMR (151 Mz, Chloroform-d) § 168.7, 154.9, 147.9, 138.9, 138.5, 1384, 138.0, 137.7,
137.0, 131.0, 1306, 128.6, 1262, 1229 (d, J = 16 8 Hz), 1202, 115.7(d, J = 12.4 Hz), 109.4 (d, J
=114 Hz), 53.3, 343,223, 13.6. LC-MS: (ESD caled for CoqHzN208 [M + HY 402,17, found

184511 4-Methoxy-N-(10-{2-methoxyethyl}-11-0x0-10,1 1 -dihydrodibenzofb £} 1,4 thiazepin-7-yl)-
2-methylbenzamide. "H NMR (400 MHz, Chioroform-d) 8 7.90 (d, J =2.4 Hz, 1H), 7.66 (dd, J =2.0,
1.2 Hz, 1H), 7.53-7.56 (m, 2H), 746 (d, J =8.8 Hz, 1H), 7.40-7.43 (m, 2H), 7.27-7.32 {m, 2H), 6.73-
0.77 {(m, 2H), 4.52-4.58 (m, 1H}, 3.87-3.94 (m, 1H), 3.78-3 83 (m, 4H), 3.61-3.66 {(m, 1H), 3.34 (5,
3FD), 2.48 (s, 3H). PC NMR (151 MHz, Chloroform-d) 8 169.07, 167.66, 161.17, 139.82, 139.46,
138.87, 13831, 13714, 136.07, 131.06, 130.09, 128.62, 12852, 128.03, 126.73, 123.64, 120.83,
11691 (d, ./ =137 Hz), 11104 (d, /=135 Hz), 70.15, 5889, 5531, 20.41. LC-MS: (ESD caled for
CasHzsNL048 [M + HY 44916, found 449 .20,

184582} 2-Fluoro-4-methoxy-N-{10-(Z-mmethoxyethyl -1 1-ox0-10,11-
dihydrodibenzolb,fi[1,4}thiazepin-7-y}benzamide. 'H NMR (400 MHz, Chloroform-d) § 8.37 (d,.J
=168 Hz, 1H), 8.10(t, /=92, Hz, 1H}), 794 (d, f =24 Hz, 1H}, 767 (dd, ./ =2.0, 1.6 Hz, 1H}, 7.61
{dd, /=24, 24 Hz, TH), 748 (d, J =88 Hz, 1H), 743 {dd, J =12, 1.6 Hz, 1H), 7.25-7.33 {m, 2H),
0.84 (dd, J =24, 24 Hz, 1H}, 0.67 {dd, J =0.64, 0.2 Hz, 1H), 4.53-4.59 (m, 1H)}, 3.90-3.96 {m, 1H),
3.80-3.87 (m, 4H), 3.61-3.67 (m, 1H), 3.34 (s, 3H). "C NMR (151 MHz, Chloroform-d} § 16905,
164.14, 162.30, 161.22, 160.67, 140.03, 138.85, 13836, 137.06, 135.72, 133,49, 131.04, 130.69,
128.63, 126,72, 12428, 121 54, 113.00 {(d, J = 11 4 Hz), 11115 (d, J = 11.5 He), 101,69, 70.15,
5886, 55.89, 51.26. LC-MS: (£S1) caled for CoaHanFNo048 [M + H] 453,13, found 453.10.
{0453] 3-((10-(2-Methoxyethyl}-11-ox0-10,1 I -dihvdrodibenzofb, ti[ 1,4 jthiazepin-7-
yhicarbamoylbenzoic acid. "H NMR (400 MHz, DMSO-d6) & 10.58 (s, 1H), 8.52 (s, 1H), 8.13-8.17
(m, 3H), 7.79(dd, J =24, 2.4 Hz, 1H}, 7.64-7.69 (m, 2H), 7.59-7.61 (m, 1H), 7.53 (dd, / =24, 4.0
Hz, 1H), 7.39-7.41 (m, 2H}, 4 51-4 .57 (m, 1H)}, 3.84-3 89 (m, 1H}, 3.56-3.61 {m, 1H}, 3.50-3.57 (m,
1H), 3.21 {5, 3H). “C NMR (151 MHz, DMSO-d6) 8 167.1, 166.2, 164.3, 137.9, 137.5, 136.3,
1351, 1342, 1318 1314, 130.6, 1305 - 1302 (m), 1283 (d, J =91 Hz), 1278, 126.1, 1231,
1209, 68.7, 57.5, 493, LC-MS: (ESI) caled for CouHynN,OsS [M + HY 449,12, found 449.10.
{8454} N-(10-(2-Methoxyethyl)-1 l-ox0-10,11-dihydrodibenzob, f}{ 1 4 jthiazepin-7-
yhisophthalamide. "H NMR (400 MHz, Methanol-d4) § 8.43 (s, 1H), 8.06-8.09 (m, 3H), 7.71-7.73
{m, H), 7.58-7.62 {m, 3H), 748 (dd, / =2.0, 4 0 Hz, 1H), 736 (d, J =4 .0, Hz, 2H), 4.56-4.61 (m,
1H), 3.94-3.98 (m, 1H), 3.71-3.75 (m, 1H), 3.63-3.66 (m, 1H), 3.31 (s, 3H). "C NMR (151 MHz,
Methanol-d4) 8 169.9, 1666, 1393, 139.0, 138.1, 1369, 1368, 1350, 1342, 1308, 130.8, 1306,
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1365, 1304, 128.6, 128.5, 126.6, 1265, 1242, 1217, 69.7, 577, 50.9. LC-MS: {(ESI) caled for
CoaHppN304S M + HY 448,14, found 448,10,
{8455] N1-(10-(2-Methoxyethyl}-11~-ox0-10,1 1-dihydrodibenzofb fif 1,4 lthiazepin-7-yi}-N4-
methylterephthalamide. 'H NMR (400 MHz, Chloroform-d) § 9.02 (s, 1H), 8.17 (s, 1H), 7.99 (4, J
=24, Hz, 1H), 792 (d,J =76, Hz, 1H), 778 (d, ./ =2.0, Hz, 1H), 7.62-7.66 {m, 2H}, 7.36-7.45 (m,
3H), 7.23-7.26 (m, 2H), 6.80 (d, J =4.4, Hz, 1H), 4.50-4.55 (m, 1H), 3.87-3.93 (m, 1H), 3.76-3.81
(m, TH), 3.62-3.66 (m, 111}, 3.33 (s, 3H), 2.92 (d, / =4 .8, Hz, 3H). "C NMR (151 MHz,
Chloroform-d) § 1693, 167.9, 165.4, 139.9, 138.9, 138 1, 137.0, 136.0, 134.5, 131.1 (d, J = 5.1 Hz),
1308, 130.7, 1301, 1292, 1287, 1267, 1254, 1242, 1214, 70.1, 589, 51,6, 27.0. LC-MS: (ESDH
caled for CpsHpaN3 048 [M + HY 46215, found 462.20
{8456] 4-((10-(2-Methoxyethyl}-11-ox0-10,1 -dihvdrodibenzofb [ 1 4 jthiazepin-7-
yl)carbamoylibenzoic acid. 'H NMR (400 MHz, DMSO-d6) 810.55 (s, 1H), 8.17 (d, J 2.4, Hz,
1), 8.06 (d, / =7.6, Hz, 2H), 8.01 (d, J =8.8, Hz, 2H), 7.77 (dd, J =2.4, 2.4 Hz, 2H), 7.65 (d, J
~8.8, Hz, 2H), 7.39-7.61 (m, 11}, 7.52-7.54 (m, 1H), 7.39-7.41 (m, 2H}, 4.52-4.54 (m, 1H), 3 84-
3.87 (m, 1H), 3.50-3.54 (m, 1H), 3.56-3.60 (m, 1H), 3.21 (s, 3H). °C NMR (151 MHz, DMS0-d6)
167.1, 1663, 164 5, 137.9, 137.5, 1372, 136.3, 1351, 1303, 1287, 1283, 127.2, 1261, 123.0,
120.9,68.7, 57.5, 493 LC-MS: (EST} caled for CayHaoN,0Os8 [M + H] 449.12, found 449.10.
{0457} N-(10-(2-Methoxyethyl}-1 l-ox0-10,11-dihydrodibenzo[b,f]{ 1 4 Jthiazepin-7-
yl)terephthalamide. 'H NMR (400 MHz, DMSO-d6) §10.51 (s, 1H), 8.16 (d, J =16.4, Hz, ZH), 8.00
(s, 4H), 7.79(d, ./ —8.8, Hz, TFH). 7.51-7.66 {m, 411}, 7.41 (4, 7 =3.6, Hz, 2F), 4.53-4.56 (m, 11),
3.83-3 88 (m, 1H), 3..50-3.60 (m, 2H), 3.21 (s, 3H). “C NMR (151 MHz, DMS0O-d6) 5 167.1,
166.5, 164.4 137.8, 137.5, 1364, 1363, 136.1, 135.1, 130.3(d, J = 6.6 Hz), 1283, 127.0, 126.9,
126.1, 123.0, 120.9, 68.7, 57.5, 493, LC-MS: {ESI) caled for CaqHnNa0s8 [M + H] 448,14, found
448 .20,
{04581 N1-(10-(2-Methoxyethyl}-11-ox0-10, 1 1-dihydrodibenzofb fif 1,4 lthiazepin-7-yi}-N4-
methylterephthalamide. "H NMR (400 MHz, DMSO-d6) 810.5 (s, 1H), 8.61(d, /=48 Hz 1H),
§17(d, 7 =2.4, Hz, 1H), 7.97 (dd, J =84, 8.4 Hz, 4H), 7.97 (dd, J =2.0, 2.0 Hz, 13, 7.59-7.66 {m,
ZHYN7.52-7.54 (m, 1H), 740 {t, J =4 4, Hz, 2H)} 4.52-4 56 (m, 1H)}, 3.84-3 87 (m, 1H}, 3..50-3.60

(ro, 2F), 3.21 (s, 3H), 2.82 {t, J =4.4, Hz, 3H). "'C NMR (151 MHz, DMSO-d6) § 167.1, 165 2,
164.4, 137.9, 137.5, 136.6, 136.3, 136.0, 135.1, 1304, 1283, 1271, 1265, 126.1, 120.9, 68.7, 57.5,
493,257 LC-MS: (ESD) caled for CosHzqNaQu8 [M + HY 46215, found 462 .20,

{0459} N1-(10-(2-Methoxyethyl)}-11-0ox0-10,11-dihydrodibenzofb ][ 1, 4]thiazepin-7-yi}-N4 N4-
dimethylterephthalamide. "H NMR (400 MHz, Chloroform-d} 8 9.04 (s, 1H), .08 (d, ./ =2.4, Hz,
tH), 7.77-7.82 (m, 3H3, 7.68 (dd, J =1.6, 1.6 Hz, 4H}3, 749 (d, /=88, Hz, 1H), 742(dd, /=1.2,16

Hz, 1), 7.25-731 {m, 4H), 4.54-4.59 (m, 1H), 3.90-3.95 (m, 1H), 3.79-3.85 (m, 1H), 3.64-3.68 {m,

3

(¥



WO 2024/253980 PCT/US2024/032171
1H), 3.35 (s, 3H), 3.16 (s, 3H), 2.94 (s, 3H). C NMR (151 MHz, Chloroform-d) § 171.0, 169.1,

165.6, 1397, 139.0, 138.6, 1384, 1368, 1365, 1359, 1312, 131.0, 130.7, 1286, 1277, 126 8,
12651243, 1214, 701, 589, 51.5, 39.5, 35.6. LC-MS: (FST) caled for CaghlasMNa{nS [M + HY
476.17, found 476.20.

{0468} 3-(1-Cyanoethy)-N-(10-(2-methoxyethvi}-11-ox0-10, 1 I ~dihydrodibenzo{b f1{ 1 41thiazepin-
7-yhbenzamide. 'H NMR {400 MHz, Chloroform-d): 6 8.00 (s, 1H), 7.93 {s, 1H},7.84 (s, 1H),7 76-
778 (d, S = 8.0 Hz, 1H), 7.61-7.67 (m, 2H), 750-7.51 (d, J = 4.0 Hz, 1H), 7.42-7 48 {m, 2H}, 7.39-
740(d,J=40Hz 1H), 7.26-731 {(m, 2H), 4.52-4.56 (1, 1H), 3.91-3.98 {m, 2H), 3.71-3.83 (m,
1H), 3.62-3.68 {m, 1H), 3.34 (s, 3H), 1.67-1 68(d, J = 4.0 Hz, 3H). PC NMR (151 MHz,
Chloroform-d} ¢ 169.1, 1651, 140.2, 138.8, 138.2, 138.0, 137.1, 1356, 1355, 131.1, 131.0, 1308,
1303, 1297, 1287, 126.8, 126.6, 1258, 1242, 1214, 121.1, 70,13, 589, 51.6,31.2, 21.3. LC-MS:
(ESI) caled for CpsHoaN30:8 [M + H]™ 458.16, found 458 20.

10461} 3~+(Cyanomethylj-N-(10-(2-methoxyethyl)-11-oxo-10,1 i-dihydrodibenzofb £l 1 4lthiazepin-
7-ylbenzamide 'H NMR (400 MHz, Chioroform-d): § 7.92 (s, 2H), 7.77-7.92 (m, 2H), 7.61-7.67
{m, 2H),7.49-7.53 (m, 3H), 7.40-7.43 (m, 1H), 7.26-7.30 {m, 2H}, 4 51-4 57 {m, 1H), 3.91-3.97 (m,
TH), 3.81-3.85 (m, 1H), 3.79 (s, 2H), 3.62-3.67 {m, 1H), 3.32 (s, 3H). PC NMR (151 MHz,
Chloroform-d} ¢ 169.1, 165.0, 140.2, 1388, 138.2, 1371, 135.6, 135.5, 131.5, 131.1, 131.0, 1309,
130.8, 1297, 128.7, 1269, 1208, 1267, 124.2, 121 .4, 117.3,70.1, 589, 51.6, 23.5. LC-MS: (EShH
caled for CpsHpN3OsS [M + HY 444 14, found 44410

104621 tert-butyli-4-(Aminomethyl }-N-(10-(2-methoxyethyl}-11-ox0-10,1 1-

dihydrodibenzofb,f]] 1 4]thiazepin-7-yl}benzamide hydrochloride. 'H NMR (400 MHz, d4-MeOD)
88.50 (br, 1H), 8.08 (d, J=2 4 Hz, 1H), 8 01 (d, J=8.0 Hz, 2H), 7.71-7.74 {m, 1H)}, 7.59-7.63 (1, 4H),
7.48-7.51 (m, 1H), 7.34-7.41 {m, 2H)}, 4.55-4.62 (m, 1H), 420 (s, 2H), 3.93-4.00 (m, 1H}, 3.71-3.76
(ra, 1H), 3.62-3.68 (m, 1H), 3.32 (s, 3H). "C NMR (151 MHz, Methanol-d4} 8 169.9, 166.5, 139.4,
138.9, 1381, 1373, 136.8(d, /=28 Hz), 1351, 130.&, 130.8, 1304, 1287, 128 5, 128.1, 1265,
1243, 121.8,69.7, 57.6, 50.9, 42.5. LC-MS: {(ESI) caled for CHyu NS [M + HY' 434.16, found
434.20.

{0463} (F)-4-((10-(2-Methoxyethyl)-11-0x0-10,1 I -dihydrodibenzolb £1[ 1,4 lthiazepin-7-ylJamino)-
4-oxobut-2-enoic acid. "H NMR {400 MHz, Methanol-d4) 6 8.03 (d, J =2.0, Hz, 1H), 7.56-7.62 {(m,
3H), 7.47 (s, 1H), 7.35-7.37 (m, 2H}, 710 {d, J =15.6, Hz, 1H}, 681 {d, / =15.6, Hz, 1H), 4.53-4.60
(m, 1H), 3.90-3.97 (m, 1H), 3.68-3.72 {m, 1H), 3.62-3.65 (m, 1H), 3.61 (s, 3H). "C NMR (151
MHz, Methanol-d4) 8 169.9, 162.9, 1394, 1388, 138.0, 137.0, 136.6, 136.0, 131.7, 130.9, 130.8,
130.4, 1286, 1266, 123.3, 120.9, 69.7, 57.6, 50.9. LC-MS: (ESI) caled for CplsN,0sS [M + HY

39910, found 399.10.
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{0464] 2-Cyano-N-{10-{2-methoxyethyl)-11-0x0-10, 1 1-dihydrodibenzolb ] 1 4 jthiazepin-7-

yhacetamide. "H NMR (400 MHz, Chloroform-d): & 8.19 (s, 1H), 7.75-7.77 {d, J =8.0 Hz, 1H),
7.63-764(d,J =40 Hz, 1H), 741-742 (d, J =4.0 Hz, 2H), 7.29-730(d, J =40 Hz, TH), 7.25-729
{m, 2H), 4 48-4.54 (m, 1H), 3.90-3.96 (m, 1H), 3.76-3.81 {m, 1H), 3.53-3 66 (u, TH), 3.33 (s, 3H).
PO NMR (151 MHz, Chioroform-d} § 169.5, 159.5, 140.3, 138.7, 138.0, 137.2, 134.9, 131.2, 131 .0,
131.0, 1288 1268 124.2, 121.4, 114.3,70.0, 589, 51.7, 26.8. LC-MS: (ESI) caled for
CioHieNa(05S M+ HY 468,11, found 368.10.

10465} 2-({(10-(2-Methoxyethyl}-11-0x0-10, 1 1-dihydrodibenzofb f}i | 4Jthiazepin-7-ylamino)-2-
oxvacetic acid. "H NMR (400 MHz, Chloroform-d) § 8.96 (s, 1H), 7.91(s, 1H), 7.67-7.69 (m, 1H),
7.54-7.56 (m, 2H), 7.42-7 44 (d, J =8.0 Hz, 1H), 7.29-7 34 (m, 2H}, 4 48-4 54 (m, 1H), 3 94-3.99
{ro, 1H), 3.82-3 87 {m, 1H)}, 3.66-3.71 {m, 1H), 3.35 (s, 3H). B NMR {151 MHz, Methanol-d4) &
1698, 1399 1388, 138.0, 1369, 1356, 130.9, 1308, 1304, 1286, 1266, 1239, 1214, 697, 57.6,
50.9. LC-MS: (ESI) caled tor CioHpyNROs8 [M + H]"* 373.09, found 373.10.

{04661 (£)3-10-(Hex-2-en-1-y1}-7-(isoquinolin-1-ylamino)dibenzo[b £l 1,4 fthiazepin-1 1 {1 0H)-one.
"H NMR (400 MHz, Chloroform-d): 87.86 (d, J=4.0 Hz, 2H), 7.80 (t, J=8.4 Hz, 1H), 7.72 (d, I=7.6
Hz, 1H), 7.67 {1, J=068 Hz, 1H}, 7.42-7.44 (m, 2H), 7.28-7 38 (m, SH), 7.21-7.24 {m, 1H}, 5.63-5.75
(m, 2H}, 4.72-4.76 (m, 1H}, 4.52-4.57 (m, 1H), 2.01-2.09 (m, 2H}, 1.35-1.44 {(m, 2H), 088 {(t, J=7.6
Hz, 3H). VC NMR (151 MHz, Chloroform-d) § 1688, 162.5, 162.2, 151.9, 1423, 138.9, 138.0,
137.9, 1374, 1356, 134.9, 134.6, 1314, 131.1, 1311, 128.9, 128.5, 1281, 1280, 127.1, 127 .0,
1266, 1248, 1242, 1187, 116.8, 1148, 53.7, 343, 22.2, 13.6. LC-MS: (ESI) caled for CysHaeN;08
M+ H]™ 452,18, found 452.30.

10467} 2-Cyano-4-methoxy-N~(10-(2-methoxyethyl)-11-ox0-10,11-
dihvdrodibenzolb fI{ 1.4lthiazepin-7-yDbenzamide. "H NMR (400 MHz, Chioroform-d): 8 10.22 (s,
tH), 7.92 (s, 1H), 7.74-7.80 (m, 3H),7.62-7.64 {m, 1H), 7.51-7.54 (m, 2H}, 7.41-7 43 (m, 2H), 7.26-
729 {m, 1H}, 4.52-4.57 (m, 1H), 3.89-3.95 (m, TH}, 3.92 (5, 3H), 3.60-3.64 {m, 1H), 3.54-3 58 (m,
1H), 3.21 (s, 3H). PC NMR (151 MHz, Chloroform-d) & 168.9, 166.4, 164.7, 156.6, 144.6, 138.2,
137.6, 1321, 1313, 131.1, 1290, 1277, 126.6, 1257, 1253, 120.0, 1187, 1064, 106 2, 70.2, 59.0,
56.1, 52.3. LC-MS: (ESI) caled for CasHpnNs (.S [M + H] 460.14, found 460.20.

{8468] N1-(10-(2-Methoxyethyl}-11-ox0-10, 1 1-dihydrodibenzofb,f}] 1 4 lthiazepin-7-y1)- N4 N4~
dimethylterephthalamide. "H NMR {400 MHz, Chioroform-d) §9.24 (s, 1H), 8.07 (d, J =2.4, Hz,
TH), 7.82{d, /=76, He, TH), 779 (s, 1H), 7.71 (dd, J =24, 24 Hz, 1H), 7.66 (dd, J =16, 1.6 Hz,
1H}, 7.45(dd, J =64, 7.2 Hz, 1H),7.34-738 (m, 3H), 7.25-7.29 {m, ZH), 4.53-4.58 (m, 1H}, 3. 90-
3.94 (m, 1H), 3.78-3.84 (w, 1H), 3.63-3.67 (m, 1H), 3.35 (s, 3H), 3.13 (s, 3H), 2.96 (s, 3H). V'C
NMR (151 MHz, Chloroform-d) 6 171.2, 169.2, 1654, 1398, 139.0, 1383, 137.0, 136.3, 135.6,
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135.1, 131.1, 1311, 1307, 120.9, 1292, 129.0, 1286, 126.6, 125.7, 124.1, 1213, 70.1, 58.9, 51.5,

39.7, 35.6. LC-MS: (EST) caled for CapgHagNa04S [M + H 476.17, found 476.20.
18469} N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrodibenzofb, 1] 1,4 thiazepin-7-y1}-4~
sulfamoylbenzamide. "HNMR (400 Mz, DMSO-d6) 8 10.55 (s, 1H), §.16 {d, J =2.4 Hz, 1H), 8.08
(d, J 8.4, Hz, 2H), 796 (d, J 8.1 Hz, 2H), 7.76 (d, 7 =2.4, Hz, 1H), 7.66 (d, J ~8.8, Hz, 1H), 7.59
(d, J =4.8 Hz, 1H), 7.52 (t, J =4.0, Hz, 3H), 7.39-7 42 (m, 2H), 4.53-4.56 (m, 1H), 3.83-3.89 (m,
tH), 3.49-3.61 (m, 2H}, 3.21 (s, 3H) BOONMR (151 MHz, DMS(-d6) 6 1671, 164.1, 146.1, 138.0,
137.5, 1368, 136.1, 135.1, 1304, 130.3, 128.3, 127.8, 126.1, 1251, 123.0, 1209, 68.7, 575, 493
LC-MS: (ESI) caled for CosHzN3Os8, [M + H] 484,10, found 484.10.
{0470} 4-(Difluoromethoxy}-N-{10-(2-methoxyethyl}-11-oxc-10,11-
dihydrodibenzo{b,f1[1,4}thiazepin-T-yl}benzamide. 'H NMR (400 MHz, Chloroform-d). § 8.02 (s,
1H), 7.87 (s, 1H), 7.65-7.66 (d, J = 4.0 Hz, 2H), 7.60-7.61 (d..J = 4.0 Hz, 1H), 7.58-7.59(d, J = 4.0
Hz, 1H), 7.47-748 (d, J = 4.0 Hz, 1H), 7.41-7.42 (d, J = 4.0 Hz, 1H), 7.20-7.30 {m, 2H), 7.18-7.20
(d, J = 8.0 Hiz, 1H), 6.40-6.77 (m, 1FD), 4.50-4.57 {m, 1H), 3.91-3.96 (m, 1H), 3.82-3.90 (m, 1H),
3.62-3.80 (m, 1H), 3.34 (5, 3H). °C NMR (151 MHz, Chloroform-d) 5 169.2, 164.7, 153.9, 140.0,
I38.8, 1382, 1371, 1358, 131.3, 1311, 131.0, 1308, 129.1, 128,06, 1268, 1242, 1214, 1192,
1171, 115.3, 113.6, 70.1, 58.9, 51.6. LC-MS: (ES) caled for CpqHy FoN0L8 [M +H] 471,12,
found 471.10.
{0471} 4-(Formamidomethyl)-N-(10-(2-methoxyethyl}-11-oxo-10,11-
dihydrodibenzo{b,f1[1,4}thiazepin-T-ylibenzamide. "H NMR (600 MHz, Chloroform-d) § 8.32 (s,
IH), 8.00 (s, 1H), 7.95 (d, J = 2.5 Hz, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.67 (dd, J = 7.6, 1.6 Hz, 1H),
2{dt, /=87 23 Hz IH),750(d,J=87Hz 1H), 741(dd, /=706, 14 Hz, 1H), 738(d, J=
&1 Hz 2H), 729(ddd, /= 151,75 59 Hz 2H), 458 - 448 (m, 3H), 393 (dt, /= 138, 5.5 Hz,
1H), 3.86 — 3.79 (m, 1H), 3.68 — 3.61 (m, 1H), 3.35 (s, 3H). C NMR (151 MHz, Chloroform-d) &
169.1, 161.1, 161.0, 142.0, 1401, 138.8, 1383, 1357, 133.§, 131.2, 131.0, 1307, 1287, 128.0,
1275, 126.8, 124.1, 121.2, 70.2, 589, 51.6, 41.7. LC-MS: (ESI) caled for CosFlagN30,8 [M + H]'
46215, found 462 10,
10472} 4-(Acetamidomethyl}-N-(10-(Z-methoxyethyl}-11-ox0-10,11-
dihydrodibenzolb,f1[1,41thiazepin-7-yljbenzamide. 'H NMR (400 MHz, Chioroform-d) 88,69 (s,
1), 7.99 (s, 1H), 7.74 {d, J=8.0 Hz, 2H), 7.62-7.67 (m, 2H), 7.44 (d, 1=8.8 Hz, 1), 7.37 (d, }=7.2
He, 1H), 7.21-7.26 (m, 4H), 639 (b, 1H), 4.50-4.56 {m, 1), 440 (d, I=4.2 He, 2H), 3. 86-3.93 {m,
1H), 3.76-3.81 (m, 1H), 3.59-3.65 (m, 1H), 3.32 (5, 3H), 2.03 (s, 3H). '°C NMR (151 MHz,
Chloroform-d) & 170.3, 169.1, 1656, 142.6, 140.0, 138.8, 138.3, 137.0, 1360, 133.6, 131.2, 131.0,
1367, 128.6, 1278, 127.5, 1267, 124.1, 121.3,70.1, 589, 51 .5, 43 .2, 297, 23 3. L{T-MS: (ES])
caled for CagHagN04S [M + HT 47617, found 476.20.
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{0473} 6-Ethynyl-N-(10-(2-methoxvethyl-11-0x0-10,11-dihydrodibenzo[b {11 4ithiazepin-7-

yhunicotinamide. "HNMR (400 MHz, DMSO0-d6) 8 9.05 (s, 1H), 8.28-8.30 (d, J=8.0 Hz, 2H), 8 14

(s, 1H), 7.73-7.76 (m, 2H), 7.60-7.61 {d, }=4.0 Hz, 1), 7.58-7.59 (m, 1H). 7.51-7.53 (m, 1H}, 7.39-
7.41(m, 1H), 4.57(s, 1H), 4.50-4.55 (m, 1H), 3.82-3.88 (m, 1H), 3.50-3.52 (m, 1F), 3.53-3.61 {m,

1H), 3.20(s, 3H). PC NMR (151 MHz, DMSO-d6) § 167.1, 162.8, 148 6, 143.5, 138.1, 137.5, 136.0,
1355, 1351, 1304, 130.3, 1200, 1283, 1264, 1262, 123.0, 1209, 82.0, 68.7, 57.5, 49.3. LC-MS:
(BSI) caled for CpHzNa038 [M + H] 430.12, found 430.10.
10474} 2-Ethynvl-N-(10-(2-methoxyethyl)-11-oxo-10, 1 -dihydrodibenzo[b f]{1 4}thiazepin-7-
ylisonicotinamide. 'H NMR (400 MHz, Chloroform-d) § 8.68-8.69 (d, ./ =4.0 Hz, 1H), 8.52 (s, 1H),
7.92-793(d, J =40 Hz, 1H), 7.85 (5, 1H}, 7.60-7.65 {(m, 3H)}, 7.50-7.52 (d, /= 8 0 Hz, 1H), 7.37-
739 (m, 1H), 7.25-7.26 (m, 1H), 447-4.54 (m, 1H), 3.91-3.97 (m, 1H), 3 66-3.83 (m, 1H), 3.61-3.65
{m, 1H), 3.33(s, 3H), 3.18 {5, 1H). C NMR (151 MHz, Chloroform-d} § 169.3, 163.2, 150.8, 143.3,
1421, 1405, 1387, 1381, 1371, 1353, 1311, 131.0, 1309, 1287, 126 8, 124 8, 124.5 1216,
120.8, 82.0, 78.8, 70.1, 58.9, 51.8. LC-MS: (ESH caled for CouFoNaOs8 [M + HY 430,12, found
43610
{0475} 6-Methoxy-N-(10-{Z-methoxyethyl}-11-ox0-10,1 I-dihydrodibenzofb,fif 1,4 {thiazepin-7-
yhinicotinamide. "HNMR (400 MHz, Chloroform-d} § 8.67 (d, J =2.4 Hz, 1H), 8.19 (s, 1H), 8.06
{dd, /=24, 20 Hz, TH), 792 (d, J =24 Hz, TH), 7.62-7.64 {m, 1H), 7.58(d, /=24, 24 Hz, 1H),
747 (d,J =88 Hz, tH), 737739 (m, 1H), 7.23-7.27 (m, 2H)}, 6.79(d, J =4 4 Hz, 1H), 4.51-4.57
(ro, TF), 4.00 (s, 3H), 3.89-3.96 {m, 1H), 3.77-3.83 (m, H), 3.61-3.66 (m, F), 3.33 (s, 3H). "C NMR
(151 MHz, Chloroform-d) 8 1693, 166.2, 164.0, 140.6, 139.9, 138 8 1382, 138.1, 137.0, 1358,
131.0, 130.8, 1286, 1267, 1243, 1236, 1214, 111.0, 70,1, 589,542, 51.6. LC-MS: (EST) caled
for C2aHnN3048 M + HY 436,14, found 436.10.
{8476} 2-Methoxy-N-{10-(2-methoxyethyl}-11-0ox0-10, 1 -dihydrodibenzofb f}{ | 4 Jthiazepin-7-
yhiisonicotinamide. 'H NMR (400 MHz, Chloroform-d): 8 8 27-8.28 (d, J =4.0 Hz, 1H), 8 16 (s,
1H), 7.92-7.93(d, / =4.0 Hz, 1H), 7.60-7.64 (m, 2H), 748-7.50 (d, / =8.0 Hz, 1H), 738-730(d, J
= 4.0 Hz, 1H), 7.22-7.28 (m, 3H}, 7.10 (5, 1H}, 4.50-4 53 (m, 1H), 397 (5, 3H), 3.91-3.95 (m, 1H)
3.79-3.82 (m, 1H), 3.62-3.65(s, 3H), 3.34 (s, 3H). " NMR (151 MHz, Chloroform-d} § 169.2,
1648, 163.9, 1481, 1444, 1404, 1387, 1382, 1371, 1353, 131.1, 131.0, 130.8, 1287, 126 8,
1243, 1214 1139, 108.8, 70.2, 589, 53.9, 51 7. LC-MS: (ESI) caled for CpsHpN3OS M+ HY
436.14, found 436.20.
{0477} 4-Fluoro-3-methoxy-N-{(10-(2-methoxyethyl -1 1-ox0-10,11-
dihydmdibi’.nzeib,i‘}i'i Althiazepin-T-vlbenzamide. "H NMR (400 MHz, Chloroform-dy: 8 7.96 (s,
tH), 7.90-7.91 (d, J =4.0 Hz, 1H), 7.48-7.06 (m, 4H}, 7.39-7.40 (d,./ =4.0 Hz, 1H)}, 7.25-7.38 {m,
3H), 7.10-7 14 (m, 1H), 4.52-4.55 {m, 1H), 3.90-3.96 (m, 4H), 3 80-3 84 (yu, 1H), 3.63-3.67 (m,
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1H), 3.34 (s, 3H). C NMR (151 MHz, Chloroform-d) § 169.2, 164.9, 155.6, 153.9, 148.2, 140.0,

1388, 1382, 1371, 1358, 1311, 131.0, 130.8, 1286, 1268, 1242, 1213, 119.2, 1161, 1159,
113.14d, J = 2.9 Hz), 70.1, 58.9, 56 3, 51.6. LC-MS: (£S1) caled for CoaHanFNo(uS [M + HY
45313, found 453.20.

{0478} N-(10-(2-Methoxyethyl}-1 1l-ox0-10,11-dihydrodibenzo[b,f]{ 1 4Jthiazepin-7-
yhbenzo{djoxazole-6-carboxamide. 'H NMR (400 MHz, Chioroform-d) § 8.24 (s, 1H), 8.15 (d, J
=0.8 Hz, 1H), 7.95 (, ./ =4.4 Hz, 2H), 7.82-7.89 (m, 2H}, 7.61-7.68 (m, 2H}, 7.52 (d, ./ =8 8, Hz,
1H), 742 (dd, J =1.6, 1.6 Hz, 1H}, 7.26-7 32 (m, 2H), 4 51-4.56 (m, 1H), 3.92-3.97 (m, 1H), 3 80-
3.86 (m, 1H), 3.64-3.68(m, 1H), 3.35 (s, 3H). PC NMR Uﬂi MHz, Chloroform-d) & 169.2, 165 1,
1547, 1499, 1431, 140.1, 1388, 1382 1371, 1358, 1323 1311, 131.0, 1308, 128.6, 126 8,
1242, 1235, 1214, 120.8, 110.9, 70.1, 58.9, 51.6. LC-MS: (ESI) caled for CpdpoNa048 [M + HY
44612, found 446 .10

104791 N-(10-(2-Methoxyethyl}-11-0x0-10,11-dihydrodibenzolb,{]] 1,4 {thiazepin-7-y1)-2-
methylbenzoldloxazole-5-carboxamide. "H NMR (400 MHz, Chloroform-d) 8 8.11 (s, 1H), 7.94-
795 (d, J=4.0Hz, ZH), 784-7.86 (d, J =80 Hz, 1H), 7.60-7.68 (m, 2H}, 7.43-7.56 (m, 2H), 741~
742 {d,J =40 Hz, TH), 7.26-730 {m, 2H)}, 4.52-4.58 {m, 1H), 3.85-3.97 (m, 1H}, 3.79-3.81 {m,
1H), 3.63-3.67 (m, 1H), 3.35 (s, 3H), 2.68 (s, 3H). C NMR (151 MHz, Chloroform-d) & 169.1,
165.6, 1655, 153.2, 141.8, 140.0, 1388, 1383, 137.1, 1359, 131.1, 131.1, 131.0, 130.7, 128.6,
1268, 1244, 1241, 1213, 1184, 110.6,70.1, 589, 51.6, 14.6. LC-MS: (ESH) caled for

CosHz NS M+ HI 460,14, found 460.20.

{8486} 1-(Benzo[d]oxazol-5-y1}-3-(10-(2-methoxyethyl)-11-0x0-10,11-

dihydrodibenzoib fi{ 1.4 lthiazepin-7-yDurea. "H NMR (400 MHz, Me()}ﬁdéi) S 8.03 (s, 1H), 7.83 (4,
J =205 Hz, 2H}, 7.72 (s, 1H), 7.63 (d, ./ =9.2, He, 1H), 7.51 (d =2.0, Hz, 1H}, 7.36-7.40 {m, 2H),
7.26-7.30 (m, 3H), 722 (t. J =3.6, Hz, 2H), 4 56-4 61 (m, 1H), 3. 84-3 88 (1, 1H), 3.71-3.76 (im,
1H), 3.59-3.63 (m, 1H), 3.29 (s, 3H). C NMR (151 MHz, Chioroform-d) 3 169.9, 153.4, 146.6,
140.5, 1391, 1380, 1379, 1371, 137.0, 1352, 1312, 1309, 130.8, 128 7, 126.6, 1231, 1205,
119.5, 112.5, 111.0,69.9, 58.9, S1.5. LC-MS: (ESI) caled for CoqHy N404S M + H] 46113, found
461.10.

{8481 (F)-10-(Hex-Z-en-1-yD)-7-({4-methylpyridin-2-yDamino)dibenzolb, {1 4ithiazepin-1 1{10H}-
one. 'H NMR (400 MHz, Chloroform-dy: § 7.71-7.76 (m, 2H), 7.54-7.55 (d, J =4.0 Hz, 1H), 7.41-
7.46 (m 2H), 7.31-7.37 {m, 2H), 7.20-726 {(m, 2H), 6.71-6.72 (d, J =4 0 Hz, 1H), 5.64-5.68 {m, 2H),
4.77-4.82 (m, 1H), 447-4.52 (m, 1H}, 2.38 (5, 3H}, 1.99-2.03 (m, 2H), 1.33-1 .40 (m, 2H}, 0.83-0.86
(t,J =8.0 Hz, 3H). "C NMR (151 MHz, Chioroform-d) & 168.5, 157.4, 152.6, 1419, 138.2, 138.0,
137.8, 136.5, 1347, 134.1, 131.6, 131.1, 131.0, 1289, 1268, 125.0, 124 8, 115.6, 110.0, 53.3, 34 3,
22.5,22.2, 13.6. LC-MS: (ESI) caled tor CysHyN3OS [M+ H} 41618, found 41630,
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{0482] (F)-2-((10-(Hex-2-en-1-yi}-11-0x0-10,11-dihydrodibenzofb fi[ 1 4Jthiazepin-7-

yhamino)isouicotinonitrile. "H NMR {400 MHz, Chloroform-d): § 8.32-8.33 {d, J =4.0 Hz, 1FH),
7.72-773(d, J =4.0 Hz, 1H), 7.26-7.43 {m, 5H), 6.92-0.93 (d, ./ =4.0 Hz, 1H)}, 6.87 (5, 1H}, 5.61-
571 (m, 2H), 4.77-4.82 {m, 1H), 446-4.50 (m, 1H), 2.38 (5, 3H), 1.99-2.03 (i, 2H), 1.31-1.40 {m,
2H), 0.82-0.86 (t, J =8.0 Hz, 3H). € NMR (151 MHz, Chioroform-d) § 168.8, 155.6, 149.6, 138.8,
1387, 1383, 137.2, 1371, 134.5 1314, 131.1, 1308, 128.7, 126.2, 125.0, 124.0, 1216, 121 .0,
1168, 1159, 1113, 534,343,222, 13.6 LC-MS: (ESD caled for CosHpNLOS [M + H] 42716,
found 427.20.

[8483] N-{6-(2-Methoxyethyl)-3-ox0-5,6-dihydrobenzo[blpyndof4,3-f1] 1.4 ]thiazepin-9-y1 ffuran-3-
carboxamide. "H NMR (400 MHz, Chioroform-d): 6 8.69 (s, 1H), 8.56 (5, 1H)}, 8.06 (5, 1H}, 7.90 (5,
FTHY, 7.83 (d, J =24 He, 1H), 771-7.74 (m, 1H), 7.65¢d, J =44 Hz, 1H), 7.47-7.52 {m, 2H), 6. 74 (4,
J =08 Hz, 1H}), 4.50-4.56 {m, 1H), 3.91-3.98 (m, IH}, 3.76-3.81 {m, 1H)}, 3.62-3.67 (m, 1H), 3.33
{s, 3H). PC NMR (151 MHz, Chloroform-d) 8 166.5, 160.9, 149.1, 147.9, 147.1, 145 6, 1443,
138.9, 1363, 1357, 1274, 1253, 1243, 122.5, 121.9, 108.3, 69.8, 589, 51.8. LC-MS: (ESI} calcd
for CooHeN2048 M + H} 396,10, found 396.30.

{84841 N-(10-{2-Methoxvethyl}-11-0x0-10,11-dihydrobenzofblpyrido[3,4-f1[1,4 thiazepin-7-
yifuran-3-carboxamide. "H NMR {400 MHz, Methanol-d4): 6 8.77 (s, 1H), 8.49-8.51 (d, J =8.0 Hz,
TH}, 8.21 (s, 1H}, 8.10-8.11 (d, ./ =4 .0 Hz, 1H)}, 7.71-7.74 {m, 1H), 7.61-7.60 (m, 3H}, 6.91 {m, 1H),
4.62-4.68 (m, 1H), 3.92-3.98 (m, 1H), 3.62-3.71(m, 2H}, 3.30 (s, 3H). "C NMR (151 MHz,
Methanol-d4) 6 1667, 162.1, 151.6, 149.7, 1490, 1459, 144 1, 138.4, 137.2, 134.1, 127.0, 125 6,
1244, 1225 1221, 108 4, 69.6, 57.6, 50.6. LC-MS: (ESI) caled for CopHisNa0yS [M + HY 39610,
found 396.20.

[6485] (7)-10-(Hex-2-en-1-y1)-7-(pyrazin-2-ylamino}dibenzo[b f[ 1 4 thiazepin-11(10H}-one. 'H
NMR (400 MHz, Chloroform-d): 08.18 (s, 1H}, 8.13-8.14 (d, J=4 .0 Hz, 1H), 802 (s, 1H), 7.70-7.75
{m, 3H}, 7.41-7.44 {m, 2H), 7.25-7.37 {m, 3H), 6 58 (s, 1H)}, 5.64-5.67 (m, 2H}), 4.77-4.82 {m, 1H)},
4.44-4 48 (m, 1H), 1.97-2.02 (m, 2H), 1.32-1.38 (m, 2H), 0.82-0.85 (t, J=12.0 Hz, 3H). "C NMR
{151 MHz, Chloroform-d) 6 1088, 151.5, 141.7, 138.8, 1384, 138.2, 1374, 137.1, 135.4, 134 4,
1338, 131.4, 131.0, 130.7, 1286, 126.1, 125.1, 1229, 120.1, 53.3,34.3, 222, 13.6. LC-MS: (ESH
caled for CoaHzN4O8 [M + H 403,16, found 403.10.

10486} (F)-10-(Hex-2-en-1-y1}-7-(pyrimidin-2-ylamino)dibenzolb fif 1, 4]thiazepin-11{10H)-one. 'H
NMR (400 MHz, Chloroform-dy 6 943 (s, 1H), 847 (d, J =3.2 He, 2H), 797 (d, J =24 Hz, 1H),
7714dd, J=2.0,1.6Hz, 1H),755(dd, J=24,24Hz 1H), 744 (dd, J =12, 1. 2Hz, 1H), 738(d, J
=8.8 He, 1H), 7.25-7.33 (m, 2H), 6.85(t, J =4.8 Hz, 1H), 5.64-5.67 (m, TH}, 4.75-4.80 (m, 1H),
4.46-4.50 (m, 1H), 1.97-2.02 (m, 2H), 1.35 (g, J =7.2 Hz, 2H), 0.84 (¢, ./ =7.6 Hz, 3H). "C NMR
(151 MHz, Chlorotorm-d) 6 1687, 1575, 157.2, 1391, 1387, 1384, 1368 136.0, 134.4, 131 4
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131.0, 1307, 128.6, 1259, 125.1, 1237, 121.0, 112.2, 53.3, 343, 22.2, 13.6. LC-MS: {(ES]) calcd

for CpsHpNLOS [M -+ H]' 403,16, found 403 .10
184871 N-(10-{6-(Methylamino}-6-oxohexyl}-11-0x0-10,1 1-dihvdrodibenzo[b 1] 1 4 thiazepin-7-
yhfuran-3-carboxamide. 'H NMR (400 MHz, Chloroform-d:88.75 (s, 1H), 8.13 (s, 1H), 7.81 (4, J
=24, Hz, 1H), 7.61-7.62 {m, 2H}, 744 {t, J =1.6, Hz, 1H), 731-7.33 {m, tH), 7.21-7.28 {m, 3H},
6.84(d, J=12 Hz 1H) 638(d, =44 Hz, 1H) 469776 (m, 1H}, 3.47-3 54 (m, 1H), 271 (d, J
=4 8, Hz, 3H), 2.15(t, J =7.2, Hz, 2H), 1.50-1.64 (m, 4H), 1.34-1.48 (m, 2H). "C NMR {151 MHz
Chloroform-d) 6 174.9, 1695, 161.4, 1458, 144.0, 138 8, 1384, 138.0, 1372, 1362, 131 1, 131.0,
130.9, 128.7, 126.1, 124.6, 1226, 121 8, 1087, 504, 36.1, 27.5, 26,5, 262, 25 2. LC-MS. (ESDH
caled for CpsHpsN3 048 [M + HT 464 .17, found 464,20
[8488] (F)-10-(Hex-Z-en-1-yD)-7-((3~methylpyridin-2-yDamino)dibenzolb, {1 4ithiazepin-1 1{10H}-
one. 'H NMR (400 MHz, Chlorofarm-d): § 7.93-7.94 (d, J =4.0 Hz, 1H), 7.79-7.81 (d, J =8.0 Hz,
1H), 7.69-7.72 (m 1H), 7.33-7.39 (m, 4H), 7.33-7 34 (d, J =4.0 Hz, 1H}, 7.04-7 32 (1, 2H), 5.62-
5.66 (m, 2H), 4.76-4.81 {m, 1H}, 445-4.50 (m, 1H), 1.97-2.01 (m, 2H), 1.93 (s, 3H}, 1.32-1.38 {m,
2H), 0.83-0.86 (1, J =8.0 Hz, 3H). C NMR (151 MHz, Chioroform-d) § 168.6, 163.8, 163.5, 151.1,
146.4, 140.7, 1382, 138.1, 137.0, 136.2, 136.1, 1346, 131.5, 131.0, 130.9, 128.9, 1264, 1259
1256, 125.0, 123.1, 116.3, 53.3,34.3,22.2, 195, 13.6. LC-MS: (ESI} caled for CpsHps N3OS [M +
HI 416,18, found 416.30.
{0489] (F)-2-((10-(Hex-2-en-1-yi}-11-0x0-10,11-dihydrodibenzofb fi[ 1 4Jthiazepin-7-
yhamino)nicotinonitrile. "H NMR (400 MHz, Chloroform-d): 8 8.39-8 41 (m, 1H), 7.88-7.89 (d, J
=4 0 Hz, 1H), 7.79-7.81 {m, 1H}, 7.69-7.72 {m, 1H), 7.53-7.56 {m, 1H}, 7.31-7.44 {m, 2H), 7.26-
7.30 (m, 2H), 5.65-5.68 {m, 2H), 4.75-4.79 (m, 1H), 4 50-4 51{m, 1H), 1 99-2.01 (o, 2H), 1.33-1.39
(m, 2H), 0.83-0.87 (t, J =8.0 Hz, 3H). "'C NMR (151 MHz, Chloroform-d) 8 168.6, 155.4, 1523,
1417, 1391, 1387, 138.4, 1368, 1363, 1343, 1314, 131.0, 1307, 1286, 1259, 125.1, 124 2,
1213, 116.0,114.7,93.6,533,34.3,22.2, 13.6. LC-MS: (ESI caled for CasHaaNJOS [M +H
42716, found 427 .20.
{8498} N-(3-Fluoro-11-ox0-10-(2-{prop-2-yn-1-yloxyjethvi}-10,11-
dihydrodibenzolb fi{ 1.4}thiazepin-7-vl benzo{djthiazole-5-carboxamide. '"H NMR (400 MHz,
Chloroform-d). 6 9.11 (s, 1H), 8 57 {5, 1H)}, 815 (5, 1H), 807 (d, ./ =8.4 Hz, 1H}, 7.97-8 01 (m, 2H),
765769 (m, 2H), 751 (4, J =88 Hz, 1H), 7.13-7.16 (m, 1H), 6.97-7.02 {m, 1H}, 4 55-4.61 {m,
1H}, 4.16 (d, ./ =2.4 Hz, 2H}, 3.93-4.00 (m, 2H), 3.78-3 84 (m, 1H), 2.42 (1, J =2.0 Hz, 1H). PC
NMR (151 MHz, Chloroform-d} & , 1653, 1638, 162.1, 1559, 140.9(d, ./ = 8 2 Hz}, 1401,
1376, 1364, 1360, 1344 (d, /=3 S5Hz), 1333(d, J=92Hz), 1329, 1269, 1245, 1242, 1226,
1219, 121.5, 118.0, 117.9, 1159, 794, 747, 67.6, 58.4, S1.5. LC-MS: {ESI) calcd for
CaeHpFN;03S; [M + H]' 504.09, found 504.10
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{3491} N-(10-(2-Methoxyethyl)-11-0x0-10, 1 1-dihydrodibenzolb,f}{ 1,4 thiazepin-7-yi }-2-(4-

, 736741 (m,
3H), 7.15-7.28 (m, 5H3, 6.92 (d, J=8.0 Hz, 2H), 4.48-4 54 (m, 1H), 3.84-3 90 {m, 1H}, 3.82 (5, 3H)},
3.74-3.78 (ro, 1H), 3.64 (s, 2H), 3.57-3.62 (m, 1H), 3.31 (s, 3H). PC NMR (151 MHz, Chioroform-
dy 5 169.7, 1691, 159.2, 1398, 138.8, 1383, 1369, 1356, 131.1, 131.0, 130.7, 130.6, 128.6, 126.6,
1259, 123.5, 1208 114.7, 70.1, 58.8, 55.3, 51.5, 43.8. LC-MS: (ESI) caled for CosHysNoO4S [M +
HI 449.16, found 449.10.

10492] N-(10-2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzolb ][ 1 4 thiazepin-7-
yhibenzothivamide. 'H NMR (600 MHz, Chloroform-d) 8 8.97 (s, 1H), 8.05 (s, 1H), 7.91 (s, 1H),
780 (s, 1H), 7.68(dd, J =76, 1.7 Hz, 1H), 760(d,}=87Hz, 1H), 751 (=73 Hz, 1H), 742 {d,
J=82Hz 2H), 736 -7.27 (im, 3H), 449 (dt, =133, 6.0 He, 1H), 401 (dt, ] =139, 5.3 Hz, TH),
386(ddd, J=102,68,50Hz 1H),3.67(dt, J =104, 54 Hz, 1H}, 3.36 (s, 3H}). LC-MS: (ESD
caled for CoaHyNoGLS, [M +HY 421.10, found 421,10,

{04931 N-(10-(But-2~-yn-1-yi}-1 1-ox0-10,1 I-dihydrodibenzofb, 11,4 ithiazepin-7-
yhbenzo{djthiazole-5-carboxamide. 'H NMR (400 MHz, Chloroform-d} § 9.08 (s, 1H), 8.59(d, J =
1.7 Hez, 1H), 846 (5, 1H), 800 ~7.94 (m, 3H}, 777 - 7.65 (m, 3H), 743 - 734 {m, 1H}, 732722
{m, 2H}, 494 (dd, J = 170,24 Hz, 1H), 444 (dd, /= 170,24 Hz, 1H}, 1.85(t,J = 2.4 Hz, 3H).
BC NMR (151 MHz, Chloroform-d) § 168.5, 165.4, 155.8, 153.0, 139.9, 138.5, 137.5, 137.5, 136.1,
1358, 131.8, 1311, 1311, 128.6, 1251, 1246, 1241, 12251220, 121.2, 802,747, 412,39 LC-
MS: (BS) caled for CosHigNa(hS, [M + HY 456.09, found 456.10,

184941 N-(10-{But-2-yn-1-yl}-11-0x0-10,11-dihydrodibenzo{b ][ 1 4 ]thiazepin-7-yl }-3-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d) 8 8.12 (s, 1H), 7.95 (d, ./ = 2.4 Hz, 1H),
778761 (m, 3HY, 745 733 (m, 4H), 732727 (m, 2H}, 707 (dt, J = T4, 2.6 Hz, 1H), 493
(dd,J =170, 2.4 Hz, 1H), 443 (dd, / = 17.0, 2.4 Hz, 1H), 3.85 (s, 3H), 1.85 (s, 3H). "C NMR (151
MHz, Chloroform-d} & 168.5, 165.7, 160.0, 1448, 1397, 138.6, 137.6, 136.1, 1359, 1358, 131 .8,
1387, 1301, 1311, 131.0, 130.8 1208 128.6, 1284, 125.6, 1251, 1241, 1212, 118.8, 1183,
1182, 115.8, 112.5,80.2, 74.7, 555,41 2, 3.8, LC-MS: (ES1) caled for CosHpiNo0:S [M + HY
42913, found 429.20.

methoxyphenyhacetamide. "H NMR (400 MHz, Chioroform-d): 3 7.63-7.65 (m, 1H)

{0495} (1)-10-(Hex-2-en-1-y[)-7-((3~methoxypyridin-2-yDamino)dibenzolb {1 1 4 lthazepin-
11{(10H}-one. 'HNMR {400 MHz, Chloroform-d}y: 8 7.91-792 (d, }=4.0 Hz, 1H), 7.82-7.84 {(m, 1H),
7.68-7 72 (m, 2FD), 7.40-7.42 (m, 15, 7.24-7.33 (m, 2F), 6.96-7.01 (m, 1), 6.72-6.75 (m, 1H),
5.65-5.67 (m, 2H), 4.75-4.78 (m, 1H), 4.46-4.47 (m, 1H), 3.89 (s, 3H), 1.98-2.00 (m, 2H), 1.33-1.38
(rn, 2FD), 0.83-0.86 (1, J=8.0 Hz. 3H). "C NMR (151 MHz, Chlotoform-d) § 168.8, 145.8, 142.3,
139.1, 1386, 1385, 138.3, 136.8, 136.6, 1341, 1313, 131.0, 1304, 1284, 1259, 1253, 121.9

>
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1192, 114.9, 1147, 554, 53.3,34.3, 22 3, 13.6. LC-MS: (ESE caled for CosHaeN;0,8 [M + H]

43218, found 432.30.

18496} (1)-10-(Hex-2-en-1-y13-7-((3~(trifluoromethyl jpyridin-2-
yhaminodibenzolb,f]{ 1, 4}thiazepin-11{10H)-one. 'H NMR (400 MHz, Chloroform-~d): & 8.36 (d,
J=4.0 Hz, 1H), 7.76-7.82 (m, 2H), 7.71 {4, }=4.0 Hz, 1H), 7.51-7.54 {(m, 1H}, 7.30-7.43 {m, ZH),
7.26-7.29 {m, 2H), 6.85-6.88 {m, 1H), 6.69(s, 1H), 5.66-5.68 (m, 2H), 4.73-4.77 (m, 1H), 447-4.51
{m, TH), 1.98-2.02 (m, 2HD), 1.34-1.39 (m, 2H), 0.85 (1, I=8.0 Hz, 3H). "C NMR (151 MHz,
Chloroform-d) 6 1687, 151.5 1513, 1388, 1387, 1385, 137.0, 136.6, 1357 (q, J=52Hz), 134.2,
1314, 131.0, 1306, 1286, 1258, 1252, 1243, 121.6, 114.6, 533,343, 223, 13.6. LC-MS: (EShH
caled for CosHpsFaN;OS [M + HY ™ 470.15, found 470.20.

{84971 (E)-7-((3-Fluoropyridin-2-yhamino}-10-(hex-2-en- 1-yhidibenzolb fl{ 1 4 thiazepin-1 1{10H)-
one. 'H NMR (400 MHz, Chloroform-d}): § 8.02-8.03 (d, }=4.0 Hz, 1H), 7.89-7.90 (d, }=4.0 Hz, 1H),
7.63-771 {m, 1H), 7.61-7.62 (m, 1H), 7.41-7.43 (m, 1H), 7.25-7.35 (m, 4H), 6.74-6.78 {m, 1H},
6.60-0.61 (m, 1H), 5.65-5.67 {m, 1H}, 4.76-4.79 (m, 1H), 4.47-4 48 (m, 1H}, 1.98-2.01 {m, 2H),
1.33-1.38 (m, 2H), 0.82-0.86 (t, J=8.0 Hz, 3H). "C NMR (151 MHz, Chloroform-d) & 168.8, 147.8,
1461, 144.7(d,./ = 9.2 Hz), 142.6(d, ./ = 6.1 Hz), 138.9, 1385, 137.6, 136.7, 134.2, 131.4, 131.0,
130.5, 128.5, 1250, 1252, 1224, 1213, 1212, 1196, 1152, 533,343,222, 13.6. LC-MS: (ESH
caled for CogHpFINGOS [M + HY 420,16, found 420.10.

{0498} N-(10-Allyl-3-fluorce-11-0ox0-10,1 1-dihydrodibenzolb ][ 1,4 thiazepin-7-yl }henzo{djthiazole-
S-carboxamide. TH NMR. {400 MHz, Chloroform-d):o 9.08 (s, 1H), 8. 57 (s, 1H}, 8. 49 (s, 1H}, 8.02
(d, S =8.4Hz 1H}, 7.95-799 {m, 2H), 7.66-7.70 {m, 2H), 739 (d, J =8.4 Hz 1H), 7.09-7.12 (m,
TH}, 6.94-6.99 (m, 1H), 595-6.04 (m, 1H), 5.29(d, /=17 2 Hz, 1H), 5.20(d, / =10.4Hz, 1H), 481-
486 (my, 1H), 4.51-4.56 (m, 1H). “C NMR (151 MHz, Chloroform-d) § 167.9, 1654, 163.9, 162.2,
1558, 1531, 140.7(d, / = 8 2 Hz), 1397, 137.6, 136.0, 1359, 1343 (d, /=33 Hz), 133.6(d, J =
8.9 Hz), 1332, 1329, 1259, 1245, 1242, 122.6,122.0, 1214, 1180, 1179, 1177, 116.1, 116.0,
53.9. LC-MS: (ESI) caled for CpaH 1, FNO,S, M + H]' 462.08, found 462.10.

{84991 N-(10-(2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzo[b {1 1,4 [thiazepin-7-y}-2-(3-
methoxyphenylacetamide. 'H NMR (400 MHz, Chioroform-d): & 7.64-7.65 (m, 1H), 7.36-7.41 (m,
3HY, 7.24-7 .33 (m, 3H}, 7.17(s, 1H), 6.83-6.89 (m, 2H), 6.80(s, 1H}, 4.48-4 54 (m, 1H), 3.84-3.90
{m, 1H), 3.82 (s, 3H), 3.74-3.78(m, 1H), 3.68 (s, 2H), 3.57-3.63 (m, [H), 3.31 (s, 3H)}. "C NMR
{151 MHz, Chloroform-d} 6 169.0, 1602, 1399, 1388, 1383, 136.9, 1355, 1354, 1311, 131.0,
130,77, 1304, 1286, 1267, 123.6, 1216, 1209 1152, 113.2,70.1, 58.8, 553, 51.5, 44 8. LC-MS:
{EST) caled for CpsHysN 048 [M -+ HJ " 44916, found 449.10.

18506] N-(10-(But-2Z-yn-1-y1}-3-fluoro-11-ox0-10,1 1-dihydrodibenzolb,fi[ 1,4 thiazepin-7-v1}-0-
methoxynicotinamide. "H NMR (400 MHz, Chloroform-d): 8 8.68 (s, 1H), 8.12 (5, 1H), 8.05-8.08
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(m, 1H), 7.94 (d,.J =2.0 Hz, 1H), 7.64-7.75 (m, 3H), 7.10-7.13 (m, 1H), 6.96-7.00 {m, 1H), 6.80 (d,

J =84 Hz, 1H), 4.89-4.93 (m, 1H), 4.40-4 44 (m, 1H), 4.00 (s, 3H), 1.85 (s, 3H). "C NMR (151
MHz, Chioroform-d) 6 167.5, 166.5, 164.1, 163.9, 162 4, 146.5, 1406 {d, J = 11.0 Hz), 1399,
1378, 1359, 135.0, 134.1(d, /=92 He), 133.7(d, /= 159 Hz), 1253, 1241, 123 4, 1214, 118.1,
117.9,116.1, 116.0, 111.3,80.3, 74,6, 54.1, 41 .2, 3.8. LC-MS: (ESI} caled for CoqHoF NS M+
H] 448.12, found 44810
18501} N-(10«(But-2Z-yn-1-y1}-3-fluoro-11-ox0-10,1 1-dihydrodibenzolb,fi[ 1,4 thiazepin-7-v1}-4-
(trifluoromethoxyhenzamide. 'H NMR (400 MHz, Chiloroform-d): & 7.83-7.94 (m, 3H), 7.79 (s,
TH), 7.69-7.78 {m, 2H), 7.62-7.65 (m, 1H), 7.33 (d, J=8.0Hz, 2H), 7.14-7.26 {m, 1H), 7.00-7.04 {(m,
1H), 4.89-4.94 (m, 1H), 441-4.46 (m, 1H), 1 85 (s, 3H}. BeNMR (151 MHz, Chiorotorm-d) ¢
1677, 1645, 1641, 162.4, 151.9, 1406 {d, /=83 Hz), 1399, 136.1, 1350, 1340(d, ./ = 9.1 Hz),
133.74d, ./ =33 Hz), 1327, 1201, 1252 1242 1216, 1208, 1181, 118.0, 116.1, 116.0, 80.4,
74.6,41.3, 3.8, LC-MS: (ESI} caled for CosHpFaN2(0sS [M + HI' 501.09, found 501.10.
{0502} N-(10-(But-2~yn-1-y1}-3-fluoro-11-0x0-10,11-dihydrodibenzolb,f}{ 1,4 thiazepin-T-yl -4~
(difluoromethoxy)benzamide. 'H NMR (400 MHz, Chioroform-d): 37.94 (s, 1H), 7.79-7.89 (m, 3H),
7.72-777 {m, 2H}, 7.63-7.66 (m, 1H), 7.21-7.26 (m, 2H}, 7.13-7.16 {m, 1H), 6.99-7.03 (m, 1H),
6.41-6.78 (m, 1H), 4.89-4.94 (m, 1H), 4.41-4.46 (m, 1H), 1.85 (s, 3H). "C NMR (151 MHz,
Chioroform-d} § 167.6, 164.7, 164.0, 1624, 153.9, 1406 (d, /= 82 Hez), 1398, 136.1, 135.0, 134.0
{d,/=89Hz), 1337(d,J=34Hz), 1312, 1291, 1252, 1242 121.5, 1193, 1181, 1179, 117.0,
16,1, 1159, 1153, 113.6, 80,4, 74.6, 41.2, 3.8 13C NMR {151 MHz, DMSO-d63 0 162.9, 162 6,
161.0, 148.6, 1435, 13906 (d, /= 86 Hz), 1375, 1364, 1355, 1336, 133.3(d, /=98 Hz), 1289,
1265, 1251, 1232, 1211, 1173 (4, /=228 Hz), 1158(d, /=215 Hz), 821,793,743, 26 1.C-
ME: (EST) caled for CasHipFaN2OsS M+ HY 483,10, found 483.00.
{0563} N-(10-(But-2-yn-1-y1}-3-fluoro-11-oxo-10,1 I-dihydrodibenzo[b.f}{1 4 Jthiazepin-7-
yhbenzo[dthiazole-S-carboxamide. 'H NMR (400 MHz, Chloroform-d): § 9.11 (s, 1H), 8.58 (d, J
=12 Hz, 1H}, 821 (s, 1H), 8.05-8.08 (m, 1H), 7.98-8.01 {m, 2H), 7.74-7.7%9 {(m, 2H)}, 7.68-7 71 (i,
1H), 7.13-7.16 {(m, 1H), 6.98-7.03 (m, 1H}, 4.90-4 95 (m, 1H), 442-447 (m, 1H), 186 {(t, ./ =20 Hz,
3H). O NMR ('ESi MHz, Chloroform-d) 3 167.6, 165.3, 164.0, 162.4, 1559, 1531, 1406 (d, / =
8.4 Hz), 1399, 1376, 1361, 1351, 1340(d, /=92 Hz)}, 13376 (d,/ =34 Hz), 1329, 1253,
1245, 124.1,122.6,121.9, 1214, 1181, 1179, 110.1, 1159, 803, 74,6, 41.2, 3.8 LC-MS: (ESDH
caled for CosHi7PN3 0,8, [M + H] 474.08, found 47410
{0504} N-(10-(But-2-yn-1-y1}-3-fluorce-11-0x0-10,1 1-dihydrodibenzolb,f}{ 1,4 Jthiazepin-7-yl}-3-(1-
cyanoethyDbenzamide. 'H NMR (400 MHz, Chloroform-d): 8 8.08 (s, 1H), 7.95 (d, J =2.4 Hz, 1H),
7.86 (s, TH), 7.81 (s, 1H)}, 7.00-7.79 {m, 3H}, 7.68 (d, / =2.4 Hz, 1H}, 7.50-758 {m, 1H), 7.12-7.15
(m, 1H), 6.97-7.02 (m, 1H), 4..89-4.94 (m, 1H), 441-4.46 {m, 1H), 3.96-4.02 (m, 1H), 1 86 (¢, J

o)
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=2.0 Hz, 3H), 1.68 (1, =7.2 Hz, 3H). "C NMR (151 MHz, Chloroform-d) 8 167.6, 165.1, 164.0,

1623, 1406 (d, /=84 Hz), 1399, 1380, 136.0, 1354, 1349, 1340(d, /S =92 Hz), 133.7(d, J =
33 Hz), 1304, 1298, 1267, 1258, 1252, 1243, 1216, 121.1, 1181, 1179, 1161, 115.9, B0.4,
746,412,312, 21.3, 3.8 LC-MS: (BESI) caled for CpyHy FN3O,S [M + HY' 470 14, found 470.10.
{0505} 10-(But-2-yn-1-v1}-3-flucro-7-((3~-methyipyrazin-2-yhamino)dibenzo[b, ] 1,4 fthiazepin-
11{10H)-one. 'H NMR (400 MHz, Chioroform-d): 8 8.03 (d,J =2.4, Hz, 1H), 7.96 (d, J =2.4, Hz,
TH), 786 (d, J =2.4, Hez, 1H), 7.77-780 (m, 1H), 7.71 {d, J =8.8, Hz, 1H), 7.61-7.64 (m, 1H), 7.14-
717 (m, 1H), 6.99-7.04 (m, 1H), 6.64 (5, 1H), 4.90-4.95 (m, 1H), 437-4.43 (m, 1H), 2.54 (s, 3H),
1.86 (t, J =2.4 Hz, 3H). "'C NMR (151 MHz, Chioroform-d) 8 167.6, 164.0, 162.3, 149.7, 141 0,
1407, 1393, 1382, 137.9, 1349 1340 (d, /=94 Hz), 1252, 1232, 1209, 118.0, 117.9, 116.0,
115.9,80.1, 74.8,41.2, 20 4, 3.9, LC-MS: (ESI) caled for CppsFNLOS [M + H] 405.12, found
405.20.
18306} 10-(But-2-yn-1-y1}-3-fluore-7-{(3-methoxypyrazin-2-yharmino)dibenzo[b, ]| 4 {thiazepin-
11{10H)-one. "H NMR (400 MHz, Chioroform-d): § 8.02 (s, 1H), 7.77-7.80 (m, 1H), 7.67-7.74 (m,
3H), 7.53(d, J =28, Hz, 1H), 7.15-7.18 (m, 1H}, 7.11 (5, 1H)}, 6.99-7.04 {1, 1H), 4.89-4.94 (m,
1H), 4.39-4.44 (m, 1H), 4.05 (s, 3H), 1.85 (d, J =2.4 Hz, 3H). " NMR (151 MHz, Chloroform-d) 3
167.6, 164.0, 1623, 1484, 141.6, 1408 {d, /=83 Hz), 1378, 137.7, 1349, 1340 (d, J = 9.2 Hz},
133.1, 1299, 129.0, 1284, 1252, 1223, 1199, 118.0, 1179, 116.0, 1158, 80.0, 74 .8, 53.9, 41 .2,
3.8 LC-MS: (ESY) caled for ConHyoFNLO,S M + HY 421,12, found 421.10.
{8567] N-(10«But-2-yn-1-y1}-3-fluoro-11-ox0-10,1 I-dihydrodibenzofb, {1 1, 4 {thiazepin-7-
ylibenzo{d]oxazole-S-carboxamide. "H NMR (400 MHz, Chloroform-dY: § 8.29 (s, 1H), 8.21 (s,
1H), 7.95-7.99 {(m, 3H), 7.65-7 .80 (m, 4H), 7.15-7.17 (m, 1H}, 6.99-7 04 (yu, 1H), 4.90-4.95 {im,
1H), 4.43-4.48 (m, 1H), 1.86 (¢, ./ =4.4 Hz, 3H). PC NMR (151 MHz, Chloroform-d) § 167.6, 165.3,
164.0, 162.4, 154.0, 1522, 140.6 (d, J = 8.6 Hz}, 1403, 1399, 136.1, 1350, 1340 (d, ./ = 9.1 Hz),
338(d, /=34 Hz), 1316, 12551253, 1242 121.5, 1196, 1181, 1179, 116.1, 1159, 111.6,
80.4, 74.6, 412, 3.8 LC-MS: (ESD) caled for CosHi7FIN3G,S [M + HY' 458 10, found 458.10.
{0508] N-(10-(3-Cyclopropylprop-2-yn~-1-yi}-11-oxo-10,11-dihydrodibenzo{b f1{ 1 4 Jthiazepin-7-
yhbenzo[dthiazole-5-carboxamide. "H NMR (600 MHz, Chlorofarm-d) § 9.13 (s, 1H), 8.62 (d, J =
V7He 1H), 821(d, J=206Hz, 1H), 807, J=84Hz 1H), 803 -798 (m, 2H), 778 - 7.72 (m,
I1H), 7.72 - 766 {m, 2ZH), 746 - 740 (m, 1H}), 730 (d, /=71, 1.8 Hz, 2H}, 489 (dd, /= 172, 1.9
He, 1H), 454 (dd, /=172, 20Hz, 1H), 1.25(d, /=51, 25 He, 1H), 078 - 0.72 (m, 2H), 0.71 -
0.61 (m, 2H). PC NMR {151 MHz, Chloroform-d) 8 168.4, 165.2, 156.3, 156.0, 153.0, 151.9, 139.8,
1386, 1376, 136.2, 1359, 133.0, 1318, 131.1, 1311, 1287, 1254, 124.6, 124.0, 1226, 121 9,
121.0,87.9,70.7,41.0, 8.2, 8.1. LC-MS: (£S1) caled for Co7HaeNa0:8, [M + H] 482,10, found
482.10.
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{0509} N-(10-(But-2-yn-1-y1}-3-fluorce-11-0x0-10,1 1-dihydrodibenzo[b,f}{ 1,4 jthiazepin-7-yl }-6-

ethynyloicotinamide. "H NMR (400 MHz, DMSO-d6). 6 10.67 (s, 1H), 9.07(s, 1H), 8.29-8.32 (m,
tH), 8.18 (s, 1H), 7.69-7 .81 {m, 4H}, 746-7.48 (m, 1H), 7.27-7.31 (m, 1H}, 4.83-4.88 {m, 1H), 4.66-
471 (ra, TH), 4.58 (s, 1H), 177 (s, 3H). PC NMR (151 MHz, DMSO-46) § 165.7, 1629, 162.6,
161.0, 148.6, 1435, 1396 (d, /= 8.6 Hz}, 1375, 1364, 1355, 133.6, 1333 (d, /=98 Hz}, 1289,
1265, 1251, 1232, 1201, 117.3, 117.2, 1158, 1157, 821, 793, 74 3, 2 6. LC-MS: (ESI) caled for
CosH7FNG,8 [M + H 44210, found 442.10.

10518} 1-(Benzo[djthiazol-5-y1}-3-{10-(but-2-yn-1-y1}-3-fluore-1 1-ox0-10,1 1-
dihydrodibenzolb fif 1 4jthiazepin-7-yDurea. 'H NMR (400 MHz, DMSO-d6): 5 9.35 (s, 1H), 9.26
{s, 2H}, 8.33 (s, 1H), 8.04 (d, J=8.8 Hz, 1H), 7.95-7.96 (m, 1H), 7.70-7.72 (m, 1H}, 7.41-7.50 {m,
3HD), 7.26-7.30 (m, 1H), 4.78-4.83 (m, 1H), 4.64-4.69 (m, 1H), 177 (t, }=2.4 Hz, 3H). "C NMR
(151 MHz, DMSO-d6) 8 165.8, 162.6, 1609, 156.2, 1532, 152.0,139.7(d, /=84 Hz), 1376 (d, J
=72Hz), 1356,1337,1334(d, /=3 1Hz), 1332(d, /=94 Hz), 1261, 1251, 1217, 1209,
1192, 117.2(d,J =23 0 Hz), 1173, 1157, 1156, 1112, 79.1, 74 4, 2.6, LC-MS: (ES]) caled for
CosH i gFNLO, S, [M + HY 489.09, found 489.00.

{05111 10-(But-2-yn~1-yh)-3-fluoro-7-{3-methylpyridin-2-yljamino)dibenzolb, 1] 1,4 thiazepin-
11{(10H}-one. 'HNMR {400 MHz, Chloroform-d}: 8 798 {(d, / =4.0 Hz, 1H), 7.69-7 81 {m, 3H),
733 (s, 1H), 7.18-7.21 (m, 1H), 7.12-7.15 (m, 1H}, 7.02-7.06 (m, 2H), 4 88-4.93 (m, 1H), 4.41-4 .46
{m, 1H), 2.01 (s, 3H), 1.84 (1, J =4.4 Hz, 3H). "C NMR (151 MHz, Chloroform-d) 3 1674, 164.2,
1625, 1S1.1, 1464, 1407, 140.1 (d, J =84 Hz), 136.5, 1363, 1352, 134 2(d, /=93 He), 1336

3.8 LC-MS: (ESI) caled for CoHpoFNOS [M + H] 40413, found 404 20,

{0512] 2-((10-(But-2-yn-1-yl}-3-fluoro-11-ox0-10, 1 -dihydrodibenzofb, i 1,4 jthiazepin-7-
yhamino)nicotinonitrile. "H NMR (400 MHz, Chloroform-d): § 7.94 (d, J =4.0 Hz, 1H), 7.81-7.83
(m, TH), 7.77-7 .80 (m, 2H}, 7.72-7.74 (m, 1H), 7.57-7.60 (m, 1H}, 7.15-7.18 {m, 1H)}, 6.99-7.05(m,
2H), 6.85-6.88(m, 1H), 4.90-4.95 (m, 1H), 4.39-4.44 (m, 1H), 1.86 (¢, J/ =4.4 Hz, 3H). "C NMR
{151 MHz, Chloroform-d} & 167.5, 164.0, 162.3, 155.4, 1523, 141.8, 1406 (d, ./ = 82 Hz}, 1391,
1367, 1348, 1341 (d, /=91 Hz), 1339(d, /=3 5Hz), 1251, 124 1, 1217 1181, 1179, 1160
(d,./=71Hz), 1159, 1149,937, 802, 747, 41.2, 3.9 LC-MS. (ESH caled for CusHisFNLOS [M +
H] 415.11, found 415.10.

{0513} 10-(But-2-yn-1-y1}-3~-fHuoro-7-{((3-fluoropyridin-2-yhaminodibenzofb i 1 4 fthiazepin-
11{10H)-one. "H NMR (400 MHz, Chioroform-d): & 8.04 (d, ./ =3.2, Hz, 1H}, 7.97 (d, J =3.2, Hz,
FHY, 7.77-7.81 (m, 1H), 7.64-7.71 (m, 2H), 7.26-7 33 (o, 1H), 6.99-7.04 {m, 1H), 6.76-6.80 (m,
1H), 6.64 (s, 1H), 4.89-4.93 (m, 1H), 4.40-4.44 (m, 1H), 1.86 (1, / =2.4 Hz, 3H). “C NMR (151
MHz, Chloroform-d) 6 1677, 164.0, 1623, 1478, 1461, 1446 (d, /=85 Hz), 1426(d, J =62
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Hz}, 140.9{d, /=83 Hz}, 138.0, 137.6, 1349, 134.0(d, /=93 Hz), 1252, 1223, 121 4, 121 3,

1200, 1180, 1179, 1159, 1158, 1154 (d, /= 2.1 Hz), 80.0, 74 8,412, 3.9 LC-MS: (ESD caled
for CoHisF2Nz08 [M + HJ 408 .10, found 408,10,

{0514} "iO~(But-2-yr1—"i—v})—3-ﬂuoro—"/'—((;?~me.‘th0xvpyridin~2~yl)amin@}dibenm{b i1 4lthiazepin-
11{10H)-one. ' H NMR (400 MHz, Chioroform-d). § 7.99 (d, J =2.8 Hz, 1H), 7.83-7.85 (m, 1H),
771-7.80 (m, 2H), 765 (d, J =8 8 Hz, 1H), 7.15-7.17 (m, 3H), 6.74-6.77 {m, 1H), 4.87-4.92 {m,
1H), 4.39-4.44 (m, 1H), 3.90 (s, 3H), 1.85 (1, J =4.8 Hz, 3H) V'C NMR (151 MHz, Chloroform-d) §
1678, 1639, 162.2, 1457, 1423, 141 1(d, /=82 Hz), 1385, 1383, 1368, 1347, 134.1(d, /=35
Hay, 13394, J =91 He), 1251, 1219, 1196, 1180, 1179, 115§, 1157, 1150, 1149, 799, 74 9,
55.5,41.2,3.9 LC-MS: (ESD caled for CuaHyoFN3O,8 [M + HT 42012, found 420.20

{0515} 10-(But-2-yn-1-yD)-7T-((3-cyclopropylpyridin-2-yDamine}-3-fuorodibenzolb, £ 1 4 jthiazepin-
11(10H)-one. "H NMR (400 MHz, Methanol-d4): 3 7.92 (d, J =8.4, Hz, 1H), 7.85 (d, J =72, Hz,
1H), 7.80(d, /=24 Hz tH), 7.30-736 (m, 1H), 7.67 (d, J =56, He, 1H), 7.53-7.56 (m, 1H), 7.31-
733 (m, TH), 7.17-7.22 (m, 1H}, 7.02(d, .J =64, Hz, 1H), 4.72{(d, ./ =24, Hz, 1H)}, 4.08(d, J

Hz, 1H), 1.87-1.90 (m, 1H), 1.81 (¢, J =24, Hz, 3H), 1.13-1.17 (m, 2H), 0.78-0.83 (m, 2H). °C
NMR {151 MHz, Methanol-d4) 8 167.5, 163.9, 139.8, 1347, 133.5, 1331, 1260, 117.5, 117 .3,
1157, 115.6, 1142, 39.9, 9.7, 5.2. LC-MS: (EST) caled for CosHy FNLOS [M + H] 430.14, found
430.30.

{0516] 3-Cyano-N-{10-{2-methoxyethyl)-11-0x0-10, 1 1-dihydrodibenzolb ] 1 4 jthiazepin-7-
yhbenzamide. '"H NMR (400 MHz, Chloroform-d): & 8.15 (s, 1H), 8.07-8.11 (m, 2H), 7.93 {s 1H),
7.84(d, S =8.0Hz, IH}, 7.59-7.66 (m, 3H), 7.53 (d, /=88 Hz, 1H}, 7.40-7 42 (m, 1H), 7.26-7.30
{m, 2H), 449-4.56 (m, 1H), 3.92-3.98 (m, 1H), 3.80-3.85 (m, 1H), 3.62-3 68 (o, TH), 3.35 (s, 3H).
BC NMR (151 MHz, Chloroform-d) § 169.2, 163.6, 1404, 138.7, 1382, 137.1, 135.7, 1354, 135.1,
1317, 131.0, 1309, 130.8, 1208 1287, 1268, 1244, 121.5, 118.0, 113.0, 70,1, 589 51.7. LC-MS:
(ESI) caled for CoaHaoN3 08 [M + H] 430.12, found 430.10.

10817} 3-Fluoro-N-(10-{2-methoxyethyl)-11-oxo-10,1 I -dihydrodibenzofb fi[ 1,4 Jthiazepin-7-
yhibenzamide. "H NMR (400 MHz, Chloroform-d): § 7.98 (s, 1H), 7.92(d, J =2.4 Hz, 1H), 7.66 (d,
J=20Hz 1H), 7.51-7.65 (m, 3H}, 7.40-7 49 {m, 3H} 7.23-7.31 (m, 3H), 4.50-4.57 {(m, 1H}, 3.91-
3.97 {m, 1H), 3.79-3.84 (m, 1H), 3.62-367 (m, 1H), 3.34 (s, 3H). C NMR (151 MHz, Chioroform-
d} & 169.1, 10644, 163.6, 162.0, 140.3, 1388, 1382 1371, 136.6, 1355, 1311 {d, /= 12.4 Hz},
1308, 1306 (d, /=79 Hz), 1287, 1268, 1242 1225(d. /=30 Hz), 1213, 1193, 1191, 1147,
114.5,70.2, 58.9, 51.6. LC-MS: (ESE caled for CosHpFN,O:8 [M + HY 423,12, found 423 10,
{0518] N-(10-2-Methoxyethyl)-11-ox0-10, 1 -dihydrodibenzo[b 1, 4jthiazepin-7-y1)-3-
(trifluoromethoxybenzamide. 'H NMR (400 MHz, Chloroform-d): 8 819 (s, 1H), 792 (d, J =2.4
Hz 1R, 7.72-7.76 (m, 2H), 7.50-7.60 (m, 2H), 7.48-7 52 {m, ZH), 7.38-7.41 (m, 2H), 7.24-7 28 {(m,
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2H), 4.49-4.56 (m, 1H), 3.90-3.96 (m, 1), 3.78-3.83 {m, 1H), 3.61-366 (m, 1H), 3.34 (s, 31). ’C

NMR (151 MHe, Chloroform-d) 6 1692, 164.2, 149.5, 1403, 1388 1382, 1371, 1365, 135.5,
131.1, 131.0, 1308, 130.4, 128.7, 1268, 125.1, 124 4, 1243, 1214, 120.3, 70.2, 58.9, 51.7. LC-MS:
(EST) caled for CouHyoFsNL0u8 [M + H] 489,11, found 489.10.

{0519} 3-(Dnflucromethoxy }-N-{10-(2-methoxyethyl}-11-ox0-10,1 1~
dihydrodibenzolb, f1{ 1,4 thiazepin-7-ylbenzamide. 'H NMR (400 MHz, Chloroform-d): & 7.91 (d, J
=24 Hz, 1H), 7.86 (s, 1H), 7.59-7.08 (m, 4H), 7.47-7.52 {m, ZH), 7.40-7 43 (m, 1H), 7.26-7.33 (m,
3H), 6.39-6.76 (m, 1H), 4.50-4.57 (m, 1H), 3.91-3.96 (m, 1H), 3.79-3 85 (i, 1H), 3.63-3.67 (im,
1H), 3.35 (s, 3H). PC NMR (151 MHz, Chloroform-d) 8 169.1, 164.6, 1513 (t, J = 2.8 Hz), 140.3,
1388, 138.2, 137.1, 136.4, 1355 1311, 131.0, 1308 1303, 1287, 1208, 1242 1237 123 3,
1214, 1186, 1173, 115.5, 113§, 70.2, 58.9, S1.6. LC-MS. (ESI) caled for Couy FyNoOs8 [M +
H] 471.12, found 471.10.

105261 N-(10-(But-2-yn-1-vl}-3-fluoro-11-ox0-10,1 1-dihydrodibenzolb,t} 1,4 Jthiazepin-7-y1)-3-
methyl-Z-0x0-2,3-dihydrobenzoldjoxazole-5-carboxamide. "H NMR (400 MHz, Chloroform-dy:. 3
7.93 (d, J=2.8 Hz, 1H), 7.80-7 88 (m, 1H), 7.68-7.74 {m, 2H), 7.66-7.67 {m, 1H}, 7. 56-7 58 {(m, 2H),
7.26-729 {m, 1H), 7.14-7.16 (m, 1H), 7.00-7.05 (m, 1H}, 4.90-4.95 {m, 1H), 442-447 (m, 1H), 3.47
(s, 3H), 1.86 (1, J=4.4 Hz, 3H). "C NMR (151 MHz, Chloroform-d) 8 167.6, 164.8, 164.0, 162.3,
1544, 1452, 1406 {(d, J = 8.2 Hz), 1399, 136.1, 1349, 134.0(d, .J = 9.1 Hz}, 133.7(d, /= 3.3 Hz},
1325, 1307, 1253, 124.2, 1215 1213, 118.0, 1179, 116.1, 116.0, 1097, 1081, 804, 74,6, 413,
284, 3.8 LC-MS: (EST) caled for CogH o N3OS [M + H]'%’ 488.11, found 488 10.

0521} 1-(Benzo[d]oxazol-5-y1}-3-(10-{but-2-yn-1-yi}-3-fluoro-1 1-ox0-10,11-
dihydrodibenzolb f1{ 1. 4lthiazepin-7-yDurea. "H NMR (400 MHz, Methanol-d4): & 8.29 (s, 1H), 8.03
{d,J =24, Hz, 1H}, 780 (d, J =2.0, Hz, 1H}, 7.67-7.71 {m, 1H), 7.61-7.63 {m, 1H}, 7.39-7.42 {m,
TH), 7.32(d, J=2.0, Hz, 1H), 7.11-7 16 (m, 2H), 6.81 {1,/ =8 8 Hz 1H) 4.71-4.76 (m, 1H), 4.63-
4.67 (m, 1H), 1.79 (5, 3H). PC NMR (151 MHz, Methanol-d4) 8 167.9, 163.8, 162.1, 160.2, 153.7,
143.0, 1381, 1348, 133.6,1329(d, /=93 Hz), 1300, 1253, 1249, 1218, 1196, 1173, 1169,
13154(d, /=219 Hz), 1144, 113.7, 793, 73.5, 398, 1.4 LC-MS: (ESI) caled for CosHisFNJO38
I+ H]T 473,11, found 473.10.

[0822] (E3-3-((10-(Hex-2-en-1-yi}-11-0%0-10,1 I-dihydrodibenzofb fif 1,4 Hhiazepin-7-
yhiamino)pyrazine-2-carbonitrile. "H NMR (400 MHz, Chloroform-d): 8 8.33 (d, J =2.4 Hz, 1H),
812(d, J =24 Hz 1H), 788(d,./ =24 Hz, 1H}, 7.70-7.73 (m, 1H), 7.50-7.53 {m, 1H}, 7.40-7 44
{m, 2H)}, 7.26-734 (m, 2H}, 7.15 (5, 1H), 5.61-5.70 (m, 2H}, 4 76-4 81 (m, 1H), 447-4 51 (m, 1H},
2.00-2.03 (m, 2H), 1.31-1.39(m, 2H), 1.85¢d, ./ =72 Hz, 3H). 13C NMR (151 MHz, Chloroform-d)
6 168.0, 153.0, 1454, 139.9, 1385, 1383, 137.0, 136.0, 135.1, 1345, 131.5, 131.0, 130.8, 1287,
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126.0, 1251, 1245, 121.5, 115.9, 114.6, 53.3, 34.3, 22.2, 13.6. LC-MS: (ESI) caled for CogHpNSOS

M+ H] 428.16, found 428 .10,

{85231 10-(But-2-yn~-1-yh-7-(B~{trifluoromethyhpynidin-2-yljamino}dibenzo{b 1 1 4 thiazepin-
11{10H)-one. 'H NMR (400 MHz, Chioroform-d) 8 837 (d, ./ =4.8 Hz, 1H), 7.76-7.82 (m, 3H),
770 (d, ] =48 Hz, 1H), 7.56-7.59 (m, 1H), 7.42-744 (m, 1H}, 7.26-7.34 {m, 2H), 6 86-6.89 (m,
1H), 6.72 (s, 1H), 4.93-7.98 (m, 1H), 4.39-4.44 (m, 1H), .87 (d, J =2.0 Hz, 3H). "C NMR (151
MHz, Chioroform-~d) 6 168.5, 151.5, 151.3, 1388, 1386, 137.8, 1372, 135.7{q, / = 5.2 Hz), 135.6,
1319 1301, 1310, 1286, 1250, 1243, 121.8, 114.6, 799, 749 41.2, 3.9 LC-MS: (ES]) caled for
CoaH7FsNAOS [M + H 440,11, found 440,10,

{0524] Methyl 2-((10-(but-2-yn-1-y)-11-ox0-10, 1 I -dihydrodibenzofb,f1[ 1 4 jthiazepin-7-
yhamino)nicotinate. 'H NMR (400 MHz, Chioroform-d): § 10.23 (s, 1H), 8.38-8.40 (m, 1H), 8.23-
8.25 {m, 1H}, 7.98-7.99 (m, 1H), 7.60-7.78 (m, 4H}, 7.43 {d, J=8.8 Hz, 1H)}, 7.26-7.33 (m, 2H),
6.75-6.78 (m, 1H), 4.92-4.97(m, 1H), 4.43-4.44 (m, 1H), 3.93 (s, 3H), 1.86 (1, J =4.4 Hz, 3H). °C
NMR (151 MHz, Chloroform~-d} & 168.6, 167.9, 1556, 1531, 1403, 1388, 1381, 1379(d, /= 2.0
Hzy 1354, 1318 1311, 1309, 1285, 1249, 1241, 1215, 114.0, 1074,798,750,524,412, 39,
LOC-MS: (ES) caled for CodaoNa058 [M + HY 43012, found 430.10.

8525} 4-Azido-N-(11-oxo-10-(prop-2-yn-1-y1}-10,1 I-dihydrodibenzo{b fif 1,4 Jthiazepin-7-
yhibenzamide. "H NMR (400 MHz, Chloroform-d) 8 8.02 (s, 1H), 7.95 (d, /= 2.2 Hz, 1H), 7.85 (d,
J=86Hz 2H), 782771 (m, 1H), 771 - 7.60 {m, 2H}, 741 (d, ./ = 78, 3.0Hz, 1H), 735-725
{ro, 2H), 7.09(d, J = 8.6 Hz, 2H)}, 494 (dd, /= 173,25 Hz, 1H), 4.55(dd, /= 173, 2.5 He, 1H),
236 (t,J = 2.4 Hz, 1H). C NMR (101 MHz, Chioroform-d) 5 168.5, 164.7, 144.1, 139.5, 138.6,
1373, 136.2, 1361, 131.9, 131.3, 1312, 130.7, 1289, 1287, 1251, 1242, 1213, 1193, 794,725
40.6. LC-MS: (ESI) caled for CoaHisNsGoS [M + H] 426.10, found 426 10

{0526} N-(10-(But-2-yn-1-y1}-1 l-ox0-10,1 1 -dihydrodibenzofb,f][ 1,4 Jthiazepin-7-y1)}-2-(7-
{(dimethylamino)-2-oxo-2H-chromen-4-yDacetamide. 'H NMR (400 MHz, Chloroform-d) 5 7.78 —
770 (m, 1H), 7.63 (4, J =88 Hz, 1H), 755 - 748 (su, 1H), 747 - 742 (m, 2H), 739{(dd, J =75,
16 Hz, 1H), 729(dd, ] =69, 1.9 Hz, 3H), 6062 (dd, ] =90, 2.6 Hz, TH), 651 {(d, I =25 Hz, 1H),
6.12(s, 1H), 490 (dd, F =168, 2.7 Hz, 1H), 439 (dd, J =169, 2.6 Hz, 1H), 3.78 (5, 2H), 3.05 (s,
6H), 1.83 (1, 1= 2.3 Hz, 3H). LC-MS: (ESH caled for CaoHasNaO4S [M + HY' 524,16, found 524.30.
185271 N-(11-Ox0-10-(prop-2-yn-1-y1}-10, 1 I -dihydrodibenzo[b i 1 4 thiazepin-7-
yhibenzo|d]thiazole-5-carboxamide. "TH NMR (600 Mz, Chloroform-d) 8 9.11 (s, 1H), 8.59(d, J =
24 Hz 1Hj) 831 (s, IH) 808 -8.01 {m, ZH), 799 (dd,J =84, 1.7Hz, 1H)}, 780 - 7.74 (m, 1H)},
769(d,J=14Hz 2H), 746 -740 (n, 1H), 735727 {m, ZH), 496 (dd, / = 173, 25 He, 1H),
456 (dd, J = 17.3, 2.5 Hz, 1H), 237 (t,/ = 2.5 Hz, 1H). P"C NMR (151 MHz, Chloroform-d) &
168.5, 165.3, 1559, 153.0, 139.6, 138.6, 137.3, 1362, 136.1, 1329, 1319, 1313, 131.2, 1287,
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1251, 124.5, 124 2, 122.6, 122.0, 1213, 79.4, 72.5, 40.6. LC-MS: (ES]) caled for CpgH i NS [M

+ H] 442.07, found 442.20.
{05281 N-(5-(But-2-yn-1-y1)-6~-ox0-6,1 1 -dihydro~-5H-dibenzolb, elazepin-2-vi}-4~
methoxybenzamide. 'H NMR (600 MHz, Chloroform-d) § 7.86 — 7.80 (m, 4H), 7.75 (d, J = 2.5 Hz,
THY, 7.58(d, /=87 He, 1H), 742 - 732 (m, 2H), 7.25(d, /=62 Hz, TH), 716 {d, J = T4 Hz
1H), 6.99 - 693 (m, 2H), 489 (dd, /= 169,24 Hz, 1H), 458(dd, /=170,24 Hz, 1H), 418 (d, J
=133 Hz, 1H), 3.87 (s, 3H), 3.54 (d, J = 13.3 Hz, 1H), 1.84 {1, J = 2.3 Hz, 3H). “C NMR (151
MHz, Chloroform-d) 6 1682, 1652, 162.6, 1421, 1382, 1363, 136.0, 1323, 1317, 131.1, 1289,
127.0,126.8, 126.1, 123.1, 1188, 1186, 114.0, 79.8, 75.1, 55.5, 40.1, 38.6, 3.8, LC-MS: {(ESI) caled
for CaogHpN2Os [M +H] 41117, found 411.20.
10529} (£)-10-(Hex-2-en-1-y1)-7-(isoquinolin-3~ylaminodibenzolb fif 1,4 ithiazepio- 1 11 0H}-one.
"H NMR (400 MHz, Chiloroform-d): 3 8.95 (s, }H), 7.82-784(d, }=8.0 Hz, 1H), 7.72-773 (d, J=4.0
Hz 1R, 7.56-7.71 {m, 3H), 7.41-7.43 (m, 1H), 7.26-7 37 (m, SH), 7.13(s, 1H), 6.64 (5, 1H), 5.66-
5.69 (m, 2H), 4 80-4.84 (m, 1H}, 448-4.49 (m, 1H), 2.00-2.02 (m, 2H}, 1.34-1.40 {m, 2H), 0.83-0.87
(t, 7=8.0 Hz, 3H). PC NMR (151 MHz, Chloroform-d) & 168.8, 152.0, 150.8, 139.1, 138.9, 138.5,
1384, 137.4,137.3, 1343, 1314, 131.0, 130.8, 1306, 1286, 1278, 1264, 1253, 1252, 1248,
1242, 1224, 1196, 1004, 53.2, 343, 22.3, 13 6. LC-MS: (EST) caled for CoeHpsN3OS [M + HY
452 18, found 452.30.
{0530} 2-(Benzold]oxazol-5-y1)-N-(10-(Z-methoxyethyl}-11-ox0-10,11-
dihiydrodibenzolb, f1[ 1,4 thiazepin-T-yDacetamide. 'H NMR (400 MHz, Chloroform-d): § 8.26 (s,
1H), 8.15 (s, 1H), 7.95-7.96 (d, / =4.0 Hz, 1H), 7.82-7 89 (m, 1H}, 7.61-7.68 (m, 1H}), 7.51-7.53 (d,
J=8.0Hz, 1H), 740-742 (d, J =8.0 He, 1H), 7.25-7 32 (o, 2H), 4 51-4.58 {m, 1H), 3.92-3 98 (i,
1H), 3.80-3.85 (m, 1H), 3.63-3.68 (m, 1H), 3.35 (s, 3H). "'C NMR (151 MHz, Chloroform-d) 3
1691, 169.0, 1533 1495 140.7, 1399, 1388, 1382, 137.0, 1355, 1311, 131.0, 1309, 1307,
128.6, 127.0, 126.6, 123.6, 121.4, 1208, 111.6,70.1, 588, 51.5, 44 4. LC-MS: (ES]) caled for
CosHpa N3 048 [M + HY 460,14, found 446,10
{6531] N-(10-(2-Methoxyethyl)}-11-0x0-10,11-dihydrodibenzolb {1} 1,4 {thiazepin-7-yi}-2-0x0-2,3-
dihvdrobenzo[d]oxazole-5-carboxamide. "H NMR (600 MHz, DMSO-d6) 8 10.40 (s, 1H), 8.16 (d, J
=24 Hz 1H), 780771 (m, 2H), 7.64{dd, J = S3, 35 He, 2H), 7.63 = 7.57 (m, 1H), 7.56 - 749
(m, 1H),744(d, /=84 Hz 1H), 740 (1d, /= 68,61, 34 Hz 2H), 458 -~ 450 (m, 1H), 3.85{(dt, J
=140, S.6 Hz, 1H), 3.58(dt, /= 10.1, 6. 0 Hz, 1H), 3.52(dd, ./ = 101, 5.7 Hz, 1H), 3.21 (s, 3H).
PO NMR (151 MHz, DMSO-d6) 8 167.1, 164.3, 153.8, 145.2, 137.7, 137.5, 136.4, 135.0, 130.4,
1303, 1303, 130.0, 1295, 1283, 126.0, 123.0, 121 6, 1209, 108.6, 108.5, 68.7, 57.5, 493, LC-MS:
(BST) caled for CoHooN3OsS [M + H]"462.11, found 462,10,

~1
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{05321 N-(10-(2-Methoxyethyl)-11-0x0-10,11-dihydrodibenzo[b f]{ 1,4 thiazepin-7-yi }-3-methyl-2-

ox0-2,3~dihydrobenzo]dloxazole-5-carboxamide. 'H NMR (400 MHz, Methanol-d4) 8 8.07 (s, 1H),
7.69-7.78 {m, 3H}, 7.59-7.62 (m, 2H)}, 7.48-7 .50 (m, 1H}, 7.33-7.37 {(m, 3H), 4.55-4.61 (m, 1H),
3.92-3.98 (m, 1H), 3.65-3.75 {m, 1H), 3.51-3.64 (m, 1H), 3.44 (s, 3H), 3.30 (s, 3H). “C NMR (151
MHz, Methanol-d4) 5 169.9, 166.3, 1549, 1452, 1393, 139.0, 138.1, 137.0, 1368, 132.2, 130 8,
1308, 1307, 1304, 128.5, 1265, 1242, 122.5,121.7,109.0, 1079, 69.7, 57.6, 50.9, 27.2. LC-MS:
(BST) caled for CosHp NROsS [M + H]" 476.13, found 476.10.

105331 2-(2-(7-(Furan-3-carboxamido}-1 1-oxodibenzolb 11 4}thiazepin-10(1 1 H)-vljethoxviacetic
acid. "H NMR (400 MHz, Methanol-d4): 8 8.20 (s, 1H), 8.03 (s, 1H), 7.60-7.66 (m, 4H), 7.47-7.49
{d, ./ =8.0 Hz, 2H), 7.35-7.37 {(m, 2H)}, 6.91 (5, 1H), 4.52 {m, 1H), 3.96-4.08 {m, 4H}, 3.82-3 85 {m,
TH). C NMR (151 MHz, Methanol-d4) § 172.8, 170.0, 162.1, 145.8, 144.0, 139.2, 138.9, 138 1,
136.7, 136.6, 1308, 130.7, 1304, 1285, 126.6, 124.0, 122.6, 121.6, 1085, 68 4, 67 8, 51 1. LC-MS:
{(ESI) caled for CaxHisN,O6S [M + H]™ 439.10, found 439.10.

{0534] 6-(7-(Furan-3-carboxamido)-11-oxodibenzo[b,f][1,4]thiazepin-10(1 1H -y ihexanoic acid. |
NMR (400 MHz, Chloroform-d) 8 8.49 (s, 1H), 808 (s, 1H), 7.78(d, / =24, Hz, EH), 7614,/
=68, Hz, 2H}, 741 (5, 1H), 7.29(d, ./ =16, He, TH), 7.20-726 (m, 3H}, 6.78 (d, ./ =1 .2, Hz, 1H),
4.71-4.74 (m, 1H}, 3.50-3.53 (m, 1H), 2.27 (t, J =68, Hz, 2H), 1.54-1.65 {mm, 4H), 1.36-1.43 (m,
2H). PO NMR (151 MHz, Chioroform-d) § 178.3, 169.2, 161.3, 1457, 144.0, 138.9, 138.0, 137.4,
131.2,131.0, 130.7, 128.6, 126.2, 1246, 122.6, 121.7, 108.5, 505,33 8, 27.6, 26.2, 243 LC-MS:
(BSD) caled for CpaHzN2Os8 [M -+ H] 45113, found 451.10.

18535} (£)-10-(Hex-2-en-1-y13-7-({4-methoxypyridin-2-vi)amino)dibenzolb,f{[ | 4{thiazepin-
11(10H)-one, 'H NMR (400 MHz, Chloroform-d) 8 8.00 (d, I=6.0 Hz, 1H), 7.71 (t, I=7.6 Hz, 1H),
7.57 (s, 1H), 7.41 (d, }=7.6 Hz, 1H), 7.29-7.35 (m, 3H}, 7.19-7.25 (m, 1H), 6.39(d, I Hz, 1H},
6.29 (s, 1H), 5.60-5.71 (m, 2H}, 4.76-4 81 (m, 1H}, 443-4.48 (m, 1H), 3.81 (s, 3H), 1.96-2.06 {m,
2H), 1.33-1.38 (m, 2H), 0.84 (1, J=7.2 Hz, 3H). PC NMR (151 MHz, Chloroform-d) 8 170.0, 168.7,
167.7, 156.5, 1482, 138.8, 138 4, 1382, 138.1, 137.1, 1343, 1314, 131 0, 130.6, 128.6, 1263,
1252, 123.5,120.7, 103.6,93.4, 553, 53.2, 343, 22.3, 13.6. LC-MS: (ESI) caled for CgsHzeN-G,8
P+ HT 432,18, found 432.10.

{05836} (£)-10-(Hex-2-en-1-y[)-7-((4-(trifluoromethyDpyridin-2-
yljamino)dibenzo[b,f][ 1,4 thiazepin-11{10H)-one. "H NMR (400 MHz, Chloroform-d): § 8.14-8.16
(d, =8 0 Hz, 1H), 7.71-773 (4, I=8.0 He, 1H), 7.59 (s, 1H), 741-746 (m, 2H}, 7.11 {s, 1H), 6.99-
7.00 (m, 1H), 5.30-5.08 {(m, 2H}, 4.79-4 84 (m, 1H), 4.40-4 82 (m, 1H}, 2.00-2.04 (m, ZH), 1.33-1.39
(ro, 2FD), 0.82-0.85 (t, F=8.0 Hz, 3H). V'C NMR (151 MHz, Chloroform-d) § 168.5, 154.7, 138.3,
138.1, 137.9, 1347, 131.6, 1311, 131.0, 1289, 1208, 1263, 125.0, 1231, 109.8, 106.7, 53.3, 343,
222, 13.5. LC-MS: (ESD) caled for CosHyFaN3OS [M + H]' 470.15, found 470.20.
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{6537) (F)-10-(Hex-2-en-1-y1)-7-{(4-isopropvlpyridin-2-ylamino)dibenzolb,fif 1 4 jthiazepin-

11(10H)-one. "H NMR {400 MHz, Chloroform-d): § 12.03 (s, 1H), 7.77{d, J =6.4, Hz, 1H), 7.35
(m, 1H), 7.55(d, J =24 Hz, 1H), 741-7.46 (m, 2H}, 7.31-7.35 {m, 2H), 7.22-7.26 (m, 1H}, 6.90 (s,
1H), 6.76-6.77 {m, 1H), 5.64-5.68 (m, 2H), 4.79-4.82 (m, 1H}, 4 46-4 51 (yu, 1H), 2.85-2.90 {im,
1H), 2.01-2.03 {m, 2H), 1.36-1.43 (m, 2H), 1.21-1.25 (m, 6H), 0.85 (t, J =7.2, Hz, 3H) PC NMR
{151 MHz, Chloroform-d) & 168.4, 1673, 1528, 1417, 138.3, 138.1, 1378, 137.0, 134 6, 134 4,
1316, 131.0,131.0, 128.9, 1273, 1268, 125.0, 1243, 113.0, 107.6, 533,347,343, 22,4, 223,
222, 13.6. LC-MS: (ESI) caled for CoyH3NL08 [M + HY 444.21, found 444 40,

10338} (#)-7-{((4-Cyclopropylpyridin-2-yhamino - 10-(hex-2~-en~ -yl )dibenzolb, {1l 1,4 thiazepin-
11{10H)-one. "H NMR (400 MHz, Methanol-d4): § 7.71 (d, J =6.4, Hz, 1H), 7.63-7.67 (m, 3H),
7.49-7 51 {m, 1H), 7.37-7.40 (m, 3H), 6.88 (s, 1H), 6.70-6.72 (m, 1H}, S.71 (s, 1H), S.62 (s, 1H},
4.91-4 97 (m, 2H), 444-4 48 (m, 1H), 1.99-2.04 {m, 3H), 1. 30-1.39 {(m, 2H), 1.26-1.29 (m, 2H},
0.97-1.00 (m, 2H), 0.84 (t, J =7.2 Hz, 3H). PC NMR (151 MHz, Methanol-d4) 8 169.2, 165.2,
151.0, 141.4, 1383, 138.0, 1379, 1360, 134.6, 1343, 131.1, 130.9, 130.7, 1288, 127.6, 1273,
1247, 1245, 1118 108.8,52.6,34.0,21.9, 157, 125, 114 LC-MS: (EST) caled for CpyHppN3OS
M+ HT 442.20, found 4423

185391 (£)-7-{(4-Fluoropyridin-2-yhamino)-10-(hex-2-en-1-ylidibenzo[b 1 1 4 lthiazepin-1 1{10H)-
one. 'H NMR (400 MHz, Methanol-d4). 5 8.15 (dd, J ~14.8, 6.0 Hz, 1H), 7.70-7.72 {m, 1H), 7.58
{d,J =24 Hz tH) 7.26-743 {(m, 5SH), 6.74 (5, 1H), 6.54 (dd, J =3.6, 2.4 Hz, 1H), 6.45-6.48 {m,
THD), 5.64-5.67 (m, 2H), 487 (d, /=14 Hz, 1H), 448 (d, J =4 8 Hz, 1H), 1 99-2.01 (m, 2H), 1.32-
1.39 (m, 2H), 0.84 (1, J =7.6 Hz, 3H). C NMR (151 MHz, Chloroform-d) 8 170.9, 169.2, 168.7,
157.5(d, /=104 Hz), 150.6, 1387, 1385, 1384, 1377, 1372, 1344, 1315, 131.0, 1307, 128 &,
1263, 1251, 1238, 121.0, 104 3(d, /= 180 Hz}, 955(d, /=212 Hz}, 533,343,223, 136, LC-
MS: (ESI) caled for CogHpFN;OS M+ H}‘ 42016, found 420.30.

185401 3-(1-Cyanoethy! 3-N-{1 1-ox0-10-(2~(prop-2-yn-1-yloxylethyi}-10,11~
dihydrodibenzolb f1] 1 4thiazepin-7-ylbenzamide. "H NMR (400 MHz, Chloroform-d): 8 8 17 (s,
1H), 793 (d, ./ =24 Hz, 1H}, 7.84 (s, 1H}, 778 {(d,./ =24 Hz, 1H), 7.61-7.65 {m, 2H), 7.55(d, J
=20 Hz, 1H}, 747-7.51 (m, 2H), 7.38-7.41 (m, 1H}, 7.23-7.30 {m, 2H), 4.53-4.59 (m, 1H}), 415 {d,
J =24 Hz, 2H}, 3.94-4.00 (m, 3H), 3.79-3 83 {(m, 1H), 242, /=24 Hz 1H), 1 66(d, J=7.6Hz,
3H). PC NMR (151 MHz, Chloroform-d) 3 169.2, 165.1, 140.1, 138.8, 138.2, 138.0, 137.1, 135.7,
1355, 13101, 131.0, 130.8, 1303, 1297, 1287, 126.8, 1267, 1258, 1243, 1214, 121.1, 794, 74.7,
67.6,58.4,51.5,31.2,21.3. LC-MS: (EST) caled for CogHzyNa(sS [M + HJ 482,16, found 482 10
[0841] N-(10-Allyl-11-0x0-10,11-dihydrodibenzo{b ] 1,4 thiazepin-T-yhbenzo{djthiazole-5-
carboxamide. "H NMR (400 MHz, Chloroform-d}) § 9.10 (s, 1H), 8.60 (s, 1H), 8.45 (s, 1H), 8.09 -
794 (m, 3H), 772 - 7.63 {m, 2H}, 742 — 7.33 {m, ZH), 7.29 (s, 1H), 6.08 - 594 (m, 1H), 530 (d, J

93



WO 2024/253980 PCT/US2024/032171
= 17.2 He, 1H), 5.20 (d, J = 10.3 Hz, 1H), 4.83 (dd, J = 15.6, 5.4 Hz, 1H), 4.56 (dd, J = 15.6, 5.9

Fz, 1H). C NMR (151 MHz, Chloroform-d) 5 168.8, 165.4, 156.0, 1555, 152.8, 139.7, 138.6,
1381, 137.4, 1367, 1359, 1333, 133.0, 131.4, 131.1, 1309, 1287, 126.5, 125.8, 1258, 124 6,
124.2,122.5, 1219, 121.2, 117.5, 54.0. LC-MS: {(ESD calcd for CugfligN3O, 8, [M -+ HI 444.09,
found 444.00.

105421 N-(10-(But-2-yn-1-y1}-1 l-ox0-10,1 {-dihydrodibenzofb,f]] 1 4]thiazepin-7-yDfuran-3-
carboxamide. "H NMR (400 MHz, Chloroform-d) § 8.07 - 8.02 (m, 1H), 7.86 (d, J = 2.5 Hz, 1H)},
779773 (m, 1H), 7.69 (d, J = 8.7 Hz, 1H), 7.61 (dd, /= 8.7, 2.5 Hz, 1H), 7.55 (s, 1H), 7.49 (d, J
=18Hz 1H),7400d,/=063,57, 19Hz, 1H), 734-728{(m, 2H), 671 {d, /=20 Hz, 1H), 494
(dd, J = 17.0,2.4 Hz, 1H), 443 (dd, J = 17.0, 2.4 Hz, 1H), 1.85 (t, J = 2.4 Hz, 3H). "C NMR (151
Mz, Chloroform-d) & 168.6, 160.8, 1455, 144.1, 139.6, 138.6, 137.5, 135.9, 135.7, 131.7, 131.0,
128.6, 1251, 1240, 1227, 1212, 1084, 80.2, 74.7, 41 3, 3 8. LC-MS: (ESI) caled for CoH N, O:8
M+ H]' 389.10, found 389.10.

{0543} 4-Methoxy-N-{6-0x0-5-{2-(prop-2-yn-1-yloxyjethyl }-6,11-dihydro-5H-dibenzo{b,elazepin-2-
yDbenzamide. "H NMR (600 MHz, Chloroform-d) 8 7.87 (s, 1H), 7.86 — 7.79 (m, 2H), 7.76 (dd, J =
78, 1.4 Hz, 1H), 7.71(d, J = 2.4 Hz, 1H), 7.37 - 7.27 (m, 3H), 723 (.. =~ 6.9 Hz, 1F), 7.14 (d, J
6.1 Hz, 1H), 6.9% —6.93 (m, 2H), 477 (ddd, J = 138, 7.1, 43 Hz, 1H), 4.27(d, J = 13.1 Hz, 1H),
412 ¢, J = 2.5Hz, 2H), 396 - 388 {m, 2H}, 3.86 (s, 3H}, 3.79(ddd, ./ = 100, 7.1, 4 2 Hz, 1H),
3.50(d,J = 132 Hz, 1H), 2.39 (¢, J = 2.4 Hz, 1H). *C NMR (151 MHz, Chloroform-d) § 168.9,
1652, 162.6, 1426, 139.8, 136.0, 132.9, 131.5, 1306, 1289, 1269, 1268, 126.0, 1245, 11858,
118.6, 114.0, 79.4, 74.7, 67.1, 58.0, 55.5, 49.6. LC-MS: (EST) caled for CorFasN-O, M + HI
44118, found 441 .10,

{0544} 3-(Fluoromethoxy }-N-{10-2~methoxyethyl)- 1 1-oxo-10,11-

dihydrodibenzolb f1{ 1,4 thiazepin-7-ylbenzamide. 'H NMR (400 MHz, DMSO-d6): § 7.91 (d, J =
8.0 Hz, 1H), 7.86 (s, 1H), 7.67 (d, J = 1.6 Hz, 1H), 7.40-7.62 (m, TH), 7.26-7.30 {m, 3H), 5.82 (s,
1), 5.69 (s, 1H), 4.51-4.57 (m, 1H), 3.90-3.96 (m, 1H), 3.79-3.84 (m, 1H), 3.62-3.67 (m, 1H), 3.34
(s, 3H). C NMR (151 MHz, Chloroform-d) 6 169.1, 165.1, 157.0, 140.1, 138.8, 138.2, 137.1,
136.2, 1357, 1311, 131.0, 130.7, 130.2, 128.6, 126.8, 124.1, 121.7, 121.3, 1203, 1155, 70.1, 58 9,
51.6. LC-MS: (EST) caled for CoadnFNL 048 [M -+ HY 452.50, found 452,12,

105451 2 2-Difluoro-N-{10-(2-methoxyethyi}-1 1-oxo-10,1 1 -dihydrodibenzofb fi[ 1 4Jthiazepin-7-
yhibenzo[d ][ 1.3]dioxole-5-carboxamide. 'H NMR (400 MHz, Chloroform-d): 8 7.91 (d, ./ =72 Hz,
2H), 7.64-7.66 (m, 1H), 7.57-7.61 (m, 3H), 7.50(d, J=8.4 Hz, 1H), 7.39-7.42 (m, 2H), 7.13 (d, J
=8 8 Hz, 1H), 4.50-4.56 (m, 1H), 3.91-3.97 (m, 1FD), 3.79-3.84 (m, 1H), 3.62-3.67 (m, 1F), 3.45 (s,
3H). P NMR (151 MHz, Chloroform-d} 6 1692, 1641, 146.3, 1441, 140.2, 1388, 1382, 137.1,
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135.6, 131.7, 131.1, 131.0, 130.8, 1287, 126.8, 1242, 123.3, 121.4, 1094, 109.1, 70.1, 58.9, 51.7.

LC-MS: (ESI) caled for CouHyoF,N>OsS [M + Hi " 484.47. found 484 09
{05846} (£)-10-(Hex-2-en-1-y13-7-((3~-methyipyrazin-2-yhamino)dibenzofb £} 1,4 thiazepin-1 1{1 0H)-

one. 'H NMR (400 MHz, Chloroform-d): 0 7.71-7.76 {m, 2H), 7.54-7 .55 (d, J=4.0 Hz, 1H), 741~
746 (m 2H), 7.31-7.37 (m, 2H), 7.20-726 (m, 2H), 6.71-6.72 (d, J=4.0 Hz, 1H), 5.64-5.68 (m, 2H),
4.777-4.82 (m, 1H), 4.47-4.52 (m, 1H), 2.38 (s, 3H), 1.99-2.03 (m, 2H), 1.33-1.40 (m, 2H), 0.83-0 86
{t,./ =80 Hz, 3H}. B NMR (151 MHz, Chioroform-d) ¢ 168.7, 149 8, 1409, 139.3, 138§, 138.5,
1381, 137.4, 1367, 134.7, 1342, 131 4, 131.0, 130.6, 128.6, 1259, 1252, 1233, 120.5, 533, 343,
223,204, 13.6. LC-MS: (ESD) caled for CpqHpsN4OS [M + H] 417.54, found 417.20.

{65471 (F)-10-(Hex-2-en-1-y1)-7-((3-methoxypyrazin-2-yjamino)dibenzo{b, ] 1,4 ]thiazepin-
11(10H)-one. "H NMR {400 MHz, Chloroform-d); § 7.71-7.76 {m, 2H), 7.54-7.55 (d, ./ =4.0 Hz,
1H), 7.41-7.46 (m 2H), 7.31-7.37 (m, 2H), 7.20-7.26 (m, 2H), 6.71-6.72 (d, 7 =4.0 Hz, 1H), 5.64-
568 (m, 2H), 4.77-4.82 (m, 1H), 4.47-4.52 (m, 1H), 2.38 (s, 3H), 1.99-2.03 (m, 2H), 1.33-1.40 {m,
2H), 0.83-0.86 {t, J=8.0 Hz, 3H). “C NMR (151 MHz, Chloroform-d} 5 168.7, 148.4, 141.7, 138.9,
1385, 137.7, 1374, 136.8, 1342, 133.1, 1314, 131.0, 130.6, 1207, 1285, 126.0, 1252, 1223
1195, 53.8, 533, 34.3

433.20.

,22.2,13.6. LC-MS: (EST) caled for CoqHasNgO28 [M + H 43354, found
{0548} (7)-7<(3,5-Dimethylpyridin-2-vlamino}-10-{hex-2-en-1-yl idibenzolb f]{1 4lthiazepin-
11{10H)-one. "H NMR (400 MHz, Chioroform-d): 810.22 (s, 1H), 7.66-7.75 (m, 3H), 7.26-7.39 {m,
4H),7 14 (d, J =24 Hz, 1H), 7.00-7.02 (m, 1H), 5.62-5.65 (m, 2H), 475-4.30 (m, 1H), 444-4.50 (m
1H), 2.34 (s, 3H), 1.97-2.02 (m, 2H), 1.95 (s, 3H), 1.32-1.37 (m, 2H), 1.85(d, J=7.2 Hz, 3H). "C
NMR (151 MHz, Chloroform-d) 8 168 5, 1493, 1478, 1399, 1383, 1382, 137.0, 136.9, 1352,
134.5,131.5, 131.0, 130.8, 128 8, 1270, 1264, 125.3, 1245, 122.2,53.2,343,222
13.6. LC-MS: (EST) caled for CagHoeMN3OS [M + HI' 430.59, found 430.20.

{05491 10-(But-2-yn~-1-yh)-7-((3-ethynvipyridin-2-ylamino)dibenzo{b, fi{ 1 4 thiazepin- 1 1{1OH}-one.
"H NMR (400 MHz, Chioroform-d): § 8.21 (s, 1H), 7.88 (s, 1H), 7.77 (d, J= 7.2 Hz, 1H), 7.65-7.72
{m, 3H}, 743 (d, J =72 Hz, 1H)}, 7.24-733 (m, 3H}, 6.73-6.76 (m, 1H), 494 (d, /= 172 Hz, 1H),
4.42(d, J=17.2 Hz, 1H), 3.57 (s, 1H), 1.86 (s, 3H). "C NMR (151 MHz, Chloroform-d) & 168.5,
1553, 147.9, 1407 138.7, 138.0, 1379, 137.8, 1356, 131.8, 131.1, 1309, 1285, 125.1, 122 9,
1204, 1147, 1037, 85.4,79.9, 78.6, 75.0, 41.1, 3.9 LC-MS: (EST) caled for CosHyeN0S [M + HY
496 48, found 396.10.

05580} 10-(But-2-yn-1-yD-7-({3-fluoro-4-methylpyridin-2-ylaminodibenzo[b f][ 1,4 ]thiazepin-
LI(10H)-one. "H NMR {400 MHz, Chloroform-d): §7.88 (d, /=6.0 Hz, 2H), 7.77 (d, J =7.2 Hz, 1H),
7.63-7.68 {m, 2H}, 743 (d, /=72 Hz, 1H), 7.26-7 33 (m, 2H), 6.58-6.64 {m, 2H), 4.91-4.96 {m,
1H), 4.39-4.43 (m, 1H), 2.28 (s, 3H), 1.86 (5, 3H). "C NMR {151 MHz, Chioroform-d) § 168.6,
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1467 1450, 1442, 141.7(d, J = Hz}, 138.8, 138.1, 137.9, 137.5, 1357, 132.1 (d, } = 13.0 Hz},

1318, 1311, 1309, 128.5, 1251, 1223, 1197, 1179, 798,750,411, 13.9,3.9. LC-MS: (ESD
caled for CuaHioF N3OS [M + HY 403.47, found 403.12.

j05511 1 O~(But~2~yr1— 1-yD-7-({3-fluoro-S~-methylpyridin-2-yhaminoydibenzolb,{1] 1,4 jthiazepin-
11{10H)-one. 'H NMR (400 MHz, Chioroform-d): 87.86-7.90 (m, 2H), 7.76-7.78 (m, 1H), 7.62-7.67
{m, 1H), 7.59-7.60 (m, 1H), 742 (d, /=7.6 He, 1H}, 7.26-7 33 (m, 2H), 714 (d, J=11.6 Hz, 1H),
6.51 (d, J=2.0 Hz, 1H), 4.91-4.96 (m, 1H), 4.39-4 44 (m, 1H), 2.27 (s, 3H), 1.86 (s, 3H). "€ NMR
(151 MHz, Chloroform-d) 8 168.6, 1477, 146.0, 1423 (d, /=99 Hz), 142.0(d, /=55 Hz), 1388,
138.3, 137.9, 1373, 1357, 1318, 131.1, 1309, 1285, 1254, 1251, 1225, 1224, 121.8, 1193,
79.8,75.0,41.1,17.5, 3.9 LC-MS: (ESI) caled for CosHoFN2OS [M + HY 404.47, found 40420,
{08821 10-(But-2-yn-1-y)-7T-((3~-fluoro-6-methylpyridin-2-yDamino)dibenzolb 1] 1,4 thiazepin-
11(10H)-one. "H NMR (400 MHz, Chloroform-d): 8 7.86 (d, J = 8.0, 1H),7.73-7.77 (m, 2H), 7.65
(d, /=80, 1H), 743 (d, /=80, 1H), 7.15-7.20 (m, 2H},6.55-6.60 (m, 2H), 491-4.96 (m, 1H), 4.39-
4 45 (m, 1H), 2.46 (s, 3H), 186 (1, /= 2.4 Hz, 3H). PC NMR (151 MHz, Chloroform-d)  168.6,
1516, 1461, 1444, 1433 (d, /=95Hz), 1388, 1382 13790, 1373, 1356, 1318 131.1, 1309,
1285, 1251, 1219, 1217, 1215, 1193, 1142, 799,750,412, 237, 3.9, LC-MS: {(ES]) caled for
CosHoFN308 [M + Hi' 404 .47, found 404.20.

{85831 2-((10-(But-2-yn-1-yl}-11-ox0~10,1 I -dihydrodibenzof b, fi[ 1, 4}thiazepin-7-yl jamino}-3-
methylisonicotinonitrile. "H NMR (400 MHz, Chloroform-d): & 8.50 (s, 1H), 8.18 (d, /= 5.2 Hz,
V), 7.97 (d, J=24He, 1H), 775(d, /=24 Hz, 1H), 761-7.64 (m, 2H), 7.50-7.52 {m, 1H}, 7.40-
743 (m, 2H), 716 (d, ./ =52 Hz, 1H}, 4.80-4.85(m, 1H}, 4.65-4.70 (m, 1H), 2.44 (s, 3H), 1.78(s,
3H). LC-MS: (ESD caled for CpgHpN,O8 [M + Hf 411 49, found 411.20.

{6554} 10-(But-2-yn-1-v1}-7-(pyridazin-3-ylamino)dibenzo[b,f][ 1 4]thiazepin-11{10H }-one. 'H
NMR (400 MHz, Chloroform-d)y 8873 (d, /=4 4 Hz, 1H), 7.71-7.79 (m, 1H), 7.68-7.70 {m, 2H),
7.40-7 44 {m, 2H}, 7.26-7.35 (m, 3H), 7.03-7.06 (m, 1H}, 4 93-4 98 {(m, 1H), 440-4.45 (m, 1H), 1 .86
{t,J=4.4 Hz, 3H). VC NMR (151 MHz, Chioroform-d) § 168.4, 157.4, 145.4, 138.9, 1385, 137.7,
137.6, 1362, 1311, 131.0, 1287, 1279, 1255, 1237, 121.2, 1142, 80.1, 748, 412, 3.9 LC-MK:
(ESI) caled for CoyHyNLOS [M + HY™ 373 .44, found 373,10,

[08585] N-(10«But-2-yn-1-y1}-1 l-ox0-10,1 I -dihydrodibenzofb, [} 1,4 Jthiazepin-T-yi }-4-
{diftuoromethoxy)benzamide. "H NMR (400 MHz, Chloroform-d): 89.11 (s, 1H), 8.58 (d, /=12 Hz,
1H), 8.21 (s, 1H), 8.05-8.08 (m, 1H), 7.98-8.01 (m, 2H), 7.74-7.79 {m, 2H), 7 68-7.71 (1, 1H)}, 7.13-
7.16 (m, 1H), 6.98-7.03 (m, 1H), 4.90-4.95 {m, 1H), 4.42-4.47 (m, 1H}, 1.86 (¢, J=2.0 Hz, 3H). ’C
NMR (151 MHz, Chloroform-d) 6 168.5, 164.7, 1539, 1399, 138 5, 137.6, 1359, 131§, 131.3,
1311, 129.1, 1287, 1252, 1241, 1212, 1193, 117.1, 1153, 113.6, 80.2, 747, 41.2, 3.8 LC-MS:
(EST) caled for CysH oF;N2OL8 M+ H}' 464.48, found 464.10.

.
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{0556} N-(10-(But-2-yn-1-yl}-1 1-ox0-10,11-dihydrodibenzofb ] 1 4jthiazepin-7-y1}-4-

(fluoromethoxybenzamide. 'H NMR (400 MHz, Chloroform-d): 8 7.84-7.86 {m, 4H), 7.62-7.76 (m,
3H), 7.40-7.7.43 (m, 1H), 7.26-7.33 {m, 2H), 715 (d, /= &8Hz, 1H), 584 (s, 1H), 370 (5, 1H)},
4.91-4.96 (m, 1H), 4.41-4.46 {m, 1H), 1.86 (t, J=4.4 Hz, 3H). PC NMR (151 MHz, Chloroform-~d) &
168.5, 164.9, 1595, 139.8, 1385, 137.6, 136.0, 1358, 131.8, 131.1, 1293, 1291, 128.6, 125.1,
1240, 1211, 1164, 100.7, 992, 80.2, 74.7, 41 .2, 3.8 LC-MS: (ESD) caled for CosHpFNy O3S [M +
HI 447.49, found 447.10.

103871 N-(10-{But-2-yn-1-vl}-1 1-ox0-10,1 I-dihydrodibenzolb f]{ 1 4 jthiazepin-7-y1 }-6-
methoxynicotinamide. "H NMR (400 Mz, Chloroform-d): 8 8 49 (s, 1H), 8.18 (5, 1H), 8.05-8.08
{m, 1H), 7.93 (d, /=24 Hz, 1H), 7.68-7.73 (m, 2H}, 7.62-7.64 {m, 1H), 7.38-7.40 (m, 1H), 7.28-
730 (m, 2H), 678 (d, I =8 8 Hz, 1H), 4.91-495 (m, 1H), 440-4.45 (m, 1H), 399 (s, 3H), 1 85 (5,
3H). PC NMR (151 MHz, Chloroform-d) 3 168.5, 166.3, 164.0, 146.7, 130.8, 138.5, 137.8, 137.5,
1359, 1358, 1318, 131.1, 1286, 1251, 1242, 1235 1213, 111.1,802,747, 541,41 2, 38 LC-
MS: (ESD caled for CoqHaoN;O38 [M + HY 430,49, found 430.10.

10888} (A)-N-(10-(But-2-en-1-yI}-11-0ox0-10, 1 1-dihvdrodibenzofb ][ | 4jthiazepin-7-yl }-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d} § 7.87 (d, J = 2.5 Hz, 1H), 7.83 ~ 7.77 (m,
2H), 7.73(d, J=6.1Hz, 1H), 772 -7.68 (m, 1H),762(ddd, ] =8.9,68 26 Hz 1H), 744 -7.35
{m, 2H}, 7.33 - 726 (m, 2H), 7.01 - 6.93 {(m, 2H), 577 - 557 (m, 2H), 480 - 4.70 {m, 1H), 458 ~
4.43 (m, 1H), 3.87 (s, 3H), 1.76 — 1.64 {m, 3H). LC-MS: (ESI) caled for CysHyN,GaS [M + HT
431.14, found 431.20.

185391 N-(5-(But-2-yn-1-y1)-6,1 1-dioxo-6,11-dihydro-5H-dibenzolb,elazepin-2-yi }-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d} 8 8.21 (d, I = 7.6 Hz, 1H), 8.09 (dd, ] = 8.9,
2.7 Hz, TH)y, 795 (s, 1H), 783 (dd, J =87, S.5Hz, 3H), 7.77 - 7.48 (m, 4H}, 697 {(d, I = 8.7 Hz,
2H), 4.69(p, J=206Hz 2H), 3.87 (5,3H), 1.89(q, 1 = 4.5, 3.4 Hz, 3H). LC-MS: {ESI} caled for
Cockai N2y [M + HY 42514, found 425.20.

10368] N-(5-(But-2-yn-i-yh-11-hydroxy-0-0x0-0,1 i -dihydro-5H-dibenzolb,elazepin-2-v1)-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d) 8 7.93 - 7.74 (m, SH), 7.61 — 7.50 {m, 3H),
742 (d, J=76,14Hz 1H), 7.00-692 (m, 2H), 531 (5, 1H}, 481 {dt, J=17.0,2.4 Hz, 1H), 452
{dg, 1 =17.0, 2.3 Hz, 1H), 3.87 (s, 3H), 1.83 {t, J = 2.4 Hz, 3H). LC-MS: (ESD caled for CretaaNoOy
M+ H] 427.16, found 427.20.

16561} S-{But-2-yu-1-y1)-2-((3-methylpyridin-2-yjamino)-SH-dibenzolb,elazepin-6(1 1H)-one. 'H
NMR (400 MHz, Chloroform-d): 8 791 (d, /=56 Hz, 1H),786(d, J=7.6Hz, 1H}, 774{(d, /=72
Hz, 1H), 759 (d, /=88 Hz, 1H), 7.35-739 (m, 1H), 7.26-731 (m, 1H), 7.15(d, /=72 Hz,
TH)L6.93-7.03 (m, 2ZH), 691 (d, /=24 Hz, 1H), 4 88-4.93 (m, 1H)}, 4.53-4.58 (m, 1H}, 4. 16-4.20
{m, 1H), 3.48-3.52 (m, 1H), 1.92 (s, 3H), 1.83 {1, /= 2.0 Hz, 3H). "C NMR (151 MHz, Chloroform-
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dyS 1681, 1515 14590, 1417 1385, 1378 1360, 1358, 1321, 1319, 131.2, 127.1, 126.1, 1255,

1232, 1214, 1212, 115.6, 80.0, 74.9, 40.1, 38.6, 19.5, 3.8, LC-MS: (ESI) caled for CouHpnMN;O [M
+ H] 368.44, found 368.20.

1053621 2-((5-(But-2-yn-1-y1)-6-0x0-0,1 1-dihydro-SH-dibenzofb,elazepin-2-yDaminojucotinontirile.
"H NMR (400 MHz, Chloroform-d): § 838 (d, J= 1.6 Hz, 1H),7.85(d, /= 6.8 Hz, 1H), 7.78-7.80
(m, 1H)}, 7.62 (d, J=8.4 Hz, 1H), 7.48-7 51 (m, 2H}, 7.33-7.35 {m, 1H), 7.26-7.29 (m, 1H}, 7.17-7.18
{m, 1H), 6.95 (s, 1H), 6.80-6 83 {m, 1H}, 4.89-4.94 (m, 1H), 4.54-4.59 (m, 1H), 4.20-4.23 {m, 1H]},
3.52-3.56 (m, 1H), 1.85 (t, J=2.0 Hz, 3H). PC NMR (151 MHz, Chloroform-d) & 168.2, 155.8,
1523, 142.0, 1417, 1381, 136.2, 1324, 1317, 1301, 127.0, 126.1, 1231, 1196, 1194, 116.2,
114.4,93.3,79.7,75.1, 40.1, 38.9, 3.8, LC-MS: (ESI) caled for CoHioN4O [M + HY 379.43, found
379.00.

165631 5-(But-2-yn-1-y1)-2-((3-fluoropyridin-2-yl }amino)-SH-dibenzolb,ejazepin-6(1 1 H)-one. 'H
NMR (400 MHz, Chloroform-d): 8 8.02 (d, J=5.6 Hz, 1H),7.84(d, /=2 4 Hz, 1H), 7.51-7.58 (m,
2H}, 7.49-7.50 (my, 1H), 7.24-7.35 (m, 3H}, 7.16-7.18 {m, 1H)}, 6.72-6.77 (m, 1H), 6.58 (s, 1H)}, 4.86-
4.91 (m, 1H), 4.56-4.60 (m, 1H), 4.19-4.22 (m, 1H), 3.52-3.55 (m, 1H), 1.84 (t, /=2.0Hz, 3H). 'C
NMR (151 MHz, Chloroform-d) & 168.3, 1478, 1450 (d, ] =9.1 Hz), 142.6{d, } = 6.1 Hz), 142.2,
138.1, 137.5, 1348, 132.5, 131.6, 1311, 1269, 1261, 1231, 1211 (d, I =155 Hz), 1178, 117 5,
114.7,79.6, 75.3,40.1, 38.9, 3.8 LC-MS: (ESH caled for CpkioFN;O [M + H] 372,41, found
372.00.

{0564} 6-((10-(But-2~yu-1-y1}~11~ox0-10,1 I -dihydrodibenzofb fif 1,4}thiazepin-7-yhamino}-S-
methyinicotinonitrile. 'H NMR (400 MHz, Chioroform-d): & 8.40 (d, J= 5.2Hz, 1H), 7.72-7.79 {m,
3H), 7.63-7.66 {m, 1H), 7.55(d, /= 1.2Hz, 1H), 7.42-7.44 (m, 1H), 7.28-7.35 {m, 2H), 6.46 (s, 1H),
4.94-4 99 (m, 1H), 439-4.44 (m, 1H), 2.28 {5, 3H), 1.86 (1, J= 4.4 Hz, 3H). "C NMR (151 MHz,
Chloroform-d} 6 168.4, 1589, 1554, 1502, 1499 1431, 1395, 1392, 138 5, 137.7, 136.8, 135.6,
1319, 131.0, 1287, 128.0, 1251, 124.4, 1218, 1180 (d,./ = 11.3 Hz), 1065, 100.1, 80.0, 74 8§,
412, 16.9,3.9. LC-MS: (ESI) caled for CpaH o NLOS [M + H 411,49, found 411.20.

{0565] o-({(10-(But-2-yn-1-yl}-11-ox0-10,1 1 -dihydrodibenzofb, {1 1 4jthiazepin-7-yl jamino}-5-
methylpicolinonitrile. "H NMR (400 MHz, Chioroform-d): § 7.80-7.85 (m, 2H), 7.77-7.78 {m, 1H),
7.68 {d, J=2.4 Hz, 1H), 743-746 (m, 2H), 7.26-7.33 (m, 2H), 7.15(d, /=3 6 Hz, 1H), 6 31 (s, IH),
4.95-5.00 (m, 1H), 439-4.44 (m, 1H), 2.31 (s, 3H), 1.86 (1, ./ = 4.4 Hz, 3H). "C NMR (151 MHz,
Chloroformo-d} 0 168 .5, 1537, 138.6, 1385, 138.1, 1378, 137.4, 1355, 1319, 131.0, 1309, 128 7,
1286, 1252, 1232, 123.0, 1208, 1207 1178, 801,749,412, 175,39 LC-MS: (ESH) caled for
CraHoN,OS [M -+ HI 411 .49, found 411.20.

{08661 10-(But-2-yn~-1-yhH)-7«((3,5-dimethylpyrazin-2-vi}aminodibenzofb,f][ 1 4 Jthiazepin-1 1{(10H}-
one. 'H NMR {400 MHz, Chloroform-d): 6 7.80-7.85 (m, 2H), 7.77-7.78 {m, 1H), 768 (d, J =
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Hz, 1H), 7.43-7.46 (m, 2H), 7.26-7.33 (m, 2H), 7.15 (d, /= 3.6 Hz, 1), 6.31 (s, 151}, 4.95-5.00 {m,

TH), 4.39-4.44 (m, 1), 231 (s, 3H), 1.86 (1, J = 4.4 Hz, 3H). PC NMR (151 MHz, Chloroform-d) 8
168.5, 147.5, 1433, 139.9, 1387, 138.3, 138.1, 1378, 137.8, 1357, 131.8, 131.1, 130.9, 1286,
1251, 122.6, 1201, 79.9, 749, 41.2, 20.4, 3.9. LC-MS: (EST) caled for by NLOS [M + HY
401.50, found 401.20.
105671 10-(But-2-yn-1-yD)-7-((3,6-dimnethylpyrazin-2-yl Jaminojdibenzofb, t] 1, 4]thiazepin- L L{I1 OH)-
one. 'H NMR (400 MHz, Chloroform-d}. 3 7.80-7.85 (m, 2H), 7.77-7.78 {m, 1H), 768 (d, /= 2.4
Hz, 1H), 7.43-7.46 {m, 2H), 7.26-7.33 (m, 2H}, 7.15(d, /=3.6 Hz, 1H}, 6.31 (s, 1H), 495-5.00 {m,
1H), 4.39-4.44 (m, 1H), 2.31 (s, 3H), 1.86 (¢, ./ = 4.4 Hz, 3H). C NMR (151 MHz, Chioroform-d) 3
168.5, 148.7, 148.5, 138.7, 138.1, 137.8, 137.3, 1356, 133.9, 131.8, 131.0, 130.9, 128.6, 125 1,
22.8,120.1,799,749, 412, 21.0, 199,39, LC-MS: (ESD caled for CpHuN,O8 [M + H]
401 .50, found 401 20
10568] N-(10-(But-2-yn-1-y1}-1 1-oxo-10, 11 -dihydrodibenzo[b.f][ 1,4 Jthiazepin-7-vl Jazetidine-1-
carboxamide. 'H NMR (400 MHz, Chloroform-d): 8 9.11 (s, 1H), 8.58 (d, ./ = 1.2 Hz, 1H), 8.21 (s,
tH), 8.05-8.08 {m, 1H), 7.98-8.01 (m, 2H), 7.74-7.79 {m, 2H), 7.68-7.71 (m, 1H}, 7.13-7 16 (m,
1H), 6.98-7.03 (m, 1H), 4.90-4.95 (m, 1H), 4.42-4 47 (m, 1H), 1.86 (t, J = 2.0 Hz, 3H). "C NMR
(151 MHz, Chloroform-d) 6 168.5, 1557, 138.7, 1383, 137.7, 1369, 1356, 131.8, 1311, 1309,
128.5, 1251, 1227, 119.9,80.0, 74 8,492 411, 15.1, 3.8. LC-MS: {(ESI) caled for Ty HaoN;0,8
IV -+ H]™ 378.46, found 378.140.
[8869] N-(10«But-2-yn-1-y1}-1 l-ox0-10,1 I-dihydrodibenzofb, [} 1,4 Jthiazepin-7-y1}-6-
{diftuoromethoxy)nicotinamide. "H NMR (400 MHz, Chioroform-d): 3 8.68 (s, 1H), 8.22 (d,.J=24
He, 1H), 799 (s, 1H), 792 (d, /=24 Hz, 1H), 7.34-7.75 (vo, SH), 7.28-731 {m, 2H), 699 (d, ./ =
&8 Hz, 1H), 492-496 (m, 1H), 441-4.46 (m, 1H), 1.85 (1, /= 2.0 Hz, 3H). LC-MS: (ESI) caled for
CouHoF, N3 058 [M + HY 46547, found 466,10
{85878} N-(5-(But-2Z-yn-1-yi}-11-hydroxy~-11-methyl-6-0x0-6,1 1 -dihydro-5H-dibenzolb, elazepin-2-
yh-4-methoxybenzamide. HNMR {400 MHz, Chloroform-dy 6791 (d, I =26 Hz, 1H), 789 - 78S
{m, 1H}, 7.85 - 7.79 (m, 2H), 7.79 - 7.70 {m, 2H), 7.56 (d, F = &7 Hz, 1H), 7.48 - 7.38 {m, 1H),
735-729(m, 2H} 698 (dd, J=93,27Hz 2H), 498 - 459 (m, 2H}, 3.88 (s, 3H}, 1.89 (5, 3H},
1.83 (g, J = 3.0, 2.3 Hz, 3H). LC-MS: (ESD) caled for CorHasNoOy [M -+ HY 441,17, found 441 30
188711 (RpR-N-{5-(But-2-yn-1-yi}-1 -methyl-G-0x0-6,1 1 -dihydro-5H-dibenzolb,ejazepin-2-yi}-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d): § 7.78-7.89 (m, 4H), 7.65-7.71 (m, 1H),
7.54-7.58 (m, 1H), 7.34-7 42 {m, 2H}, 7.13-728 (m, 2H), 6.96 (d, /=88 Hz, 2H), 4 87-4.92 (m,
TH), 4.59-4.64 (m, 1H), 427 (d, /=72 Hz, 0.67H), 3.87-3.92 {m, 0.34H}, 3.69 (s, 3H), 1.83-1.84
(m, 3H), 1.78 (d, J= 7.2 Hz, 2H), 1.55-1.59 (m, 3H}. "C NMR (151 MHz, Chloroform-d) § 168.5,
1652, 162.6, 1468, 145.6, 142.0, 141 .2, 1362, 1361, 136.0, 132.5, 1320, 1318 131.5, 131.2,
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1306, 128.9, 1271, 1268, 126.7, 126.6, 123.9, 123 .0, 121 .2, 1198, 1188, 1183, 1140, 114.0,

80.1, 798,750,746, 555,476,402,400,357, 188,133, 3.8 LC-MS: (ESI) caled for
CorFasNaOs [M -+ HY 42549, found 425.10.
{8372] (S)-N-{5-(But-2-yn-1-y1)}-1 L-methyl-6-ox0-6, 1 I-dihydro-5H-dibenzolb,elazepin-2-yi}-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d): 8 7.78-7.89 (m, 4H), 7.65-7.71 (m, 1H),
7.54-7 58 (m, 1H), 7.34-7 42 (m, ';ZH),, 7.13-7.28 {m, 2H), 6.96 (d, /=88 Hz, 2H), 4.87-4.92 (m,
H), 4.59-4.04 (m, 1H)}, 427 (d, /=72 Hz, 0.67TH), 3.87-3.92 (m, 0.34H}, 3.69 (s, 3H), 1.83-1.84
{m, 3H), 1.78 (d, /= 7.2 Hz, 2H), 1.55-1.59 (m, 3H). "C NMR (151 MHz, Chi@mtormwd) S 1685,
165.2, 162.6, 1468, 1456, 142.0, 1412, 1362, 136.1, 136.0, 1325, 1320, 1318, 131.5, 131.2,
130.6, 1289, 1271, 1268, 1267, 1266, 123.9,123.0, 121 2, 1198 1188, 1183, 114.6, 1140,
80.1, 798,750,746, 555,476,402,400,357, 188,133, 3.8 LC-MS: (ESI) caled for
CorHasN2O5 [M + HY 425 .49, found 425.10.

18873} N-(5-(But-2-yn-i-yi)}-6-0x0-6, 1 I -dihydro-SH-dibenzolb,elazepin-2-yhbenzo|djoxazole-5-
carboxamide. 'H NMR (400 MHz, Chioroform-d): 8 8.28 (s, 1H), 8.18 (d, ./ = 4.0 Hz, 1H), 8.02 (s,
tH), 7.96-7.99 {m, 1H), 7.81-7.83 (m, 1H), 7.76 (s, 1H}, 7.65-7 68 {m, 1H), 7.58-7.61(m, 1H), 7.38-
741 {m, 1H}, 7.31-734 (m, 1H), 7.23-7.26 (m, 1H}, 7.14-7.16 (m, 1H), 4 86-4.91 (m, 1H), 4.57-4.62

(m, 1H), 4.16-4.19 (m, 1H), 3.52-3.56 {m, 1H), 1.83 (d, J=2.4 Hz, 1H). "C NMR (151 MHz,
Chioroform-d} § 1683, 165.2, 153.9, 1521, 1421, 1403, 1383, 1367, 1358, 132.2, 1319, 131 8,
131.1,127.0,126.1, 1254, 1231, 1195, 119.0, 1188, 111.5,79.9,75.0,40.1, 38.8, 3.8 LC-MS:
(BSD) caled for CusHzNaOs [M + H' 422 45, found 422.10.
18574} 1-(Benzo[d]oxazol-5-y1}-3-(5-{but-2-yn-1-y1}-6-0x0-6,1 I -dihydro-SH-dibenzofb,elazepin-2-
yhurea. 'H NMR (400 MHz, Chloroform-d). 8 §.09 (s, 1H), 7.82 (d, J= 8.8 Hz 1H), 7.76 (d, /= 8.8
Hz, 1H), 7.50-7.53 (m, 2H}, 7.32-7.42 {(m, 3H), 7.22-7.26 (m, 1H), 7.14 {d, J= 7.2 Hez, 1H), 7.08-
TG (m, TH), 7.04 (s, 1H), 697 (5, 1H), 4.86-4.90 (m, 1H), 4 51-4.56 {m, 1H), 4.13(d, /= 13.2 Hz,
H), 3.48 (d, J= 13.2 Hz, 1H), 1.79-1.81{m, 3H). "C NMR (151 MHz, Chioroform-d) § 168.9,
1537, 153.4, 146.6, 142.3, 1405, 138.0, 1369, 1353, 135.1, 132.0, 131 9, 1308, 1271, 1263,
122.9,119.5, 1184, 1183, 1126, 1109, 802, 749, 40.6, 38.6, 3.7 LC-MS: (ESH) caled for
CacHay N4Os [M + HY 437 .46, found 437.00.
{05758} 3-((5-(But-2-yo-1-y1)-6-0x0-6,1 1 -dibydro-SH-dibenzolb,elazepin-2-yhaminojpyrazine-2-
carbonitrile. 'H NMR (400 MHz, Chioroform-d): 8 831 (d, /= 2.4 Hz, 1H), 8.09(d, /=20 Hz,
TH), 8.85{d, /=76 Hz, TH), 7.64-7.67 {m, 1H), 7 46-7 48 (m, 2H), 7.34-7.38 (m, 1H), 7.25-7.29
{m, 1H), 7.14-7.29 (m, 2H), 4.90-4.95 (m, 1H}, 494459 (m, 1H), 422 (d, /=90 Hz, 1H), 3.54 (d,
J= 132 Hz, 1H), 1.85 (1, J= 2.0 Hz, 3H). PC NMR (151 MHz, Chloroform-d) § 168.1, 1533,
1455, 141.9, 1382, 137.0, 1356, 135.1, 1323, 1318, 131.2, 127.1, 126.1, 123.2, 1199, 1197
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1157, 114.8, 79.89, 75.1, 40.2, 38.8, 3.8. LC-MS: {ESI) calcd for CoaHigNsO [M + H] 380.41,

found 380.00.

18876} N-(10-{But-2Z-yn-1-yl}-11-ox0-10,1 1-dihydrodibenzofb, f]{ 1 4]thiazepin-7-yl }-6-
{fluoromethoxy)nicotinamide. 'H NMR (400 MHz, Chloroform-d): § 8.22 (d, J = 2.4 Hz, 1H), 7.91
(s, TH), 7.85 (d, J = 2.4 Hz, 1H), 7.71-7.82 (m, 3H), 7.59-7.62 (m, 1H), 7.36-7.39 (m, 1H}, 7.24-7.36
(m, 2F), 6.63 (d,J=9.6 Hz, 1H), 6.03 (s, 1H), 5.90 (s, 1H), 4.92-4.97 (m, 1H), 4.40-4.45 (m, 1H),
1.85 {t, /= 2.0 Hz, 3H). LC-MS: (ESD caled for CogHoFNO:8 [M + H] 448 .48, found 448.10.
103771 1-(10-(But-2-yn-1-yl}-1 l-oxo-10,1 1 -dihydrodibenzolb,t} 1,4 fthiazepin-7T-y1 }-3-(4-
(diftuoromethoxy)phenylthiourea. 'H NMR (400 MHz, Chloroform-d); § 7.73-7.78 {m, 3H), 7.51-
7.58 (m, 3H), 7.40-7.42 {m, 5H), 7.19 (d, J= 8.8 Hz, 1H), 6.34-6.71 (m, 1H), 4.95-5.00 (m, 1H),
4.35-4.40 (m, 17D, 1.85 (1, J= 2.4 Hz, 31). "C NMR (151 MHz, Chloroform-d) § 180.1, 168.3,
1497, 1421, 138.1, 137.5, 135.8, 135.2, 132.0, 131.3, 131.1, 128.9, 1286, 127.2, 126.1, 125.1,
1210, 117.2, 115.5, 113.8, 80.4, 74.6, 41 4, 3.8. LC-MS: (EST) caled for CysHaoFoN30,S, [M + H]'
496.56, found 496,00,

165878} 1-(10-(But-2-yn-1-vi}-1 1-ox0-10, 1 -dihvdrodibenzolb fi{ 1,4 thiazepin-7-y1 }-3-(6-
{diftuoromethoxy pyridin-3-yi)thiourea. 'H NMR (400 MHz, Chloroform-d): 8 812 (d, J= 8.8 Hz,
1), 7.87-7.89 (m, 28, 7.76-7.83 (m, 2H), 7.70 (s, 1H), 7.57-7.60 (m, 1H), 7.42-7.47 {m, ZH), 7.23-
7.35 (m, 3, 6.93(d, /= 8.8 Hz, 1H), 4.96-5.00 (m, 1H), 4.35-4.40 (m, 1H), 1.85 (1, /= 2.4 Hz,
3H). PO NMR (151 MHz, Chloroform-d) 8 180.9, 168.5, 157.1, 143.8, 142.2, 138.3, 138.1, 137.3,
136.1, 1349, 1319, 1315, 131.2, 129.0, 128.7, 126.1, 1254, 115.7, 114.0, 112.3, 1116, 80.7, 74 4,
41.6,29.7, 3.8, LC-MS: (EST) caled for CosH1oFaN0,S: [M + H] 497,55, found 496.90,

10579} 1-(10-(But-2-yn~-1~-y1)-1 L-ox0-10.11-dihydrodibenzolb, T 1,4 thiazepin-7-y1 -3-(6-
methoxypyridin-3-ylthiourea. 'H NMR (400 MHz, Chloroform-dy. 3 8.09 (s, 1H), 7.73-7.81 (m,
4H), 7.60-7.63 (m, 1H), 7.51-7.57 (m, 2FH), 7.39-7.42 (m, 1H), 7.29-7.32 (m, 2H), 6.78 (d, /= § 8,
Hz, 1H), 4.93-4.98 (m, 1H), 4.34-4.39 (m, TH), 3.94 (s, 3H), 2.15 (1, /= 2.4Hz, 3H). °C NMR (151

MHz, Chlorotorm-d} & 181.0, 1683, 1632, 1447, 142.0, 138 1, 1375, 137.4, 1357, 1352, 132.0,
1313, 1311, 1288, 128.6, 1261, 1252, 111.6, 805, 74.6, 539, 41 .4, 3 8 LC-MS: (ESH) caled for
CrqH7 N40,S, [M + H] 461.57, found 461 .00.

[0580] N-(10-But-2-yn~1-yl)-3-cyano-11-ox0-10.11-dihydrodibenzoib,t} 1 4 }thiazepin-T-yi }-6-
methoxynicotinamide. "H NMR (400 MHz, Chloroform-d): § 10.4 (s, 1H), 8.77(d, J=2.0 Hz, 1H),
8 I8-823 (m, 2H), 8.09 (d, J= 1.6 He, 1H), 786 {d, J= 1.6 Hz, 1H), 778-780 (yu, 2H), 7.71 {d, J =
88 Hz 1H), 696(d, /=84 Hz, 1H), 488493 (m, 1H),467-472(m, 1H}, 394, 3H), 177 (4, J=
2.4 He, 1H). PC NMR (151 MHz, DMSO-d6) 8 165.4, 164.9, 163.3, 1470, 140.9, 138.8, 138.0,
1369, 1360.6, 1340, 133.5, 1321, 1314, 1254, 123 1, 1211, 1167, 113.1, 1097, 79 5, 74.0, 53 .2,
2.6. LC-MS: (EST) caled for CypsHoN4O5S [M + HY™ 455,50, found 455.10.
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{6581} 1-(10-(But-2-yn-1-yi}11-0x0-10,11-dihydrodibenzolb,f}[ 1,4 Jthiazepin-7-yi }-3-(4-

(difluoromethoxyphenyljurea. 'H NMR (400 MHz, Chloroform-d), 8 7.73-7.75 (m, 1H), 7.62 (d, J
=8 8 Hz, 1H), 7.43-7.47 (m, 3H}, 7.27-7.36 {m, 6H), 7.06 (d, ./ = 8.8 Hz, ZH}, 6.26-0.63 (m, 1H),
491-49S (m, 1H), 437-4.42 (m, 1H), 1.81 {t, /= 2.4 He, 3H) LC-MS: (ESI) caled for

CosHazoF N353 S M+ HY 480,50, found 480.10.

[0582] 3-((10-(But-2-yn-1-yl}-11-ox0-10, 11 -dihydrodibenzofb fif 1, ’-E-}ﬂnazqnn 7-

yhamino)pyridazine-4-carbonitrile. "H NMR (400 MHz, Chloroform-d): 8 8.92 (d, J= 5.2 Hz, 1H),

797{(d, J=28Hz, 1H), 7.71-7.79 (m, 3H), 7.52 (d, /= 4.8 Hz, 1H), 7.29-7.35 {m, 2H), 6.93 (s,

1H), 4.94-4.99 (m, 1H), 4.42-4.47 (m, 1H), 2.28 (s, 3H), 1.86 {1, J = 2.4 Hz, 3H). "C NMR (151

MHz, Chl@mf@rm—d) & 1683, 1540, 1441, 1401, 1384, 137.6, 136.0, 1355, 131.9, 131 1, 1297,

1287, 1252, 1248, 122.1, 113.5,994, 80.2, 747, 41.2, 3.8 LC-MS: (EST) caled for CpHigNsOS

M + H]' 398.45, found 398 .00.

0583} 4~1‘\/’Ietho>{xan~(6wox0~5~(/—‘3v;4,4ntrit'lu orobut-2-vi-1-y1}-6,1 I-dihydro-5H-dibenzolb,clazepin-
2-yDbenzamide 'H NMR (600 MHz, Chioroform-d) 8 7.86 - 7.80 (m, 4H), 7.75(d, J = 2.5 Hz, 1H),
TA8(d, J=87Hz 1H),742-732{m, 2H), 725(d,J=062Hz 1H), 716 (d,/ =74 Hz, 1H),

699693 (m,2H), 8491 {(dd, J=172,24Hz 1H),471{dd, J=172,25Hz, 1H),422(d, 1=

134 Hz, 1H), 3.87 (5, 3H), 358 (d, 1 =134 Hz, 1H). LC-MS: (ESI) calcd for CogHaoF3N2Oy [M +

H1 465,13, found 465.20.

{0584} o-({(10-(But-2-yn-1-yl}-11-0x0-10,11-dihydrodibenzofb fi[ 1 4Jthiazepin-7-

yhamino)pyridazine-3-carbonitrile. "H NMR (400 MHz, Chioroform-d): 8 8.09 (s, 1H), 7.78 (d, J =

8.4 Hz, 2H), 7.69 (d, /=28 Hz, 1H), 7.54 (d, /=92 Hz, 1H), 7.41-7.45 (m, 2H), 7.32-735 (m

2H), 7.09 (d, / = 9.6 Hz, 1H), 4.95-4.50 (m, 1H), 4.39-4.44 (ro, 1H), 1.86 (i, J = 2.0 Hz, 3H). °C

NMR (151 MHz, Chloroform~-d} 8 168.3, 1577, 140.8, 138.2, 137.5, 136.5, 1354, 132.0, 131 .8,

1314, 1313, 1312, 128.9, 1258, 1256, 122.8, 1161, 1122, 804, 74.6,41.3, 3.9 LC-MS: (ES)

caled for CoHigNsOS [M + H] 398.45, found 398.10.

10385} 10-(But-2-yn-1-y1}-7-({(4-methylpyridazin-3-yljaminojdibenzo[b {1 | 4ithiazepin-1 L{10H)-

one. 'H NMR (400 MHz, Chloroform-d): § 8.64 (d, /= 3.2 Hz, 1H), 7.91 (s, 1H), 7.66-7.76 (m, 3H),

740 (d, J=6.8 Hz, 1H), 7.24-7.31 (m, 2H), 713 (d, /J=3.6 Hz, 1H}, 6.30 (s, 1H} 4.91-4 95 {m, 1H),

4.42-4.47 (m, 1H), 2.27 (s, 3H), 1.86 (t, J = 2.4 Hz, 3H). VC NMR (151 MHz, Chloroform-d) 6

168.5, 156.3, 1458, 1387, 1382, 1378 1357, 131.8, 131.1, 1309, 1285, 128.0, 1251, 1248,

123.5,121.0,80.0,74.9, 411, 16.7, 3.8. LC-MS: (ESI) caled for CoxHioN4OS [M + HY 387 47,

found 387.00.

{0586} 10-(But-2-yn-1-yD)-T-((5~methyipyridazin-3-yDamino)dibenzolb ] 1 4ithiazepin-1 1{10H)-

one. 'H NMR (400 MHz, Chloroform-d). 3 825 (s, 1H), 7.78-7.84 (m, 2H), 7.56 (d, /= 2.4 Hz, 1H),

7.42-7 44 (m, 1H), 7.27-7.39 (m, 3H), 7.15 (5, 1H), 496-5.01 (m, 1H}, 438-4.43 (m, 1H), 2.39 (s,
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3H), 1.87 (1, J = 2.4 Hz, 3H). PC NMR (151 MHz, Chloroform-d) § 168.1, 1542, 146.4, 1447,

1428, 137.9, 1374, 137.0, 1333, 132.1, 1314, 1312, 1290, 128.2, 126.0, 1251, 117.0,80.5, 74 6,
41.3, 19.5,3.9. LC-MS: (ESI) caled for CoaHoN4OS [M + HY 387 .47, found 387.00,

{0387} 10-(But-2-yu-1-y1}-7-{({ 6-methyipyridazin-3-yhaminoydhibenzofb £ 1 4ithiazepin-1 L{10H)-
one. "H NMR {400 MHz, Chloroform-d): § 12.41 (s, 1H), 7.78-7 81 {m, 2H), 7.60 (s, 1H), 7.42-7.46
(ma, 2H), 7.32-7.38 (m, 4H), 4.94-4.99 (m, 1H), 4.40-4.45 (m, 1H), 2.51 (s, 3H), 1.86 (s, 3H). "'C
NMR {151 MHz, Chloroform-d) 8 168.1, 1534, 1515, 137.9, 1373, 136.8, 1352, 1335, 132.1,
1314, 1312, 1290, 1274, 1260, 124.5, 80.5, 74.5, 41.2, 203, 3.9 LC-MS: {(ESD caled for
CaoHsN4O8 [M + HY 38747, found 387.00.

{0588} 6-((10-(But-2-yn-1-yl)}-11-oxc-10,1 1-dihydrodibenzofb,fi{ |, 4]thiazepin-7-y aming)-5-
methylpyridazine-3-carbouitrile. "H NMR (400 MEz, DMSO-d6): 8 8.89 (s, 1H), 8.07 (d, J = 2.4
Hz, 1H), 791 (s, 1H}, 7.82¢(d, /=24 Hz 1H), 769{(d, J=24 Hz, 1H), 7.51-7.54 (m, 1H), 741~
7.44 (m, 2H), 4.84-4.89 (m, 1H), 4.67-4.72 (m, 1H), 2.31 (s, 3H), 1.77 (s, 3H). C NMR (151 MHz,
DMSO-d6) & 166.6, 1564, 1373, 136.9, 1369, 136.8, 134.0, 1308, 130.7, 130.5, 128.4, 1254,
1247, 124.4,122.4, 1164, 791,744, 41.2, 159, 2.6. LC-MS: (ESD) caled for CoaHgNsOS [M +
HI 412.48, found 412.20.

185891 10-(But-2-yn-1-yh)-7-((3,6-dimethyipyrazin-2-y}amino}-1 1-ox0-10,11-
dihvdrodibenzolb fl[ 1 4Jthiazepine-3-carbonitrile. "H NMR (400 MHz, Chloroform-d): 8 8.44 (s,
1H), 8.04-8.06 {(m, 2H), 7.89-7.92 (m, 2H}, 7.85-787 {(m, 1H), 7.68-7.82 {(m, 1H}, 762 (d, /=84
Hz, 1H), 4.84-4.89 (m, 1H), 4.65-4.69 (m, 1H), 2.50 (s, 3H), 2.45 (s, 3H), 2.33 (s, 3H). "C NMR
(151 MHz, DMS0-d6) 8 165.5, 148.1, 146.6, 141.2, 1389, 1389, 138.0, 1344, 133.9, 133.2, 132.1
132.0, 1314, 125.0, 122.3, 1203, 116.7, 113.0, 793, 74.1, 19.9, 19.5, 2.6, LC-MS: (ESI) caled for
C24HzoNs08 [M + HY 426.51, found 426.20.

16590} 2-((10-(But-2-yn-1-vyl)-11-ox0-10,1 L-dihydrodibenzofb fif | 4jthiazepin-7-yhamino}-3-
fluoroisonicotinonitrile. "H NMR (400 MHz, Chloroform-d): 8 9.55 (s, 1H), 8 19(d, /= 4.8 Hz, 1H),
814(d, /=24Hz IH), 779(d, /=28Hz, 1H), 7.62-7.66 {m, 2H}, 7 51-7.53 {m, 1H), 7.40-7.43
{m, 2H}, 7.23-7.26 (m, 1H)}, 479-4.84 (m, 1H), 4.65-4.69 {m, 1H), 1.77(d, /=24 Hz, 1H)} LC-MX:
{ES1) caled tor CoHisFNGOS [M + H] 415.45, found 414.90.

{8891 2-((10-(But-2-yn-1-y1}-11-0ox0-10, 1 1 -dihydrodibenzofb,fi[ 1 4 jthiazepin-7-
yhiamino)pyrimidine-d-carbonitrile. 'H NMR (400 MHz, Chloroform-dy: § 8.61 (d, /= 4.8 Hz, 1H),
7.73-783 (w, 2H), 7.64 (d, J= 2.8 Hz, 1H), 7.44-7.46 (u, 1H), 7.27-735 (m, 3H), 706 (d, /=48
Hz, 1H), 4.94-4.99 (m, 1H), 4.39-4.44 {m, 1H), 1.87(t,.J=2.4 Hz, 3H). "C NMR (151 MHz,
Chioroform-d} 8 168.4, 160.1, 159.7, 1417, 1392, 1385, 137.7, 136.1, 1358, 131.9, 131.1, 128.7,
1252, 123.2,120.5, 115.6, 1155, 80.1, 74.8, 41 .2, 3.9, LC-MS: {ESH) caled for CopHigNsOS [M +
H{ 398.45, found 397.90.
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{05892} 2-((10-(But-2-yn-1-yl)}-11-oxc-10,1 1 -dihydrodibenzofb,f}{ |, 4]thiazepin-7-

yhamino)isouicotinonitrile. "H NMR {400 MHz, Chloroform-d); § 9.69 (s, 1H), 8.40 (d, J= 4.8 Hz,
tH), 8.10 (d, J= 1.6 Hz, 1H), 7.62-7.65 (m, 3H), 7.51-7.54 {(m, 1H), 7.40-7 .43 (m, 2H), 7.13-7.16
{m, 2H}, 476-4 81 (m, 1H), 4.64-4.69 (m, 1H), 1.77 (s, 3H). LC-MS: (EST) calcd for CHyNLOS
PV -+ HT 39746, found 397.00.

{0593 6-((10-(But-2-yn-1-yl}-11-ox0-10, L1 -dihydrodibenzofb fi[ 1 4Jthiazepin-7-
yhamino)pyrimidine-d-carbonitrile. 'H NMR (400 MHz, Chloroform-dy. § 8.77 (s, 1H), 8.12 s,
1H), 7.71 (d, /=88 Hz, 1H), 7.63-7.67 {m, 2H}, 7.52-7.54 {ra, 1H), 7.41-7.43 (m, 2H), 727 (s, 1H)},
4.79-4 83 (m, 1H), 4.68-4.72 {(m, 1H), 1.77 (s, 3H). BOONMR (151 Mz, Chloroform-d) & 168.4,
1601, 1593, 1385, 137.7, 1362, 1358, 131.8, 1313, 128.8, 1252, 1247, 122.0, 1168, 116 2,
80.2, 74.8,41.2, 3.8, LC-MS: (ESI) caled for CoHgNsOS M + HY' 398 45, found 397.90.

185941 10-(But-2-yn-1-yh)-7-({(4-{pyridin-3-yh)pyrimidin-Z-viamino)}dibenzolb,fif | 4 {thiazepin-
HH{(10H)-one. "H NMR (400 MHz, Chloroform-d); § 9.43 (s, 1H), 8.82-801 (m, ZH), 8.62(d, J=52
Hz, 1H), 8.19(d, /=24 Hz, 1H), 7.88-7.92 (m, TH), 7.65-775 {(m, 34}, 7.47-7.54 {m, 2H), 7.37-
741 (m, 2H), 4.77-4.82 (m, 1H), 4.65-4.70 {m, 1H), 1.81 {d, /=24 Hz, 3H). "C NMR (151 MHz,
Chioroform-d} § 168.4, 146.1, 139.2) 1385, 137.7, 1375, 1363, 1357, 1319, 131 1, 128.7, 125.2,
1238, 121.0, 1081, 80,1, 74.8, 41.2, 3.9 LC-MS: (ESI) caled for CagHaoNsOS [M + H] 450.53,
found 450.00.

{05951 4-((10-(But-2-yn-1-yl}-11-0x0-10,11-dihydrodibenzofb fi[ 1 4Jthiazepin-7-yl Jamino}-1,3,5-
triazine-2-carbonitrile. "H NMR (400 MHz, Chioroform-d): 8 8. 77 (d, ./ = 22.0 Hz, 1H), 801 (d, ./ =
46.0 Hz, 1H), 7.71 (s, 2H), 7.65-7.68 (m, 1H}, 7.50 {s, 1H), 7.37-7 41 {(m, ZH), 4.71-4.72 (m, 1H),
4.67-477 (m, 1H), 1.80 (s, 3H). "'C NMR (151 MHz, Chloroform-d} 8 168.3, 167.6, 167.0, 163.0,
140.9, 138.2, 137.5, 136.0, 132.0, 1313, 131.1, 1288, 1253, 1252, 1249, 1247, 122.0, 80.6, 74.6,
413, 3.8. LC-MS: (ESI) caled for CaHysNsOS [M + H] 39944, found 398.90,

{85896} 10-(But-2-yn~-1-yh)-7~((4-chloro-1,3, S-triazin-2-vhaminojdibenzolb,f}{ 1 4 ]thiazepin-
11(10H)-one. 'H NMR (400 MHz, Chloroform-d): § 8.54 (d, /= 18.0 Hz, 1H), 8.02 (d, /= 20.0 Hz,
1H}, 7.70 (s, 2H}, 7.64-7.68 (m, 1H), 7.48-7.51 (m, 1H}, 4.76-4.81 {m, 1H), 4.66-4.71 {m, 1H), 1.80
(d,J=12.4Hz, 3H). PC NMR (151 MHz, Chloroform-d) & 168.5, 168.1, 142.9, 140.5, 1383, 137.8,
1375, 137.2,136.0, 132.1, 1320, 1318, 131.5, 1313, 1312, 1311, 129.0, 128.8, 1270, 125 3,
121.9,80.4, 74.5, 413, 3.8 LC-MS: (ESY) caled for CooHisCINSOS [M + H] 408 88, found 408.10.
10397} o6-((10-(But-2-yn-1-yl)}-11-0x0~-10,1 I -dihydrodibenzofb, f1f L 4lthiazepin-7-yhamino)-5-
methylpyrimidine-4-carbonitrile. "H NMR (400 MHz, DMSQ-d6): § 9.16 (s, 1H), 8.56 (s, 1H), §.01
(d,.J=24Hz, 1H), 7.79-782 (o, 1H), 771 {d, /=92 He, 1H), 7.63-7.65 (m, 1H), 7.51-7.52 (m,
1H), 7.41-7.44 (m, 2H), 4.83-4.88 (m, 1H), 4.68-4.73 (m, 1H), 2.40 (s, 3H), 1.77 (s, 3H). "'C NMR
(151 MHz, DMSO-d6) 8 166.6, 1583, 1555 137.5 1373, 1369, 136.8, 136.0, 134.0, 130.7, 1305,
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1284, 1252, 1247, 1231, 121.0, 1152, 79.1, 74 4, 13.4, 2.6. LC-MS: (ES]) caled for CpsHipN;OS

M+ H] 412.48, found 412.00.

{05981 10-(But-2-yn~-1-yhH)-7((3,5-dimethylpyridin-2-yhamino)dibenzo{b,f1i 1, 4ithiazepin-1 1{10H)-
one. 'H NMR (400 MHz, Chloroform-d): § 7.76-7.78 {m, 2H), 7.67-7.69 (m, 2H), 7.30-7.40 {m,
38, 716 {d, /= 2.4 He, 1H}, 7.02-7.05 {(m, 1H), 491-4.95 (m, 1H), 441-4.46 {m, 1H}, 2.35 (s, 3H},
1.97 (s, 3H), 1.84 {1, J = 2.4 Hz, 3H). "C NMR (151 MHz, Chloroform-d) § 168.3, 149.1, 1482,
140.2, 138.1, 1375, 136.9, 136.0, 1348, 132.0, 1312, 131.1, 128.8, 1271, 1263, 125.6, 1248,
122.5,80.3,74.6,41.2, 193, 17.4, 3.8. LC-MS: (EST) caled for Cy,H,pN;OS [M + HY 400,51, found
40010,

{0599} 2-((5-(But-2-yn-1-yl}-6-0x0-0,1 I-dihydro-SH-dibenzofb,ejazepin-2-ylamino}-3-
methylisonicotinonitrile. "H NMR (400 MHz, Chloroform-d): 6 8.36 (s, 1H), 8.13 (d, /= 4.8 Hz,
1H), 7.64 (d, /=44 Hz, 1H), 7.48-7.55 (m, 3H), 7.39-7 43 (m, 1H), 730-7.33 (m, 2H}, 7.09(d, /=
48Hz 1H), 469-481 (m, 2H), 405(d, /=132 Hz 1H),365(d, /=132 Hz, 1H}, 2.43 (5, 3H),
1.79 (s, 3H). PC NMR (151 MHz, DMS0-d6) 8 166.9, 154.0, 145.1, 142.3, 138.1, 137.5, 133.6,
132.0, 131.2, 1300, 126.4, 126.0, 1223, 1200, 1191, 1189, 1163, 1152, 787,785,754, 37 4
152, 2.7, LC-MS: (ESH caled for CosHy N4 [M + HY 393 .45, found 393.10.

186001 N-(10-{But-2-yn-1-yl}-11-0x0-10,11-dihydrodibenzolb ][ 1 4]thiazepin-7-yl }-3-methyl-2-
ox0-2,3-dihydrobenzoldjoxazole-5S-carboxamide. 'H NMR (400 MHz, DMSO-d6y. § 10.41 (s, 3H),
15(d, /=24 Hz 1H), 780-7.84 (m, 2H), 7.77-7.79 (m, 1H}, 7.69-7.71 {m, 1H), 7.62-7.65 (m,
VH), 7.52-7.55 (m, 1H), 7.48-7.50 {m, 1H), 7.40-7 45 {m, 2H), 4.83-4 88 {m, 1H}, 467-4.72 (m,
1H), 3.41 (s, 3H), 1.78 (t, /= 2.4 Hz, 3H). “C NMR (151 MHz, DMS0-d6) 8 166.6, 164.3, 153 4,
1438, 137.3, 1372, 136.8, 1366, 1343, 1314, 1307, 130.5, 1297, 128 4, 125.0, 123.0, 121 9,
120.8, 108.6, 1079, 79.1, 74.4, 277, 2.6. LC-MS: (ES1) calcd for CoglpoNa048 [M + H] 470 51,
found 470.10.

18601} N-(5-(But-2Z-yn-1-yi}-11-cyano-6-ox0-0,1 1~-dihydro-SH-dibenzofb,elazepin-2-yl }-4-
methoxybenzamide. 'HNMER (400 MHz, Chloroform-d): 8 7.95-8.00 (m, 1H), 7.81-7 88 {m, 4H),
7.61-7.65 (m, 2H), 7.48-7.52 {m, 1H}, 7.37-7.41 {m, 1H), 6.99(d, /= 8.8 Hz, ZH), 543 (5, 1H}, 4.76
(s, 2H), 3.88 (s, 3H), 1.83 (s, 3H). "C NMR (151 MHz, Chloroform-d) & 166.7, 165.3, 162.8, 136.9,
1359, 1341, 1331, 132.4, 131.6, 1308, 1293, 1290, 1290, 1288, 1264, 126.2, 1244, 124 2,
122.8,120.6, 1204, 1186, 1167, 1154, 1141, 807,742, 555,399, 383, 3.9 LC-MS: (ESI) calcd
for Co7HnN0; {M + H}' 436.47, found 436,10,

{0602} N-(5-(But-2-yn-i-yi}-11-chloro-6-ox0-6,1 1-dihydro-SH-dibenzolb, elazepin-2-vi}-4-
methoxybenzamide. "H NMR (600 MHz, Chioroform-d); § 8 01 — 7.95 (m, 2H), 7.94 (d, ] = 2.5 Hz,
TH), 7.87 - 781 (m, 2H), 7.77(d, I = 8.7 Hz, 1H), 7.47 - 7.43 {(m, 1H), 742 - 7.36 (m, 2H), 7.25 -
722 (m, 1H), 700 —6.94 (m, 2H}, 577 (s, 1H), 5.14(dq, F =170, 23 Hz, 1H), 432 - 4.24 (m, 1H),

2
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3.87 (s, 3H), 1.89 {1, F = 2.4 Hz, 3H). LC-MS: (ESI) caled for CaHapCINGG, [M + H 445.12, found

44510,

16603} 10-(But-2-yn-1-yl)-7-(pyridin-3-ylamino)dibenzo[b,f][ 1,4]thiazepin-11{10H}-one. "H NMR
{400 MHz, Chloroform-d): 0 8.39 (s, TH), 8.24 (s, TH), 7.77-7.80 (m, 2H), 762 (d, ./ = 8§ 8 Hz, 1H),
7.40-742 {m, 2H), 7.35-7.36 (m, 2H}, 7.20-23 (m, 2H}, 6.94-6 99 {m, 2H}, 5.73(s, 1H)}, 491-4.96
(ra, 1H), 4.38-4.43 (m, 1H), 1.86 (t. J=2.4 Hz, 3H). PC NMR (151 MHz, Chloroform-d) § 168.5,
143.0, 140.9, 1406, 138.0, 137.8, 137.2, 136.5, 131.9, 131.1, 131.0, 128.6, 125.8, 1247, 120.7,
118.2, 80.0, 74.9, 41.2, 3.9 LC-MS: (EST) calcd for CpyFiN208 [M + H]' 372,453, found 372.10.
106041 N-(5-(But-2-yo-1-yh-1T-methyl-6-0x0-6, 1 I-dihydro-SH-dibenzofb elazepin-2-yl)}-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d); § 7.78-7.89 (m, 4H), 7.65-7.71 (m, 1H),
7.54-7.58 {m, 1H), 7.34-7.42 (w, 2H), 7.13-7.28 (m, 2H), 696 (d, /=8 B Hz, 2H), 487492 {m,
1H), 4.59-4.64 (m, 1H}, 427 (d, /=72 Hz 0.67H), 3.87-3.92 (m, 0.34H), 3.69 (s, 3H}, 1.83-1.84
{m, 3H), 1.78 (d, J = 7.2 Hz, 2H), 1.55-1.59 (m, 3H). "C NMR (151 MHz, Chloroform-d) § 1685,
165.2, 162.6, 146.8, 1456, 142.0, 1412, 136.2, 136,31, 136.0, 132.5, 132.0, 131.8, 131.5, 131.2,
130.6, 1289, 1271, 126.8, 1267, 126.6, 123.9, 1230, 1212, 1198, 1188, 1183, 1146, 1140,
80.1,79.8,75.0,74.6,555,476,402,400,357, 188, 133, 3.8 LC-MS: (ES]) caled for
CorHasNoO5 [M + HY 425 .49, found 425.10.

{0605} (£)-N-{10-(But-2-en-1-y1}-11-0x0-10, 1 I -dihvdrodibenzol{b f][ 1,4 jthiazepin-7-
yhbenzo[dlthiazole-5-carboxamide. 'H NMR (400 MHz, Chlorofarm-d) § 9.10 (s, 1H), 8.60 (s, 1H),
845 (s, 1H), 8.09-794 (m, 3H), 772 - 7.63 (m, 2H), 742 - 733 (m, 2H), 7.29 (s, 1H), 577 - 5.57
{m, 2H), 4.80 - 470 (m, 1H), 458 ~ 4.43 (m, 1H}), 3.87 (5, 3H), 1.76 ~ 1.64 (m, 3H). LC-MS: (ES])
caled for CasHpN:0-S, [M + HI 458.09, found 458.20.

{0606} Methyl 3-((10-{but-2-yn-1-v1}-11-ox0-10, 1 I -dihydrodibenzofb,f}{ 1 4 thiazepin-7-
yhcarbamoylibicyelo[ 1. 1. 1]pentane-1-carboxylate. 'H NMR (400 MHz, Chloroform-d): 8 7.73-7.77
{m, 2H), 7.65-7.67 {m, 1H), 7.55-7 58 {m, 1H), 7.38-7 40 (m, 1H}, 7.25-731 {m, 3H), 4 89-4.94 (m,
1H}, 4.40-4.4S (m, 1H), 3.17 {5, 3H}, 2.37 {5, 6H), 1.61 (s, 3H}.LC-MS: (ESI) caled for
CasHaaNL 048 [M + HY 447.13, found 447.20.

{0607} N-(10-(But-2-yn-1-y1}-1 1-ox0-10,11-dihydrodibenzofb ] 1 4jthiazepin-7-

yhibicyelo[1. 1. 1]pentane-1-carboxamide. "H NMR (600 Mz, Chloroform-d) 8 7.78 (d, J= 2.5 Hz,
1HY, 777771 (m, 1H), 7.64 (4, /=87 Hz, 1H), 7.58 (dd, /=88, 2.5 Hz, 1H}, 740 - 7.36 (m,
2H), 732724 (m, 2H), 495 - 488 (m, 1H), 445 - 438 (m, 1H), 2.52 (s, 1H), 2.13 (s, 6H), 1.84
{t,J=2.4Hz, 3H). "C NMR (151 MHz, Chloroform-d) § 168.4, 168.1, 139.5, 138.5, 137.6, 135.7,
1318, 1311, 131.0, 128.6, 1251, 1235, 1206,80.1, 747, 515,512,450, 41.1, 26,8, 3.8 LC-MS:
(BSI) caled for CosHaNa028 [M + H] 389.12, found 38920
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{0608} N-(10-(But-2-yn-1-yl}-1 1-ox0-10,11-dihydrodibenzofb, ] 1 4jthiazepin-7-y1}-3-

fluorobicyclof1.1. 1]pentane-1-carboxamide. 'H NMR (600 MHz, Chloroform-d) § 7.75(d, /= 2.5
Hz, 1H}, 7.73 - 7.68 (m, TH), 7.66 (s, 1H), 7.64 (s, 1H), 7.57 (dd, /=88, 2.5 He, 1H), 740734
{m, 1H), 730 =724 (m, 2H), 492 {dq, /=170, 24 Hz, 1H), 439 (dq. /= 169,23 Hz, 1H), 2.42
(d,J=24Hz 6H), 1.84 (t, J = 2.4 Hz, 3H). "C NMR (151 MHz, Chloroform-d) § 168.5, 166.4,
1602, 1398 1385, 137.5 1357 1355, 1317, 1311, 1311, 1287, 1251, 1237, 1209,80.3, 757,
74.6,73.5,55.2(d, J=21 8 Hz), 412, 3.8. LC-MS: {(ESI) caled for CyHaoFN2(,S [M + H] 407.12,
found 407.20.

{06891 3-({(10-(But-2-yn-1-yh-11-ox0-10,1 1 -dihydrodibenzofb, f}[ 1,4 }thiazepin-7-
yhamino)pyridazine-4-carbonitrile. 'H NMR (400 MHz, Chloroform-d): & 8.92 (d, /= 3.2 Hz, 1H),
797(d, J=28 He, 1H), 7.71-7.79 {m, 3H), 7.52(d, /=4 8 Hz, 1H), 7.25-735 (m, 2H}, 6 93 (5,
1H), 4.94-4.99 (m, 1H), 4.42-4.47 (m, 1H), 2.28 (s, 3H), 1.86 (1, /= 2.4 Hz, 3H). "C NMR (151
MHz, Chloroform-d) 6 1683, 1540, 144.1, 140.1, 1384, 1376, 136.0, 1355 1319, 131.1, 1297,
128.7, 1252, 1248, 1221, 113.5,994, 802, 747,41 2, 3.8 LC-MS: (ES]) caled for CpnHigNsO8
M+ H]' 39845, found 398.00.

{06168} 10-(But-2-yn~-1-yh)-7-((1~methyi-1H-pyrazol-4-ylamino}dibenzofb {1 1 4jthiazepin-
11(10H})-one. 'H NMR (400 MHz, MeQH-d4): § 7.61-7.63 (m, 1H), 7.55(s, 1H), 745 (d, /=8.8 Hz,
2HY, 735737 (m, 3H), 693 (d, /=28 Hz, 1H), 4.67-4.73 (m, TH}, 4.57-4.62 {m, 1H}, 3.87 (s, 1H},
1.80 (s, 3H). “C NMR (151 MHz, MeOH-d4) § 169.2, 145.7, 138.8, 137.4, 136.2, 133.3, 132.2,
130.6, 130.5, 130.2, 128.0, 1253, 1243, 1153, 1135,79.0,73.7,39.8,37.5, 1 4. LC-MS: (ESD
caled for CpHoN,OS [M + H] 37546, found 375.10.

(6611} 10-(But-2-yn-1-y1}-7-(pyridin-d-ylamino)dibenzo[b,f] 1.4 thiazepin-11{10H)-one. 'H NMR
{400 MHz, MeOH-d4): § 8.19{d, /=060 Hz, 2H), 785 {d, /=84 Hz, 1H), 7.67 (5, 1H), 7.62 (5,
TH), 7.50 (s, 1H), 741 (s, 3H), 7.12 (d, /= 6.0 Hz, 2H), 4 68-4.73 {m, 1H), 4 81-4.85 (m, 1H}, 180
(5, 3H). LC-MS: (EST) caled for CpnHpN;OS [M + HY 372.45, found 372.20.

16612} 10-(But-2-yn-1-y1}-7-(pyrimidin-3-ylamino)dibenzo[b,£] 1,4 Jthiazepin-1 1{10H)-one. 'H
NMR (400 MHz, MeOH-d4): 5 8.65 (s, 1H), 8 50 (s, 2H), 7.64-7.67 (m, 2H}, 7.48-7.50 (m, 1H)},
7.37-7.40 (m, 3H), 7.19(d, J= 2.4 Hz, 1H), 4.78-4.81 (m, 1H)}, 4.62-4.68 (m, 1H), 1.80 (5, 3H). 'C
NMR (151 MHz, MeOH-d4) 6 168.9, 1487, 144.0, 1396, 138 3, 1372, 136.6, 136.5, 130.8, 130.6,
1305, 128.3, 1257, 1209, 1183, 793, 73,5, 62.7,39.8, 1 4. LC-MS: (ESI} caled tor CoiHiyN4OS
M+ H]' 373 .44, found 373.10.

(6613} 10-(But-2-yn-1-v1)-7-(pyridazin-4-ylamino)dibenzofb fi[ 1 4]thiazepin-1 1 (10H)-one. 'H
NMR (400 MHz, MeOH-d4): § 8.72-8 78 (m, i1H), 864 (d, J=60Hz 1H)}, 776 (d, J= 8.8 Hz, 1H},
7.66-7.68 {m, 1H}, 7.56-7.59 (m, 2H), 7.33-7.51 (m, 3H}, 7.17-7.19 {m, 1H), 4 77-4 85 (m, 1H),
4.67-4.71 (m, 1H), 1.80 {s, 3H). "C NMR (151 MHz, MeOH-d4) § 168.7, 148.3, 144.8, 141.5,
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139.5, 138.1, 137.0, 1367, 136.3, 131.0, 130.6, 1284, 125.8, 1249, 1222, 1073, 79.5, 73.4, 39.8,

1.4, LC-MS: (ESD) caled for Cy HpNyOS M+ HY 373.44, found 373.10.

186141 3-((10-(But-2-yn-1-y1}-11-0%0-10, 1 I -dihydrodibenzofb,fi 1,4 Jthiazepin-7-
yhaminoipicolinonitrife. "H NMR (400 MHz, MeOH-d4): § 8.15-8.17 (m, 1H), 7.65-7.70 (sm, 3H),
7.44-7.50 (m, 2H), 7.38-7.42 {m, 3H}, 7.20-7.23 {m, 1H), 4 76-4 81 (m, 1H), 4.64-4.69 {m, 1H)}, 1.81
(s, 3H). PC NMR (151 MHz, McOH-d4) 3 168.8, 144.1, 142.3, 139.1, 1383, 137.6, 137.1, 136.5,
130.9, 130.6, 130.5, 128.3, 127.5, 1255, 1248, 1230, 121.1, 1203, 1152, 794, 735,399, 1 4. LC-
MS: (EST) caled for CpsHiyN4OS [M + H]' 397 46, found 397.10.

{8615] 4-((10-(But-2-yn-1-yh-11-ox0-10,1 1 -dihydrodibenzof bt} 1,4 }thiazepin-7-
yvhaminomicotinonitrile. "H NMR (400 Mz, MeQOH-d4): 8§ 8.79 (s, 1H}, 8.22(d, /=72 Hz, 1H},
788 (d, S=84 Hz, 1H), 7.68-7.70 {m, 2H), 7.50-7.52 (m, 1H), 740-7.46 (m, 3H), 7.03(d, J=72
Hz, 1H), 4.82-4.87 {m, 1H), 4.68-4.73 (m, 1H), 1.80 (s, 3H}. " NMR {151 MHz, MeOH-d4) 8
168.5, 1558, 1480, 143.7, 1422, 1378 1369, 136.8, 1343, 1312, 1308, 130.7, 1289, 1285,
1262, 125.9, 1122, 108.4, 797, 73 4, 40.0, 1.4. LC-MS: (ESD caled for CoaH7N,08 [M + H]
397.46, found 397.10.

106161 3-((10-(But-2-yn-1-y1}-11-0%0-10, 1 1 -dihydrodibenzofb,fi 1,4 Jthiazepin-7-
yhicarbamovl)bicyclo{1.1.1]pentane-1-carboxylic acid. "H NMR (400 MHz, MeOH-d4): § 7.97(d, J
=24 Hz, 1H}, 7.61-7.68 {m, 3H), 7.40-7.49 (m, 1H), 7.36-7.40 {m, 2H)}, 4.64-4 80 (m, 2H), 2.34 (s,
6H), 1.79 (d, /= 2.0 Hz, 3H). "C NMR (151 MHz, MeOH-d4) 8 171.7, 169.0, 168.8, 138.5, 138.4,
1371, 1363, 1355, 130.9, 130.6, 1305, 1283, 1247, 1236, 121.0,79.4, 735, 51.6,39.8, 390, 1 4.
LC-MS: (ESI) caled for CoaHy N2 048 [M + HT 433 .49, found 433,10

106171 N-(10-(But-2~-yn-1-y1}-2~cyano-11-ox0-10, 1 -dihydrodibenzofb {1 1 4jthiazepin-7-y1}-4-
(diftuoromethoxy)benzamide. 'H NMR (400 MHz, DMSO-d6): § 10.46 (s, 1H), 8.22(d, J= 136
Hz, 1H), 8.00-8.07 (m, 3H), 7.81-7.84 (m, 1H), 7.87-7.89 (m, 1H)}, 7.67-7.77 (m, 2H), 7.20-7.57 {m,
3H), 4.88-4.93 (m, 1H), 4.60-4.72 (m, 1H), 1.77 (5, 3H). PC NMR (151 MHz, DMS0-d6) § 165.0,
164.1, 153.0, 143.2, 137.8, 137.0, 1366, 1343, 133.8, 1331, 1316, 1303, 1293, 1254, 1232,
1213, 1174, 117.1, 1169, 1154, 113.7, 111.3, 79.5, 74.0, 2.6. LC-MS: (ESH caled for
CocHigFaN3 058 [M + HT 490,49, found 490.10.

{0618} 4-(Difluoromethoxy)}-N-(10-(4-fluorobut-2-yn~1-y-11-0x0-10,1 1~

dihydrodibenzofb,f][ 1 4}thiazepin-7-yl)benzamide. "H NMR (400 MHz, Chloroform-d); § 7.98 (s,
TH), 7.93 (s, 1H), 7.87(d, J= 8.8 He, 1H), 7.73-7.75 (m, 1H), 7.62(s, 2H}, 742-7 44 (m, 1H), 7.19-
7.34 (m, 4H), 6.41-6.77 {m, 1H}, 5.07 (s, 1H}, 4.99-5.05 {m, 1H), 495 (5, 1H), 4.58-4.64 (m, 1H}.
HCNMR (151 MHz, Chloroform-d) 8 168.5, 164.6, 153.9, 139.5, 138.5, 137.2, 136.1, 131.9, 131.3,
1313, 131.2,129.1, 128.8, 1251, 1242, 1213, 1193, 1171, 113.6, 850 (d, /=122 Hz), 779 {(d, J
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=222 Hz), 714,703,409 LC-MS: (ESI) caled for CpsHigF3NO:8 [M + HY 483 .47, found
48310,

186191 6-((5-(But-2-yn-1-y1}-6-0%0-6,1 1-dihydro-5H-dibenzof b, elazepin-2-yl jamino -5+
methylpyrimidine-4-carbonitrile. "H NMR (400 MHz, DMSO-d6): 8 9.11 (s, 1H), 8 49 (s, 1H), 7.54-
7.66 (m, 4H), 7.41-7.45(m, 1H), 7.28-7.35 (m, 2H), 4.77 (5, 2H), 4.06-4.09 (m, 1H), 3.62-3.70 (m,
1H), 2.39 (s, 3H), 1.80 (s, 3H). *C NMR. (151 MHz, DMSO-d6) 5 166.3, 158.5, 155.5, 1418, 137.2,
1366, 1354, 1351, 131.4, 131.1, 1207, 1262, 1258, 1221, 121.2, 1211, 120.7, 1153, 787, 75 2,
36.7, 13.4, 2.6. LC-MS: (EST) caled for CpaFlgNsO [M + H] 394.44, found 394.10,

18628} N-(10-(But-2~yn-1-yi1}-3~chioro-11-ox0-10,  I-dihydrodibenzolb,fi{ 1 4 hiazepin-7-y1}-6-
methoxynicotinamide. 'H NMR (400 MHz, DMSO-d6): §10.42 (s, 1H), 8.77 (s, 1H), 8.16-8.23 (m,
2FD), 7.77-7.80 (m, 153, 7.63-7.71 {m, 3H), 749 (d, J = 8.0 Hz, 1H), 6.96 (d, ./ = § 4 Hz, 1T0), 4.36
(d, /=172 Hz, 1H), 4.68 (d, /= 17.2 Hz, 1H), 3.94 (s, 3H), 1.77 (s, 3H). "C NMR (151 MHz,
DMSO-d6) 5 165.7, 164.9, 163.3, 147.0, 139.2. 138.0, 137.0, 136.7, 135.5, 134.8, 133.5, 132.4,
1298, 128.5, 1251, 123.2, 1231, 121 .6, 109.7, 793, 74.2, 53.2, 2.6 LC-MS: (ESE caled for
C2aHoCIN05S [M + H]' 464.94, found 464,10

186211 N-(10«{But-2Z-yn-1-yl}-1 1-ox0-10,1 1-dihydrodibenzofb, f]{ 1 4thiazepin-7-yl }-3-
methylbicyclo[1.1.1]pentane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d): § 7.75-7.76 (m,
2H), 7.74-7.75 {m, 1H), 7.55-7.58 (m, 15}, 7.39-7.41 {m, 1H), 7.26-7.32 (m, 3H), 7.10 (s, 1H), 4.89-
4.93 (m, 1H), 4.41-4.46 (m, 1H), 1.96 (s, 65, 1.84 (s, 3H), 1.23 (5, 3H). O NMR (151 Mz,
Chloroform-d) & 168.5, 168.4, 1395, 138.5, 1377, 135.7, 135.7, 131.8, 1310, 131.0, 128.6, 125.1,
1234, 120.5, 801, 74.7, 52.9, 41.1, 40,1, 35.7, 17.8, 3.8. LC-MS: (EST) caled for CpyHnNa0n8 [M +
HI 403.51, found 403.10.

{06221 N-(10-(But-2~-yn-1-yi}-1 1-ox0-10,1 I-dihydrodibenzofb, 1 1,4 ithiazepin-7-y} }-3-
cyanobicyclof1.1.1 |pentane-1-carboxamide. "H NMR (400 MHz, Chloroform-d): & 7.71-7.74 (m,
2H), 7.65-7.67 (m, 1H), 7.54-7.55 {m, 1H), 7.35-7.39 (m, 2F), 7.26-7.30 (m, 3H), 4.89-4.93 (m,
1), 4.39-4.44 (m, 1H), 2.57 (s, 6H), 1.84 (5, 3H). ""C NMR (151 MHz, Chioroform-d) § 1685,
1655, 140.0, 1384, 137.5, 1358, 1350, 131.8, 131.2, 1311, 1287, 1251, 123§, 1209, 1169,
803, 74.6, 54.9, 43 4, 41.2, 3.8 LC-MS: (EST) caled for CaHaN:0,8 [M + H]' 414,49, found
41420,

186231 N-(10-{But-2-yn-1-yl}-11-0x0-10,11-dihydrodibenzolb ][ 1 4 ]thiazepin-7-yl }-3-
(trifluoromethyDibicyclof1.1.1 pentane-1-carboxamide. "H NMR (400 MHz, Chioroform-d): 8 7.77-
7.78 (m, 2H), 7.60-7.65 (m, 1H), 7.53-7.56 (m, 1H), 7.39-7.41 (m, 1H), 7.28-7.32 (m, 3H), 4.89-4.94
(. 1FD), 4.40-4.45 (m, 1), 2.31 (s, 63, 1.84 (1, J=2 4Hz, 3H). PC NMR (151 MHz, Chioroform-d)
51684, 1664, 140.0, 1384, 137.6, 1358, 1351, 1318, 131.1, 131.0, 1287, 1252, 1237, 1208,
80.2, 74.6, 497, 41.2, 3.8, LC-MS: (ESI) caled for CoaHygFaNoO,S [M + H]' 457 48, found 457.10.
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{6624] 10-(But-Z-yn-1-y1)-7-{(4-cyano-3-methylpyridin-2-yt Jamino)-1 1-ox0-10,1 1~

dihydrodibenzolb,f1[1,4lthiazepine-3-carbonitrile. "H NMR (400 MHz, DMS0O-d6): § 8.55 (s, 1H),
820(d,J=52Hz 1H), 806{d,/J=12Hz 1H), 801 (d, J=24Hz 1H), 7.806-788 (m, 1H), 7.77-
780 (m, 2H), 7.64 (m, d, J= 88 He, 1H), 718 (d, /=52 He, 1H), 4 85-4 90 (ru, 1H), 4.65-4.70 {m,
1H), 2.45(s, 3H), 1.77 (s, 3H). PC NMR (151 MHz, DMSO-d6) § 165.5, 153.2, 144 8, 141.1, 1389,
1386, 1348 1339 1331, 1320, 1314, 1250, 1228, 1220, 1211, 1199 1167, 1160, 1158,
113.0,79.3,74.1,15.1, 2.6. LC-MS: (ESI) caled for CasHxNsOS [M + H] 436.50, found 436.20.
106251 10-(But-2-yn-1-yh}-7-({(4-cyanopyridazin-3-yhamino}-1 f-oxo-10,11-
dihydrodibenzolb,fif 1 4jthiazepine-3-carbonitrile. "H NMR (400 MHz, DMSOG-d6): & 2,56 (s, 1H),
898 (d,/=52Hz 1H)}, 8.05-8.08 (m, 3H), 7.80-7.89 (m, 1H}, 7.79(d, /=80 Hz, 1H), 76977
(o, 2H), 4.88-4.93 (m, 1H), 4.67-4.72 (m, 1H), 1.77 (s, 3H). PC NMR (151 MHz, DMSO-d6) &
165.5, 153.6, 1443, 141.0, 138.8, 1372, 136.1, 134.0, 1333, 132.1, 1316, 1314, 1252, 1240,
1223, 116.7, 1136, 113.0,99.5, 794, 74.0, 2.6. LC-MS: (ESI) caled for CpHi:NgOS [M + HJ
42349, found 423.10.

10626} 10-(But-2-yn-1-yD)-7-({5~-cyano-3-methylpyridin-2-yhamino)- 1 1-oxo-10,1 1~
dihydrodibenzolb,f1[1,4lthiazepine-3-carbonitrile. "H NMR (400 MHz, DMSO-d6): § 8.71 (s, 1H),
8.45 (s, 1H}, 8.03-8.06 (m, 2H), 7.77-7 88 {m, 4H), 7.67 {(d, /=88 Hz, 1H), 4 86-4.90 {(m, 1H),
4.66-470 (m, 1H), 2.27 (s, 3H), 1.77 (s, 3H). V"C NMR (151 MHz, DMSO-d6) 8 165.5, 155 1,
1489, 1411, 138.9, 1388, 1378, 1356, 133.9, 133.1, 132.0, 1314, 1249, 124.0,1222, 1191,
117.6,116.7,113.0,98.1, 79.3, 74.1, 16.3, 2.6. LC-MS: (BSI) caled for CosHyeNsOS [M + H}'
436,50, found 436.10.

106271 10-(But-2-yn-1-y1}-11-oxo-7-{pyridazin-3-yvlamino}- 10,1 1-
dihvdrodibenzolb fl[1 4Jthiazepine-3-carbonitrile. "H NMR (400 MHz, DMSO-d6): § 9.65 (s, 1H),
876 (d, J=4.0Hz, 1H), 831(s, 1H), 809 (s, 1H), 785(d, /=80Hz, 1H), 7.78 (d, /=80 Hz, 1H),
7.67 (s, 2H), 7.55-758 (m, 1H), 7.22(d, /= &8 Hz, 1H}, 4.84-4 88 {m, 1H), 4.65-470 (m, tH), 1.77
(s, 3H). "C NMR (151 MHz, DMSO-d6) § 165.5, 156.4, 144.2, 141.1, 1389, 1383, 134.6, 134.0,
133.7,132.0, 1314, 1283, 1255, 1211, 119.6, 1167, 113.0, 794, 74 1, 2.6. LC-MS: {(ES1) caled
for ConHieNsOS [M + H]' 398 45, found 398.10.

[8628] N-(10«But-2-yn-1-y1}-1 l-ox0-10,1 I-dihydrodibenzofb, [} 1,4 Jthiazepin-T-yi }-4-
methoxybenzamide. "H NMR (400 MHz, Chloroform-d): 8 7.92 (s, 1H), 7.70-7.83 (m, 5H}, 7.63 (d,
J=88 He 1H), 742 {d, /=68 He 1H), 7.29-734 (m, 2H), 6 98 (d, /= 8.8 Hz, 1H), 4 92-4 96 (v,
1H), 4.43-4.47 {m, 1H), 3.88 (s, 3H), 1.86 (s, 3H). "C NMR (151 MHz, Chioroform-d) & 168.5,
1652, 162.7, 139.6, 138.6, 137.7, 1362, 1358, 131 8, 131.1, 131.0, 129.0, 128.6, 1265, 125 1,
1239, 121.0, 1141, 80,1, 747, 55.5,41.2, 3.9 LO-MS: (ESD) caled for CosHaiNaOsS [M + HYT
42913, found 429.10.
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{06291 N-(11-(But-2-yn-1-y1}-10-0x0-10,1 I -dihydrobenzo[ flpvrido[3,2-b ] | 4 jthiazepin-3-y1}-4-

methoxybenzamide. 'H NMR (400 MHz, Chloroform-d): 68.57 (d, J= 2.4 Hz, 1H), 853 (d, J=2

Hz, TH), 8.09 (s, 1H}, 7.84 (d, /=8 8 Hz, 2H), 7.67-7.71 {m, 1H)}, 7.39-7.45 (m, 1H)}, 7.28-7.33 {m,
2H}, 6.96(d, /=84 Hz, 2H), S13{d, /=164 Hz, 1H), 487 (d, J=104 Hz, 1H), 3.87(s, 3H), 1. 76
(s, 3H). 'C NMR (151 MHz, Chloroform-d) 8 167.8, 165.4, 163.0, 150.7, 139.9, 1376, 137.1,
132.8, 132.5,132.0, 1313, 1311, 1303, 129.1, 1289, 1258, 114.1,79.0, 74.6, 55.5, 383, 3.8 LC-
MS: (EST) caled for CogHpoNi(O5S [M + HI' 430,49, found 430.10.

106381 N-(10-(But-2-yn-1-v1}-9-fluoro-11-ox0-10,1 1-dihydrodibenzolb,t} 1,4 jthiazepin-7-yl)-4-
methoxybenzamide. 'H NMR (400 MHz, Chloroform-d): § 8.05-8.09 (m, 1H), 7.98 (s, 1H), 7.83-
789 {m, 2H), 7.75(d, /=76 Hz, 1H), 749(d, /=76 Hz, 1H), 7.39-7.44 {(m, 1H}, 7.29-7 32 {(m,
TH), 7.00-7.21 (m, 1H), 693 (d, J =104 Hz, 1H), 4.60-4.65 {m, 1H)}, 4 60-4.65 (yo, 1H), 437-4.42
{m, 2H), 3.70 (s, 3H), 1.43 (s, 3H). "C NMR (151 MHz, Chloroform-d) § 170.0, 1654, 162.8,
158.2, 156.6, 1383, 1380, 1355, 1318 131.5{(d, /=32 Hz), 131.0(d, /=52 Hz), 1294, 1293,
126,60, 124.6, 1245, 1151, 1149, 114.1, 82,1, 74.0, 55.6, 41.0, 3.4 LC-MS: (ESH) caled for
CosHyoFNLO;38 [M + HY 447 49, found 447.10.

166317 10-(But-2-yn-1-yl)-7-(pyridin-2-ylamino)dibenzo[b,f][ 1, 4]thiazepin-1 1{(10H}-one. "H NMR
{400 MHz, Chloroform-d): 68.21 (s, 1H), 7.78 (d, /=72 Hz, 1H), 7.63-7.68 (m, ZH}, 7.51-7.55 {m,
1H}, 7.28-7.44 (m, 4H), 6.75-6.82 (m, 3H}, 494 {d, /=172 Hz, 1H), 441 (d, /=172 Hz, 1H), 1.86
(s, 3H). PC NMR (151 MHz, Chloroform-d) 8 168.5, 154.9, 148.2, 138.8, 138.7, 137.9, 137.8,
1378, 1359, 131.9, 1311, 1309, 1286, 1253, 1227, 1202, 1158, 1094, 799,749, 41.2, 3.9 LC-
MS: (ESH) caled for CypHigN;OS [M + HY 372,45, found 372.20.

{8632] N-(10-(But-2-yo-1-y13-1 1-oxo-10, L -dihydrodibenzofb, {1 1,4 jthiazepin-7-y1 }-4-
methoxybutanamide. "H NMR (400 MHz, Chloroform-d): § 7.96 (s, 1H), 7.80 (s, 1H), 7.75 (d, J =
68 Hz 1H), 7.65(d, /=84 Hz 1H), 747 (d, /=76 Hz 1H), 741 (d, /=72 Hz, 1H), 7.28-7.33 (m,
2H}, 4.89-4.94 (m, 1H}, 4.39-4.43 (m, 1H), 3.47-3.50 (m, 2H), 3.39(s, 3H}, 2.47-2.50 (m, 2H), 1.96~
1.99 (m, 2H), 1.85 (s, 3H). "'C NMR (151 MHz, Chloroform-d) § 171.3, 168.5, 1393, 1386, 137.6,
136.2, 1357, 1318, 131.1, 131.0, 1286, 1251, 123 4, 120.5,80.1,74.7,72.0, 587,412,350, 25 2,
3.8. LC-MS: (ESD) caled for CoaHaaNyG3S [M + H] 395.49, found 395.10.

{8633} N-(11-But-2-yn-1-y1}-10-0x0-10,1 I -dihydrobenzo| flpyridof4,3-b]{ 1 4]thiazepin-3-y1)-4-
methoxybenzamide. "H NMR (400 MHz, Chioroform-d): 8 8.67 (s, 1H), 8.62 (s, 1H), 8.49 (s, 1H),
787 (d,.J =88 Hz, 2H), 778-7 81 (m, 1H), 745-747 (m, 1H), 733-737 {m, 2H), 6.99(d, /= 8 8
Hz, 1H), 4.90-4.95 (m, 1H}, 4.52-4.57 {(m, 1H), 3.88 (s, 3H), 1.84 (5, 3H). LC-MS: (ES]) caled for
CoaHpoN:03S M+ HY 430,11, found 430.10.

{86341 10-(But-2-yn~-1-yh)-7~({tetrahydro-2H-pyran-3-yljaminojdibenzo{b ] 1 4 ]thiazepin-1 1{10H}-
one. 'H NMR {400 MHz, Chloroform-d): 6 7.61-7.63 (m, 1H), 7.44-7 47 {m, ZH), 7.34-737 (m,
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ZH}, 6.88 (d, /=28 Hz 1H), 6.67-6.70 (m, 2H}, 4.68-4.73 {m, 1H), 455-4.59 (m, 1H), 3.88-391

{m, 1H), 3.76-3.87 {m, 1H), 3.39-3.42 (m, 1H), 3.21-3.32 (m, 1H}, 1.95-2.05 {m, 1H), 1.79-1 81 {m,
4H), 1.75-1.78 (m, 1H}, 1.54-1.66 {m, 1H), 1.48-1.52 (m, 1H). LC-MS: (ESI caled for CozHpnNa(sS
M+ H] 379.14, found 379.20.

{0635} 10-(But-2-yn-1-v1}-7-{{tetrahydrofuran-3-yl )amino)dibenzofb, {1 1,4]thiazepin-1 1{1 0H}-one.
"H NMR (400 MHz, Chloroform-d): § 7.76 (d, /=72 Hz, 1H), 751(d, /=84 Hz, 1H), 741(d, J=
72 Hz, 1H), 725-732 (m, 2H), 677 {t, /= 2.0 Hz, 1H), 6.52 (dd, J;» = 2.8 Hz, J13 = €8 Hz, 1H},
489(d, /=168 Hz IH), 436(d, /=168 Hz, 1H}, 401-4.05 (m, 1H), 3.89-3.97 (m, 2H), 3.80-3.86
{m, 1H}, 3.65-3.68 (m, 1H), 2.20-2.31 (m, 1H), 1.85 (s, 3H}, 1.78-1.85 {m, 1H). LC-MS: (ES]) caled
for CoyHnN20,8 M + HY 365,12, found 365.10.

[8636] 2-Methoxyethyl (10-(but-2-yn-1-y1}-11-0x0-10,11-dihydrodibenzofb £l 1 4 jthiazepin-7-
yhicarbamate. 'H NMR (400 MHz, Chloroform-d): & 7.76 (d, /= 6.8 Hz 1H), 7.63-7.67 (m, 2H},
741(d,/=80Hz 1H), 7.28-7.32 {m, 3H), 6.71 (s, 1H), 489-4.94 (m, 1H}, 4 39-4 44 (m, 1H), 431-
433 {m, 2H}, 3.62-3.64 {m, 2H), 3.41(s, 3H), 1.84 (s, 3H). LEC-MS: (ES]) caled for O Hu NS [M
+H] 39711, found 39710,

186371 N-(5-{But-2-yn-1-yi}-1 l-methyl-6-0x0-6,1 I-dihydro-5H-dibenzofb,elazepin-2-yi}-3-methyl-
2-0x0-2,3-dihydrobenzo[djoxazole-5-carboxamide. 'H NMR (400 MHz, Chloroform-d): §7.88-7.91
{m, 1L.3H}, 7.78-7.81 {m, 0.7H}, 7.56-7 .68 (m, 4H), 7.33-7.46 (m, 2H), 7.14-7.24 {m, 2H}, 4 86-4 94
{m, 1H), 4.58-4.66 (m, 1H), 426-4.32 (m, 0.7H), 3.90-3.96 (m, 0.3H}, 3.45 (s, 3H), 1.84 (s, 3H),
1.80 (d, J= 7.2 Hz, 2H), 1.58 (d, J= 7.2 Hz, 1H). LC-MS: (BST) caled for CogHzaNaOy M + HY
466.17, found 466 .10

10638] N-(10-(But-2~yn-1-yl}-11-ox0-10, L 1-dihydrodibenzolb, ] 1,4}thiazepin-7-y1 -3~
eyanopropanamide. 'H NMR (400 MHz, Chloroform-dy. 8 7.80-7.81{m, 1H), 7.74-7.76 (m, 1H),
7.674(d, J=84Hz 1H), 7.47-7 48 (m, 2H}, 7.40-7.42 {(m, 1H), 7.29-7.32 (m, 2H}, 4.89-4 94 (i,
FH), 4.40-4.45 (m, 1H), 2.71-2.77 {m, 4H), 1.84 (5, 3H). LC-MS: (ES]) caled for CoiHieNs G5 [M +
H} 376.10, found 376.00.

{0639} 11-(But-2-yn-1-vi}-3-{cyclopentylaminoibenzoffipyridof3,2-bi[1,4 thiazepin-10{1 1 H}-one.
"H NMR (400 MHz, Chioroform-d): § 7.80 (d, J = 2.9 Hz, 1H), 7.74 - 7.67 (m, 1H), 7.46 -~ 7.38 {m,
THY, 737729 (m, 2H), 709(d, T =28 He, TH), 501 {dd, J=166,25Hz, 1H),477({dd, J =
168,26Hz, 1H), 434, J=31Hz 1H),392(t, J=62 406Hz 1H), 3.79 -3.68 (m, 1H}. 1.86(,
J=24Hz 3H), 1.80 - 1.56 (m, 4H), 1.45 — 1.40 (m, 2H). LC-MS: (ESI) caled for C2iHpN;OS [M
+H] 36414, found 364 .20,

{0640} 11-(But-2-yn-1-yh)-3~((tetrahydroturan-3-yhaminobenzoffipyridof3,2-b]{ L 4]thiazepin-

10(1 1H)-one. "H NMR (400 MHz, Chloroform-d): § 7.81 (d, J= 2.8 Hz, 1H), 7.72 (d, /= 7.6 Hz,
1H}, 7.40-7.42 (m, 1H), 7.28-7.35 {m, 2H), 7.09 (s, 1H), 5.06(d, /=164 Hz, 1H), 479(d, /=164
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Hz, 1H), 4.01-4.09 (m, 1H}, 3.90-3.99 (m, 2H), 3.82-3 .88 (m, 1H}, 3.65-3.71 {m, 1H}, 2.23-2.34 (m,

1H), 1.80-1.90 (m, 1H), 1.77 (s, 3H). LC-MS: (EST) caled for CaHaeN30,8 M + HY' 366.12, found
366.10.

106411 1-(10-(But-2-yn-1~-y1)-1 L-oxo-10.11-dihydrodibenzolb, T 1, 4 thiazepin-7-y1 -3-(2-
methoxyethylurea. 'H NMR (400 MHz, Chioroform-d): § 7.75 (d, ./ = 6.8 Hz 1H), 7.60-7.62 (m,
2H), 7.40{d, /J=80Hz 1H), 7.27-730 (m, 3H), 7.05 (s, 1H}, 517 (5, 1H), 4. 88-4 92 (m, 1H), 4.39-
4.43 {m, 1H}, 3.50-3.52 {m, 2H), 3.42-3 .43 (m, 2H}, 3.86 (s, 3H}, 1.84 (s, 3H). LC-MS: (ESI} calcd
for CoyHpN3O38 [M + H} 396.13, found 396.10.

106421 N-(10-(But-2~yo-1-y1}-11-ox0-10, L 1-dihydrodibenzolb, ] 1,4 thiazepin-7-y1 }-4-
hydroxybutanamide. "H NMR (400 MHz, Chloroform-d): § 7.74-7.79 (m, 3H), 7.65 (4, /=88 Hz
FH), 7.48-7.51 (m, 1H), 7.40-742 {m, 1H), 7.28-731 {m, 2H), 4.89-4.94 {m, 1H}, 439-4.44 (m,
1H), 3.75-3.77 {(m, 2H}, 2.51-2.54 {(m, ZH), 2.18(s, 1H), 1.93-2.00 {m, 2H}, 1.84 (5, 3H). LC-MS:
{(ESI) caled for CyHyN,0S [M + H]' 381.12, found 381.10.

{0643} 11-(But-2-yn-1-v1)-3~{{tetrahydrofuran-3-y)amino)benzofflpyrido{3,2-b]{ 1 4 ]thiazepin-
10(11H)-one. 'H NMR (400 MHz, Chioroform-d): 8 7.81 (4, /=28 Hz, 1H), 7.72{(d, /= 7.6 Hz,
TH), 7.40-7 42 (m, 1H3, 7.28-7.35 (m, 2H), 7.09 (5, 1H), 5.00{d, /= 164 Hz, 1H), 479 (d, /=164
Hz, 1H}, 4.01-4.09 (m, 1H), 3.90-3.99 (m, 2H}, 3.82-3 88 {m, 1H), 3.69-3.71 (m, 1H), 2.23-2.34 (m,
1), 1.80-1.90 (m, 1H), 1.77 (s, 3H). LC-MS: (BESI) caled for CogHyeMNa(h8 [M + HY 366.12, found
366.10.

{0644} 10-(But-2-yn-1-yD)-7T-((2~methyltetrabydrofuran-3-yhamino)dibenzofb,f} 1 4 fthiazepin-
11(10H)-one. "H NMR (400 MHz, Chloroform-d): § 7.76 (d, /= 7.6 Hz, 1H), 7.48-7.52 {m, 1H),
741(d,.J="72Hz, 1H), 726-733 (m, 2H), 6.77-6 80 {m, 1H), 6.50-6.56 {m, 1H), 489 (d, /= 164
Hz, 1H), 436 (d, /= 16.8 Hz, 1H), 3.85-4.03 (m, 2.5H), 3.74-3 8} (m, 1H}, 3.55-3.59 (m, 0.5H),
226-2.41 (m, 1H), 1.85 (s, 3H), 1.72-1.81 (m, 1H), 1.28-1.31 (m, 1.5H), 1.19-1.22 (m, 1 SH). LC-
MS: (EST) caled for CoaHpsNz(OpS [M + HI 379,14, found 379.20.

10645} (#3-N-(10-(But-2-yn-1-yi}-11-0x0-10, 1 I-dihydrodibenzolb fi{1, 4 thiazepin-7-yi -4~
methoxybut-2-enamide. 'H NMR (400 MHz, Chioroform-d): § 7.76 (d,./ = 2.0 Hz 1H), 7.64-7.75
{m, 3H), 7.50-7.53 (m, 1H), 7.40-7.42 (m, 1H), 7.28-733 {(m, 2ZH), 6.18 (d, /= 6.0 Hz 1H), 4 88-
4.93 {m, 1H), 4.63-4.65 (m, 1H), 4.40-4.45 (m, 1H), 3.71 {3, 3H), 3.13(d, /= 7.6 Hz 1H), 1.84 (s,
3H) LC-MS: (EST) caled for CpHyNo0s8 [M + HY 39312, found 393.10.

106461 N-(10-(But-2~yn-1-y1}-11-ox0-10, L 1-dihydrodibenzolb, ] 1,4 1thiazepin-7-y1 -3~
{(methoxymethyljcyclobutane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d): & 7.74-7.82 (m,
SH), 7.64 (d, /= 8.8 Hz 1H), 7.49-752 (m, 2H)}, 740 (d, /= 7.6 Hz 2H), 7.28-7.32(m, 4H}, 718 (5,
TH), 4.88-4.93 (m, 1H}, 4.41-4.46 (m, 1H), 3.37-3 44 (m, 10H}, 3.02-3.06 (m, 2H), 2.45-2.46 {m,
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ZH), 2.36-2.39 (m, 4H), 2.16-2.21 (m, 4H), 1.84 (s, 6H). LC-MS: (ESI) caled for CosHysN; 058 [M +

HI 421.15, found 421 .20.

186471 N-(10«{But-2Z-yn-1-yl}-1 1-ox0-10,1 1-dihydrodibenzofb,f]{ 1 4]thiazepin-7-yl }-3-
methoxybicyclo{ 1.1 1]pentane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d}: § 7.74-7.77 (im,
1H), 7.65(d, /=88 Hz 1H), 7.54-7.57 (m, TH), 7.38-7.41 {m, 1H), 7.24-7.33 {m, 3H), 4.88-4.93
{m, 1H)}, 4.41-4.46 (m, 1H}, 3.33 (5, 3H), 2.23(s, 6H), 1 84 {5, 3H}. LC-MS: (ES caled for
CoaHpaNa 058 M + HY 419,14, found 419.20.

{0648} 10~(Bu,t~2wynn1nyi)n’ﬁ(cyci@penwiamm@)dibenza{bﬂ{1,4}thiazepinnl 1{10H)-one. 'H NMR
{400 MHz, Chloroform-d): 0 780 - 773 {m, 1H), 748 (d, F =8 THz, 1H), 740 (dd, J =74, 1.5 He,
1H}, 734 -722 (m, 2H), 676 (d, I =2.7Hz, 1H), 6.50 (dd, J =87 28 Hz, 1H}, 489 (dg, ] = 168,
24He 1H), 435(dg, I =168, 24 Hz, 1H), 3.72 (s, 2H), 201 (td, J = 127, 11.0, 4.7 Hz, 2H), 1 86
(t, F=24Hz 3H), 1 80~ 1.56 (m, 4H}, 1.45 ~ 1.40 (m, 2H). LC-MS: (ESI) caled for CpHpN,OS
M+ H] 36315, found 363.10.

{6649} 10-(But-2-yn-1-v1}-7-{oxetan-3-ylamino)dibenzo{b,fif 1, 4]thiazepin-11(10H}-one. 'H NMR
{400 MHz, Chloroform-d): 6776 (d, /=68 Hz, 1H), 752 (d, /=84 Hz, 1H), 741 (d, /=76 Hz,
TH), 7.26-7.33 {(m, 2H}, 6.67{d, /=24 Hz, TH}, 6.44 (dd, /i, = 2.8 Hz, J13 = 8.8 Hz, 1H), 496-5.00
(m, 2H), 4.86-4.91 (m, 1H), 455-4.61 {m, 1H), 446-4.51 (m, 2H}, 4 33-4 38 {(m, 1H), 1.85 (5, 3H).
LC-MS: (ESD) caled for CoHNo0p8 [M+ HY 35111, found 351.10.

{66501 N-(10-(But-2-yn-1-yl}-1 1-ox0-10,1 1-dihydrodibenzofb,f1[ 1,4 {thiazepin-7-y1}-2-{oxetan-3-
yhacetamide. "H NMR (400 MHz, Chioroform-d): & 7.91 {d, J = 2.4 Hz 1H), 7.63-7.66 (m, 2H),
7.46-7.53 (m, 2H), 7.36-7.39 (m, 2H), 4.84-4 87 (m, 2H)}, 4.64-4 78 {m, 2H), 4 46-4 49 {(m, 2H),
339-343 (w, 1H), 279 (d, J= 7.6 Hz 1H), 3.41(s, 3H), 1 78 {5, 3H). LC-MS: (ESI) caled for
CaoHziN2038 M+ HY 393,12, found 393.10.

{8651} 10-(But-2-yn-1-y)-7-{{(4-methyltetrabydrofuran-3 wvi)amino)dibenzc[b,ﬂ [1.4}thiazepin-
11(10H}-one. "H NMR (400 MHz, Chloroform-dy: § 7.76 (d, J Hz, 1H), 7.48-7.51 (m, 1H)
7.39-7 41 (m, 1H), 7.25-7.32 (m, 2H), 6.74-6 81 {m, 1H), 6.49-6.56 {m, 1H), 4.85-4.91 {m, iH)

4 34-4 40 (m, 1H), 3.97-4.09 (im, 2.6H}, 3.49-3.64 {m, 2H)}, 3.40-3.43 {(m, 0.4H), 2.56-2.60 (m,
0.6H}, 2.13-2.22 {m, 0.4H}, 1 85 (s, 3H}), 1.13-1.16 {m, 1H), 0.97-1.00 (m, 2H). LC-MS: (ESI}) calcd
for CpHpNaOhS M+ H]' 379,14, found 379.20.

186521 4-((10-(But-2-yn-1-yl}-11-ox0-10,1 1 -dihydrodibenzofb,fi 1,4 jthiazepin-7-
yhaminojtetrahydrofuran-3-carbonitrile. "H NMR (400 MHz, Chloroform-d). 8 7.76 (d, J = 7.2 Hz
1H}, 7.55(d, /=84 Hz 1H), 741 (d, /=72 Hz 1H), 729734 {m, 2H}, 688 (5, 1H}, 6.63 (d, /=
7.6 Hz 1H), 4.88-4.942 (m, 1H), 4 31-4.41 (o, 2H), 4.13-4.20 {m, 3H), 3.63-3.67 (o, 1H), 3.46-3.51
(m, 1H), 1.84 (s, 3H) LC-MS: (ESI) caled for CnHzoNa(a8 M + HY 390.12, found 390.10.
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{06531 (15,35-N-(10-(But-2-yn-1-yl}-1 t-oxo-10,1 1 -dihydrodibenzolb fii | 4ithiazepin-7-y1}-3-

methoxycyclobutane-1-carboxamide. 'H NMR (400 MHz, Chioroform-d): § 7.81 (s, 1H), 7.75(d. J
=68 Hz 1H), 7.65(d, J=88 Hz 1H), 7.31-7.52 (m, 2H), 7.28-730 (m, 2H}, 7.11 (s, 1H}, 4.83-4.93
{m, 1H), 437-4.4S (m, 1H), 4.09-4 18 (m, 1H), 3.26 (s, 3H), 3.00-3.09 {m, 2H), 2.55-2.60 (m, 2H),
2.16-2.29 (m, 2H), 1.84 (s, 3H) LC-MS: (ESK) caled for CosHzaN20s8 M + HY 40714, found
407.10.

18654} (10, 3r)-N-(10-(But-2-yn-1-yh)-11-0x0-10,11-dihydrodibenzofb f}{ 1,4 jthiazepin-T-yi 3-3-
methoxyeyclobutane-1 -carboxamide. "H NMR (400 MHz, Chloroform-d): & 7.86 (s, 1H), 7.74-7.76
{m, 1H), 7.65(d, /= 88 Hz 1H), 7.49-7.52 (m, 1H}, 7.40-7.42 (m, 1H), 7 28-7 33 (m, 3H), 4.88-
4.93 (m, 1H), 4.41-4.45 (m, 1H), 3.83-3.87 (m, 1H), 3.27 (5, 3H), 2.61-2.67 (m, 1H}, 2.52-2.59 {(m,
2H), 2.22-2.29 (m, 2H), 1.84 (s, 3H). LC-MS: (ESI) caled for CpablaNyGa$ [M + H' 407 14, found
407.10.

18655] N-(10-(But-2-yn-1-y1)-1 1-oxo-10, 1 1-dihydrodibenzofb, f]{1 4 Jthiazepin-7-yl tetrahydroturan-
3-carboxamide. 'H NMR (400 MHz, Chloroform-dy. 8 7.81 (s, 1H), 7.75 (d, J = 7.2 Hz 1H), 7.50-
759 (m, 2H), 741 (d, /=76 Hz 1H), 7.26-7.30 {(m, 2H), 4 89-4.93 (m, 1H), 4 40-4 44 (m, 1H),
3.99-4.06 {m, 2H}, 3.83-3.90 {m, 2H), 3.02-3.05 (m, 1H}, 2.22-2.67 {m, 2H), 1 84 (5, 3H). LC-MS:
(EST) caled for CopHy N,0aS [M + H]' 393.12, found 393.10.

{8656} N-(10-(But-2~-yn-1-yi}-1 1-ox0-10,1 I-dihydrodibenzofb, 1] 1,4ithiazepin-7-yl ytetrahydrofuran-
2-carboxamide. 'H NMR (400 MHz, Chioroform-d}: 8 8.47 (s, 1H), 7.88-7.89 (m, 1H), 7.81-7.82
{m, 1H), 7.76-7.77 {m, 1H), 7.62-7.7S {m, ZH), 7.52-7.55 (m, 1H}, 7.30-7.42 {(m, 1H), 7.26-7 28 {m,
2H), 4.89-4.93 (m, 1H), 4.42-4 46 (m, ZH), 3.92-4.03 (m, 2H), 2.33-2.38 (m, 2H), 2.12-2.17 {m,
2H), 1.87-1.99 (m, 2H), 1.84 (s, 3H). LC-MS: (ESD caled for CpFy N OsS [M -+ HY 393,12, found
393.10.

{8657} 10-(But-2-yn-1-y)-7-{(tetrahydro-2H-pyran-2-yl Jamino)dibenzolb, {1 4jthiazepin-1 1{10H)-
one. 'H NMR (400 MHz, Chloroform-dy. § 7.72-7.76 (m, 1H), 7.52 (t, J = 8.0 Hz, 1H), 7.38-7.4]
(m, 1H), 7.24-7 31 (m, 2H), 6.89-6.92 (m, 1H), 6.63-6.68 (m, 1H}, 4 84-4 91 (m, 1H), 4.59-4.68 (m,
1H}, 4.33-4.40 (m, 2H), 3.94-3.99 (m, 1H}, 3.52-3.61 {m, 1H), 1.85-1.93 (m, ZH), 1.84 (s, 3H}, 1.48-
1.69 (m, 4H). LC-MS: (EST) caled for CopHunNO,S [M + HY 37914, found 379.20.

[0688] N-(10-3-Chloroprop-2-yn-1-yl}-1 1-0x0-10,1 I-dihydrodibenzolb, f}] 1 4 jthiazepin-7-
ylibenzo{dthiazole-S-carboxamide. 'H NMR (400 MHz, Chloroform-d) 3 9.11 (s, 1H), 8.58(d, I =
17Hz, 1H), 814 (s, 1H), 8.08(d, J =84 He, 1H), 804 - 796 (m, 2H), 7.81 = 7.72 (m, 1H), 7.69
(dd, J =87 25Hz 1H), 7.62(d, J=87Hz 1H), 747 - 739 (m, 1H), 737 - 7.26 {m, 2H}, 496 (d,
=172 Hz, 1H), 456 {d, ] = 17.2 Hz, 1H). LC-MS: (EST) caled for CpqHsCINGO,S; [M + HY
476.02, found 476.00.
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{0659] 10-(But-Z-yn-1-vD)-7-{(4-methoxytetrahydrofuran-3-yljamino)dibenzofb, ]| 1,4 [thiazepin-

(d, /=84 Hz 1H), 741 (d, /=72 Hz 1H}, 7.26-733 {(m, 2H), 6 80 (d, /= 2.4 Hz, 1H), 6.52-6.56
{m, 1H), 489(d, /=168 Hz, 1H),437(d, /=168 Hz, 1H}, 408-4.13 (m, 1H), 3.85-4.00 (m, 4H),
3.52-3.56 (m, 1H), 3.38 (s, 3H), 1.85 (s, 3H). LO-MS: (EST caled for CopHaaNaOsS M+ HT
395.14, found 395 .10

86668} 10-(But-2-yn~-1-yhH)-7-((3~-methoxveyclobutyhamino)dibenzolb, {1 1,4 lthiazepin-1 1{10H}-one.
"H NMR (400 MHz, Chloroform-d): & 7.77 {dd, J = 8.0 Hz 1H), 7.48-7.75 (m, 1H), 7.32-7.41 {m,
TH), 7.28-7.31 {m, 2H), 6.70-6.72 (m, 1H), 6.45-6.49 (m, 1H}, 4 86-4 91 (yu, 1H), 4.33-4.38 {im,
1H), 3.91-4.09 {m, 1H), 3.69-3.72 (m, 0.63H), 3.47-3.50 {(m, 0.65H), 3.25-3.26 {m, 3H), 2.80-2.84
{m, 1H), 2.38-2.41 {m, 1H), 2.09-2.13 {m, 1H), 1 .84 (s, 3H), 1.72-1.76 (m, 1H). LC-MS: {(ES]) calcd
for CpoHpa NS [M + HY 379,14, found 37920

18661} 10-(But-2-yn-1-y1)-7-((3-methoxycyclobutyl Jamino)dibenzolb, {1 1,4 ]thiazepin 1 0-(but-2-yn-
1-y1)-7-((3-(methoxymethyleyelobutyllamino)dibenzolb,f]] 1,4 [thiazepin-1 1{10H)-one. 'H NMR
{400 MHz, Chloroform-d). 8 7.75-7.77 (yn, 1H), 7.47-7.49 (m, 2H), 741 (d, /=8 0 Hz I1H), 7 23-
7.32 {m, 2H}, 6.67-6.72 (m, 1H), 6.43-6.48 (m, 1H}, 4.86-4 90 (m, 1H), 433-4 38 (m, 1H), 3.93-3.99
{m, 0.54H), 3.75-3.79 (m, 0.71H), 3.45(d, /=068 Hz 1H}, 338 (5, 1H}, 3.34 (s, 3H}, 2.54-2.56 {m,
1.6H), 2.27-2.29 {m, 1.5H}, 1.84-1.85 (m, 1H)}, 1.84 (5, 3H), 1.58-1.63 (5, 3H). LC-MK: (ESI) caled
for CoaHysN20,8 M+ HY 39316, found 393 .20.

{8662] 7-(Bicyclo[2 2 1Theptan-2-ylamino}-10-{but-2-yn-1-yhidibenzo{b fif 1 4 thiazepin-1 1{10H})-
one. 'H NMR (400 MHz, Chlorofarm-d): § 7.77 (d, /= 6.8 Hz 1H}, 7.47 (d, /= 8.8 Hz 1H), 7.41 (4,
J=76He TH), 7.25-7.32 {m, 2H), 6.75-6.77 {m, 1H), 6.49-6.52 (m, 1H), 4.86-4.91 {m, 1H), 4 33-
438 {m, TH), 3.00-3.62 {m, 1H}, 2,48 {5, 1H}, 2.25 (s, 1H}, 2.14-2. 18 {m, 1H), 1 84 (5, 3H), 1.53-
1.60 (m, 2H), 1.46-1.48 (m, 1H), 1.37-1.39 (m, 1H), 1.23-1.25 {m, 1H), 0.72-0.75 {m, 1H). LC-MS:
(BSI) caled for CpaHasNo08 [M -+ H] 389,16, found 389.20.

186631 N-(10-{But-2-yn-1-vl}-11-ox0-10,1 L -dihydrodibenzolb f]{ 1 4 jthiazepin-7-y1 }-6-
oxospiro]3 3 Theptane-2-carboxamide. 'H NMR (400 MHz, Chloreform-d): 8 7.83 (s, 1H), 7.74-7.76
{m, 1H), 7.50 (d, /=88 Hz 1H), 7.40-7.42 (m, 1H}, 7.28-7.33 {m, 1H), 7.25-7.26 (m, 1H}, 4.89-
4.94 {m, 1H), 4.40-4 45 (m, 1H), 3.07-3.36 (m, SH), 2.64-2.69 {m, 2H), 2.43-2 48 {m, 2H),1.85 (5,
3H) LO-MS: (EST) caled for CpsHpNoO5S8 [M + HY 431 .14, found 431.10.

[0664] 10-(But-2-yn-1-y1)-7-{{oxetan-3-ylmethylJamino)dibenzob. ] 1 4]thiazepin-1 1{10H)-cne. 'H
NMR (400 MHz, Chloroform-dy: 8 7.77 (d, I =2.0Hz 1H), 7.75 (d, } = 1.6 Hz 1H), 7.40-7 42 {(m,
FH), 7.27-7.31 (m, 2H), 6.80 (s, 1H), 6.53-6.56 (m, 1H), 4 84-4 91 (1, 3H), 4.35-4 .44 {m, 3H),
3.79(s, 1H}, 3.43 (m, 2H), 3.20-3.25 (m, 2H}, 3.41(s, 3H), 1.85 (5, 3H). LC-MS: (EST) caled for
ConHa NL0,8 [M + HY 365,12, found 365.10.
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{0665} 10-(But-2-yn-1-vD)-7-({ 3-methyloxetan-3-vlymethyvl jamino)dibenzolb,fi{ | 4ithiazepin-

11{10H-one. 'H NMR (400 MHz, Chloroform-d): 8 7.77 (d, J= 2.0 Hz 1H), 7.51(d, /= 84 Hz
tH), 740 (d, J= 1.2 Hz 1H}, 7.27-7.33 (m, 2H), 0.84 (5, 1H), 6.58-0.61 (m, 1H), 4.86-4.91 {m, 1H},
4.45-4 51 (m, 4H), 4.36-4.41 (m, 1H), 3.98 (s, 1H), 3.24-3.30 (m, 2H), 1.86 (s, 3H), 1.36 (5, 3H).
LC-MS: (ESY) caled for CaaHaalNo0,8 [M + HI 379,14, found 379.20.

106661 N-(10-(But-2-yn-1-y1}-1 l-ox0-10,1 {-dihydrodibenzolb,{]] | 4}thiazepin-7-y1}-5-
oxopyrrolidine-3-carboxamide. 'H NMR (400 MHz, Chioroform-d): § 10.23 (s, 1H), 8.02-8.04 (m,
1H), 7.59-7.65 {(m, 3H), 7.49-7 .54 {m, ZH), 7.39-743 (m, 2H), 481 (d, /=172 Hz 1H}, 466 (d, J=
17.2 Hz, 1H), 3.45-3.50 (m, 1H), 3.28-3.33 (m, 2H), 2.37(d, /=80 Hz, 2H), 1.76 (s, 3H) LC-MS:
(ESI) caled for CoaHpNa038 [M + HY 40611, found 406.10.

{06671 N-(5-(But-2-yn-1-y1)-6~ox0-5, 6-dihydrobenzof flpyridof 2,3-b1i 1 4 jthiazepin-2-y1 }-4-
methoxybenzamide. "H NMR (400 MHz, Chloroform-d): 8 8.54 (s, 1H), 839 (d, /= 8.8 Hz 1H),
806 (d, /=88 Hz 1H), 7.81-7.87 {m, 3H), 7.50-7.53 (m, 1H), 7.35-7.38 (m, 2H), 6.98 (d, /=88
Hz 1H}, 4 88-4.93 (m, 1H), 4.49-4 50 (m, 1H), 3.88 {s, 3H), 1.85 (s, 3H). LC-MS: (ESI) caled for
CoH o008 M+ H] 43011, found 430.10.

186681 N-(10-(But-2Z-yn-1-yl}-11-ox0-10,1 1~-dihydrodibenzofb,f]{ 1 4]thiazepin-7-yl }-2-
oxaspiro[3.3heptane-6-carboxamide. "H NMR (400 MHz, Chioroform-d): § 7.83 (s, 1H), 7.74-7.76
{m, 1H}, 7.50(d, ./ = 88 Hz 1H), 7.40-7.42 (m, 1H}, 7.28-7.33 {(m, 1H), 7.25-7.26 (m, 1H), 4.89-
4.94 (m, 1H), 440-4.45 (m, 1H), 3.07-3.36 (m, 5H), 2.64-2.69 (m, 2H}, 2.43-2.48 {m, 2H),1 85 (s,
3H) LC-MS: (BESD caled for CosHp NS IM + HY 419,14, found 419.10.

18669} 7-({2-Oxaspiro{3 3iheptan-6-yhamino}-10-(but-2-yi-1-yh)dibenzol[b f1f 1,4 jthiazepin-
11{10H)-one. 'H NMR (400 MHz, Chloroform-d) 8 7.77(d, ./ = 1.6 Hz 1H), 749 (d, J = 8.8 Hz
TH, 7.39-7.42 {m, 1H), 7.25-7.33 {m, 2H), 6.67 (d, /= 2.4 Hz 1H)}, 6.42-6.45 {m, 1H), 4.86-4.91
{m, 1H), 4.76 (s, 1H), 4.63 (s, 1H), 4.33-4.37 {(m, 4H), 3.82 (5, 1H), 3.66-3.70 {m, 1H), 2.73-2.78 {m,
2H), 1.97-2.04 (m, 2H),1 .86 (s, 3H). LC-MS: (ESI) caled for CysHaaNoOpS [M + H] 391,14, found
391.20.

{0670} N-(10-(But-2~-yn-1-yi}-1 1-ox0-10,1 I-dihydrodibenzofb,t1] 1,4 ]thiazepin-7-yl Joxetane-3-
carboxamide. "H NMR (400 MHz, Chloroform-d): 8 7.86 (s, 1H), 7.76-7.78 (m, 1H), 7.69(d, /= 8.8
Hz 1H), 7.56 (d, /= 8.8 Hz TH), 7.43-7.45 (m, 2H), 7.29-7.3S5 (m, 2H), 4.85-4.96 {m, SH}, 4.44-4.49
(m, 1H), 3.84-3.88 (m, 1H), 1.86 (s, 3H). LC-MS: (ESI) caled for CoyHioN20sS [M + HJ 379.10,
found 379.10.

{6671} (F-N-(11-(But-2-yn-1-y1}-10-0x0-10,1 1 -dihydrobenzofflpyridof3,2-b][ 1 4 |thiazepin-3-vl)-
4-methoxybut-2-enamide. 'H NMR (400 MHz, Chloroform-d): 8 8.43 (d, J = 2.4 Hz, 1H), 834 (d, J
=2 4 Hz, 1H), 7.87 (br, 1H}, 7.70-7.73 {m, 1H), 7.41-7 .44 (m, 1H}, 7.29-7.35 {(m, 2H), 620 (d, /=
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6.0 Hz, 1H), 5.10-5.14 (m, 1H), 4.82-4.87 (m, 1H}, 4.62-4.68 (m, 1H), 3.72 (s, 3H), 3.15 (d. /= 8.0

Hz, 2H), 1.76 (s, 3H). LC-MS: (ESD caled for CyHaoN30:8 [M + HY' 394,11, found 394.10.

106721 N-(11«(But-2Z-yn-1-y1}-10-0x0-10,1 1~-dihydrobenzofflpyrido[3,2-b]{ 1 4]thiazepin-3-yl}-3-
methoxyeoyclobutane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d): & 8.50 (s, 1H), 8.37 (s,
1H}, 7.69-7.72 {(m, 1H), 7.60 (br, 1H}, 7.41-7.43 (m, 1H), 7.31-7.35 {m, 2H}, 5.09-5 14 {(m, 1H),
4.82-4.87 (m, 1H), 3.83-3.90 (m, 1H), 327 {5, 3H), 2.65-2.75 (m, 1H), 2.54-2.60 (m, 2H), 2.22-2.29
(m, 2H), 1.75 (s, 3H). LC-MS: (ESI) caled for CpsHp N8 M + HY 408,13, found 408 20,

186731 N-(11-{But-2-yn-1-v1}-10-0x0-10,1 I-dihydrobenzoftipyrido[3,2-b]{ 1 4 Jthiazepin-3-
yhitetrahydrofuran-2-carboxamide. 'H NMR (400 MHz, Chloroform-d): 6 8.56 (s, 1H), 8.44-8.51 (m,
2H), 7.70-7.72 (m, 1H), 7.40-7.43 (m, 1H), 7.29-7.35 {(m, 2H), 5. 10-5.15 {m, 1H}, 4.82-4 87 (i,
TH), 4.44-4 48 (m, 1H), 3.92-4.08 {m, 2H), 2.33-2.42 {m, 1H), 2.08-2.20 {m, 1H}, 1.38-2.01 {(m,
2H), 1.75 (s, 3H). LC-MS: (ES) caled for Ty HpeN:OsS [M + H] 394 11, found 394.10

186741 N-(11-{But-2-yn-1-v1}-10-0x0-10,1 I-dihydrobenzoftipyrido[3,2-b{ 1 4 ]thiazepin-3-y1}-3-
methoxybicyclo{1.1.T]pentane-1-carboxamide. 'H NMR (400 MHz, Chioroform-d): § 8.42-8.44 (m,
2H), 7.69-7.71 {m, 1H), 7.37-7.42 (m, 2H), 7.29-7 34 (xn, ZH), 5.09-5.14 {m, 1H), 4.82-4 87 (i,
TH), 3.33 (s, 3H), 2.25 (s, 6H), 1.75 (s, 3H). LC-MS: (ESD caled for CosHapNaOs8 [M + H] 420,13,
found 420.20.

{86751 4-((10-(But-2-yn-1-yl)-11-ox0~-10,1 I -dihydrodibenzof b, fi[ 1 4jthiazepin-7-yl jlamino}-4-
oxobutanoic acid. "H NMR (400 MHz, Methonal-d4): 8 7.92 (d, /= 2.4 Hz, 1H), 7.63-7.65 (m, 2H),
7.47-7.55 {m, 2H), 7.36-7 40 (m, 2H), 4.63-4.86 (m, 2H), 2.65 (s, 3H), 1.79 {8, 3H). LC-MS: (ESD
caled for € HioMNoOLS [M + H]™ 395,10, found 395.10.

{06761 1 O~(But-2~yr1—'i ~y -7 (3-(hydroxymethyheyclobutyDamino)dibenzolb, i 1,4 lthiazepin-
13{10H)-one. "HNMR {400 MHz, Chloroform-d): LC-MS: (ESH caled for CosHpsNa{pS M+ H}
393.16, found 393 20

186771 N-(10«{But-2Z-yn-1-yl}-1 1-ox0-10,1 1-dihydrodibenzofb,f]{ 1 4]thiazepin-7-yl }-6-
hydroxyspiro]3.3 Theptane~2-carboxamide. 'H NMR (400 MHz, Chioroform-d): 8 7.82 (s, 1H), 7.74-
776 (m, 1H), 7.64 (d, /= 8.8 Hz, 1H), 7.41-7.49 (m, 1H), 7.39(d, J= 2.0 Hz, 1H), 7.26-732 {m,
2H), 7.05 (s, 1H]}, 4.89-4.94 (m, 1H), 4.39-4.44 (m, 1H)}), 4.12-4 26 {m, 1H), 2.99-3.03 (m, 1H}, 2.49-
2.52 (m, 1H), 2.36-2.41(m, 3H), 2.20-2.22 {m, 2H), 1.90-1.99 {m, 2H), 1.87 (s, 3H), 1.64-1.65 {m,
1H). LC-MS: (ES) caled for CpsHpsN20O38 [M + HJ 43315, found 433 .20,

106781 N-(10-(But-2~yo-1-y1}-11-ox0-10, 1 1-dihydrodibenzofb, ] 1,4 Jthiazepin-7-yDpyrrolidine-3-
carboxamide. "H NMR (400 MHz, MeOH-d4): & 8.55 (br, 1H), 7.99 (s, 1H), 7.63-7.68 {m, 2H),
7.54-7 57 {m, 1H), 7.45-7 49 (m, 1H), 7.36-7.39 (m, 2H), 4.65-4.88 {m, 2H), 3.52-3.56 {m, 1H),
335-3.42 {m, 2H}, 3.31-3.34 {m, 1H), 3.26-3.31 (m, 1H}, 2.29-2.39 {m, 1H), 2.16-2.24 (m, 1H), 1.19
(s, 3H). LC-MS: (ESI) caled for CypHpyN3O,S [M + H]' 39214, found 392.20.

/, FON
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{6679} N-(10-(But-2-yn-1-yl}-1 1-ox0-10,11-dihydrodibenzofb, ] 1 4jthiazepin-7-y1}-2-

oxopyrrolidine-3-carboxamide. 'H NMR (400 MHz, Chioroform-d): § 9.67 (s, 1H), 7.88(d, /=76
Hz 1H), 7.60(d, J=T2Hz TH), 7.65(d, J=88 Hz 1H}, 753(d, /=88 Hz 1H), 741 {d, /= 68 Hz
TH), 7.26-7.32 (m, 2H), 5.74 (s, 1H), 4.89-4.93 (m, 1H), 4.41-4.45 (m, 1H), 335-3 45 (m, 3H), 2.51-
2.67 (m, 2H), 1.85 (s, 3H). LC-MS: (EST) caled for CoaHaoNaOsS M+ H] 406,11, found 406.10.
{0680} N-(10-(But-2-yn-1-y1}-1 l-ox0-10,11-dihydrodibenzolb,{]] | 4ithiazepin-7-yl}- l-methyl-2-
oxopyrrolidine-3-carboxamide. 'H NMR (400 MHz, Chioroform-d): § 9.86 (s, 1H), 7.88-7.91 (m,
1H), 7.77(d, /=068 Hz IH), 7.64-7.67 (yn, 1H), 7.56-7.59 (m, 1H), 7.42-7 44 (m, 1H), 7.29-7.33
{m, 2H), 4.90-4 95 (m, 1H), 4.44-4.49 (m, 1H), 3.41-3.45(m, 3H), 2.94 (5, 3H), 2.53-2 58 {m, 1H),
2.41-2.45 (m, 1H), 1.86 (s, 3H). LC-MS: (EST) caled for CpsHaN305S M+ HY 420,13, found
420.20.

186811 11-(But-2-yn-1-yh)-3<((4-methyltetrahydrofuran-3-yi yaminojbenzo{fipyrido{3,2-
b1[1,4]thiazepin-10(11H)-one. 'H NMR (400 MHz, Chloroform-d): §7.84 (d, /= 2.8 Hz, 1H), 7.72-
774 (m, TH), 7.40-7.42 (m, 1H}, 7.28-7.35 (m, 2H), 7.12 (s, 1H), 5.04-5.08 (m, 1H}, 4.76-4 .80 {m,
1H), 4.04-4.09 {m, 2H), 3.97-4.02 (m, 1H), 3.60-3.65 (m, 1H), 3.50-3.54 (m, 1H), 2.54-2.61 {m,
TH), 1.77 (s, 3H), 0.98-1.01 (m, 3H). LC-MS: (£S1) caled for CziHaNa0:8 [M + H] 380,14, found
380.20.

{0682] (F-4<((10-(But-2~-yn~-1-yh)-11-0x0-10,1 1 -dihydrodibenzofb, 1] 1 4 }thiazepin-T-yl Jamino)}-4-
oxobut-2-enoic acid. 'H NMR (400 MHz, MeQH-d4): § 7.99 (m, 1H), 7.59-7.70 {m, 3H)}, 7.48-7.50
{m, 1H), 7.37-7.39 {m, 2H), 652 {(d, J=12.4 Hz, 1H), 6.30(d, J=12.4 Hz, 1H), 475-4 87 (m, 1H),
4.65-4.70 {m, 1H), 1.80 (s, 3H). LC-MS: (ESI) caled for C3;HpaN3058 [M + HY 393.08, found
393.10.

{06831 N-(10-(But-2~-yn-1-yi}-1 1-ox0-10,1 t-dihydrodibenzofb, 1] 1 4 jthiazepin-7-ylbut-2-ynamide.
"H NMR (400 MHz, Chloroform-d): § 7.76-7.86 (m, 2H), 7.61-7.69 {m, 1H), 7.00-7.49 (m, 5H),
4.90-4 98 {m, 1H}, 433-4 46 (m, 1H), 2.16 (s, 3H), 1.38 (5, 3H). LC-MS: (ESI) caled for
CoyHiNL0,8 [M + HY 361.09, found 361,10,

{0684} N-(10-(But-2-yn-1-yi}-11-ox0-10,1 I-dihydrodibenzolb,f1]1,41thiazepin-7-yl }-4~-methoxybut-
Z-ynamide. "HNMR {400 MHz, Chloroform-d}: 8 7.75-7 80 (m, 2H), 7.67-7.70 (m, 1H), 7.61 (br,
FH), 7.48-7.51 (m, 1H), 7.41-743 {m, 1H), 7.29-7 34 {m, 2H), 4.90-4.96 {m, 1H}, 437-4.43 (m,
1H), 4.24 (s, 2H), 3.43 (s, 3H), 1.84 (s, 3H). LC-MS: (EST caled for CopHioMN2058 [M + HY 391,10,
found 391.10.

{0685} (15,35)-N-{10-(But-2-yn-1-yl}-1 1-ox0-10,11-dihydrodibenzo{b {1 | 4ithiazepin-7-vl}-3-
hydroxyeyclobutane-1-carboxamide. 'H NMR (400 MHz, Methoual-d4): 8 7.94 (s, 1H), 7.63-7.65
{m, 2H), 7.53-7.56 {m, 1H}, 7.47-7.4% {(m, 1H), 7.306-7 40 (m, 2H}, 4.64-4.86 {m, 2H), 4 10-4.14 (m,

119



WO 2024/253980 PCT/US2024/032171
1H), 2.63-2.68 (m, 1H), 2.46-2.52 (m, 2H), 2.13-2.20 (m, 2H), 1.78 (s, 3H). LC-MS: (ESI) calcd for

CooHpy NG5S M+ HY 393,12, found 393.20.

18686} (1r,3r)-N-(10-(But-2-yn-1-yh)-11-0x0-10,11-dihydrodibenzofb ][ 1,4 jthiazepin-T-y1 3-3-
hydroxyeyclobutane-1-carboxamide. 'H NMR (400 MHz, Methonal-d4): § 7.94 (s, 1H), 7.63-7.65
{m, 2H}, 7.53-7.55 (m, 1H), 747-7.49 (m, 1H), 7.36-7.39 {m, ZH), 4.64-4.78 (m, 2H), 4.45-4 48 {m,
tH), 3.08-3.12 {m, 1H), 2.50-2.56 (m, 2H), 2.17-2.24 {m, 2H), 1.78 (s, 3H). LC-MS: {(EST) caled for
CoaHoyNa 058 M+ HY 393,12, found 393 .20,

106871 Methyl (15,28)-2-({(10-(but-2-yn-1-yl}-11-ox0-10,1 I -dihydrodibenzofb fif |, 4jthiazepin-7-
yhcarbamoybeyclopropane-1-carboxylate. "H NMR (400 MHz, Chloroform-d): & 7.81-7.83 (m, 1H),
7.75-7.77 {m, 1H), 7.06 (d, J=8.8 Hz 1H), 7.59 (s, 1H), 7.40-7.47 (m, 2H}, 7.26-7 .33 {m, 2H), 4.90-
4.95 {m, 1H), 4394 44 (m, 1H), 3.72 (s, 3H), 2.26-2.27 (m, 1H), 2.06-2.08 {m, 1H}, 1 85 (5, 3H),
1.54-1.58 {m, 1H), 1.43-1.46 (m, 1H). LC-MS: (EST) calced for CpHaiN-0,S [M + HJ 421 11, found
421.10.

{0688} Methyl (1R, 28)-2-((10-(but-2-yn-1-yi}-1T-ox0-10,1 1-dihydrodibenzolb,fi[ 1,4 {thiazepin-7-
yhcarbamoyleyclopropane-1-carboxylate. 'H NMR (400 MHz, Chloroform-d): § 8.56 (s, 1H), 7.80
(s, 1H), 7.72-7.75 {m, 1H), 7.03 (d, /= 8.8 Hz, 1H), 7.48-7.52 (m, 1H}, 7.39-7.41 {m, 1H}, 7.26-7.32
{(m, 2H), 4.88-4.93 (m, 1H), 438-4.43 (m, 1H), 3.73 (5, 3H), 2.07-2.19 (m, 2H), 1.83 (s, 3H}, 1.66-
171 (m, TH), 1.38-1.44 (m, 1H). LC-MS: (ES1) caled for Cz3HaN204S [M + H] 421 11, found
421.10.

{06891 (18,25)-N-(10-{But-2-yn-1-y1)-1 1-ox0-10,1 1-dihydrodibenzolb, ] 1 4 Jthiazepin-7-yi)-2-
{hydroxymethylcyclopropane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d): § 7.82 (d, /=
56 Hz 1H), 7.74-7.76 (o, THD, 7.64 (d, J= 8.8 Hz 1H), 7.59 (s, 1H), 7.39-7.47 (m, 2H),7.26-7.33
{m, 2H}, 4.89-4 .94 (m, 1H), 439-4 44 (m, 1H}, 3.77-3.80 (m, 1H)}, 3.44-3 46 (m, TH), 1.86 (s, 3H),
V77-1.78 (m, TH), 1.49-1.50 (i, 1H), 1.29-1.34 {m, 1H), 0.86-0.90 {m, 3H) LC-MS: (ESI) caled
for CopFaiN2058 [M -+ HY 393.12, found 393 20

10696] (15, 2R)-N-(10-(But-2-vn-1-yD)-11-ox0-10,1 1 -dihydrodibenzofb, f}i | 4}jthiazepin-7-y1)-2-
(hydroxymethyDeyclopropane-1-carboxamide. 'H NMR (400 MHz, Chloroform-d). § 8.01 (s, 1H),
782 (s, 1H), 7.73-7.75 {m, 1H), 7.63-7.65 (m, 1H}, 745-748 (m, 1H), 738-7.42 (m, 1H}, 7.26-732
{m, 2H), 4.88-4.93 {m, 1H), 438-4.42 (m, 1H), 4.00-4.04 (m, 1H), 3.71-7.37 (m, 1H)}, 2.72 (br, 1H),
1.83 (s, 3H), 1.55-1.64 (m, 2H}, 1.23-1.28 (m, 1H}, 1.08-1.13 (m, 1H). LC-MS: (ESI} calcd for
CaoHaiNL058 [M + HY 393,12, found 393.20.

{0691} 11-(But-Z-yn-1-v1)-3-{(3-(methoxymethylcyclobutyl jamino)benzof flpyridof3,2-
bi[1.41thiazepin-10{1 1H}-one. "H NMR (400 MHz, Chloroform-d): § 7.70-7.75 (m, 2H), 7.39-7 41
{m, 1H), 7.28-7.33 {(m, 2H}, 6.96-7.01 {m, 1H), 5.03-5.08 (m, 1H}, 4.75-4.79 {m, 1H), 3.89-3.97 (m,
0.SH), 3.72-3.80 {m, 0.5H), 3.44-3.46 (m, 1H), 3.33-3 38 (i, 4H), 2.52-2.62 (m, 1 SH), 2.27-2.39
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(m, 1.5H), 1.93-2.01 (m, 1H), 1.76 (s, 3H), 1.59-1.68 (m, 1H). LC-MS: (ESI) calcd for CyrHpaNa08

M -+ H]' 394.15, found 394 20,

186921 N-(11-(But-2Z-yn-1-y1}-10-0x0-10,1 1~-dihydrobenzofflpyrido[3,2-b}{ 1 4]thiazepin-3-yl}-3-
(methoxymethyleyclobutane-1-carboxamide. "H NMR (400 MHz, Chloroform-d): § 8.05 (d, /=2 4
Hz, 1H), 8.37-8.40 (m, 1H), 8.27 {br, 0.6H), 7.67-7.70 (m, 1H), 7.62 (br, 0.4H), 7.40-7.42 (m, 1H),
7.28-7.33 (m, 2H), 5.08-5.13 (m, 1H), 4.82-4.87 (m, 1H), 3.36-3.42 (m, 5H), 3.04-3.16 (m, 1H),
2.54-2.67 {m, 1H), 2.34-2.49 (m, 2H), 2.14-2.22 (m, 1), 2.03-2.10 {m, 1H), 1.74 (s, 3H). LC-MS:
(EST) calced for CosHayN505S [M + H]™ 422,15, found 422.20.

10693} Generation of NVL mutant cell lines

{06694] HCT116 cells were transfected with TransIT-L'T (Mirus # MIR2304} according to
manufacturer’s protocol with a guide RNA (either mock or NVL targeting) in the px330 vector
{Addgene, # 42230}, and 10 nM single stranded deoxyoligonuclectide encoding a specitic NVL
mutation {see below for specific sequences). 72 hours after transfection, cells were selected by
MMUO17 treatment. The resulting cells were evaluated by cresyl violet staining or collected and the
relevant NVL mutations were analyzed by either araplicon or sanger sequencing.

{0695] Generation of knock-in cell lines

186961 Guide RNA targeting genomic region surrcunding the stop codon of the targeted gene was
cloned into pX330. The repair template was constructed in a pGEM-T Easy Vector to include 1
kilobase homology arms matching upstream and downstream sequences of the genomic locus. The
repair template sequence contaius the knock-~in counstruct, as well as an IRES Neo cassette flanked by
two LoxP sites. Plasmid was sequence verified. Cells were transfected with the guide RNA and the
repait teraplate using TransiT LT, Cells were selected with G418 (1 mg/ml.) for 2 weeks. Single
clones were verified by Western blotling,

{6697} Genome-wide CRISPR/Cas9 knockout screen

106981 HCT116 cells stably expressing Cas® were generated by infecting cells with lentiCas9-Blast
{Addgene #52962) and selection with 10 pg/mL blasticidin. A Cas9-expressing clone was isolated
and expanded to confirm Cas9 protein expression by Western blotting. Lentivirus carrying the
human Brunello CRISPR knockout pooled sgRNA library was prepared and provided by Anderson
Frank in the McFadden tab. 300 million cells were infected in 8 ug/mL polybrene (Sigmaj at a
multiplicity of infection of approximately 30% and selected with puromyein (2 pg/mL) for 7 days.
Approximately 150 million cells were maintained at each passage for each condition: vehicle
{DMSO) or 1 uM MMO17. Celis were treated for 24 hours with vehicle or MMO17 and allowed to
recover in fresh media without corapound until confluency. Viabie cells were counted at each
passage and collected after 21 days. Genomic DNA was extracted using Blood & Cell Culture DNA

Maxi kit {(QIAGEN # 13362}, and concentrations were determined using Quant-1T PicoGreen
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dsDNA assay kits (Invitrogen # P7589). sgRNAs were PCR-amplified using 28 cycles from
approxirately 650 ug genomic DNA (10 ug DNA/T00 pl reaction) using Ex Tag DNA Polymerase
{TaKaRa # RROO1B), B staggered P5 primers, and 1 unigue P7 index primer per sample as described
in the “Protocol PCR of sgRNAs from gDNA for Hlumina sequencing” published by the Broad
Institute(5 7). PCR products were purified using SPRIselect bead-based reagent {Beckman # B23318)
betore sequencing on NextSeq 2000 P2 flowcell {100 cycles, 400M reads) at UTSW McDermott
Center Next Generation Sequencing Core. Burrows-Wheeler Aligner (BWA, v0.7.17) was used to
map the sequencing reads to the sgRNA sequences concatenated with ™ and 37 flanking sequences.
The mapping reads were counted for each sgRNA using SAMiools {(v1.9) with the options "-F 2308
-q 1" MAGe(CK was used to determine the relative depletion and enrichment of genes in test
saraples compared to the control sample. The size factor was estimated using control sgRNAs 1o
normalization.

{0699} Pharmacokinetic studies.

{0708} Pharmacokinetic studies were performed by dosing 67 week old CD-1 female mice with
analog MMO27 formulated as 10% DMSO/10% Kolliphor EL/10% Solutal/70% DSW via the
intraperitoneal route. Animals were euthanized in groups of three, blood was obtaingd by cheek
bleeds at each time point {0, 10, 30, 90, 180, 360, 960 and 1440 minutes post dose) using the
anticoagulant ACD {acidified citrate dextrose) and plasma isolated by centrifugation. For the dose
escalation study, mice were dosed with 20 mg/ke, 35 mg/ke, or 60 mg/kg and bleod was collected at
10, 180, and 720 munutes post dose. For the efficacy study, blood and turmor tissue was collected
from tumor bearing NOD.CB17-Pridc™™ 112rg™ "' 182Y (NSG) mice (Jackson Laboratories, Bar
Harbor, ME) 3 hours after the final dose of MM927 or vehicle {from 10 mice per group). Aliguots
of plasma or tumor tissue homogenate were mixed with a two-fold volume of methanol containing
0.15% formic acid and 37.5 ng/mbL N-benzylbenzamide internal standard. The samples were
vortexed 15 sec, incubated at room temp for 10" and spun twice at 16,100 x 24°C in a refrigerated
microcentrifuge. The resulting supernatants were evaluated by LC-MS/MSusing a Sciex
{Framingham, MA} 4500 Triple Quad coupled to a Shimadzu (Columbia, MDD} Prominence LC.
Brietly, MM927 was detected in multiple reaction monitoring mode (MRM) using the {m+1}
transition 488.059/176.1. N-benzylbenzaride (transition 212.12/91 2) was used as an internal
standard. Samples were chromatographed prior to introduction into the mass spectrometer using a
C18 column {Agilent XDB column, 3 micron packing, 50 x 4.6 mum) with the following conditious.
Buffer A {water + 0.1% formic acid} and Buffer B (MeOH + 0.1% formic acid) were used to create a
gradient over the following times: 0-1.5 min 3% B, 1 5-2.0 min gradient to 100% B, 2.0-3.5 min
100% B, 3.5-3.6 min gradient to 3% B, 3.6-4.5 min 3%B. Standard curves were generated using

naive tumor tissue or blank plasma (Bioreclamation, Westbury, NY) spiked with known
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concentrations of analog MM927 and processed as described above. The concentrations of drug in

each time-point sample were quantified using Analyst software (Sciex). A value of 3-fold above the
signal obtained from blank plasma was designated the limit of detection (LOD). The himit of
quantitation {(LOQ) was defined as the lowest concentration at which back calculation yielded a
concentration within 20% of theoretical and which was above the LOD. Cmax and AUC values were
calculated using the noncompartrmental analysis tool of Phoenix WinNonLin {Certara/Pharsight,
Sunnyvale, CA).

{0701} Pharmacodynamic and efficacy studies

{6782} Pharmacodynamic study: Five million parental HCT116 cells or HCT116 NVL*Y in g
volume of 0.1 mL were implanted using a subcutaneous injection in the left and right side of four-to-
eight-week-old male and female NSG mice, respectively. Tumor volumes were measured every 2 to
4 days with calipers. When the tumor diameter reached 0.5 cm 1n diameter, mice were dosed with 35
mg'kg MMO927 or vehicle formulated as 1096 DMSO/10% Kolliphor EL/10% Solutal/70% DSW and
administered via the intraperitoneal route. At each time point {0, 3, 6, 12, 24 hours post dose),
tumors were harvested and flash frozen for Western blot analysis for pS3 and p21 as described.

{67631 Efficacy study: Five million parental HCT116 ceils or HCT116 NVL¥P Y in a volume of 0.1

ml were implanted in the right flank. Tumor volumes were measured every 2 to 4 days with
calipers. Volume is calculated as [(L * W?)¥3.14]/6. When volumes reached ~110 mm’, treatment
was started with 35 mg/kg MMO27 or vehicle control (0.2 mbL/mouse} twice a day for 21 days. Mice
were euthanized at the end of the 21-day treatment period ot when any tumor reached 2 cm inus
largest diameter, in agreement with the approved amimal protocol. At the end of treatment, blood and
tumor tissue were collected for pharmacokivetic analysis, measurement of complete blood counts,
and blood chemistry measurements as described. Serum alanine transaminase and blood urea
nitrogen were analyzed using VITROS MicroShide technology.

{0704} Cell based evtotoxicity assay in HOT116 human colorectal cancer cells.

10705} Cell culture: The HCT 116 cell line was obtained from ATCC and cultured in Dulbecco’s

Modified Hagle's Medium (DMEM) — high glucose {Sigma Aldrich # D5796) supplemented with
10% fetal bovine serum (FBS) (Sigma-Aldrich # F2442) and 2 mM L-Ghitamine (Sigma Aldrich #
(G7513). Cells were cultured at 37°C in 5% CO;. The wdentity of all cell lines was confirmed by short
tandem repeat {STR) analysis and confirmed to be mycoplasma-free using a PCR based assay
{Genatlantis).

{0706} Cell viability assay: In 96-well assay plates {Corning #2903}, 2,000 cells were plated per well
in 100 ub. of medium and alfowed to adhere overnight. The next day, compounds suspended 1o
DM were dispensed to the assayed wells using a D300e Digital Dispenser (Tecan). All wells were

normalized to 0.5% DMSG. 72 hours after incubation at 37°C in 5% €O, cell viability was assayed
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using an ATP-based luminescent viability assay, CellTiter-Glo (Promega # (38462). Substrate was

mixed 1:1 with phosphate-buffered saline (PBS) supplemented with 1% Triton X-100, and 40 ul. of
this mixture was added to the assay wells. Plates were shaken on a microplate shaker for 10 minutes
at room temperature. Luminescence (CeliTiter-Glo) was recorded using a Synergy 2 microplate
reader (BioTek). In Prism 9 software (GraphPad), ten-point dose response curves were plotted with
baseline-correction to the vehicle control well, and IC50 values were calculated by curve fitting
using asymmetric {five parameter), least squares fit.

10767] The analogs in Tables 1-10 using the above cell viability assay are listed as highly active
{4+, W30 <500 uM), intermediate active (++; IC50 between 500-1,000 nM), or moderately active
{+; I{C50 between 1,000 and 5,000 nM).

[0708] TABLE 1.

oo
LA
5 E
Rr}/"!\{\.‘\ 5 /—‘i}}

97097 R (1)
{0718} Examples:

® -NRR® X W Activity
~CH,CCMe azetidin-1-yl CH CH +++
-CH,CCMe pyrrolidine-1-yl CH CH At
~CHLRCCMe piperidin-1-yi CH CH -+
-CH,CCMe azetidin-1-yl CH N 4+
-CHCCMe pyrrolidine-1-yl CH N +4++
~CHCCMe piperidin-1-yi CH N 4
S CH; LOCH,OCCH azetidin-1-yl CH CH At
CHCCMe azetidin-1-yl CCl CH +++
~CH,CCMe pyrrolidine-1-yl CCl CH +++
-CH,CCMe piperidin-1-yi CCl CH At

[0711] TABLE 2.

jo712] R 0
{6713] Examples:

® -NRR® X W Activity
~CH,CCMe azetidin-1-yl CH CH +++
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-CH,CCMe pyrrolidine-1-yl CH CH +++
~CHLRCCMe piperidin-1-yi CH CH -+
-CHCCMe azetidin-1-yl CH N At
-CHCCMe pyrrolidine-1-yl CH N 4+
~CHCCMe piperidin-1-yi CH N 4
-CH,CCMe azetidin-1-yl CCl CH At
CHCCMe pyrrolidine-1-yl CCl CH +++
~CH,CCMe piperidin-1-yi CCl CH +++

[0714] TABLE 3.

R 4
o M

R:’:N,JE\N/K\/LE\S/ 74 ’x
jo7isy R H =X (XT)
{87161 Examples:

Rr® R’ X/W  Activity
(CH),OCH,CCH Ph CH/CH 4+
“{CH; L OCH,CCH cHex CH/CH 4t

-CH,CCMe 4-MeQPh CH/CH 4+
~-CH,CCMe 3-MeOPh CH/CH  +++
-CHCCMe 6-Me(O-pyridin-3-y1 CH/CH A+t
~CHRCOMe 3-FH,COPh CH/CH o+
-CH,CCMe 4-F,HCOPh CH/CH  +++
-CH,CCMe 4-FH,COPh CH/CH  +++
~-CHCCMe 2-Me-benzo{dloxazol-5-yi CH/CH i+
-CH.CCMe benzo[djthiazol-5-yl CH/CH A+t
-CHCCMe  3-methyl-2-ox0-2,3-dihydrobenzo[dloxazol-5-y1 CH/CH  +++
-CH,CCMe 3-MeO-bicyclof 1.1 Hpentan-1-vl CH/CH  +++
-CHCCMe 3-MeOCH:-cBu CH/CH A+t
~CHL,CCMe cis-3-Me(cBu CH/CH  +++
-CH,CCMe trans-3-Me(cBu CH/CH  +++
SCHL,CCMe oxetan-3-yl CH/CH  +++
CHLCCMe cis-3-OH-cBu CH/CH  +++
-CH;CCMe trans-3-OH-cBu CH/CH  +++
-CH,CCMe 4-MeQOPh CH/N et
~CH,CCMe benzofdjthiazol-5-yi CH/N e
~CH,CCMe 3-methyi-2-ox0-2,3-dihydrobenzo{dioxazol-5-yi CH/N -+
CH,CCMe 3-MeQ-bicyclof 1.1 1]pentan-1-vl CH/N -
-CH,CCMe 3-MeGCH;-¢Bu CH/N +++
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-CH,CCMe ¢is-3-MeCGcBu CH/N Sy
-CHCCMe trans-3-MeOcBu CH/N et
~CHRCOMe oxetan-3-yi CH/N At
-CH,CCMe cis-3-OH-cBu CH/N 4+
-CH,CCMe trans-3-OH-~cBu CH/N et

{0717} TABLE 4.
gz O
S W N \/<
R3 N M N /&/I s ,O
{0718y H H ==/ {(KID
{0719] Examples:

R’ -NRR® W Activity
-CH,CCMe 4-MeQOPh CH 4+
~CHLCCMe 3-MeQOPh CH e
-CH,CCMe o-MeQO-pyridin-3-yi CH bt
-CHCCMe 3-FH,COPh CH 4+
~CH,CCMe 4-F,HCOPh CH 4+
-CH,CCMe 4-FHCOPh CH -
~CHCCMe benzo[djthiazol-5-yi CH ot
-CH,CCMe 3-methyi-2-ox0-2,3-dihydrobenzo{d}oxazol-5-vi CH +++
-CH,CCMe 3-MeO-bicyclof 1. 1 ]pentan-1-yl CH +++
~CHLCCMe 3-MeOCH:-cBu CH o]
-CHCCMe cis-3-Me(cBu CH et
-CHRCCMe trans-3-MeOcBu CH e+
-CHLCCMe oxetan-3-yi CH ot
-CH,CCMe cis-3-OH-cBu CH -
~CHCCMe trans-3-OH-cBu CH et
-CH,CCMe 4-MeQPh N 4+
-CH,CCMe 3-MeOPh N 4+
~CHCCMe 6-MeQ-pyridin-3-yl N 4]
-CHCCMe 3-FH,COPh N et
-CH,CCMe 4-F,HCOPh N 4+
~CHRCCMe 4-FH,COPh N e
-CH;CCMe benzo[dithiazol-5-vl N et
-CHL,CCMe 3-methyl-2-0x0-2,3-dihydrobenzoldioxazol-5-yi N 4+
-CH,CCMe 3-MeO-bicyciof I 1. 1]pentan-1-vi N 4+
-CH,CCMe 3-Me(OCH;-cBu N e
~CHLCCMe cis~3-MeQOcBu N et
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-CH,CCMe trans-3-MeQOcBu N A+
~CHLCCMe oxetan-3-yl N o
-CHCCMe cis-3-OH-cBu N bt
-CHLCCMe trans-3-0OH-cBu N 4+

107201 TABLE 5,
2
W
RS : | %
{6721} E Z*’&:X (X1
10722} Examples:

r R’ X /W Z  Activity
~CHCH=CHPr pytidine-2-yl CH/CH S -+
~CH,CH=CHPr isoquinolin-1 -yl CH/CH S At
~CH,CH=CHPr 4-Me-pyridine-2-vyi CH/CH 5 ++
~CH,CH=CHPr 4-CN-pyridine-2-yl CH/CH 8 ++
~CH,CH=CHPr pyrazin-2-yi CH/CH S gt
~CHCH=CHPr pyrimidin-2-yl CH/CH 5 +
~CH,CH=CHPr 3-Me-pyridine-2-vyl CH/CH S 4+
-CH,CH=CHPr 3-CN-pyridine-2-yi CH/CH S 4]
~CHCH=CHPr 3-MeQ-pyridine-2-yl CH/CH 5 ++
~CH,CH=CHPr 3-CFi-pyridine-2-yi CH/CH S ++
-CH,CH=CHPr 3-F-pyridine-2-yl CH/CH S 4+
~CH,CH=CHPr 3-CN-pyrazin-2-yi CH/CH S -+
-CHyCH=CHPr isoquinolin-3-yl CH/CH S et
-CHCH=CHPr 4-MeO-pyridine-2-yl CH/CH S ++
~CH,CH=CHPr 4-CFi-pyridine-2-vl CH/CH s +
-CH,CH=CHPr 4-1Pr-pyridine-2-~yl CH/CH S 4]
~CHCH=CHPr 4-cPr-pyridine-2-yi CH/CH 5 ++
~CH,CH=CHPr 4-F-pyridine-2-yi CH/CH S +++
-CH,CH=CHPr 3-Me-pyrazin-2-yi CH/CH S 4+
~CHCH=CHPr 3-MeQO-pyrazin-2-yl CH/CH 5 -+
~CHyCH=CHPr 3,5-Mey-pyridine-2-vl CH/CH S gt
~CH,CH=CHPr 3-Me-pyridine-2-vyi CH/N S ++
~CH,CH=CHPr 3-CN-pyridine-2-yl CH/N 8 +++
-CHCH=CHPr 3-F-pyridine-2-~yl CH/N S 4
~CHCH=CHPr 3,5-Meg-pyridine-2-yl CH/N 5 ot
~CH,CH=CHPr 3-Me-pyrazin-2-yi CH/N S -+
-CH,CH=CHMe 3-Me-pyridine-2-vi CH/CH S 4+
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-CH,CH=CHMe
CH;CH=CHMe
“CHCH=CHMe
-CH,CH=CHMe
~CH,CH=CHMe
“CHCH=CHMe
-CH,CH=CHMe
~CH,CH=CHMe
-CH,CH=CHMe
-CH;CCMe
-CHLCCMe
-CH,CCMe
~-CH,CCMe
~CHLCCMe
-CH,CCMe
-CHCCMe
-CHLCCMe
-CHCCMe
-CHLCCMe
-CH,CCMe
~-CHCCMe
~CHLRCCMe
-CH,CCMe
-CH,CCMe
~CHLRCCMe
-CHCCMe
CHLRCCMe
-CH,CCMe
~-CHCCMe
~CHLRCCMe
-CH,CCMe
-CH,CCMe
~CHLRCCMe
-CH,CCMe
-CHCCMe
-CHLCCMe
-CH;CCMe
-CHLCCMe
-CH,CCMe
~-CH,CCMe

3-CN-pyridine-2-yl
3-F-pyridine-2-~yl
3,5-Meg-pyridine-2-yl
3-Me-pyrazin-2-yi
3-Me-pyridine-2-yi
3-CN-pyridine-2-yl
3-F-pyridine-2-yi
3,5-Mey-pyridine-2-vyl
3-Me-pyrazin-2-vi
3-Me-pyrazin-2-yi
3-MeQ-pyrazin-2-yl
3-Me-pyridin-2-vyl
3-CN-pyridin-2-yl
3-F-pyridin-2-yl
3-MeQ-pyridin-2-yl
3-cPr-pyridin-2-vyl
3-MeO,C-pyridin-2-yl
3-CFa-pyridin-2-yl
3-HCC-pyridin-2-yl
3-F 4-Me-pyridin-2-vi
3-F,5-Me-pyridin-2-yl
3-F.o-Me-pyridin-2-y]
3-Me 4-CN-pyridin-2-yl
pyridazine-3-yi
3-Me, 5-CN-pyridin-2-yi
3-Me,6-CN-pyridin-2-yl
3,5-Mey-pyrazin-2-yl
3.6-Mey-pyrazin-2-yl
4-CN-pyridazin-3-yl
6-CUN-pyridazin-3-yi
4-Me-pyridazin-3-vl
S-Me-pyridazin-3-yl

6-Me-pyridazin-3-yl

6-C N 4-Me-pyridazin-3-yi

3-F 4-CN-pynidin-2-yi
S-CN~-pyrimidin-2-~yl
4-CN-pyridin-2-yl
&6-CN-pyrimidin-4-yi

4-{3"-pyridyDpyrimidin-2-yl

4-CN-1,3,5-triazin-2-yl

CH/CH
CH/CH
CH/CH
CH/CH
CH/N
CH/N
CH/N
CH/N
CH/N
CF/CH
CF/CH
CF/CH
CF/CH
CE/CH
CF/CH
CF/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH

W W W W W A

(VAR ]

2 N

W v W

2 N

W v W
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-CH,CCMe
~-CHCCMe
~CHLRCCMe
-CH,CCMe
~-CH,CCMe
~CHLCCMe
-CH,CCMe
-CHCCMe
-CHLCCMe
-CH;CCMe
-CHLCCMe
-CH,CCMe
~-CH,CCMe
~CHLCCMe
-CH,CCMe
-CHCCMe
-CHLCCMe
-CHCCMe
-CHLCCMe
-CH,CCMe
~-CHCCMe
~CHLRCCMe
-CH,CCMe
-CH,CCMe
~CHLRCCMe
-CHCCMe
CHLRCCMe
-CH,CCMe
~-CHCCMe
~CHLRCCMe
-CH,CCMe
-CH,CCMe
~CHLRCCMe
-CH,CCMe
-CHCCMe
-CHLCCMe
-CH;CCMe
-CHLCCMe
-CH,CCMe
~-CH,CCMe

4-CI-1,3,5-triazin-2-yl
5-Me,6-CN-pyrimidin-4-~yl
3.5-Mey-pyridin-2-yl
pyridine-3-yl
4-CN-pyridazin-3-yl
t-Me-1H-pyrazol-4-yl
pyridine-4-yl
pyrimidin-S-yi
pyridazine-4-yl
2-CN-pyridin-3-yl
3-CN-pyridin-4-yl
pyridin-2-yl
3,6-Mey-pyrazin-2-vl
3-Me 4-CN-pyridin-2-yl
4-CN-pyridazin-3-yi
3-Me, S-CN-pyridin-2-yl
pyridazine-3-yl
3-Me-pyridin-2-yl
3-CN-pyridin-2-yl
3-F-pyridin-2-yl
3-CN-pyrazin-2-yi
3-Me 4-CN-pyridin-2-yl
5-Me,6-CN-pyrimidin-4-yi
3-Me-pyridin-2-vyl
3-CN-pyridin-2-yl
3-F-pyridin-2-yi
3-MeO-pyridin-2-vl
3-F 4-Me-pyridin-2-vi
3-F,5-Me-pyridin-2-yl
3-F.o-Me-pyridin-2-y]
3-Me 4-CN-pyridin-2-yl
pyridazine-3-yi
3-Me, 5-CN-pyridin-2-yi
3-Me, 6-CN-pyridin-2-yl
3,5-Mey-pyrazin-2-yl
3.6-Mey-pyrazin-2-yi
4-CN-pyridazin-3-yi
4-Me-pyridazin-3-yl
5-Me-pyridazin-3-yl

&-Me-pyridazin-3-vl

CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CCN/CH
CCN/CH
CCN/CH
CCN/CH
CCN/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/CH
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N
CH/N

W W

W e U W N

W ¥

W N

CHz
CH;
CH;
CH;
CH;
CH;

W e v W»n

2 N

(VAR RN BNV AR €5}
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~CH,CCMe 3-F, 4-CN-pyridin-2-yi CH/N 8 et
-CHCCMe 5-Me,6-CN-pyrimidin-4-~yl CH/N S o
~CHLCCMe 3.5-Mey-pyridin-2-yl CH/N S et
-CH,CCMe 4-CN-pyridazin-3-yi CH/N S +++

-CH,CCCL 3-F,6-Me-pyridin-2-yl CH/CH S 4
~CHRCCCH pyridazine-3-yi CH/CH 5 et
~CH,CCCH 3,5-Mey-pyrazin-2-vl CH/CH S 4+
-CH,CCCH 3,6-Mey-pyrazin-2-yl CH/CH S +4++
-CH,CCCH 4-Me-pyridazin-3-yi CH/CH N -
~CHR,CCC 3,5-Meg-pyridin-2-yi CH/CH S et
-CH,CCCH 3-F,6-Me-pyridin-2-yl CH/N S +++
~-CH,CCCl pyridazine-3-yl CH/N 8 A+
-CH,CCCL 3,5-Mey-pyrazin-2-v] CH/N S o
~CHRCCCH 3.,6-Mey-pyrazin-2-yi CH/N 8 et
~CH,CCCH 4-Me-pyridazin-3-vl CH/N S 4+
-CH,CCCH 3,5-Mey-pyridin-2-vi CH/N S 4+
~-CHLRCCH 3-F,6-Me-pyridin-2-y] CH/CH S -
-CH,CCH pyridazine-3-yi CH/CH S et
-CHCCH 3,5-Meg-pyrazin-2-yl CH/CH S ++
~CH,CCH 3.6-Mey-pyrazin-2-yl CH/CH s A+
-CH,CCH 4-Me-~pyridazin-3-v] CH/CH S 4
~CHRCCH 3.5-Mey-pyridin-2-yl CH/CH 8 bt
-CH,CCH 3-F 6-Me-pyridin-2-yl CH/N S 4+
-CH,CCH pyridazine-3-yi CH/N S 4+
~CHCCH 3,5-Meg-pyrazin-2-yi CH/N S -
-CH,CCH 3,6-Mey-pyrazin-2-vi CH/N S ot
-CHCCH 4-Me-pyridazin-3-yl CH/N S ++
~CH,CCH 3,5-Mey-pyridin-2-yl CH/N S +++

{0723} TABLE 6.

Rz
/W N~
R? N L\/\EL 4

107247 M

{0725] Examples:

B R’ X/W 7 Activity
~CH,CCMe oxetan-3-yi CH/CH S +++
-CH,CCMe {oxetan-3-yHCH; CH/CH S +
~CHLCCMe {3-Me-oxetan-3-v1yCH, CH/CH S A
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-CH-CCMe 3-MeQOcBu CH/CH S +t
-CH,CCMe 3-HOcBu CH/CH S et
~CH,CCMe 3-Me(OCH;-cBu CH/CH S At
-CH,CCMe 3-HOCH;-cBu CH/CH S +++
-CH,CCMe 2-oxaspiro]3 .3 theptan-6-yi CH/CH 5 -t
~CHLCCMe tetrahydrofuran-3-yl CH/CH S At
-CH,CCMe 4-Me-tetrahydrofuran-3-yl CH/CH S +++
-CH,CCMe 4-MeO-tetrahydrofuran-3-yl CH/CH 5 +++
~CH>CCMe 4-CN-tetrabydrofuran-3-yi CH/CH ) +
-CH,CCMe 2-Me-tetrahvdrofuran-3-yl CH/CH 5 -+
-CH,CCMe cPent CH/CH S +++
~CH,CCMe tetrahydropyran-3-yi CH/CH S +++
-CH,CCMe bicyclof2.2 1 Theptane-2-y] CH/CH S At
~CHLCCMe bicyclo{1.1. 1]pentan-1-vl CH/CH S At
-CH;CCMe 3-MeQO-bicyclof 1.1 1]pentan-1-yi CH/CH 5 +++
-CH,CCMe o-oxospire{ 3.3 theptan-2-vi CH/CH 5 +++
~CHCCMe 6-HO-spiro[3. 3jheptan-2-y1 CH/CH S ot
-CH,CCMe (CH;r0Me CH/CH S A+
-CH,CCMe {CHROH CH/CH S +++
-CH-CCMe oxetan-3-vi CH/N S +t
-CHL,CCMe (3-Me-oxetan-3-yHCH, CH/N S et
~CH,CCMe 3-MeQcBu CH/N S At
-CH,CCMe 3-HOcBu CH/N S +++
-CH,CCMe 3-MeOCH»-cBu CH/N S et
~CHCCMe 3-HOCH-cBu CH/N S -t
-CHCCMe 2-oxaspirol3.3 Jheptan-0-yl CH/N 5 A+
-CH,CCMe tetrahydrofuran-3 -yl CH/N S +++
~CH>CCMe 4-Me-tetrahydrofuran-3-yl CH/N S A+
-CHCCMe 4-MeO-tetrahydroturan-3-yl CH/N S At
~CHCCMe 2-Me-~tetrabydrofuran-3-vl CH/N S A+
-CH,CCMe cPent CH/N S +++
-CH,CCMe tetrahvdropyran-3-yi CH/N 5 +++
~CHCCMe bicyclof 1.1 1ipentan-1-y1 CH/N S et
-CH;CCMe 3-MeQO-bicyclof 1.1 1]pentan-1-yi CH/N 5 +++
-CH,CCMe o-oxospire{ 3.3 theptan-2-vi CH/N 5 +++
~CHCCMe 6-HO-spiro[3. 3jheptan-2-y1 CH/N S ot
-CH,CCMe {(CHz»OMe CH/N 8 At
-CH,CCMe {CHROH CH/N S +++
~CH,CCC oxetan-3-yi CH/CH S +++
-CHLCCO 3-MeOcBu CH/CH S et
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~CH,CCC 3-HOcBu CH/CH S +++
~CHCCO) 3-MeOCH>-cBu CH/CH S -
~CHRCCCH 2-pxaspiro]3 3theptan-6-y] CH/CH S 44
-CHCCCH oxetan-3-vl CH/N S 4+
-CH,CCCl 3-MeQOcBu CH/N 8 -+
~CHRCCCH 3-HOcBu CH/N S 41
~CH,CCC 3-MeOCH,-cBu CH/N S +++
-CH,CCCl 2-oxaspiro[3 .3 theptan-6-yl CH/N 5 +++
~CHCCH oxetan-3-yi CH/CH S ot
-CH,CCH 3-Me(cBu CH/CH s i
-CHL,CCH 3-HOcBu CH/CH S +++
-CH,CCH 3-MeOCH,-cBu CH/CH S +++
-CHLCCH 2-oxaspiro]3 .3 theptan-6-yi CH/CH 5 bt
~CHLCCH oxetan-3-yi CH/N S 44
-CH,CCH 3-MeCOcBu CH/N S +++
-CH,CCH 3-HOcBu CH/N 5 4+
~CHLCCH 3-MeOCH~cBu CH/N ) -
-CH,CCH 2-oxaspirol3.3 Jheptan-0-yl CH/N 5 A+
SCHLCCMe oxetan-3-yi CH/CH CH; +++
~CH>CCMe (3-Me-oxetan-3-y1CH, CH/CH CH; +++
-CHCCMe 3-MeOcBu CH/CH (H et
~CH,CCMe 3-HOcBu CH/CH CH; At
-CH,CCMe 3-MeOCH;-cBu CH/CH CH, +++
-CH,CCMe 3-HOCH»-cBu CH/CH CH, +++
~CHCCMe 2-oxaspirol3 3theptan-6-y] CH/CH CH; At
-CHCCMe tetrahydropyran-3-yl CH/CH (H, -+
-CH,CCMe 3-MeQO-bicyclo[1.1. tipentan-1-yi CH/CH CH; +++
-CH,yCCMe 6-oxospirof3 3theptan-2-yi CH/CH CH; +++
-CHCCMe 6-HO-spirof3.3 theptan-2-yi CH/CH (H -+
~-CHCCMe {CHL ) OMe CH/CH CH; At
-CH,CCMe {(CH»OH CH/CH CH, +++

{07261 TABLE 7.

167271
{0728] Examples:

R R’ X/Y Z  Activity
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~{CH,»p0Me Me CH/CH S +
-{CH,; L OMe 4-FPh CH/CH 5 +
{CH L OMe Ph CH/CH S ++
-{CH,;,OMe 4-CF4Ph CH/CH S +
-{CH; L OMe cHex CH/CH 3§ +
{CH L OMe pyrid-3-vi CH/CH S +
“{CH; hOMe pyrid-4-yi CH/CH § +
~{CH;),OMe 4-MePh CH/CH 8§ +
~S{CHopOMe 4-N5Ph CH/CH S +
-{CH; LOMe oxazol-4-yl CH/CH 5 +
~{CH,),OMe 3-N;Ph CH/CH S ++
~{CH,»OMe cBu CH/CH S ++
-{CH; L OMe tetrahydropyran-4-yl CH/CH 3§ +
{CH L OMe cHeptyl CH/CH S +
-{CH; hOMe 4-CiPh CH/CH S +
~{CH;),OMe 3-ClPh CH/CH 8§ +
~S{CHopOMe 4-MeOPh CH/CH S -
-{CH; LhOMe 4-CNPh CH/CH S +
~{CH,),OMe 4-EtPh CH/CH 8§ +
~{CH,»p0Me 4-HCCPh CH/CH S -
-{CH,; L OMe 2-naphtyl CH/CH 5 +
{CH L OMe cPr CH/CH S +
-{CH,;,OMe 3-oxo-cBu CH/CH S +
-{CH; L, OMe 4-CF;0OPh CH/CH 3§ +
~{CH L OMe 4-FHCOPh CH/CH S At
-{CH; LhOMe 3,4-Cl,Ph CH/CH S +
~{CH, ), OMe spiro{2 2 jpentanyl CH/CH S +
~{CHy 1 OMe spirof3 3theptan-2-v1 CH/CH S i+
-{CH,; L OMe 2-Me(Ph CH/CH 5 At
{CH L OMe 3-MeQOPh CH/CH S +++
-{CH,;,OMe 3-Br,4-MeQPh CH/CH S +
-{CH; L, OMe 3-F 4MeQPh CH/CH 8§ et
~{CH L OMe 2-Me-furan-3-vi CH/CH S -t
“{CH; hOMe 2,5-Meg-furan-3-yl CH/CH & +
~{CH;, ), 0OMe benzofdjoxazol-5-yl CH/CH 38 +++
~S{CHopOMe 4-PrOPh CH/CH S +
-{CH;1»0OMe benzofd]]1,3|dioxol-5-vi CH/CH X A+
~{CH, ) OMe 3,4-F,Ph CH/CH S +
~{CH,»OMe 3-CL4-FPh CH/CH S +
-{CH; L OMe 3-Me0,4-CiPh CH/CH 8§ et
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~{CH,»p0Me 3,5-F,,4-MeQOPh CH/CH S -
-{CH;»0OMe thiazol-4-yl CH/CH & +
~{CH, OMe benzo[dithiazol-3-vl CH/CH S +++
-{CH,;,OMe imidazo{1,2-alpyridin-6-yl CH/CH S +
-{CH; L, OMe imidazol 1, 2-ajpyridin-7-yl CH/CH 3§ +
~{CH L OMe pyrimidin-2-yi CH/CH S +
~{CH;»OMe pyrimidin-4-yi CH/CH S +
~{CH;),OMe pyrazin-2-yl CH/CH 8 +
~S{CHopOMe 3-F, 4-HC(ONHPh CH/CH S +
-{CH; LOMe 3-F,4-F:COPh CH/CH 5 +
~{CH,),OMe isoxazol-5-vl CH/CH S +
~{CH,»OMe 3-CL4-HC(O)NHPh CH/CH S +
-{CH; L OMe 3-F 4-F,HCOPh CH/CH 3§ +
{CH L OMe 2-Me, 4-Me(OPh CH/CH S +
-{CH; hOMe 2-F 4-MeQOPh CH/CH S ++
~{CH;),OMe 3-H,NC(O)Ph CH/CH 8§ +
~S{CHopOMe 3-MeNHC(O)Ph CH/CH S +
-{CH; LhOMe 3-{27-CNEt)Ph CH/CH S +++
~{CH,),OMe 3-{(CNCH,Ph CH/CH 8§ ++
~{CH,»p0Me 4-(NH,CH,)Ph CH/CH S +
-{CH,; L OMe 3-Me,NC{O)Ph CH/CH 5 At
{CH L OMe 4-F,HCOPh CH/CH S ++
-{CH,;,OMe 6-{(HCCypyrid-3-vyl CH/CH S +
-{CH; L, OMe 2-(HCC)ypyrid-4-yi CH/CH 3§ +
~{CH L OMe &-Me(-pyrid-3-vi CH/CH S At
-{CH; LhOMe 2-MeQO-pyrid-4-yi CH/CH S ++
~{CH,),OMe 3-MeQ 4-FPh CH/CH 8§ ++
~{CHy 1 OMe benzofdjoxazol-6-y1 CH/CH S +
-{CH;»0OMe 2-Me-benzo{dioxazol-5-yi CH/CH X -
{CH L OMe 3-CNPh CH/CH 8§ +
-{CH,;,OMe 3-FPh CH/CH S +
-{CH; L, OMe 3-CF5Ph CH/CH 3§ +
~{CH L OMe 3-F,HCOPh CH/CH S -t
“{CH; hOMe 2-gx0-2 3-dihydrobenzofd]oxazol-5-vi CH/CH S +
~{CH;, ), 0OMe 3-Me-2-ox0-2,3-dihydrobenzo[djoxazol-5-y1 CH/CH 8§ ++
~S{CHopOMe 3-FH;COPh CH/CH S -t
-{CH;1»0OMe 2,2-Fa-benzoldif1,3 Mdioxol-5-y CH/CH X +
~{CH,),OMe furan-3-yi CH/CF S +++
~{CHy 1 OMe furan-3-yi CF/CH S +++
“{CH LOMe furan-3-yi CH/CH CH; +
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-{CH,»0OH furan-3-yl CH/CH S +
~CH,CHMeOMe furan-3-yi CH/CH X 1
-{CH:3»0Pr 4-MeQPh CH/CH 8 +++
-nHexyl furan-3-yi CH/CH S +++
-CH,CH=CHPr furan-3-yi CH/CH 5 bt
~CHCH={H, furan-3-yl CH/CH 8 41
-CH,CH=CH, benzo[dlthiazol-5-yi CH/CH S +++
CH,CH=CH, benzo[dithiazol-5-yl CF/CH 8§ +++
-CHCH=CHMe benzo[dithiazol-5-v1 CH/CH S oot
~CH;CH=CHMe 4-Me(3Ph CH/CH 5 -+
-{CH,)sCONHMe furan-3-vyi CH/CH 8§ +
~“{CH2 ), 0{CH, ,CH=CH, furan-3-vi CH/CH S +++
{CHpOCHCCH furan-3-yi CH/CH 3§ -t
“{CH: R OCH,CCH 4-MeQOPh CH/CH 8 41
~{(CH»OCH,CCH 4-Me(OPh CH/CH CH, +++
~“{CH »OCH,CCH 4-N;Ph CH/CH 38 +++
~“{CH R OCH,CCH 3.,4-Cl,Ph CH/CH S -
~{(CH, »OCH,CCH 3-F 4-MeOPh CH/CH S +
-{CH,»OCH,CCH benzo[dithiazol-5-yl CH/CH 8§ et
“{CH, ), O0CH,CCH benzo[dithiazol-5-v1 CF/CH S oot
{CH R OCH,CCH 3-{27-CNE)Ph CH/CH 5 -+
{0729} TABLE 8.
16730}
{0731} Examples:
® R’ X/Y W Activity
-CH;CCMe furan-3-yi CH/CH C(CH +++
-CH,CCMe cPent CH/CH CCH -+
~CHLCCMe cHex CH/CH CH At
-CHCCMe cBu CH/CH (CH A4+
-CH,CCMe 4-MeO¥Ph CH/CH CH +++
-CH-CCMe cPr CH/CH CH +t
-CHCCMe 4-CF,0OPh CH/CH CH -
~-CHCCMe spiro{3.31heptan-2-y] CH/CH CH At
-CH,CCMe 3-MeOPh CH/CH C(CH +++
-CH,CCMe benzo[djoxazol-5-yl CH/CH CH +++

135



WO 2024/253980 PCT/US2024/032171
~CH>CCMe benzoldjthiazol-S-yl CH/CH CH At
-CH,CCMe 3-(27-CNEtPh CH/CH CH A+
-CH,CCMe 3-MeyNC(O)Ph CH/CH CH 4+
~CH,CCMe 4-F,HCOPh CH/CH CH 4
-CHCCMe 4-FH,LCOPh CH/CH CH At
~-CHCCMe 6-(HCCypyrid-3-v1 CH/CH CH At
-CH,CCMe 6-MeO-pyrid-3-yi CH/CH (H 4+
-CH,CCMe 3-Me-2-ox0-2,3-dihydrobenzo{djoxazol-5-yl  CH/CH CH +++
~CH>CCMe 3-MeQ,C-bicyelo [1.1. T jpentan-1-v} CH/CH CH +
-CHCCMe bicyclo[1.1.1]pentan-1-yi CH/CH CH A+
-CHCCMe 3-F-bicyclof1.1.1]pentan-1-yl CH/CH CH +++
~CH,CCMe 3-Me-bicyclof F.1 ]pentan-1-yi CH/CH CH +++
-CH,CCMe 3-CN-bicyclol1.1. 1]pentan-1-yi CH/CH CH At
~CHLCCMe 3-CFs-bicyclol1.1.1]pentan-1-yi CH/CH CH -t
-CH;CCMe 3-MeQO-bicyclof 1.1 1]pentan-1-yi CH/CH C(CH +++
-CH,CCMe 3-HO-bicyclo[1.1 Uipentan-1-yi CH/CH CH +++
~CHRCCMe {CHoROMe CH/CH CH -t
-CH,CCMe MeO(CH, hCHMe- CH/CH (H 4+
-CH,CCMe O{CH;3,0Me CH/CH CH +++
~CH>CCMe (CHLRCN CH/CH CH -t
-CH,CCMe NH{CH,):OMe CH/CH CH At
-CH,CCMe {CH0OH CH/CH CH 4+
~CH,CCMe CH=CHCH,0Mze CH/CH CH 4
-CH,CCMe CH=CHCH,0OH CH/CH CH At
~CHLCCMe 3-Me(OCH,~cBu CH/CH CH At
-CH,CCMe {oxetan-3-vCH; CH/CH (CH +++
-CH,CCMe cis-3-MeOcBuy CH/CH CCH -+
~-CHLCCMe trans-3-MeOcBu CH/CH CH fot-t
-CH,CCMe tetrahydrofuran-3-yi CH/CH CH -+
-CHCCMe tetrahydrofuran-2-yi CH/CH CH +++
~CH,CCMe 6-oxospirof3. 3 theptan-2-vl CH/CH CH +++
-CH,CCMe 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CH/CH CH +++
~CHCCMe o-{methoxyimino-spirof 3.3 theptane-2-yl CH/CH CH ot
-CH,CCMe S-oxopyrrolidin-3-yl CH/CH C(CH +
-CH,CCMe 2-oxaspiro[3 .3 theptan-6-yl CH/CH CH +++
~CHoCCMe oxetan-3-yi CH/CH CH bt
-CHCCMe 6-HO-spiro3 .3 theptan-2-vl CH/CH (H b
-CH,CCMe pyrrolidin-3-vyi CH/CH CH +
~CH,CCMe t-Me-pyrrolidin-3-yi CH/CH CH +
-CHCCMe I-Me-pyrrolidin-2-yl CH/CH CH -t
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~CHCCMe 2-oxo-pyrrolidin-3-vi CH/CH CH i+
-CH,CCMe N-Me-2-oxo-pyrrolidin-3-vi CH/CH CH -+
-CHCCMe Z-oxo-pyrrolidin-4-vi CH/CH CH +
~CH,CCMe CCMe CH/CH CH +++
-CHCCMe CCCHOMe CH/CH CH ot
~-CHCCMe cis-3-OH-cBu CH/CH CH At
-CH,CCMe trans-3-OH-cBu CH/CH CH 4+
-CH,CCMe trans-2-MeOQ,C-cPr CH/CH CH +++
~CHoCCMe irans-2-HOCH,-cPr CH/CH CH -
-CHCCMe trans-2-MeQUH,-cPr CH/CH CH A+
-CHCCMe tetrahydropyran-4-ethylidenyl CH/CH CH +++
~CH,CCMe 4-MeOPh CF/CH CH +++
-CH,CCMe 3-MeOPh CF/CH CH At
~-CH,UCMe benzofdjthiazol-S-y] CF/CH CH A+
-CH,CCMe 3-(27-CNEt)Ph CF/CH (CH 4+
-CH,CCMe 4-F-HCOPh CF/CH CH -+
~CH>CCMe 4-FH,COPh CF/CH CH -t
-CHCCMe 6-Me(r-pyrid-3-yl CF/CH CH -+
-CHCCMe 3-Me-Z-ox0-2,3-dihydrobenzof{dloxazol-5-yt  CF/CH  CH +++
~CH,CCMe 3-MeO-bicyelof L1 1]pentan-1-yi CF/CH CH +++
-CHCCMe 3-MeOCH>-cBu CF/CH CH At
~-CHCCMe {oxetan-3-y}CH, CF/CH CH At
-CH,CCMe cis-3-MeQOcBu CF/CH CH 4+
-CH,CCMe trans-3-MeQcBu CF/CH CH et
~CHCCMe H-{hydroxyimino}-spiro]3 3 theptane-2-yi CF/CH CH ot
-CHCCMe &-(methoxyimino}-spiro]3 3 heptane-2-yl CFE/CH CH A+
-CH,CCMe Z-oxaspiro[3 3theptan-6-yl CF/CH CH +++
~-CH,CCMe 6-HO-spiro[3 3theptan-2-vi CF/CH CH +++
-CHCCMe 4-MeOPh CH/CF CH At
~-CHCCMe 3-Me{3Ph CH/CF CH At
-CH,CCMe 3-Me-2-ox0-2,3-dihydrobenzo{djoxazol-5-y1  CH/CF CH +++
-CH,CCMe 3-MeO-bicyclo[1.1. ipentan-1-yi CH/CF CH +++
~CHRCCMe 3-MeOCH~cBu CH/CF CH -
-CH,CCMe {oxetan-3-vCH; CH/CF CH +++
-CH,CCMe 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CH/CF CH +++
~CHCCMe o-{methoxyimino-spirof 3.3 theptane-2-yl CH/CF CH ot
-CH,CCMe 2-oxaspirol3.3 Jheptan-0-yl CH/CF  CH -+
-CHCCMe 6-HO-spirof3 3 theptan-2-yl CH/CF CH +++
~CH,CCMe 3-HO-bicyclof 1.1 1]pentan-1-yi CH/CF CH +++
-CH,CCMe {CH,10Me CH/CF CH At
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~CH>CCMe O(CH, ,OMe CH/CF CH +++
-CHCCMe NH{CH »OMe CH/CF CH A
~CHCCMe MeQO(CH;)CHMe- CH/CF CH et
-CH,CCMe {(CH»OH CH/C¥ CH +++
-CH,CCMe CH=CHCH,O0Me CH/CF CH At
~CHCCMe CH=CHCH,0OH CH/CF CH 4
-CH,CCMe 3-MeOCH,-cBu CH/C¥ CH +++
-CH,CCMe cis-3-MeOcBuy CH/CF CH -+
~CHLCCMe trans-3-MeOcBu CH/CF CH Fopt-
-CH,CCMe tetrahydrofuran-3-yi CH/CF  CH A+
-CHCCMe tetrahydrofuran-2-yi CH/CF CH +++
~CH,CCMe 6-oxospirof3.3theptan-2-vl CH/CF CH +++
-CH,CCMe oxetan-3-vi CH/CF CH -t
~CHCCMe cis-3-OH-cBu CH/CF CH At
-CH,CCMe trans-3-OH-cBu CH/CF CH +++
-CH,CCMe trans-2-Me(O,C-cPr CH/CF CH +++
~-CHLCCMe irans~-2-HOCH;-cPr CH/CF CH bt
-CHCCMe trans-2-MeQUH,-cPr CH/CF CH A
-CHCCMe furan-3-yl CH/CH N +++
~CH,CCMe cPent CH/CH N +++
-CHCCMe cHex CH/CH N At
~CHCCMe cBu CH/CH N At
-CH,CCMe 4-MeOPh CH/CH N +++
-CH,CCMe cPr CH/CH N 4+
~CHRCCMe benzo{djthiazol-S-y] CH/CH N oot
-CHCCMe 6-Me(3-pyrid-3-yl CH/CH N A+
-CH,CCMe 3-Me-2-ox0-2,3-dihydrobenzo{dloxazol-5-yI  CH/CH N +++
~-CH,CCMe bicyclo[1.1 1jpentan-1-yi CH/CH N -+
-CHCCMe 3-F-bicyclof 1.1 Hpentan-1-yl CH/CH N et
~-CHCCMe 3-Me-bicyclof1.1. 1]pentan-1-y] CH/CH N At
-CH,CCMe 3-CN-bicycle[1.1 1]pentan-1-yi CH/CH N +++
-CH,CCMe 3-MeO-bicyclof 1 1. 1ipentan-i-vi CH/CH N -+
~CHCCMe 3-HO-bicyclof 1.1 1]pentan-1-yi CH/CH N Fopt-
-CH,CCMe (CH,10Me CH/CH N +++
-CH,CCMe O{CH;3,0Me CH/CH N 4+
~CHCCMe NH(CH;»,OMe CH/CH N ftt
-CH,CCMe MeO(CH LT HMe- CH/CH N A
-CH,CCMe {CH,ROH CH/CH N 4+
~CH,CCMe CH=CHCH,0Mze CH/CH N 4+
-CH,CCMe CH=CHCH,0OH CH/CH N -t
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~CH>CCMe 3-MeOCH-cBu CH/CH N 4+
-CHCCMe {oxetan-3-yHCH; CH/CH N et
~-CHCCMe cis-3-MeQOcBu CH/CH N At
-CH,CCMe trans-3-Me(UcBu CH/CH N 4+
-CH,CCMe tetrahydrofuran-3-yl CH/CH N At
~CHLCCMe tetrahydrofuran-2-yl CH/CH N At
-CH;CCMe 6-oxospirof3. 3theptan-2-yl CH/CH N 4+
-CH,CCMe 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CH/CH N +++
~CHCCMe o-{methoxyimino-spirof 3.3 theptane-2-yl CH/CH N ot
-CH,CCMe 2-oxaspirol3.3 Jheptan-0-yl CH/CH N A+
-CHCCMe oxetan-3-yi CH/CH N +++
~CH,CCMe 6-HQO-spiro[3 3theptan-2-vl CH/CH N +++
-CH,CCMe cis-3~-0H-cBu CH/CH N -t
~CHLCCMe trans-3-0OH-cBu CH/CH N At
-CH,CCMe trans-2-MeQG,C-cPr CH/CH N -+
-CH,CCMe trans-2-HOCH,-cPr CH/CH N -+
~-CHLCCMe trans-2-MeGCH,-cPr CH/CH N et
-CHCCMe 3-Me(O-bicyclof1.1. 1]pentan-1-yi CF/CH N A+
-CH,CCMe 3-MeOCH;-cBu CF/CH N 4+
~CH,CCMe cis-3-MeQcBu CF/CH N 4+
-CHCCMe trans-3-MeQcBu CF/CH N At
~CHL,CCMe tetrahydrofuran-3-yi CF/CH N At
-CH,CCMe tetrahydrofuran-2-yi CF/CH N 4+
-CH,CCMe 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CF/CH N +++
~CHCCMe o-{methoxyimino-spirof 3.3 theptane-2-yl CF/CH N ot
-CHCCMe 6-HO-spiro3 .3 theptan-2-vl CF/CH N A+
-CH,CCMe trans-2-HOCH-cPr CF/CH N +++
~CH,CCMe trans-2-MeOCH,-cPr CF/CH N +++
-CHCCMe 3-MeO-bicyclof 1.1, Uipentan-1-yi CH/CF N -t
~-CHCCMe 3-HO-bicyclof 1.1, 1]pentan-1-yi CH/CFH N At
-CH,CCMe CH=CHCH,OMe CH/C¥F N +++
-CH,CCMe CH=CHCH,0OH CH/CF N 4+
~CHRCCMe 3-MeOCH~cBu CH/CF N bt
-CH,CCMe cis-3-MeQOcBu CH/C¥F N +++
-CH,CCMe trans-3-MeQOcBu CH/CF N +++
~CHCCMe tetrahydrofuran-3-yi CH/CF N ot
-CH,CCMe tetrahydrofuran-2-yi CH/CF N -+
-CH,CCMe 6-(hydroxyimino}-spire{3 3theptane-2-yi CH/CF N +++
-CH,CCMe o-(methoxyimino}-spiro] 3 3 theptane-2-yi CH/CF N 4+
-CH,CCMe 6-HO-spirof3.3 theptan-2-yi CH/CF N A
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~CH,CCMe trans-2-HBOCH-¢Pr CH/CF N +++
-CHCCMe trans-2-MeOCH,-cPr CH/CF N Aot
-CHCCPr {oxetan-3-y}CH, CH/CH CH At
-CH,CCPr 2-oxaspiro[3 .3 jheptan-6-yl CH/CH C(CH +++
~CH,CCPr 6-HO-spirof3.3 theptan-2-yi CH/CH CCH 4
-CH,CCPr {oxetan-3-y1}CH, CH/CF CH At
-CH,CCPr o-{hydroxyimino}-spiro{3.3 Jheptane-2-yi CH/C¥ CH +++
-CH,CCPr o-{methoxyimino}-spiro{3.3 theptane-2-yi CH/CF CH +++
-CH,CCPr 2-oxaspirol3 3theptan-6-y] CH/CF CH ot
~CH,CCPr 6-HO-spiro3 .3 theptan-2-vl CH/CF  CH A+
-CH,CCPr bicyclo[1.1. 1]pentan-1-vi CH/CH N -+
-CH,CCPr 3-F-bicyclof{1.1 t]pentan-i-yi CH/CH N +++
~CH,CCPr 3-Me-bicyclof 1. 1.1 ]pentan-1-y1 CH/CH N At
-CH,CCPr 3-CN-bicyclo{ 1.1 1]pentan-1-vi CH/CH N At
-CH,CCPr 3-MeQO-bicyclof 1.1 1]pentan-1-yi CH/CH N 4+
-CH,CCPr 3-HO-bicyclof[ 1 1. 1]pentan-1-y] CH/CH N et
-CH,CCPr {CHoRrOMe CH/CH N -t
~CHCCPr O{CH pOMe CH/CH N At
-CH,CCPr NH(CH;,0OMe CH/CH N 4+
-CH,CCPr MeO(CH; ,CHMe- CH/CH N 4+
~CHCCPr {(CH;)0H CH/CH N -
-CHCCPr CH=CHCH,OMe CH/CH N At
-CH,CCPr CH=CHCH,CH CH/CH N +++
-CHL,CCPr 3-MeOCH,-cBu CH/CH N -
-CH,CCPr {oxetan-3~-yHCH, CH/CH N Fopt-
~CHCCPr cis-3-MeQOcBu CH/CH N At
-CH,CCPr trans-3-MeQOcBu CH/CH N +++
-CH,CCPr tetrahydrofuran-3-yi CH/CH N ot
~CHCCPr tetrahydrofuran-2-yl CH/CH N At
-CHCCPr o-oxospire{3 3jheptan-2-yi CH/CH N At
-CH,CCPr o-{hydroxyimino}-spiro{3.3 theptane-2-yl CH/CH N +++
-CH,CCPr 6-{methoxyimino}-spiro]3 3 theptane-2-yl CH/CH N +++
-CH,CCPr 2-oxaspirol3 3theptan-6-y] CH/CH N Fopt-
-CH,CCPr oxetan-3-yi CH/CH N A+
-CH,CCPr 6-HO-spiro[3 . 3]heptan-2-vl CH/CH N et
-CH,CCPr cis-3-OH-cBu CH/CH N -t
~CH,CCPr trans-3-OH-cBu CH/CH N At
-CH,CCPr trans-2-Me(LC-cPr CH/CH N 4+
-CH,CCPr trans-2-HOCH,-cPr CH/CH N ot
~CH,CCPr trans-2-MeOQCH,~cPr CH/CH N et
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-CH,CCPr 3-MeQ-bicyclo[ 1.1 1]pentan-1-yl CH/CF N -+
~CHCCPr 3-HO-bicyclof 1.1 1jpentan-1-yi CH/CF N -t
~CHCCPr {oxetan-3-y}CH, CH/CFH N At
-CH,CCPr o-{hydroxyimino}-spiro{3.3 Jheptane-2-yi CH/C¥F N +++
~CH,CCPr S-{methoxyimino}-spiro] 3.3 heptane-2-yi CH/CF N -t
-CH,CCPr 2-oxaspiro] 3 3theptan-6-yi CH/CF N -+
-CH,CCPr 6-HO-spiro[3 .3 theptan-2-yl CH/C¥F N +++
-CH,CCMe 3-MeO-bicyclo[1.1. ipentan-1-yi CCl/CH  CH +++
~CHCCMe 3-HO-bicyclof 1.1 1]pentan-1-yi CCl/CH CH ot
-CH,CCMe {(CHz»OMe CCH/CH CH +-+-
-CH,CCMe O{CH;»,0OMe CCl/CH CH 4+
~CH,CCMe NH{CH;),OMe CCl/CH CH +++
-CH,CCMe MeO{CH, CHMe- CCt/¢cH CH -
~CHLCCMe {CHROH CCl/CH  CH At
-CH,CCMe CH=CHCH,OMe CCl/CH CH 4+
-CH,CCMe CH=CHCH,0H CCl/CH CH -+
~CH>CCMe 3-MeOCH~cBu CCl/CH CH bt
-CH,CCMe {oxetan-3~-yHCH; CCH/CH CH -
-CH,CCMe cis-3-MeGcBu CCl/CH CH +++
~CH,CCMe trans-3-MeOcBu CCl/CH  CH ++-+
-CHCCMe tetrahydrofuran-3-yl CCt/¢cH CH bt
~-CHCCMe tetrahydrofuran-2-yl CCl/CH  CH At
-CH,CCMe 6-oxospirof3. 3theptan-2-yl ca/eg CH +++
-CH,CCMe 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CCl/CH  CH +++
~CHRCCMe o-{methoxyimino-spirof 3.3 theptane-2-yl CCl/CH CH -
-CHCCMe 2-oxaspirol3.3 Jheptan-0-yl CCl7¢H CH -
-CH,CCMe oxetan-3-yi CCl/CH  CH +++
~CH,CCMe 6-HQO-spiro[3 3theptan-2-vl CCl/CH CH +++
-CHCCMe cis-3~-0H-cBu CCt/¢cH CH bt
~-CHCCMe trans-3-0OH-cBu CCl/CH  CH At
-CH,CCMe trans-2-MeG,C-cPr ca/eg CH +++
-CH,CCMe trans-2-HOCH,-cPr CCl/CH CH +++
~CHCCMe trans-2-MeQCH-cPr CCl/CH CH ot
-CH;CCMe 3-MeQO-bicyclof 1.1 1]pentan-1-yi CCl/CH N 4+
-CH,CCMe 3-HO-bicyclo[1.1 Uipentan-1-yi CCl/CH N +++
~CH>CCMe {CHoRrOMe CCH/CH N -t
-CH,CCMe O{CHnOMe CCH/¢CH N At
-CH,CCMe NH(CH;,0OMe CCl/CH N +++
~CH,CCMe MeO(CH; ,CHMe- CCl/CH N +++
-CH,CCMe (CH;0OH CCH/CH N -
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~CH>CCMe CH=CHCH,0OMze CCl/CH N 4+
-CHCCMe CH=CHCH,CH CCl/CH N -t
~CHLCCMe 3-Me(OCH;-cBu CCl/CH N 4+
-CH,CCMe {oxetan-3-yYCH; CCl/CH N 4+
-CH,CCMe cis-3-MeOcBu CCl/CH N bt
~CHLCCMe trans-3-Me(QcBu CCl/CH N At
-CH;CCMe tetrahydrofuran-3-yi CCl/CH N 4+
-CH,CCMe tetrahydrofuran-2-yi CCl/CH N +++
~CH>CCMe 6-oxospirof3 . 3theptan-2-yl CCl/CH N -
-CHCCMe o~{hydroxyiminop-spiro{ 3.3 theptane-2-vl CCl/¢H N A
-CHCCMe o-{methoxyimino}-spiro{3.3 theptane-2-vl CCl/CH N +++
~CH,CCMe 2-oxaspiro[3 3theptan-6-yi CCl/CH N 4+
-CH,CCMe oxetan-3-vi CCl/CH N -t
~-CHyCCMe 6-HOG~spirof3 3 theptan-2-yl CCl/CH N A+
-CH,CCMe cis-3-OH-cBu CCl/CH N +++
-CH,CCMe trans-3-OH-cBu CCl/CH N +++
-CHLCCMe trans-2-Me(3,C-cPr CCl/CH N Frt
-CH,CCMe trans-2-HOCH-¢cPr CCH/CH N At
-CH,CCMe trans-2-MeOCH;-cPr CCl/CH N +++
~CH>CCMe CH=CHCH,0OMze CCN/CH CH +++
-CHL,CCMe trans-2-MeOCH,-cPy CCN/CH CH et
~CHLCCMe CH=(CHCH,OMg CON/CH N 4+
-CH,CCMe trans-2-MeQOCH,-cPr CCN/CH N +++

-CH,CCCHLF 3-MeO-bicyclof 1 1. 1ipentan-i-vi CH/CF CH +++
~CHCCCHF 3-MeQCH,-cBu CH/CF CH ftt
~CHyCCCHLF cis-3-MeQOcBu CH/CF CH A4+
SCH,CCCHLF trans-3-MeQOcBu CH/CF CH +++
~CH,CCCHGF 3-MeO-bicyelof L1 1]pentan-1-yi CH/CH N +++
-CHyCCCHLF 3-MeOCH>-cBu CH/CH N -t
~SCHCCCHRF cis-3-MeQOcBu CH/CH N 4+
~CH,;CCCHF trans-3-Me(UcBu CH/CH N 4+
-CH,CCCI 3-MeOCH»-cBu CH/CH CH et
~CHCCCH cis-3-MeQcBu CH/CH CH gt
-CH,CCCl trans-3-MeOcBu CH/CH CH +++
-CH,CCCl 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CH/CH CH Siaa
~CH,CCC o-{methoxyimino-spirof 3.3 theptane-2-yl CH/CH CH +++
~CHLR,CCC 3-MeQOCH,-cBu CH/CF CH A4+
-CH,CCC cis-3-MeCOcBuy CH/CF CH +++
~CH,CCC trans-3-MeOcBu CH/CF CH +++
-CH,CCC o~(hydroxyimino}-spirof 3.3 theptane-2-vl CH/CF CH et
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~CH,CCCH o-(methoxyimino}-spiro] 3 3 theptane-2-yi CH/CF CH Ria
-CHL,CCC 3-MeOCH>-cBu CH/CH N -t
~CHRCCCH cis-3-MeQcBu CH/CH N 4+
~CH,CCC trans-3-Me(OcBu CH/CH N +++
-CHL,CCO) O~{(hydroxyimino}-spirof 3.3 Jheptane-2-yl CH/CH N -t
~CHRCCCH O-{methoxvimino}-spiro{3 3 Theptane-2-vi CH/CH N A+
~CH,CCC 3-MeOCH,-cBu ccl/eH CH +++
-CH.CCCl cis-3-MeOcBuy CCl/CH  CH -+
~CH,CCC trans-3-Me(OcBu CCl/CH CH bt
CH,CCC o~{hydroxyiminop-spiro{ 3.3 theptane-2-vl col/eg oo -
-CH,CCCI o-{methoxyimino}-spiro{3.3 theptane-2-vl CCl/CH  CH et
-CH,CCCl trans-2-HOCH,-¢Pr CCl/CH  CH -t
-CHLCCO trans-2-MeOCHL-cPr CCU/CH CH -t
~CHRCCCH 3-Me(OCH,~cBu CCl/CH N At
~CH,CCC cis-3-MeQOcBu CCl/CH N +++
-CH,CCCl trans-3-MeQOcBu CCl/CH N +++
~CH,CCC 6-(hydroxyimino)-spiro]3.3 Jheptane-2-yi CCl/CH N +++
~CHR,CCC &-(methoxyimino}-spiro]3 3 heptane-2-yl CCl/CH N e
-CH-.CCI trans-2-HOCH;-cPr CCl/CH N +++
-CH,CCCH trans-2-MeQOCH,-cPr CCl/CH N o
-CH,CCH 3-MeOCH>-cBu CH/CH CH -t
~CHLCCH cis-3-MeQcBu CH/CH CH 4+
-CH,CCH trans-3-Me(UcBu CH/CH C(CH +++
-CH,CCH 6-(hydroxyiming }-spiro] 3 3 theptane-2-yi CH/CH CH -+
~CHCCH o-{methoxyimino-spirof 3.3 theptane-2-yl CH/CH CH o+
-CH,CCH 3-MeQOCH,-cBu CH/CF CH A4+
CH,CCH cis-3-MeCOcBuy CH/CF CH +++
-CH,CCH trans-3-MeQOcBu CH/CF CH +t
~-CHL,CCH o~(hydroxyimino}-spirof 3.3 theptane-2-vl CH/CF CH s
~CHLCCH O-{methoxvimino}-spiro{3 3 Theptane-2-vi CH/CF CH iy
-CH,CCH 3-MeOCH;-cBu CH/CH N +++
-CH,CCH cis-3-MeQOcBu CH/CH N 4+
~CHLRCCH trans-3-MeOcBu CH/CH N oot
-CH,CCH o-{hydroxyimino}-spiro{3.3 theptane-2-yl CH/CH N +++
-CH,CCH 6-{methoxyimino}-spiro]3 3 theptane-2-yl CH/CH N +++
~CHRCCH 3-MeQCH~cBu CCl/CH CH ftt
-CH,CCH cis-3-MeQOcBu cCc/eH CH A4+
-CH,CCH trans-3-MeQOcBu CCl/CH CH +++
-CH,CCH o-{hydroxyimino}-spiro]3 3 theptane-2-yl CCl/CH  CH R
-CH,CCH S-{methoxyimino}-spiro] 3.3 heptane-2-yi CCl/¢H CH et
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-CH,CCH trans-2-HBOCH-¢Pr CCl/CH  CH ++-+
SCHLCCH trans-2-MeOCH,-cPr CCH/CH CH A+t
~CHLCCH 6-(hvdroxyimino}-spiro]3 3 lheptane-2-yl CCl/CH N o
-CH,CCH 6-(methoxyimino}-spire{3 3heptane-2-yi CCl/CH N R
-CH,CCH trans-2-HOCH,~cPr CCl/CH N At
SCHLOCH trans-2-Me(OCH,-cPr CCl/CH N bt

~CH,CCCF, 4-MeOPh CH/CH C(CH ++
~-CH,CCCF; 3-MeO-bicyclof 1 1. 1ipentan-i-vi CH/CH CH +++
-CHRCCCF, CH=CHCH,0OMe CH/CH CH -t
~CHRCOCK, 3-MeOCH,-cBu CH/CH (H A4+
-CH,CCCF; cis-3-MeQOcBu CH/CH CH +++
LCH,CCCF, trans-3-MeQOcBu CH/CH CH +t
~CH,CCCF; 3-MeO-bicyclof 1.1, Uipentan-1-yi CH/CH N -t
-CH,CCCF; CH=CHCH,OMe CH/CH N 4+
~CH,CCCF, CH=CHCH,CH CH/CH N +++
-CHL,CCCFE; 3-MeOCH,-cBu CH/CH N -+
-CHL,CCCE, cis-3-MeQcBu CH/CH N Fopt-
~CHLRCOCK; trans-3-Me(OcBu CH/CH N A4+
-CH,CCCF; 6-(hydroxyimino}-spire{3 3theptane-2-yi CH/CH N +++
107321 TABLE 9.
R® o
o 7 N\§
LI
{0733} H == (XVH)
{1734} Examples:

B R’ Z Activity
~CH,CCMe 4-MeQPh CHMe 4+
-CH,CCMe  3-Me-2-ox0-2,3-dihydrobenzo{djoxazol-5-yi CHMe gt
~-CHyCCMe 3-Me(r-bicyclof1.1. 1]pentan-1-y] CHMe At
-CH;CCMe 3-HO-bicyclof 1.1.1]pentan-1-yl CHMe 4+
-CHLCMe (CH,)0Me CHMe o+
-CHCCMe O(CH,),OMe CHMe
-CHCCMe NH(CH;»OMe CHMe At
-CH,CCMe MeQG{CH, ,CHMe- CHMe 4+
~CH>CCMe {(CH,)»:0H CHMe 4+
-CH,CCMe CH=CHCH,0OMe CHMe bt
~CHCCMe CH=CHCH,0OH CHMe 4+
-CH,CCMe 3-MeOCH,-cBu CHMe 4+
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~CHCCMe {oxetan-3-yDCH; CHMe 4+
-CHCCMe cis-3-MeUcBu CHMe e
~CHCCMe trans-3-Me(cBu CHMe -+
~CH,CCMe tetrahydrofuran-3-yi CHMe 4+
-CHCCMe tetrahydrofuran-2-yi CHMe e
~CHLCUCMe 6-oxospirol3.3theptan-2-yl CHMe et
-CH,CCMe 6-(hydroxyiming}-spiro] 3 3 Jheptane-2-yi CHMe 4+
-CH,CCMe 2-oxaspirof3 3 theptan-6-y} CHMe A+
~CHCCMe oxetan-3-~yl CHMe 4
-CHCCMe &-HO-spirof3 3theptan-2-vi CHMe bt
-CH,CCMe cis-3-0OH-cBu CHMe -+
~CHCCMe trans-3-0OH-¢Bu CHMe +++
-CHCCMe trans-2-Me(G,C-cPr CHMe b
-CHLOCMe trans-2-HOUH-cPr CHMe ot
-CH,CCMe trans-2-MeOQCH,-cPr CHMe +++
-CH,CCPr 3-MeO-bicyclof 1.1 1]pentan-1-yl CHMe -
-CH,CCPr (CH,»0Me CHMe oot
~CHCCPr H{CH LOMe CHMe et
-CH,CCPr NH{CH;0OMe CHMe 4+
-CH,CCPr MeO{CH, ,CHMe- CHMe +t
~CHCCPr {CH )z 0OH CHMe e
-CHCCPr CH=CHCH;OMe CHMe et
-CH,CCPr CH=CHCH,0H CHMe -+
-CH,CCPr 3-MeOCH;-cBu CHMe 4+
-CHCCPr {oxetan-3-yDHCH; CHMe o
~CHCCPr cis-3-MelcBu CHMe et
-CH,CCPr trans-3-MeOcBu CHMe ++
-CH,CCPr tetrahydrofuran-3-yl CHMe o
~CHLCCPr tetrahydrofuran-2-yi CHMe o
-CHCCPr 6-oxospiroe]3. 3 Jheptan-2-yl CHMe ot
~CHRCCPr 6-(hydroxyiming}-spiro] 3 3 Jheptane-2-yi CHMe 4+
-CH,CCPr 2-oxaspirof3 3 theptan-6-y} CHMe A+
-CHCCPr oxetan-3-yi CHMe IR
-CH,CCPr 6-HO-spirof3 3theptan-2-yi CHMe 4+
~CH,CCPr ¢is-3-OH-cBu CHMe A
-CH,CCPr trans-3-OH-cBu CHMe oot
~CH,CC Py trans-2-Me(,C-cPr CHMe popeoh
-CH,CCPr trans-2-HOCH,-cPr CHMe +++
-CHL,CCPr trans-2-MeOQCH,-cPr CHMe o+
-CH,CCMe 3-MeQO-bicyclof .1 1]pentan-1-y1 CH; et
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~-CH,CCMe 3-HO-bicyclof 1.1 1pentan-1-vl CH, -
-CHCCMe {oxetan-3-yHCH, CH; e
-CHLRCCMe cis-3-MeQOcBu CHy ot
-CH,CCMe trans-3-MeQCcBu CH, 4
-CH,CCMe o-(hydroxyimino}-spirof3 3theptane-2-yi CH, A+
~CHRCCMe 6-HO-spirof3 3 jheptan-2-yi CHy et
-CH,CCPr 3-MeOCH,-cBu CH; +++
-CH,CCPr {oxetan-3-y1YCH, CH, +++
-CHL,CCPr cis-3-MeQOcBu CH, b
-CHLCCPr trans-3-MeQOcBu CH; ot
-CH,CCPr o-{hydroxyimino}-spiro[3 3 jheptane-2-yi CH, 4+
-CH,CCPr 2-oxaspirof3 .3 Theptan-6-yl CH, -+
~CHLCCPr 6-HO-spirof3 3 theptan-2-yl CHy -
~CHLCCMe 4-MeCGPh CHCN et
-CH;CCMe 3-MeQO-bicyclof 1.1 1]pentan-1-yl CHCN ++
-CH,CCMe 3-MeOCH;-cBu CHCN -+
~CHLCCMe cis-3-MeOcBu CHCN 4
-CHCCMe trans-3-MeQOcBu CHCN bt
-CHCCMe &-{hydroxyimino}-spirof3.3 Jheptane-2-yi CHCN et
-CH,CCPr 4-MeQPh CHCN -+
~CHCCPr 3-MeQO-bicyclof .1 1]pentan-1-y1 CHCN e
-CHCCPr 3-MeOCH,-cBu CHCN et
-CH,CCPr cis-3-MeOcBu CHCN -+
-CH,CCPr trans-3-MeOcBu CHCN -+
-CH,CCPr trans-2-HOCH-cPr CHCN et
SCHLCCPr trans-2-Me(QCH,-cPr CHCN bt
-CH,CCMe 4-MeCGPh CMeOH 4+
~CH,CCMe 6-MeO-pyrid-3-yl CMeOH 4+
-CHCCMe 3-MeQO-bicyclof .1 1]pentan-1-y1 CMeOH e
~-CHCCMe 3-MeOCH,-cBu CMe(OH et
-CH,CCMe cis-3-MeOcBu CMeOH 4
-CH,CCMe trans-3~-MeQOcBu CMeOH 4+
~CHCCMe O-{(hydroxyimino}-spirof 3.3 Jheptane-2-yl CMeUH et
-CH,CCPr 3-MeQO-bicyclof1.1.1]pentan-1-yi CMeOH -
-CH,CCPr 3-MeOCH;-cBu CMeOH ++
-CH,CCPr cis~-3-MeOcBu CMe(OH oot
~CHCCPr trans-3-MeQOcBu CMeQOH bt
-CH,CCPr trans-2-HOCH,-cPr CMe(OH +++
-CH,CCPr trans-2-MeOQCH,-¢cPr CMeOH 4+

-CH,CCCHLF 3-MeQO-bicyclof .1 1]pentan-1-y1 CHCN -
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~CH,CCCH,F 3-MeOCH,-cBu CHCN 4+
-CHyCCCHLF cis-3-MeUOcBu CHCN -
~SCHRCCCHRF trans-3-Me(cBu CHCN -+
~CH,CCC 4-MeQPh CMeOH +++
-CHL,CCO) 6-MeG-pyrid-3-yl CMeOH e
~CHRCCCH 3-MeG{UH;-cBu CMe(H et
~CH,CCC cis-3-MeOcBu CMeOH 4+
-CH,CCCl trans-3-MeOcBu CMeOH A+
~CHRCCH 3-MeOCH,-cBu CHCN et
-CH,CCH cis-3-Me(OcBu CHCN -
CH,CCH trans-3-MeOcBu CHCN +++
-CH,CCCE, 4-MeQPh CH, ++

{0735} TABLE 10,

0
R3iI\N = $/<: ﬂ\:{

(0736} H =X (XVIID

16737} Examples:

R’ R X/Y W Activity
-CH,CCMe 3-MeO-bicyclo] 1.1 1}pentan-1-yi CH/CH CH 4
-CHRCCMe 6~-HO-spiro{3 3 theptan-2-yi CH/CH CH toi
-CH,CCMe 3-MeQOCH;-cBu CH/CH CH 4+
-CHCCMe (CH;,):OMe CH/CH CH ot
-CH;CCMe cis-3-MeOcBu CH/CH CH ot
-CHyCCMe trans-3-Me{cBu CH/CH CH et
-CH,CCMe 3-MeO-bicyclo[1.1.1]pentan-1 -yl CF/CH CH .
-CH,CCMe 6-HO-spiro{3 3Theptan-2-vi CF/CH CH +++
-CHL,CCMe 3-MeOCH,-cBu CF/CH CH et
~CHCCMe {CHapOMe CF/CH CH F
-CHCCMe cis-3-MeOcBu CF/CH CH ot
-CH,CCMe trans-3-MeQcBu CF/CH CH bt
-CHCCMe 3-MeO-bicyclo{1.1. 1]pentan-1-vl CF/CH N ot
SCHCCMe 6-HO-spiro{3 3 Jheptan-2-yi CF/CH N 4+
-CH,CCMe 3-MeOGCH;-cBu CF/CH N 4+
-CHCCMe {CHLROMe CF/CH N frofe-
~CH,CCMe cis-3-Me{cBu CF/CH N et
-CH;CCMe trans-3-MeQOcBu CF/CH N -+
-CH,CCMe 3-MeO-bicyclo] 1.1 1]pentan-1-yl CCl/CH CH +++
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-CH,CCMe 6-HO-spiro{3 3Theptan-2-vi CCH/ CH CH +++
-CH,CCMe 3-MeOCH-cBu CCl/CH CH
CHCCMe (CHOMe CCl/CH CH .
-CHCCMe cis-3-MeOcBu CCl/CH CH -
-CH,CCMe trans-3-MeQcBu CCl/CH CH bt
CH,CCMe 3-MeO-bicyclol1.1 1]pentan-1-y} CCH/ CH N _—
-CHCCMe 6-HO-spiro[3 3Theptan-2-yl CCl/CH N o
-CH,CCMe 3-MeOCH;-¢Bu CCl/CH N 4+
-CH,CCMe {CHLROMe CCL/CH N feofe-
CH,CCMe cis-3-MeOcBu CCl/CH N et
-CH,CCMe trans-3-MeQcBu CCl/CcH N o+
-CH,CCMe {(CH,»OMe CH/CH N +++
-CH,CCMe 3-MeQCH,-cBu CH/CH N 44
~CH,CCMe cis-3-MeQGcBu CH/CH N F
SCHCCMe trans-3-MeQcBu CH/CH N 4+
-CH,CCMe 6-HO-spiro 3 3 Theptan-2-yl CH/CH N 4+
-CH,CCPr 3-MeO-bicyclo] 1.1 1jpentan-1-y1 CH/CH N forfe-
-CH,CCPr 3-MeOCH-cBu CH/CH N et
-CHCCPr cis-3-MeGcBu CH/CH N +++
-CH,CCPr trans-3-MeOcBu CH/CH N et
-CHCCPr 6-HO-spuro{3 3 Theptan-2-yl CH/CH N 4

~CHOCCCHRF 3-MeO-bicyclo{1.1. 1]pentan-1-vl CH/CH N et
SCH,CCCHGF 3-MeQCH,;-cBu CH/CH N +++
~-CH,CCCHYF cis-3-MeOcBu CH/CH N R
SCH,CCCHF trans-3-MeOcBu CH/CH N 1
~CHCCCH 3-MeOCH,-cBu CH/CH CH ot
-CH,CCCL cis-3-MeQGcBu CH/CH CH 4+
-CHCCCL trans-3-MeOcBu CH/CH CH 4+
~CHLCCCH 3-MeQCH-cBu CH/CH N 44
-CHCCC cis-3-MeQGcBu CH/CH N o
-CHCCCH trans-3-MeQcBu CH/CH N 4+
-CH,CCH 3-MeGCH;,-cBu CH/CH CH 4+
~CH,CCH cis-3-MeQGcBu CH/CH CH -
-CH,CCH trans-3-MeQcBu CH/CH CH 4+
-CH,CCH 3-MeOCH;-¢Bu CH/CH N 4+
~-CHCCH cis-3-MeOcBu CH/CH N -
-CH,CCH trans-3-Me{cBu CH/CH N -+
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CLAIMS

1. A comapound of formula (1)

R.’Z
"\j O
N
1 R\
H X { 3‘)’

wherein:
R1 is selected from: R3; -C{OR3; -C(S)R3; ~-CLOINHR3; -C(S)NHR3,; -C{O)NRSRE; -
C(SINRSRS;

R2 1s selected from: C1-CBalkyl; C2-C8alkenyl, C2-C8alkynyl including all isomers thereof
and all optionally substituted with one or more of: D) F, OH, C{ONHR4 and all optionally having
one or more methylene units replaced with O, S, NH, NR4, C{O),

R3 is selected from: C1-{C7alkyl, C3-C7eycloalkyl optionally bridged with CH; or CH;CH,,
CHy-linked or CHMe-linked C3-C7cycloalkyl optionally bridged with CH, or CH,CH,, C2-
CTabkenyl, C5-CTeycloalkenvl optionally bridged with CH, or CHCH,, CHy-linked or CHMe-
linked C5-C7eycloalkenyl optionally bridged with CH; or CH,CH,, C2-C7alkynyl, bridged or fused
C5-COcycloatkyl, CHy-linked or CHMe-linked bridged or fused C5-COcycloalkyl CS-
Cl10spiroalkanes, CHy-linked or CHMe-linked CS-C10spircalkanes, all including all possible
1somers thereof and all optionally substituted with one or more oft D, ¥, N, R4, OR4, OH,
NHC(OH, NHC(O)R4, NHSO;R4, CO,H, CO,R4, C(O)NH,, C(O)NHR4, C(OINR4R4 and all
optionally having one or more methylene units replaced with O, §, SO,, S{0O), NH, NR4, NC(O)H,
NC(OIR4, NSO;R4, C{O), C=NOH, C=NOR4 or C=NR4, phenyl or naphtyl (optionally substituted
at one or more of each position with R7}), 5- and 6-membered heteroaryls and tused heteroaryls
including but not limited to oxazoles, isoxazoles, thiazoles, isothiazoles, furans, thiophenes,
pyrazoles, imidazoles, triazoles, tetrazoles, pynidines, pyrimidines, pyrazines, pyridazines,
quinolines, isoguinolines, quinazolines, quinoxalines, cinnolines, phtalazines, naphthyridines,
pyridopyrazines, pyrazolopyridines, pyridopyrimidines, pyridopyridazines, benzoxazoles,
benzoisoxazoles, benzothiazoles, benzoisothiazoles, indoles, indazoles, benzimidazoles,
dioxolopyridines, dioxclopyridazines, dioxolopyrimidines, dioxolopyrazines, benzofurans,
benzothiophenes, imidazopyndines, benzodioxoles, benzoxazolones, benzoisoxazolones,
benzothiazolones, benzoisothiazolones, 1,3-dihydro-2H-benzimidazoles, benzo[dlimidazol-2-ones,
benzodioxolones, dioxolopyridines, dioxolopyridazines, dioxolopyrimidines, dioxolopyrazines,
coumarins, isocoumaring, and including all possible isomers thereof, and ali optionally substituted at
one or more of each position with R7;

R4 is selected from: Me; Et; Pr; iPr; cPr; ¢Bu optionally substituted with one or more of) I,

F, CN, OH, OCD;, OCHFa, (0 = 0-3);

[
Jal
(42
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NR3RO6 completes a 4- to 7T-membered azacycle or a bridged or fused 6- to 9-membered

azacycle or 5-to S-membered azaspiroalkane including all possible isomers thereof and all
optionally substituted with one or more of. D, F, CN, R4, OR4, OH, NHC(OH, NHC{()R4,
NHSO:R4, COH, COR4, C{O)NH,, C(O)NHR4, C{(OINR4R4 and all optionally having one ot
more methylene units replaced with O, §, SOy, NH, NR4, NC(OMH, NC(O)R4, NSO:R4, C(O),
C=NOH, C=NR4,

R7 is selected from: D, F, Cl, Br, CN, N3, OH, OR4, R4, oxetanyl, NHC(O)YH, NHC{O)R4,
CO,H, COR4, C(O)NH,, C(O)NHR4, C(O)NR4R4, SONH,, SO,NHR4, SO, NR4R4, C2-
Coalkenyl or C2-Coalkyuyl including all 1somers thereof and all optiounally substituted with one or
more of: D, F, CN, OH and all optionally having one or more methylene units replaced with O, 8,
S(O), SO, NH, NR4, NCOM, NC{O)R4, NSO,R4, C(0O), C=NOH, C=NR4, aryl or 5- or &~
membered heteroaryl or heterocyelyi all optionally substituted with one or more of: D, F, Cl, ON,
R4, OH, OR4);

Z i3 selected from: S, CHy, CB;, CHR4, CDR4, CR4R4, CHOH, CDOH, CHORA4, CDOR4,
CR40H, CR40R4, CHCN, CDCN, CHF, CDF, CF,, NH, NR4, NC(OH, NC{O)R4, NSO,R4,

X is selected from: CH, OB, CF, CCl, CON;

Y is selected from: CH, CD, CF, CCL;

U and W are independently selected from: CH, T, N;

excluding R1 = C{Mturan-3-yl, X Y, U, W =CH, Z =5, R2 = (CH,;»,OMe (MMO17}, or a

salt, hydrate or stereoisomer thereof.

2. The compound of claim 1, further of formula IL

3. The compound of claim 1, further of formula 1L

2
e
W
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! = Z_”‘\;:X:
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4. The compound of claim 1, further of formula 1V:
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HoOH =X (IV)

5. The compound of claim 1, further of formula V-
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6. The compound of claim 1, further of formula VI
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7. The compound of claim 1, further of formula VIE
2
?\i o
O u«,WI \/gﬂ\
H =X (VI

3. The compound of claim 1, further of formula VIIL

=X (VI

9. A compound of a claim 1-8 wherein 2 =5, CH,, CD,, CHMe, CHCD,, CDMe, CDCD,, CHON,
CDCN, CMeOH, CCD,0H, preferably S, CHy, CHMe, CHCD,.

10, A compound of a claim 1-8, wherein X = CH, CD, CF, CCl, CCN, preferably CH, CF, or CCL

1. A compound of a claim 1-8, wherein Y = CH, D, CF, CCl, preferably CH, or CF.
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12. A compound of a claim 1-8, wherein W = CH, CD, N

13. A compound of a claim 1-8, wherein U = CH, CD, N, preferably CH.

14. A compound of a claim 1-8, wherein R2 = C2-C7alkyl; C3-C7alkenyl, C3-CTalkynyl including
all isomers thereof and all optionally substituted with one or more of: B, F, Cl and all optionally

having one or mote methylene units replaced with O.

15, A compound of a claim 1-8, wherein R2 = CHyC=CH, CHC=CR4, CHC=CCL, CH,CH=CH,,
CH,CH=CHR4, (CH,»0R4, (CH,)»OCHC=CH, where R2 can contain one or more deuterium.

16. A compound of a claim 1-8, wherein R2 = CH,C=CH, CH;C=CMe, CH,C=CCHF, CHC=CPr,
CH,(C=CCl, CH,CH=CHMe, CH,C=CCF; where R2 can contain one or more deuterium.

17. A compound of a claim 2-3, wherein:

R2 = CH;C=CH, CHC=CMe, CHLC=CCHF, CHC=CCL, CHC=CPr, CHCH=CHMe,
where R2 can contain one or more deuterium;

NRSR6 completes a 4- to 7-membered azacycle or a bridged or fused 6- to 9-membered
azacycle or 5- to 9-membered azaspiroalkane including all possible isomers thereof and all
optionally substituted with one or more of: D, F, UN, R4, OR4, OH, NHC(O, NHC{(O)R4,
NHSO,R4, COH, COR4, C(ONH,, C(ONHR4, C{OINR4R4 and all optionally having one or
more methylene units replaced with O, §, 80, NH, NR4, NC(OMH, NC(O)R4, NSO,R4, C(O),
C=NOH, C=NR4;

R4 = Me, Et; Pr; iPr; ¢Pr; cBu optionally substituted with one or more of D F, CN, OH,
OCDs, OCHF . (n = 0-3);

Z =5, CH,;, CHMe, CHCD;, CHCN, CMeOH, CCDyOH, preferably §, CH,, CHMe,
CHCD;;

X=CH, CD, CF, CCL

Y = CH, CD, CF,

W =CH, N; and

U= CH, CD, N preferably CH.

18. A compound of a claim 2-3, wherein:
R2 = CHyC=CH, CHC=CMe, CHC=CCHF, CHC=CCL, CHLO=CPr preferably
CH,C=CMe, CHLC=C"Pr;
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NRS5RO completes a 4- to 7-membered azacycle or a 6- to 8-membered azabicycle ora 5-to

7-membered azaspiroalkane, all optionally substituted with one or more of: I, F, CN, R4, OR4, OH
and all optionally having one or more methyiene units replaced with G, 8§, SO;, NH, NR4, C(O),
C=NOH, C=NR4;

R4 = Me; Et; Pr; iPr; cPr; cBu optionally substituted with one or more oft B F, N, OH,
OCD;, OCHnNF . (n=0-3}

Z =8, CH;, CHMe, CHCDy,, CHON, CMeOH, CCD0OH, preferably 8, CH,, CHMe,
CHCDy;

X = CH, CF, CCl,

Y =CH, CF;

W= CH, N; and

U=CH, N preferably CH.

19. A compound of a claim 4, 5, or §, wherein:

R2 = CH,C=CH, CH,C=CMe, CH,C=CCH,F, CH,C=CCl, CH,C=C°Pr, CH,CH=CHMe,
where R2 can contain one or more deuterium,

R3 = phenyl (optionally substituted at one or more of each individual position with R7Y; 5-
and 6-membered hetercaryls and fused hetercaryls including but not limited to oxazoles, isoxazoles,
thiazoles, 1sothiazoles, furans, thiophenes, pyrazoles, imidazoles, triazoles, tetrazoles, pyridines,
pyrimidines, pyrazines, pyridazines, guinolines, isogquinolines, quinazolines, guinoxalives,
cinnolines, phtalazines, naphthyridines, pyridopyrazines, pyrazolopyridines, pyridopyrimidines,
pyridopyndazines, benzoxazoles, benzoisoxazoles, benzothiazoles, benzoisothiazoles, indoles,
indazoles, benzimidazoles, dioxolopyridines, dioxolopyridazines, dioxolopyrimidines,
dioxolopyrazines, benzofurans, benzothiophenes, imidazopyridines, benzodioxoles, benzoxazolones,
benzotsoxazolones, benzothiazolones, benzoisothiazolones, 1,3-dihvdro-2H-benzimidazoles,
benzo[dimidazol-2-ones, benzodioxolones, dioxolopyridines, dioxolopyridazines,
dioxolopyrimidines, dioxolopyrazines, coumarins, isocoumarins, and inclading all possible isomers
thereof, and all optionally substituted at one or more of each individual position with R7;

R4 = Me, Et, Pr, iPr, ¢Pr, cBu optionally substituted with one or more of. D, F, CN, OH,
OCD;, OCHFa. (n=0-3);

R7 =D, F, Cl, Br, CN, N3, OH, R4, OR4, C=CH, NHC{O)H, C(O)NH,, C(O)NHRA4,
C{OINR4R4,

Z =8, CH,, CHMe, CHCD,, CHON, CMeOH, CCD;0H, preferably 8, CH,, CHMe,
CHCD:;

X =CH, CF, CCy,

Ju—
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Y =CH, CF;
W= CH, N; and
U=CH, N preferably CH.

20, A compound of 3 claim 4, 5, or &, wherein:

R2 = CH,C=CH, CH,C=CMe, CH,C=CCH,F, CH,C=CCl, CH,C=C Pr preferably
CH,C=CMe, CHC=("Pr;

R3 = a mono- or ~disubstituted phenyl ring with substituents at the ortho-position selected
from H, B or ¥ and substituents at the meta and para-position selected from H, D, F, Cl, R4, OR4,
Ns, C=CH; a hetercaromatic ring selected from furan, pyridine, pyrimidine, pyrazine, pyridazine,
benzo[dloxazol-S-yl, benzo{dithiazol-5-y1, 2-ox0-2,3-dihydrobenzofdjoxazol-3-y1,
benzo[d| 1,3 ]dioxol-5-v1 and all optionally substituted at one or more of each individual position
with i, D, F, CL, CCH, R4, OR4;

R4 = Me; Et; Pr; iPr; cPr; cBu optionally substituted with one or more of B, F;

Z =18, CH, CHMe, CHCD,;, CHCN, CMeOH, CCD,0H, preferably S, CH,, CHMe,
CHCD:;

X=CH, CF C(C1;

Y = (H, CF;

W =CH, N; and

U={H, N preferably CH.

21, A compound of a claim 4, 5, or §, wherein:

R2 = CHC=CH, CHyC=CMe, CHLU=CCHF, CHC=CCL, CHC=CPr, CHCH=CHMe,
where B2 can contain one or more deuterium;

R3 = C1-CTalkyl, C3-CTcycloalioyl optionally bridged with CH, or CHoCH,, CHg-linked or
CHMe-linked C3-Coeyeloalkyl optionally bridged with CH; or CH,CH,,, C2-C7alkenyl, CS-
Coeycloalkenyl optionally bridged with CH, or CHLUH,, CHy-linked or CHMe-linked C5-
Cocycloalkenyl optionally bridged with CH, or CHLCH,, C2-CTalkynyl, bridged or fused C5-
Ccycloalkyl, CHy-linked or CHMe-lhoked bridged or fused CS-C9cycloalkyl, C5-Ci0spiroalkanes,
CH;-linked or CHMe-linked C5-C10spircatkanes, all including ali possible isomers thereof and all
optionally substituted with one or more oft D, ¥, CN, R4, OR4, OH, NHC(OH, NHC{O)R4,
NHSO:R4, COH, COR4, C{OYNH;, C{O)NHR4, C(O)NR4R4 and all optionally having one or
more methylene units replaced with O, §, 8G,, S(0), NH, NR4, NC{(O3H, NC(O)R4, NSO,R4,
C(0), C=NOH, C=NUOR4 or C=NR4,
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R4 =Me, Et, Pr, 1Pr, cPr, cBu optionally substituted with one or more of: D, ¥, OH, OCD;,

OCH,F iy, (0= 0-3);
7= 8§, CHy, CHMe, CHCD;, CHCON, CMeOH, CCD0OH, preferably S, CHa, CHMe,

X=CH, CF, CCl,
Y =CH, CF;

Wo=CH, N; and
U=CH, N preferably CH.

22. A compound of claim 6, wherein:

R2 = CHC=CH, CH,C=CMe, CHLC=CCHE, CHLC=CCL, CHC=CPr, CHCH-CHMe,
CH,=CHE{, CH,UH=CHPr, (CH;»OCH,CCH where RZ can contain one or more deuterium,;

R3 = phenyl (optionally substituted at one or more of each individual position with R7); 3-
and 6-membered hetercaryls and fused hetercaryls including but not limited to oxazoles, isoxazoles,
thiazoles, isothiaroles, furans, thiophenes, pyrazoles, imidazoles, triazoles, tetrazoles, pyridines,
pyrimidines, pyrazines, pyridazines, quinolines, isoquinolines, quinazolines, quinoxalines,
cinnolines, phtalazines, naphthyridines, pyridopyrazines, pyrazolopyridines, pyridopyrimidines,
pyridopyridazines, benzoxazoles, benzoisoxazoles, benzothiazoles, benzoisothiazoles, indoles,
indazoles, benzimidazoles, dioxolopyridines, dioxolopyridazines, dioxolopyrimidines,
dioxolopyrazines, benzofurans, benzothiophenes, imidazopyridines, benzodioxoles, benzoxazolones,
benzoisoxazolones, benzothiazolones, benzoisothiazolones, 1,3-dihydro-2H-benzimidazoles,
benzofdlimidazol-2-ones, benzodioxolones, dioxolopyridines, dioxolopyridazives,
dioxolopyrimidines, dioxolopyrazines, coumarins, isocoumarins, and inclading all possible isomers
thereof and all optionally substituted at one or more of each individual position with R7;

R7 =D, F, Cl, Br, CN, Na, OH, R4, OR4, C=CH, NHC(OH, C(OINH,, C{O)NHRA4,
C({O)INR4R4;

R4 = Me, Et, Pr, 1Pr, ¢Pr, cBu optionally substituted with one or more oft B3, ¥, CN, OH,
OCD;, OCHNF 3. (n = 0-3);

7 =8, CH,, CHMe, CHCD, CHON, CMeOH, CCD;0H, preferably 8, CH,, CHMe,
CHCDy;

X = CH, CF, CCl,

Y =CH, CF;

W= CH, N; and

U=CH, N preferably CH.
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23. A compound of a claim 6, wherein:

R2 = CH,C=CH, CHC=CMe, CHLC=CCHF, CHLC=CCL CHLC=CPr, CHCH=CHMe,
CHy=CHEt, CHCH=CHPr,

R3 = 5~ and 6~-membered heteroaryis including but not limited to pyrazoles, imidazoles,
pyridines, pyrimidines, pyrazines, pyridazines, quinolines, isoquinolines, quinazolines, quinoxalines,
cinnolines, phtalazines, and meluding all possible isomers thereof, and all optionally substituted at
one or more of each individual position with B3, F, CI, CN, Me, cPr, CD;, OCD;, OH, OCHFay (n
=0-3),

£ =8, CHy, CHMe, CHCD;, CHCN, CMeOH, CCB0OH, preferably §, CH,, CHMe,
CHCDs;

X = CH, CF, CCL:

Y =CH, CF;

W =CH, N, and

U= {H, N preferably CH.

24. A compound of a claim 6, wherein:

R2 = CH,C=CH, CH,C=CMe, CH,C=CCH,F, CH,C=CC!, CH,C=C"Pr preferably
CHC=CMe, CHLC=CPr

R3 = pyrazoles, pyridines, pyrimidines, pyrazines, pyridazines all optionally substituted at
one or more of each individual position with B, F, Cl, CN, Me, ¢Pr, CIs, OCD;, OH, OCHFan (o
=0-3);

£ =8, CH,, CHMe, CHCN, CMeQGH preferably 8, CH,, CHMe;

X ={H, CF, CC],

Y =CH, CF;

Wo=CH, N; and

U=CH, N preferably CH.

25. A compound of a claim 6, wherein:

R2 = CHC=CH, CHC=CMe, CHLC=CCHF, CHLC=CCL, CHLC=CPr, where R2 can
contain one or more deuterium;

R3 = (2-C4dalkyl, C2-Cdalkenyl, C3-Coeycloalkyl optionally bridged with CH, or CHLCH,,
CH,-linked or CHMe-linked C3-Céeycloalkyl optionally bridged with CH; or CHCH,, C5-
Coeycloalkeny! optionally bridged with CH, or CH,CH,, CH,-linked or CHMe-hinked C5-
Coeycloalkenyl optionally bridged with CH; or CHyCH;, CS-C8spiroalkanes, CH;-linked or CHMe-

hinked C5-C8spircalkanes, and all optionally substituted with one or more of: D, F, CN, OH, R4,

160
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OCD;s, OCH,Fa (n = 0-3) and all optionally having one or more methylene units replaced with O,

K, 8Oz, S(O), NH, NR4, NC(OH, NC(O)R4, NSOR4, C(O), C=NOH, (=NOR4 or C=NR4,

R4 = Me, Et, Pr, iPr, cPr, cBu opticnally substituted with one or more of: I, F, OH, OCD;,
OCHFa (n=0-3);

£ =8, CH;, CHMe, CHCD;, CHUN, CMeOH, CCB10H, preferably S, CH,;, CHMe,
CHCDx;

X=CH, CF, Cl;

Y =CH, CF,

W = {CH, N, and

U=CH, N preferably CH.

26. A compound of a claim 17-18, wherein:

R2 = CHyC=CMe, CHL,C=CCD;, CH{=CCHF, CHC=CPr, CHC=CCL, CHC=CH
preferably CHU=CMe, CHyC=(C"Pr;

NRS5R6 = N-linked azetidine, pyrrolidine, piperidine, azepine optionally substituted with one
or more oft I F, CN, R4, OR4, OH and optionally bridged with CH, or {UHCH, and all optionally
having one or more methylene units replaced with O, NR4, N=0H, N=0Me, N=0CDx;

R4 = Me, cPr optionally substituted with ooe or more of: D, F, CN, OH, OCD,, OCHFa, (n
=0-3),

Z =15, CH,, CHMe preferably S;

X=CH, CF C(C1;

Y = CH, F preferably CH;
W = CH, N; and
U=CH

27. A compound of a claim 22-24, wherein:

R2 = CHC=CMe, CHyC=CCD,, CHC=CcPr, CHU=CCHLF, CHLC=C), CH,C=CH
preferably CH,U=CMe, CH,C=C"Pr;

R3 = pyndines, pyrimmdines, pyrazines, pyridazines all optionally substituted at oune or more
of each individual position with D, ¥, Cl, CN, Me, Et, iPr, cPr, OH, OCD,, OCH F oy, (n = 0-3);

£ =5, CH,, CHMe preferably §;

X=CH CF, CCl;

Y = CH, CF preferably CH;

Wo=CH, N; and

U=CH.

16l
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28. A compound of a claim 25, wherein:

R2 = CHyC=CMe, CHU=CCD,, CHC=CPr, CHC=CCHLF, CHC=CC!, CHC=CH
preferably CH,C=CMe, CH,C=CPr,

R3 = C2-C4dalkyl, C2-Cdalkenyl, C3-Céeycloalkyl optionally bridged with CH; or CHCHy,
CHy-linked or CHMe-linked C3-Céeycloalkyl optionally bridged with CH, or CH,CH,, C5-
Coeycloalkenyl optionally bridged with CH; or CH,CH;, CHs-linked or CHMe-linked C5-
Coeycloalkenyl optionally bridged with CH; or CH,CH,, C3-C8spiroalkanes, CH;-linked or CHMe-
Hinked CS-C8spircalkanes, all including all possible isomers thereof and all optionally substituted
with one or more of: D, ¥, Me, CDs, cPr, OH, OCD;, OCH, F.) (n=0-3}), CH,OH, CHMeOH,
CH,OCD;, CHLOCHF 3.y (0= 0-3), CHMeOCD;, CHMeOCH F 3. (n = 0-3}, and all optionally
having one or more methylene units replaced with O, 8, SO, NH, NMe, NCD;, €O, N=CH,
N=0Me, N=0CD;;

£ =8, CH;, CHMe preferably §;

X=CH, CF, CCL;

Y = CH, CF preferably CH;

W =CH, N; and

U= CH.

29. A compound of a claim 20, wherein:

R2 = CH,C=CMe, CH,C=CCD;, CHC=CPr, CHC=CCHF, CHC=CCH, CHC=CH
preferably CH,U=CMe, CH,C=C"Pr,

R3 = a mono- or ~disubstituted phenyl ring with substituents at the ortho-position selected
from H, D or ¥ and substituents at the meta and para-position selected from H, D, F, Cl, R4, OR4,
Ns, C=(CH, a heteroaromatic ring selected from furan, pyridine, pyrimidine, pyrazine, pyridazine,
benzo[djoxazol-5-yl, benzofdjthiazol-S-vl, 2-ox0-2,3-dihydrobenzofdoxazol-S-yi,
benzol[d}{ 1,3 Jdioxol-5-yi and all optionally substituted at one or more of each individual position
with H, D, F, Cl, Me, CDs, cPr, CCH, OCD;, OCH Fa (n = 0-3);

Z =15, CH,, CHMe preferably S;

X=CH, CF C(C1;

Y = CH, CF preferably CH;

W =CH, N; and

U=CH

30. A compound of claim 21 wherein:
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R2 = CHC=CMe, CHC=CCD,, CHLC=CPr, CH,C=CCHF, CHC=CC, CHL,C=CH

preferably CH,C=CMe, CH,C=C"Pr;

R3 = C2-Cdalkyl, C2-C4alkenyl, C2-C3alkynyl, C3-Cocycloalkyl optionally bridged with
CH, or CHLCH,, CHy-linked or CHMe-linked C3-Coeycloalkyl optionally bridged with CH; or
CHCH,, C5-Cocycloalkenyl optionally bridged with CH, or CHCH,, CHp-hinked or CHMe-hinked
CS-Coceycloatkenyl optionally bridged with CH, or CH,CH,, C5-C8spircalkanes, CHy-linked or
CHMe-linked C5-C8spircalkanes, and all including all possible isomers thereot and all optionally
substituted with one or more of: D, F, CN, Me, CB, ¢Pr, OH, OCD», OCH,F5. (n = 0-3}, CH,0OH,
CHMeOH, CHOUD;, CHOCHFa4e (n = 0-3), CHMeOCD:, CHMeOCHF 3.0y (0 = 0-3), COMe,
CO,CDs, and all optionally having one or more methylene units replaced with O, §, 80,, NH, NMe,
NCI;, C(O), N=0H, N=0Me, N=0CD;;

Z =8, CH,, CHMe preferably S;

X =CH, CF, CCy,

Y = (CH, CF preferably CH,;

W =CH, N; and

U=CH

31, A compound of claim 7, wherein:

R2 = CHC=CMe, CHC=CCD;, CHC=CPr, CHC=CCHRE, CHLC=CC!, CHC=CH
preferably CHC=CMe, CHLC=CPr;

R3 = a mono- or ~disubstituted phenyl ring with substituents at the ortho-position selected
from H, B or ¥ and substituents at the meta and para-position selected from H, D, F, Cl, R4, OR4,
N3, C=CH,; a hetercaromatic ring selected from furan, pyridine, pyrimidine, pyrazine, pyridazine,
benzo[dloxazol-S-vl, benzofdithiazol-5-yl, 2-ox0-2,3-dihydrobenzofd]oxazol-5-y1,
benzo[d|[1,3]dioxol-5-v1 and all optionally substituted at one or more of each individual posttion
with H, D, F, Cl, Me, CDs, oPr, CCH, OCDs, OCH,Fa, (n = 0-3);

£ =8, CH,, CHMe preferably §;

X=CH, CF, CCl;

Y = CH, CF preferably CH;

W =CH, N; and

U= CH.

32. A compound of clairn 7, wherein:
R2 = CHyC=CMe, CHU=CCD,, CHC=CPr, CHC=CCHLF, CHC=CC!, CHC=CH
preferably CH,C=CMe, CH,C=CPr,
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R3 = C2-Cdalkyl, C2-Cdalkenyl, C2-C3alkynyl, C3-Céeycloalky! optionally bridged with
CH; or CH,CH,, CHp-linked or CHMe-linked C3-Cocycloalkyl optionally bridged with CH; or
CHCH;, C5-Cocycloatkenyl optionally bridged with CH; or CHCH,, CHz-linked or CHMe-linked
C3-Coeycloatkenyl optionally bridged with CH, or CHCH,, U5-Cspircalkanes, CHy-linked or
CHMe-linked C5-C8spircalkanes, and all including all possible isomers thereof and all optionaliy
substituted with one or more of: D, F, CN, Me, CBy, ¢Pr, OH, OCDy, OCH, F 3., (n = 0-3), CH,OH,
CHMeOH, CHOCD,, CHOCHF 3.y (v = 0-3), CHMeOCD,;, CHMeOCHF ., (n = 0-3), COMe,
CO,CDs, and all optionally having one or more methylene units replaced with O, §, SO, NH, NMe,
NCD;, C(0), N=0OH, N=0OMe, N=0CD;;

Z =18, CH,, CHMe preferably §,

X = CH, CF, CCL:

Y = CH, CF preferably CH;

W =CH, N, and

U= CH.

[PR]
]

3. A compound selected from Tables 1-10.

34. A compound selected from Table 7.

3S. A compound selected from Tables 1-2.

36. A compound selected from Tables 3-4.

37. A compound selected from Tables 5-6.

38. A compound selected from Table 6.

39. A compound selected from Table 8-10.

40. A compound selected from Table 10.

41. A compound selected from Tables 8-9.

42, A compound selected from Tables 6 and 8.
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43. A pharmaceutical composition comprising a compound of a claim 1-42, or a pharmaceutically

acceptable salt, a hydrate or a stereoisomer thereof, and a pharmaceutically acceptable cartier or

excipient, preferably in a pharmaceutically acceptable unit dosage.

44, A method to inhibit ribosome biogenesis, induce pS3 or inhibit cancer cells, comprising

administering to a person in need thereof a compound of a claim 1-42,

45. A method of treating a disease or condition comprising a cancer, tumor or neoplasia, comprising
administering to a person in need thereot a compound of a claim 1-42, such as wherein the cancer,
tumor or necplasia comprises breast cancer, fung cancer, colorectal cancer, ovarian cancer, bladder
cancer, kidney cancer, esophageal cancer, stomach cancer, cervical cancer, head and neck cancers,
liver cancer, prostate cancer, pancreatic cancer, sarcoma, melanoma, leukemia, lymphoma, brain

cancer, skin cancer {melanoma), thyroid cancer, testicular cancer, and multiple myeloma.

46. A method of claim 44 or 45, turther comprising the antecedent step of detecting or diagnosing a
disease or condition indicating the need thereof, and/or the subsequent step of detecting a resultant

improvement or delay of progression of the disease or condition.

47. A method of screening for candidate therapeutics for treating cancer, comprising assaying tor

tnhibitors or NVL2.

48. A cell line for evaluating cancer therapeutics comprising and expressing a routant NVE gene
sufficient for MMO17 resistance, preferably comprising one or more mutations within the BT AAA+

: 1177 PROTT rp oy RAOIW -y H304R
ATPase domain, such as NVL ™, NVE™ or NVL7
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