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Compounds Useful in Modulation of AhR Signaliing

The present invention relates to compounds of the general formula {1} as described and
defined herein, mathods for preparing said compounds, pharmaceutical compositions and
combinations comprising said compounds and the use of sald compnunds and pharmaceutical
compositions for the treatment or prevention of diseases, in particular cancer or conditions with
dysregulated fmmune functions, ov other conditions associated with aberrant AbR signalling, as a
sole agent or iy combination with other active ingredients. Such compounds may also be of utility in
the expansion of hematopoietic stem cells (H5Cs) and the use of HSCs in autologous or allogenic
transplantation for the treatment of patlents with inherited hmmunological and autolmmune
diseases and diverse hematopoistic disorders.
BACKGROUND

The aryl hydrocarbon receptor {AhR] is a ligand-activated factor that belongs to the family
of the basic heli-loop-helbe-Per /ARNT /Sim family. Following Hgand binding in the oytoplasm, AhR
dissociates from its complax with Hsp90 and the AhR-interacting protein, XAPZ, allowing ligated
AbK to travsiocate to the nuciaus. There, AbR dimerizes with the AhR nuclear translocator {ARNTY,
that then binds o xenobiotic response elements {XHEs) promoting the up- or down-regulation of a
nuitimde of target genes in many different tissges. The AhR i best known for binding o
environmental toxins and inducing various merobers of the oyvtochrome P450 family including
CYPLAL, CYPIAZ and CYPIRT requived for their ellmination. Activation of AR by xenobiotics has
demonstrated that this receptor plays a role in a range of physiclogical processes including
embryogenesis, tumourigenesis and inflarnmation {Esser & Rannug, Pharmacel Rey, 2015, 67:259;
Roman ef af, Pharmacol Ther, 2018, 18550}

AhR is expressed in many immune cell types including dendritic cells, macrophages, T cells,
NK cells and B cells and plays an important role in immunoregulation (Quintana & Sherr, Pharmacol
Rev, 2013, 65:1148; Nguven ef of, Front bomunol 2014, 5:551% The toxic/adverse effects of
classical exogenous AhR agonists, such as 2,378 Tetvachiorodibenzo-p-dioxin {TCBE} are well
known and include profound immunosuppression and initiation of malignancy {Esser et gf, Trands
framunol, 2009, 301447, Feng ef of, Biochimica ef Biophysica Acts, 2013, 1836:197} Physiclogical
effects of AhR agonists on mmune cells include promotion of regudatory T cell {Treg) generation
{Pot, Swiss Med Whly, 2012, 142:wi3592), modulation of Th17 cell differentiation and activation
{Baricza et af, Call Mol Life Soif, 2016, 73:957 and stimulation of interleukin-22 {1L-22) expression
and/or reiease from hurnan activated peripheral blood mononuciear cells and T cells {Ramirez et af,
Burfhwnmunol 2010, 40:2458; Effner ef gl SciBep, 2017, 71440051 AhR also modulates the function
of antigen presenting cells, such as dendritic cells and macrophages. AhR activation decreases the
expression of class H major histocompatibility coraplex and co-stimulatory molecules and also the
production of Thl and Th17 polarizing cytokines by dendritic cells {Mezvich ef of, | Imrounol, 2014,
185:3190; Nguven et al, Proc Natl Acad Sci USA, 2010, 107:19961; Quintana ef af, 2010 Proc Natl
Acad Soi USA, 107:20768). Indeed, AhR activation boosts the ability of DUs to promote the
differentiation of Tregs {Jurado-Manzano ef of, 2017, Iimmunol Lett, 150:84)

In additon to xencbiotics, the AhR can also bind metabolic products of fryptophan
degradation including kynurenine (KYN} and kynurenic acid {KYNA). Indeoleamine 2,3 dioxygenase

1and 2 {IDOL/ID0ZY and tryptophan 2,3-dioyygenase 2 {TDOZ} catalyse the commitment step of
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the KYN metabolic pathway and are expressed in immune cells (D01} and a range of cancer calls
(D01 and THOZW Pilotte ef ol, Proc Nat Acad 5ci, 2012, 109:2497). Inhibitors of ID0O1T have attracted
nuch interest as potential new treatments fo stimulate the immune system to recognize and
eliminate cancer cells {Chaong & Sun, Trends Pharmaco! Sci, 2018, 39307} Traditionally the
immunosuppressive effect of D01 has been atiributed mainly to reduced levels of tryptophan,
which activates the kinase GUNZ {general control non-derepressible 23 and inhibits T cell
proliferation/activation both in tumour draining lymph nodes lymph nodes and in the tumour
micra-envivonment. More recently ithas become appavent that some ofthe efficacy of IDG inhihitors
may be the vesult of decreased production of AR agonists.  These endogenocusly generated ARR
agonisis have been shown to elicit a range of effects on immune cells including upregulation of IDOT
indendritic calls {Juiliard et of, Frontimmunol, 2014, 5:458}, inhibition of human T cell proliferation
(Frumenio ef ¢l, | Exp Med, 2002; 196:459; Terness el af, | Bxp Med, 2002, 196: 447; Opitz el o,
Nature, 2011, 478:197} and up-regulation of PB-1 exprassion in cytotoxic T bymmphecytes (L et ol
Cancer Cell, 2018; 33:480). As highlighted above, D01 is not the anly source of endogsnous AR
agonists. TDOZ s predominately expressed in the Hver but it is also constitutively expressed in some
cancers, nofably malignant glioma, hepatocellular carcinoma, melanoma, bladder, breast, hung and
colorectal cancer {Opitz ef ol, Nature, 2011, 478:197; Pilotte et gl, Proc Nat Acad Sci, 2012,
10924597 D'Amato ef of, Cancer Res, 2015, 75{21 14651, Hsu et af, Oncotarget, 2016, 7{19Y: 27584,
Chen of b, Dis Mavkers, 2016, 2016:83169724 1 Such data sugpgests that AR antagonists may have
broader efticacy than selective ID0-1 inhibitors, as they will attenuate endogenocus AlR agonist
signatling regardiess of its source. This assertion was given mare weight by the recent discovery of
another enzyme, Interlenkin-4 induced 1 {11411}, capable of generating endogenous AhR agonists
{Sadilt et gi, Cell, 2020, 182:101

fn addition to their sffects on immune cells, such endogenous agonists have also bean
implicated in cancer progression via direct effects on the tumaur For example, KYN increases
hurnan glichiastowma cell survival and wigration {Opitz et of, Nature, 2011, 478:1971 Several other
studies also implicate the AhR in cancer progression in the absence of environmental Higands. The
AhR-repressor { AHRR protein acts as a tumour suppressor gene in several human cancers (Yudaire
et gl, | Clin Invest, 2008, 118:64407) AWR expression and “constitutive” {endogenous ligand-driven)
activity m breast cancer cells correlate with tumour aggressiveness {Schlezinger ef ¢f, Biol Chem,
2066, 387:1175; Yang ef af, | Cell Biochem, 2008, 104:402) and control expression of genes
associated with tumour invasion {(Yang et gf, Oncogene, 2005, 24:7869). Ectopic AhR expression in
non-malignant human mammary epithelial calls induces an epithelial-to-mesenchymal transition
and a » 50% increase in cell growth rates {Brooks & Eltem, Curr Cancer Drug Targets, 2011, 11:654)
and AhR knockdown indduced gene changes in human breast cancer cell lines consistent with a
mesenchymal to epithelial cell reversion to aless aggressive phenotype {Narasimhan ef of, Int ] Mol
Sci, 2018, 19:1388). AbR antagonists or AhR knockdown has been shown to reduce proliferation,
survival, invasiveness and migration of human breast cancer celis in culture {Parks ef af, Mol
Pharmacol, 2014, 86:593; D’Amato et ¢f, Cancer Res, 2015, 75{21 14651 ; Narasimhan efaf, Int] Mol
Sct, 2018, 191388} and to reduce survival of glichlastoma cells {Gramatzki ef ¢f, Oncogene, 2009,
28:25973; Opitz of af, Nature, 2011, 478:197; Guastella et o, ] Neurc-oncol, 2018, in press}. Finally,

AhR antagonists block the formation of tumourspheres {Stanford ef of, Mol Cancer Res, 2016,
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14:596} which are formed by cancer stem cells {CSCs], a subset of tumour calls that drive the
ipttiation, progression and roetastasis of mours.

Thus, AhR agonists released from immune cells and from tumour celis act in an autocrine
and paracrine fashion to promote tumour growth, Agents that reduce or block these effects may
therefore find utility in the trestroent of cancer and/or conditions with dysregulated fmmune
functions. Thus such agents may also have utility iu 3 range of other diseases/conditions including
but not Hmited to, obesity {Rojas ef gl, Int ] Cbesity, 2020, 44:948} and various viral infectons
{Glovannoni ef gf, Nat Neuroscl 2020, 23:939; Giovannond et ¢l, Res 5q. 2020, vs.3.rs-25639).

WGZ017 /202816 relates to compounds and compositions for the treatment oy prophylaxis
of cancer or conditions with dysregulated immune responses or other disorders associated with
aberrant AhR signalling In particular, WOZ017/202816 WOZ2018/146010 and WOZH19/101642
relate infer ofic to heterocycle compounds capable of inhibiting AhR function. W0Z0208/081840
refates to aryl hydrocarbon receptor antagonists, such as substituted imidazopyridines and
imidazopyrazines, as well as methods of expanding hematopoietic stem cells by culturing
hematopotetic stem or progenitor cells in the presence of these agents, WO2020/0390093 relates to
compositions and methods for using tetvabydropyridopyrimidine derivatives as AhR modulators.

WOZ018/153893 relates to G-amido-1H-indol 2-y1 compounds which can act as aryl
hydrocarbon veceptor {ARR) maodaiators and, in particular, as AhH antagonists. The invention
further relates to the use of the cormpounds for the treatiment and/or prophylaxis of diseases and/or
conditions through binding of sald aryl hydrocarbon receptor by said compounds
WOZ020/021024 relates to bicyclic compounds which can act as aryl hydrocarbon recepior {AhR}
modulators and, in particular, as AbR anlagowists. The invention further relates to the use of the
cornpounds for the treatiment and/or prophylaxis of diseases and/or conditions through binding of
said aryl hydrocarbon receptor by said compounds, W02020/043880 relates to heterocyclic
compounds which are ARH inhkibitors, for prevention of diseases, in particular cancer or conditions
with dysregulated mmune hinctions, or other conditions associated with aberrant AHK signalling,
as a sole agent of in combination with other active ingradients. W0 2020/018848 relates to methods
for expanding stem cells and/ar Hoeage committed progenitor cells, such as hematopaietic stems
cells and//or ineage comymiited progenitor cells, atleastin part, by using compounds that antagonize
ARR. WOZ020/050409 relates to novel haterocyclic compound having an aryl hydrocarbon
receptor antagnnist activity and useful for the promotion of platelet production. W0 2019/236764
relates to methods for expanding stem cells and/or lineage committed progenitor cells, at least in
part, by using lactam compounds that antagonize ARR. WO2019/018562 relates to compositions
and metheds of using hetercaryl amides as AhR moduiator compounds, for the treatinent of diseases
modulated, as least in part, by AhK WO 2018/195397 relates to compaositions and methods for
indole AhR inhibitors. WO 20187146010 relates to the preparation of 2-hetevoaryl-3-ox0-2,3-
dihvdropyridazing-4-carboxamides for the treatment or prophyviads of diseases, in particular
cancer or conditions with dysregulated immune responses, as a sole agent or in combination with
other active ingredieuts. WO2010/058401 velates to compounds and compositions for expanding
the number of CDZ4+ cells for transplantation. In particular, W0 2018/059401 relates inter glig to

heterocyalic compounds capalle of down regulating the activity and/or expraession of AR

[oX]
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WOZ2012/015914 relates to compasitions and methods for modulating AhR activity. In
particadar, WOZ012/01591 4 relates infer alfa to heterocoychio compounds that modulate ARR activity
for use in therapeutic compositions to inhibit cancer cell proliferation and tumour cell invasion and
metfastasis. WO2020/051207 relates to AhR anfagonists as well as methods of medulating AhR
activity and expanding hematopaietic stern cells by culburing hematopoietic stem or progenitor cells
in the presence of these agents. Additionally, this disclosure provides methods of treating various
pathologies, such as cancer, by administration of these AhH antagonists USZ018/327411 Al relates
to corapounds and compositions usefd as inhibitors of AbR to treat a variety of diseases, disorders
and conditions associated with AhR. US2019/389857 Al relates to compounds which can act as
AbR modulators, and in particular, as AhR antagonists. WOZ020/039093 discloses cartain AhR
modulators.

The presently disclased compounds have one or more beneficlal properties that render them
particuiarly suitable for use as pharmaceuticals, for example high potency {for example a U837
and/or a 1L-22 assay), adequate bioavailability, low cardistoxicity {for example in a hERG assay),
adeguate cell permeability {for example in a Caco-2 assay), good solubility {for example Kinetic
solubility}, a chrombogh valoe less than 5, and/or improved metabolic stability {such as improved
CYP3A4 metabolism ). Apotency assay is, for example described below. The presentinventors have
generated lots of different teynplates and structure activity relationship data and it is not easy
design compounds with the level of activity and properties of those described herein,

SUMMARY OF THE PRESENT DISCLOSURE

1. A compound of formula {§}
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wherein:

Y isphenyt ora 3 to &6 membered ring {such as a 5 or & membered ring) optionally
comprising 1, Z, or 3 hetercatoms selectad from N, G and §, sald pheny! or ring substituted
with R% and Re;

R s H, Cosalkyl, ((CHZIpCON, -COC alkyd, -COICHgNRYRE, -S0, Gz alkyl SO NRVRE,

-{CH P, Cas cycloalkyl, Gz alkyl bearing | to 6 halogen groups, Gz altkylt bearing one or
mare independently selected from ORY and -NR7R¥ {such as one ORY and optionally 1
-NR7RBY, -{CH:p' 00 qallol substituted with 1 10 6 halogen groups (such as -{CH:p" OCH:),
-CosalkyleneC{Oy5 alkyl wherein the alltyl bears at least one group selected from ORY and
-NR7R%isuch as one ORY and opticonally 1 -NR7R®), Gxetane, Z, -C{O}CHy jgZ, -C{OIO{CH: g2
-C{OG{CH IpPh, -C{ONCH I, -C{OYO{CH e

R2 is H or Gog alkyl, Cas oycloallyd halogen and G allyl optionally bearing one or more
groups independently selected from ORY, halogen -NR7R8, such as ORY and halogen {a.g. F)

in particular only one group;
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is H, Ci.z atkvl or halogen;
is H or Ciaalkyl;
is a 9 to 13 mambered heterocycle with at least one heteroatom selected from N, O and S

{for example an aromatic or partiaily saturated), with substitnents R, R¥ and R1¢;

is H, oxo, bydroxy, halogen {such as F, {03, CN, Cog alkyl, o oycloadhyl, 000 alkyl {such as
-OCH:], -{0}eals alkyl bearing 1 to & halogen groups {such as OFs; or QCHE; ), Cnalkyd

bearing one or more ORY groups, -C{0}0salkyINRTRE, -S5O, L ¢ alkyl, -50, NR7RS, or NRVR®
{such a5 NHq)

is H, oxo, hvdroxy, halogen {sach as F, O, CN, Ciaalkyd, -C{010aalinINR7RS

S0z alkyl, or -530, NR7R3,

is H or {gz atkyd, or -C{OYORY, for example H or Ciq alkyl, such as -CHy;

is H or 1.z alkyl, such as -CHy;

is H, hydroxy, halogen {such as F, C1Y, CN, T alkyl, Cos alkoxy {such as OMe), Tz alkyl
bearing 1 to & halogen groups {surh as {F:]. {2 alkyl bearing one or more ORY groups,
~Caseyaloalloyl, -{CH g0 aallnyd substituted with 1 1o 6 halogen groups {such as -

-Gz alhyl QCFY, -CO0 Cra alkyINRIRS, -5G. 05 alkyl, or -8G; NR7RE;

is H, OH, halogen (such as F, O, CN, Cs alkyl, €1 alkoxy {such as OMe), Cq.; alkyl bearing 1
to & halo groups {such as CFs, Cq alkyl bearing one or more OH groups,-CO{CH, g NRVRS,
-850,y 5 alkyl, or -S0; NR7R®;

is H, hydroxy, halogen (such as F, O3, CN, Cqs alkyl, -C{0 04 alkyt NRTRS;

~50, 0 atkyl, or -850, NRVRS;

is H, Cqzalkyl {such as -CHsb or Crshydraxyalkyl {such as -CH,CHOHY

is Hoor Cag alkyd oy example Hoor Csallyl {such as H, -CHs oy -CH2CHi ),

isCHy, §, -850, NRY or

is a % or 6 membered heteroaryl with at least one heteroatom selected from N, O and §, for
example 1 or 2 nitrogens, wherein said hetercary! optionatly bears one, two or three
substituents selected from hydroxy, halogen {such as F, (1}, CN, Gy alkyl;

isa 3 to 6 memberad ring optionally comprising 1, 2, or 3 heteroatoms selected from N, O
and S {for example 1 or 2 nitvogens) bearing RY and Re {{or example is a 5 or & membered
cycloallyl or hetervocycle comprising at least heteroatom selected from N, O and 3
optionally bears one, two or three substituents selected from hydroxy, halogen{suchasF,
G}, ON, Cog alkyl (such as bearing no substituanis]y,

is Gor1{suchas 0}

isford;

s, L, %o0r3

isaninteger 1, 2 or 3 {suchas 1};

isaninteger Zor 3 {such as Z2};

isth, 1, 2or3{suchasfori),

or a pharmaceutically acceptable salt thereof

A compound of formula {1} according to paragraph 1, wherein Y is a 3 to 6 membered ring

optionally comprising 1, Z, or 3 hetercatoms selected from N, O and 5, each substituted

L
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with B> and R¢, for exaraple a & to 6 membered ring comprising 1, Z, or 3 heterpatoms
selected from N, O and §, each substituted with B° and Re

A compound of formula (1} according to paragraph 1 or 2, whersin Y is a 5 or 6 membered
nitrogen containing ring

A compound of formuala {1 according to paragraph 3, wherein the ring is aromatic

A compound of formula {1} accovding to paragraph 3 or 4, wherein the ring s
independently selected from pyrimidineg, pyridine, triazole and thiazole, in particular
pyriveidine and or pyridine,

A compound of fovmula {1} according to paragraph 5, wherein B is located at position 5 on
the Y group.

A compound accarding to any one of paragraphs 1 to 6, whereinnis {h

A compound according to paragraph 1 of formuda (M)

g&i

(3}
wherein X, R, R%, R?, R4, and m are defined above for compounds of formula (Y ora
pharmaceuticaily acceptable salt thersof
A compound according to any one of paragraphs 1 to B, wherein Rt is independently
selected frow hydrogen, -Gy alkyl, oxetane, -CHRCHOH, -CHCHaN{CHs s, -SO:CH; for
example hydrogen or -y altkyl, in particuiar H.
A compound according to paragraph 9, wherein in R i selected from methyd, ethyl, propyl
and isopropyl, in particalar isopropyl.
Acompound according to any one of paragraphs 1 fo 10, wherein R? is independently
sefectad from H, methyl, -CH,0CHy, -CHLOH, OFy, -CHN{THa ), such as H or methyl
A compound according to any one of paragraphs 1 to 11, wherein K? is methyl or H, such as
H.
A compeound according o any one of paragraphs 1 t0 12, whersin R is H.
Acompeound acoording to any one of paragraphs 1 to 13, wherein RYiga 9 or 13 membered
partially saturated or avomatic heterocyele {for example 2 9 to 13 membered hetercarvl}
for example selected from indole, tetrahydrobenzoindole, tetrahydrocarbazole and
tetrahydropyridoindole.
A compound according to paragraphs 14, wherein Rt is a % memberad heterocycle, for
example a heteroaromatic, such as tryptophan.
Acompeound acoording to paragraph 15, wherein RYis a 13 membered haternoycle, for

example a partially saturated heterccycle, such as tetrahwdrocarbazcle.
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17 A compound according to any one of paragraphs 1 o 16, wherein R is independently
sefected from the group comprising oxo, methyl, ethyl, -CF;, -0CF;, -0CH: and halogen, such
as halogen, for example fluoro.

18 Acompound according to any one of paragraphs 1 to 17, wherein R® i5 independently

selected from methyl, ethyl, -OCH;, andd H, suchas H

14, A compound according to any one of paragraphs 1 to 18, wherein KV is H
24 A compound according fo any one of paragraphs 1 to 19, whersein H¥ is H
21 A compound according to any one of the paragraphs 1 to 20, wherein R? is independently

sefectad from RY is H, methyl, OCF; and - Caseyaloathyl, such as H, methyl, o1
- Cyseycloatkyd, alternatively H, methyl or DCFs

22, A compound accarding to any one of paragraphs 1 fo 21, wherein R¥ i5 independently
selected from H, F and methyl, suchasHor K

23, A compound according to any one of paragraphs 1 to 22, wherein R s Independently

selected from H, F and methyl such as H or F, in particular H

24 Acompeound acoording to paragraph one of paragraphs 1 to 23, wherein X is NR3%

25. Acompound accovding to any one of paragraphs 1 to 24, wherein R js H.

26 A compound according to any one of paragraphs T to 25, whereinm is 2,

27. Acompound according to any one of clairos 1 to 25, whereinmis 1.

28. A compound according to any one of clalms 1 to 27, wherein nis L

29. A compound according to any one of paragraphs 1 to 28, independently selected from:

2-{5-flucra-3-pyridyiy-N-[2- (iHdndo’i«.’i~vi'}ethyi}~7 8-dihydro-6H-pyrimidof5,4-1]{ 1, 4joxazin-4-
aroing; 2-{4-Tuorophenyl-N-[Z-{1 H-inddol-3-vDethyl]-7 8-dihvdro-6H-pyrimido[5,.4-bH 1,41
oxazin-d-amine; 2-{3.5 d;ﬂuomp‘mnyl} -N-[2-{1H-indol-3-ylethyl]- 7, 8-dihydro-6H-pyrimido5,4-

bH 1, 4]oxazin-d-amine; Z2-{5-fluorn-3-pyridyi}-N-{{3R}-2.3,4 Y9-tetrahydro-1H-carbazol-3-vi}-7,8-di
hydro-GH-pyrimido{5,4-bll L 4]oxazin-4-amine; 2-{5-fivoro-3-pyridel -N-[2-{1 H-indol-3-v1}
ethyl]-7-methyl-7 8-dihydro-6H-pyrimido]5,4- b1, 4loxazin-4-amine; 2-{5-thioro-3-pyridyi}-N-{2-
{iH-indol-3-yllethyl]-8-isopropyt- 0,7 -dibydropyrimido{’,4-bl{1 4joxazin-4-amine; N-{Z-{1H-
indoi-3- »E} ethyi]-2-{Z-methyithiazol-5-y1}-7,8-dthydro-6H-pyrimide[5,4-bi{ 1 4joxazin-4-amine;
{75} 2-(5-thuoro-3-pyridyl N-{ 2-{1 H-indol-3-yhethyl]- 7-methyl- 7 8-dihydro-6H-pyrimidol5,4-

}}_1,4}-:sxazin--zi--amme; {7R}-2-{5-fluorc-3-pyridyl }-N-{Z2-{ 1 H-mdol- 3-yliethyl]- 7 -methyl- 7,8-8
hydro-6H-pyrimido}5,4-blj 1, 4]oxazin-4-amine; N-[2-{1H-indol-3-vhiethyl}-Z2-{4-methyithiazol-5-
yi1-7.8-dihydro-6H-pyrimidofh4-b[1 4loxazin-4-amine; 2-[2-(1H-indol-3-yliethyl-[2-{2-methyi
thiazoi-5-y1}-7,8-dihydro- 6H-pyrimido]5,4- b 1 4joxazin-4-vijaminojathanol; 2-{Z2-ethyi-4-methyl
-thiazol-5-yi-N-{Z-{ 1H-indal-3-yijethyl]-7,8-dihydro-6H-pyrimide 5,4-b}{ 1,4 |oxazin-4-aming; N-
[{3R1-2.3.4,9-tetrabwdro-TH-carbazol-3-y1i-2-thiazol-2-v1- 7, 8-dibhydro-6H-pyrimidoi5,4-bi{ 1,4}
oxazin-d-awmine; 2-{2-methylthiazol-5-9iRN-{1,3,4, 5-tatrabydrobensofcdindol-4-911-7,8-dihydro-
sH-pyrimide|5,4-bl{1, 4ioxazin-4-aming; N-[Z2-{1H-mdol-3-yhethvl]-2-(6-methyl-3-pyridvl}-7.8-
dihydro-6H-pyrivaldo{’,4-b1{1 4loxazin-4-amine; 2-{5-fluore-6-roethyl-3-pyridyl}-N-[Z-{1H-indol-
-vHethyil-7, Budihvdrow6prw'1m‘;dw[J 4-bif1, 4}(‘3xazm~4»amm&; 3-14-12-(1 H-indol-3-yhethyl
aminol-7,8-dihydro-6H-pyrimido|5,4-1]{ 1, 4loxazin- 2 -y 1 H-pyridin-Z-one; 3-{4-{{2- {1 H-indol-3-
yvhethvilamino}-7,8-dihydro-6H-pyrimido [5,4-b}[1,4{oxazin-Z-vi}pyridin-2-ol; 5-{4-{2-(1H-indcl-
F-yhethyiaraine]-7 8-dihydro-GH-pyrimido5,4-bll L Alovazin- 2-vil- 1 H-pyridivcZ-one; 5-{4-{{2-
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{1H-indoi-3-yijethyllaming}-7,8-dihydro-6H-pyrimido|5,4-hi{ 1, 4joxazin-2-ylipyridin-2-of; 3-{4-

2-{1H-indel-3-yhiethylaming]-7 8-dihydro-SH-pyrimide|’,4-bl U doxazin-2-vi}- T-methyl-pyridin-

Z-one; N-{2-{6-fluoro-1H-indol-3-yijethyl}-2-{6-methyl-3-pyridyi}-7,8-dihydro-6H-pyrimido(5,4-
bH1,4]oxazin-d-amine; 3-[4-{2-{6-fluoro-1H-indoi-3-yllethyiamino}-7,8-dihydra-aH-pyrimido

{5 4-blH L Ajoxazin-2-vi- 1 H-pyridin-Z-one; 3-{4-{{2-{6-Nuore-1H-indel-3-yhiethyliamine}-7.8-di

hydro-SH-pyrimido5,4-bi{1 4loxazin- 2-yvhipyridin-2-of; 2-{2- (diﬂummmi}myy) 3-pyridyi}-N [zu

{1H-indol-3-yljethyil]-7 8-dihydro-6H- pwmndoia 4-bl{1, 4loxazin-4-aming; N-{2-{1Hndal- 3y}

1Y oYy o3 = ol :
k) JommathoawvieSoamnmath
el ‘\ =& LA MBTIRGXKY - 5 - TREUTS

i
\ S

{2-{6-fluoro-1H-ndol \,i)etho\}] Zu(}methylthiazoluSuyI_‘y?’,Budihydrow(inp}yfrim‘ich} {5,4-bi1,4]
oxazing; 3-{4-{2-{1H-indol-3-yiethoxy)-7.8-dihydro-6H-pyrimido{,4-bl{ 1.4 ]oxazin- 2-ylipyridin-
2{1H}-ome; 3-{4-(2-{1H-indol-3-vljethoxy}-7, 8-dihvdro-6H-pyrimido{5 4-bi[1, 4 joxazin-Z-vH
pyridin-2-ol; {R¥-3-{4-{{2-(1 H-indol-3-vliethvDamine 1-7-{methoyymethyl}- 7, B-dihydro-6H-
pyrimido {5.4-B1T 4loxazin- 2-ylipyridin-2{1 Hi-one; {(R}-3-{4-{{2-{1 H-indol-3-yhethyljamine}-7-
{methoxymethyl}-7,8-dihvdro-6H-pyrimide{5.4-bi{ 1, 4joxazin-Z-viipyridin-2-ol; {R}-3-{4-{{2-{1H-
indot-3-viiethyllamino }-7-Thydvoxymethyl -7, 8-dihydro-6H-pyrimide]5.4-b]{ 1 4loxazin-2-y1}
pyridin-2{1H}-one; (R}-3-04-{{2-{1H-indol-3-yDethyllamine}-7-{hydroxymethyl}-7 8-dihydro-6H-
pyrimido{5,4-b}{1,4]oxazin-2-yilpyridin-2-of; {75}-2-(5-fluore-3-pyridyl}-N-[2-{ 1H-indol-3-y1)
ethyl]-7-{methoxymethyl}-7,8-dihydro-6H-pyrinddo5,4-bl{ L4 loxazin-4-amineg; {658})-2-{5-Thworo-
F-pyridyl-N-[2-{1 H-indol-3-ylhethyll-6-methyl- 7, 8-dihydro-6H-pyrimido5,4- B[ 1 4loxazin-4-
aming; {6R}2-{5-fluore-3-pyridyt - N-{2-{ 1H-indol-3-yilethyll-6-methyl-7 8- dihydro-6H-
pyrimido}5,4-1]j1,4]oxazin-4-amine; 2-{5-fluoro-3-pyridyl}- :\lnE'Z{lH«inﬂnim”myijethv 1-7.7-
dirvaethyl-6,8-dibwdropyrimido5.4-bil 1, 4loxazin-d-amine; {7R}:-Z2-{5-fhuoro-3-pyridyl-N-[2-{1H-
indolb-3-yhethyt]- 7-{ivifluoro methyl -7, 8- dihydroe-6 H-pyrimido|5, 4 blil,4]oxazin-4-amine; N-{Z-
{1H-indol-3-yijethyl|-Z-{Z-methyithiazol-5-vi}-8-{oxetan-3-vi}-6,7-dihvdropyrimidos 4-
bi{1,4loxazin-d-amine; 2-{2-methyl thiazol-5-yvi-N-{6.7,8,9-tetrahydro-SH-pyrido[3,2-blindol-8-
y11-7,8-dihydro-6H-pyrimido5 4-b] {1, 4loxazin-4-amine; {7R}8-[2-{dimethviaminciethyl]-7-
{methoxymethyl}-2-{Z2-methyithiazal- 531 }-N-{{3R}-2,3,4.9-tetrahydro- 1 H-carbazol-3-vi}-6,7-
dihydropyrimido{5.4-b}{1,4|joxazin-4-aming; [{7R}-B-[Z2-{dimethylaminoiethyl}]-2-{2-
methyithiazol-5-y1}-4-[I{3R}-2.3 4,8 - tetrahydro-1 H-carbazol-3-vijaminoe]-6,7-
dihydropyrimideis 4 bE{i 4loxazin-7-vifmethanol; 2-{2-{2-methy! thiazol-5-yi}-4-[{{3R}-2,3,4,9-
tetrahydro-1H-carbazaol-3-yijamine}-6,7-dihydropyrimide|5,4-bi{1,4]oxazin- 8- yl}aﬂthanfsi 7-
[{dimethylamino imethyl]-2-{Z2-methyithiazol-5-y1}-N-{{38}-2,3,4.9-tetrahvdro-1H-carbazol-3-yi}-
7.8-dihydro-6H-pyrimidoi5,4-bi{ 1 4]oxazin-4-amine; B-methyl sulfonyl-2-{2-methyithiazol-5-vi}-
'\J-{(3R}-2,3,/—1-,9-’cetrahydm~1Hns:arbazoim3myi}~6 7-dihydro pyrimido{5.4-b}{1,4loxazin-4-aming; 3-
4-{(2-{Z-chloro-1H-indol-3-yhethyhlamino)- 7, 8-dibvdro-6H-pyrimido5,4-bii 1, 4joxazin-2-
}pyudm 2{1H}one; 3-{4-{{Z2-{2-chlorg-1H-indol-3-yliethyl) amino}-7 8-dihydro-6H-
pyrimde{5,4-bi{ 1, 4loxazin-2-yvilpyridin-2-of; 3-14-[2-{7 - fluoro-2-methyl- 1H-indol-3-
yhethyiamine]-7,8-dihydro-6H-pyrimido{5,4-bi[1 4loxazin-Z2-vH- 1 H-pyridin-Z-one; 3-{4-{{Z-{7-
ﬂuf}‘r'ol}n’iefhyilH-Pmrjo}u 3-yvhethyljamine}-7,. 8-dihvdre-6H-pyrimidof5,4-bii1,4] oxazin-2-
yhpyridin-2-of; 3-{4-[2-{5,7-difluoro- 2-methyl- 1H-indol-3-yljethylamino}- 7,8 dihydro-6H-
pyrimido{s, flmhi{i 4] oxazin-Z2-yl}-1H-pyridin-Z-one; 3-{4-{{Z-{5,7-difluoro-Z-methyl-1H-indal-3-
vhethvi] amine -7, 8-dihydro-6H-pyrimido[5 4-b1{ 1, 4]oxazin-2-yTipyridiv-2-0b 3-{4-{{2-{6-
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{trifluoromethoxy - 1H-indol-3-yliethyliaming }-7,8-dihydro-6H-pyrintide{5,4-b}{ 1, 4] oxazin-2-
vhpyridin-2{1H}-ane; 3-{4-{{Z-{a-{rifluoromethoxy )} LH-indol-3-yhethyl] aming)-7.8-dihydro-
SH-pyrimide{5,4-bi[1 4ioxazin-Z-ylipyridin-2-of; 3-{4-{{Z-{1H-indol- 3-yljethyhamino - & mathyl-
7,8-dihydro-6H-pyrimido{5,4-b}1,4joxazin-2-ylipyridin-2 { i H}-one; 3-{4-{{Z-{1H-indol-3
yhethyDamino }-8-methyl-7.8-dihydro-6H-pyriveido[h,4-bH L 4Joxazin-2-vipyridin-Z-ol; {§1-3-{4-
{({Z2-{1H-indol-3-yvilethyhamino}-7 U)'zethoxy mathyl}-7 8-dihvdro-6H-pyrimidol5,4-bH 1 4oxazin-
2-vhpyridin-2{1H}-ons; {5}-3-{4-{{Z-{1H-indol-3-yliethyDamnoe - 7-{methoxymethyl +7,8-di
bydro-6H-pyrimido{5.4-bi[1,4] oxazin- 2 ~ybinyridin-Z-ol; (TR)-2-(5-fluore-3-pyridyi)-N-[2-{1H-
indolb-3-yhethyt]-7-(methoxymethyi}-7 S-dihydro-6H-pyrimnido5 4-bi 1 4loxazin-4-amine; {R}-3-
{4-{{Z-{6-fluoro-1H-indol- 3-yhethvhiamine - 7-(methoxymethyi }- 7,8 - dihydro- 6 H-pyrimido{5,4- 1]
{1, 4joxazin-2-yhpyridin-2{1H}one; {R}-3-{4-{{2-(6-fluore-1H-indol-3-yhiethyl} amino}?m
{methoxymethyl}-7. 8-dihvdro-6H-pyrimidel’, 4-bH{ L4 oxazin-Z-vlipyridin-2-ol, 3-[{7R}-4-[2-{1H-
indol-3-yhethoxy]-7-{methoxymethyl -7, 8-dihydro-6H-pyrimido5,4-b}{1,4] exazin-Z-yvi}-1H-
pyridit-Z-ones; {R)-3-{4-{2-{1H-indol-3-yilethoxy}-7-{methoxymethyl}-7, C‘~dihvdroméHmpwimido
(5.4-bi[1 4foxazin-Z-yhpyridin-2-ol; {7R}-2-(3.5-dithiorophenyl-N-[2-{1 H-indol-3-vhethyl}-7
{methoxymethyl}-7 8-dihydro-6H-pyrimidol5,4-bi{ 1 4] oxazin-4-amine; 2-{3-Huorophenyi}-N-{2-
{1H-indol-3-yijethyl}- 7 B-dihvdro-6H pyrimida|5,4-bl{1 4]oxazin-4-amine; 2-{2-methylthiazol-5-
yH-N-H3RY-2,3.4 9 tetrabydro-1 H~<tarhayoi—’$—‘,ﬂ 7, 8-dihydro-6H-pyrimido]5,4-blf L 4lovazin-4-
amine; 2-{2,4-dimethylthiazol-5-y-N-[2-{TH-indol-3-yhethyl]-7 8-dihydro-6H-pyrimido{5 4-
bi{1,4] oxazin-4-amine; {?’R_‘}-?--{me’chm:ymeﬂ;},1}-2-{a--methyit}uazai-s-yl}--N--{{ERZ}--Z,B,L’}B--tetra
hydro-1H-carbazol-3-vi}-7,8-dibvdro-6H-pyrimido{5,4-b}{ 1,4 joxazin-4-amine; [{7R}-Z2-{2-
methyithiazol-5-yv1-4-[IERY-2,3,4.9-tetrahydro- TH-carbazol-3-vifamino]-7,8-dihydro -6H-
pyrimide{5,4-bi{1 4ioxazin-7-yvlimethancol; N-{2-{1H indol-3-yliethyl]-2-{1-mathyitriazol-4-vi}-
7,8-dihydro-6H-pyrimido{5,4-b{1,4joxazin-4-amins; {7TR}-2- H» fluorophenyl-N-{Z-{1H-indol-3
yhiethyl]-7-{methoxymethyl}-7.8-dihydre-6H-pyriveido{5,4-bH 1 4loxazin-4-amine; {7R}-2-(3-
fluorophenyl FN-[2- (1 H-indol-3-yhethyl]-7-Imethoxymethyl}- 7, 8-dihydro- 6 H-pyrimido(h,4-
bi{1l.4joxazin-4-amine; 5-{4-{Z-{1 H-mdol-3-yliethylaming]-7 8-dihydre-6H-pyrimida{5,4-bj{ 1.4]
oxazivn-2-vil--methybpyridin-2-one; (PRFN-{2-{1 H-indol-3-vDethyl]-7-{methoyymethyl}-2-(2-
methyithiazol-5-y1}-7 8-dihvdro-6H-pyrimidol5,4-bil1, 4}0){3!13%#33}'11&@‘ H7RF4-12-{1 H-indol-3-
vijethylamino}-2-{2-methylthiazol-5-y1}1-7,8-dihydro-6H-pyrimido|5,4-1]{ 1, 4]oxazin- 7 -yi}
mathanoi; 2-{Z-methyithiazol-5-yi} ~Nn{{_4»1\_}ni,a,é-,&tetxahydrobenzo}_x,d}mdfs -4-y1}-7 8-dihydro-
oH-pyrimido[5.4-bil1,4loxazin-4-amine; 2-{2-methyithiazol-5-vI-N-[{45}-1.3,4,5-1strg
hydrobenzojodiindol-4-yi}- 7. 8-dihydre-6H pyrimido]5,4- bl 1 4]oxazin-4-amine; 3-{4-[[{3R}-
2.3,4,9-tetrahydro-1H-carbazol-3-vliamino-7 B-dihydro-OH-pyrimida5,4-b}{ 1.4] oxazin-2-yvij- 1 H-
pyridine-Z-one; {R}-3-{4-{{2,3.4,9-tetrahydro-1H-carhazol-3-vhamino}-7.8-dthydro-6H-
pyrimidos,4-bif1, 4}0){&;;3} 2-vhipyridin-2-ol; N-{2 »{1I—iu;mﬁui&y}’iﬁth«Z}A -{Z-methoxy-3-
pyridyl}-7,8-dihydro-6H-pyrimido|5,4-bi{ { 4loxazin-4-amine; 2-{5-fluoro-2-methoxy-3-pyridyi}-
N-{{3R}-2.3,4.9-tetrahydreo-1H-carbazol-3-y1]-7 B-dihydro-6H-pyrimida]5,4-bl 1, 4loxazin-4-
amne; 3-{4-{{2-{1H-indol-3-yhethyDamine -7, 8-dihydro-6H-pyrimido[5 4-bi 1 4loxazin-2-y1}-5-
Huoropyridin- 2{ 1H}one; 3-{4-{{Z-{1H-indol- 3-yliethyhiamino}-7,8-dihydro-6H-pyrimido]5.4-
bi{l.4joxazin-2-yi}-S-fluorepyridin-Z-of; 2-(5-flunre-2-methoxy-3 1‘vr1‘iv} -N-{2-{1H-indoi-3-

vhethyl}-7, 8-dihydro-6H-pyrimido{5.4-bl{1 4loxazin-4-amine, 3-{4-{{2-{1H-indol-3

%]
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yl}et hvilaminn -7, 8-dibydro-6H-pyrimide{5,4-b}{1,4joxazin-Z-y1)-5-mathylpyridin-2{1 H}-one; 3-
{{2-{1H-indol-3-vhiethyliaming - 7.8-dihydro-6H-pyriratdo]5,4-bH1, fﬁ(}oxa"fiwzﬁ}'—’"—
n;cﬁwipyildm-- ol; 3-{4-{{Z-{iH-indol-3-yljethyl}aming }-7,8-dihydro-6H-pyrimido|5,4-
bH1,4joxazin-Z2-v1}-5-(wifluoromethylipyridin-Z2{ 1H}-one; 3-{4-{{Z-{1H-indol-3-yvHethyhamino}-
7, 8-dihydro-6H-pyrimido5,4-bi L4loxazin-2-y-5-{irfluoromethylDpyridin-2-ol; 5-fluore-3-{4-
{({Z2-{e-fluovo-1H-Indol-3-vijethyblaminoe}- 7, 8-dihydro-SH-pyrimido[5,4-blH1, 4}0)«&!1&% ~\!}j
pyridin-2{iH}-one; 5-fluoro-3-(4-{{2-{6-fluoro-1H-indol-3-yllethyllamino }-7,8- dihydro-6F
pyrimidol54-bll L 4loxazin-2-yilpyridin-Z2-ol; {R)-5-fluore-3-{4-{{2.3,4,9-tetrahydro-1H-carbazol-
3-yHamino}7 8-dihydro-6H-pyrimide[5,4- b}ﬁ Aloxazin-2-yHpyridin- 21 H}-one; {R)-5-fluore-3-
{4-{{2,3,4 9-tetrahydro-1H-carbazol-3-yliaming}-7, 8- dihydro-6H-pyrimido{5,4-bli 1,4 oxazin- 2-
vhpyridin-Z2-o; 3-{4-{{2-{1H-indol-3 Vi}ethyi amino}-7,8-dihydro-6H-pyrimida{5,4-bif 1,4 joxazin-
2-vi-5-chloropyridin-2{1H-oner 3-{4-(2-{1H-indol-3-ylethylaroing}-7,8-dihydro-6H-pyrimido
{5,4--b}}_1,4_@uxazn‘;-a-‘;f})-a-chimupymim--z--ui; 3-{4-12-{1H-tndol- 3-yljethylamine]-7 8-dihydro- 6H-
pyrimido5,4-1]{ 1. 4]oxazin-2-yij-d-methyl- 1 H-pyridin-Z-one; 3-{4-{{2-{1H-indol-3-yljethyl}
amino -7 8-dibydro-6H-pyrimidol5,4- b}{ 4lovazin-2-y-6-methylpyridin-Z2-ol; and 2-{2-amine-3-
pyridy-N-[2-{ 1 H-indol-3-yllethyl-7 8-dihydro-6H-pyrimido5 4-bl 1, 4loxazin-4-amine,
o1 a pharmaceutically acceptable salt thersof
28 A compound according to any one of paragraphs 1 to 27, wherein the compound is 3-{4-{2-
{1H-indol3-yilethoxy -7, 8-dihydro-6H-pyrimido{5 4-b1 1 4loxazin-2-ylipyridin-2{1H}-
one, or a pharmaceutically acceptabie salt thereof,
24, A rompound according to any one of paragraphs 1 o 26, where the compound is selected

from a novel structure disclosed herein or a pharmaceutically acceptable salt thereaof

30. Acompound according to any one of paragraphs T o 29, wherein the compound is selected
fronu
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~ ’}'

N T
or a pharmaceutically acceptable salt thereof

31, A compound according to any one of paragraph 1 to 29, where the compound ts:

F.
P
)
or a pharmaceutically acceptable salt thereof
32 A compound according to any one of paragraphs 1 to 29, wherein the compound is:
By
i N
AN ~ 4
g | ,f;”( Ry
\»::IJ . i {
e
A3
N RN
i{\ > NT
0l Vil Vi o AL
! H l/ \j”\ NN
N0 LA i

H or M OH

or & pharmaceutically acceptable salt thereof.

33 A compound accarding to any one of paragraphs 1 to 26, whereinmis 1,
14, Acompound according to any one of paragraphs 1 1o 26, whereinnis L
a5 A compound according to paragraph 34, wherein the compound is:
-NH
I )~
o /” \\
Setprd
o
Hi
)
VA
Foo E\ < /
\:T’ < N e NH
L
N
ot a pharmaceutically acceptable salt thereof
36, A pharmaceutioal composition comprising a corapound according to any one of paragraphs
1o 35, and a pharmaceutically acceptable excipient, diluentor carvier.
¥ A compound according to any one of paragraphs 1 t0 35 or a composition according to

paragraph 36, for use in treatment, in particular the treatreent of cancer.

i1



44,

41.

42.
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tise of a compound according to any one of paragraphs 1 to 35 or a composition according
to paragraph 36, in the manufacture of & medicarpent for the treatment of cancer.

A method of treatment comprising administering a therapeutically effective amountofa
compound according to any one of paragraphs 1 to 35 or a compasition according to
paragraph 34 to a patient in need theveot, for example for the treatreent of cancer,

A compound or composition for use according to paragraph 37, or a use according to
paragraph 38, further comprising one or more checkpoint inhibitors, for example selected
frow the group comprising: Pi-1 inhibitor, FD-L1 inhibitor, PD-L2 inhibitor, CTLA-4
inhibitor, checkpoint Kinase fuhibitor 1 {CHEKL/CHE), checkpointkinase inhibitor 2
{CHEKZ/ CHKZ}, Ataxia telangiectasia and Rad3 related {ATR) inhibitor, ataxia-
telangiectasia mutated (ATM} inhibitor, Weel dual specificity protein kinase {Weel}
inhibitor, Poly ARV Ribose polymerase (PARP) inhibitor and Mytl inhibifor

A method according to paragraph 39, further comprising administering one or more
chackpoint inhibitors, for exampie selected from the group comprising: PU-1 inhibitor, P3-
L1 ivdhibitor, PU-L2 inhibitor, OTLA-4 inhibitor, checkpointkinase inhibitor 1
{CHEK1/CHK1}, chechpoint kinase inhibitor 2 {CHERZ / CHKZ), Ataxda telangiectasia and
Rad3 related {ATR]} inhibitor, ataxia-telangiectasia mutated {ATM] inhibitor, Weel dual
specificily protein kinase {Weel] inhibitor, Poly ADP Ribose polvmerase {PARVY inhibitor
and Myt inhibitor

A combination therapy comprising a compound according to any one of paragraphs 1 to 35
or a composition according to paragraph 36, and one or more checkpoint inhibitors, for
example selected from the group comprising: PU-1 inhibitor, PD-L1 inhibitor, PD-L2
inhibitor, CTLA-4 inhibitor, checkpoint kinase inhibitor 1 {CHEK1 /CHK1}, checkpoint
Kinase inhibitor 2 (CHEKZ/ CHKZ), Atavia telanglectasia and Rad3 related {ATR] inhibitor,
ataxia-telangiectasia mutated (ATM] inhibitor, Weel dual specificity protein kinase {Weel}
inhibitor, Poly ADP Ribose polymerase (PARP] inhibitor and Mytl inhibitor.

A method of preparing a compound according to any one of paragraphs 1 to 35, comprising

the following steps:
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wherein Ry, Rg, and Y are as defined in paragraph 1, and B is boron
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44. A method of preparing a compound according to any one of paragraphs 1 to 35, comprising
the following steps:
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wherein Ry, Ry and Y are as defined in paragraph 1, and B {5 boron.
45, A method of preparing a compound according to any one of paragraphs 1 to 35, comprising

the following steps:
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wherein H2, B4, R7 and Y are as defined in paragraph 1, and B is boron
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46 A method of preparing a compound according to any one of paragraphs 1 to 35, comprising

the following steps:
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wherein H1, B2, R3, R4, R5, K7 and Y are as defined fn paragraph 1, and B is boron,

47. A method of preparing a compound according to any one of paragraphs 1 to 35, comprising

the following steps:
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whaerein R1, K2, K3, R4, RS, R7and Y are as defined inparagraph 1, and B is haron,

44. A method of preparing a compound according to any one of parvagraphs 1 to 35, comprising

the following steps:
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wherein R1, R2, R3, R4, R5, Ré and Y are as defined in paragraph 1, and B is boron.

A method of preparing a compound according to any one of paragraphs 1 to 35, comprising

the ollowing steps:
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wherein By, Ry and Y are as defined in paragraph 1, and B is boron.
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A method of preparing a compound according to any one of paragraphs 1 to 35, comprk
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wherein Ry, Be, and Y are as defined in paragraph 1, and B s boron.

A method of preparing a compound according to any one of pavagraphs 1 &0 35, coraprising

the following steps:
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wherein Rz, Ry, and Y are as defined in paragraph 1, and B is haron.

52 Amethod of preparing a compound according to any one of paragraphs 1 to 35, comprising
the following steps:
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wherein B4 and Y are as defined in paragraph 1, and B s boron.
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to 35, comprising
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wherein RZ, R4, R7 and Y are as defined i paragraph 1, and B is boron,

54,
the following steps:

A meathod of preparing a compound according to any one of paragraphs 1

to 35, comprising
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wherein R1, RZ, R3, R4, RS, R7 and Y are as defined tn paragraph §, and B is boron.

55
the following steps:
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A method of preparing a compound according to any one of paragraphs 1 to 35, comprising
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H7 and Y ave as defined inparagraph 1, and B is boron,
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56. A method of preparing a compound according to any one of paragraphs 1 to 35, comprising
the following steps:
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wherein K1, RZ, R3, B4, RS, R6 and Y are as defined in paragraph 1, and B is boron.
tn one embodiment R is C{OJ0RY. In one embodiment RVis H
in ane embodiment RY is €5 alkyl, such as CHa In one embodiment B2 is not H. In one

embodiment R? is not H. It one embodiment R® isnot H In one emubodiment B2 and B2 are not H
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inone emnbodiment B and 1% are not H. In one embodiment RY and R are not H. 1none embodiment
B2, RZ and R¥ are not H In one embodiment whenmis 1 and nis 1 or 2, and Y is pyridine one or
both of R° and Ré are not H. In one embodiment when Y is pyridine one or both of R5 and Ré are not
H. Inons embodiment RY i5 2 9 membered heterccyrle, for example a 9 membered heterocyels with
a N. to one embodiment RY is indole. 1o one embodiment RS is not H. in one embodiment #5 is
hydroxy, In one enbodiment RS is oxo. In one embodiment R5 i3 QCHY., 1o one emnbodiment Ro s -
0Cy2 alkyl {such as -0CH4}. In one embodiment R° is not H. In one embodiment R® s H Inone
ernbodiment R is not H, 1n one emnbodiment R¥ is not H,

In one embodiment R¥ is not H. In one embodiment R332 i Gehydroxyvalky! {(such as -
CH,CHOH) Inone embodiment X is O, In one embodiment nis 8. in one embodiment myis 1.

in one emnbodiment compeounds of the disclosurs have an activity of 10nM or less {e.g 5nM
orless}ina UB37 assay, such as 9,8, 7, 6,5, 4, 3, 2 or 1nM, in particudar inbl

In one embodiment compounds of the disclosure have an activity of 20nM ovless {eg, 10nM
orless}inanilL-22 assay, such as 9, 8, 7,6, 5, 4. 3, Z2nM, in particular ZnM.

In ane embodiment the compounds of the disclosure have a ratio of above 6.6/1.7 in Caco-
2 /etllux assay.

Advantageously, this high potency based on the core, alows the molecule to be optimisad
for other properties to fall within the candidate drug target profile, theveby balancing alt of the
properties to ensure the molecule is “draglike”

The compounds of the present invention effectively inhibit AbR. Said compounds are useful
for the treatment or prophylaxis of condifions where exogenous and endagenous AhR Hgands induce
dysregulated immune responses, for example: uncontrolled cell growth, proliferation and/or
survival of tumour cells, imnunosuppression. This dysregulation may be obhserved in the context of
cancer, inappropriate celiular imumune responses, and inappropriate ceiular inflarnmatory
TESPONRSEs.

In one embodiment the compounds of the present disclosure are useful in the treatment of
cancer for example, Hguid and/or solid tumoeurs, and/or metastases thereol, Examples of cancers
include head and neck cancer {such as brain turnours and brain metastases), cancer of the thorax
inchiding non-small cell and small cell hing cancer, gastrointestinal cancer {including stomach,
pesophageal, colon, and colorectal), billary tract cancer, pancreatic cancer, liver cancer, endocrine
cancer, breast cancer, ovarian cancer, bladder cancer, kidney rancer, prostate cancer, bone cancer
and skin cancer.

In one embediment the cancer is an epithelial cancer. In one embodiment the cancer is a
sarcama. in cne embodiment the cancer is metastatic,

DETAILED DISCLOSURE

In one embodiment Y is independently selected from pyvidine, pyrimidine, thiazole, triazole
and pyridons,

fn one embodiment R® is indepandently oxa.

Generally, substituents employed in molecules of the present disclosure will be suitable for
use in therapeutic molecules. Reactive molecules, such as epoxides efc will usually one be employed

in intermediates.
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(1. atkyl as employed herein refers to straight or branched chain alkyl, for example mathyi,
ethyl, propyl or isepropylh. Where the alkyl is optionally substituted as defined herein will generally
provide a straight or branched chain alkylens,

Cixaltkylene as employad herein refers to strait or branched chain alkyl of 1 to X carbons in
fenigth bearing terminal substituent, such as an aleohol, for example ~CHCHOH -substituent is a
Ca straight chain alkylene. When the alitvlene s branched then a branch may terminate in an alkyl
group o the satisfy the valency of the atoms, for example ~CHCH{CH J-substituent is a C; branched
chain alkylene,

Cyz alkoxy asemployed here refersto a branched or straight chain alkyl chain with anoxygen
atom located m the chain, for example so the oxygen connects the alkoxy group fo the remainder of
the molecuie {such as -0CH«} or a carbon lHinks the alkoxy group to the rest of the molecule and the
oxyger is located internally within the alkoxy chain {such as -CH,0CH; )

Halogen as eraployed herein includes Huore, chioro, brome or fodo.

Examples of atkyi bearing up to 6 halogen groups include ~-CH,F, -CH,CL, -CHF,, -CHCL,,
-0, -C0Ly, -CHOFs, -CEOFs, -CHCROE,, -CHOCK.

C{O) represents carbonyl

Ca.5 cvaloallyl includes cyclopropyt, cyclobutyl and cyclopentyl.

A3 to 6 membered ring optionally comprising 1, 2 or 3 heteroatoms selected from nitrogen,
oxygen and subfur, refers to a saturated, partially saturated or aromatic ring containing 3 or 6 atoms,
for example as defined below.

In one embodiment the 3 to & membered ring contains no hetercatoms. inone embodiment
the 3 to & merobered ring comprises 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur,

In one embodiment the ring is saturated. Examples of saturated rings include cyclopropans,
cyciobutens, cyclopentans,  cyciohexans, azatidine, oxetane, thietane, tefrahydrofuran,
tetrahydrothiophene, oxathiolane, 1.3-dioxalane, pyrazolidine, pyrrolidine, thiolanse, midazoline,
piperidine, tetrahydropyran, dioxane, morpholine, thiane, dithiane, pipevazine and thiomorphotine.

In one embodiment there is provided a 5 or 6 membered ring as optionally comprising 1, 2
or 3 hetercatoms selected from nitrogen, oxygen and suifur, refers to a saturated, partially saturated
or arowatic ving containing 5 or 6 atows, including whevein all the atows are cavbon or where there
are 1, 2 or 3 hetercatoms independently selected from nitrogen, oxygen and sulfur, for example
including: cyclopentadiene, phenyl, thiophens, furan, pyrroline, pyrrole, pyrazoline, pyrazcla,
imidazoline, imidazole, oxarole, soxaroele, thiarole, isothiazole, oxadiarzole, thiadiazole, triazole,
tetrazole, pyriding, pyrimidine, pyrazine, friazine, thiazins, oxazine, thiopyran, 2H pyran, 4H pyran,
dicxing, ZH thiopyran, 4H thiopyran 4H-1,2-oxazine, 2H-1,Z-oxazine, 6#H-1.2-oxazine, 4H-1,3-
oxazing, 6H-1.3-oxazine, 4H-1 4-oxazine, 4H-1,4-thiarine, 2H-1.2-thiazine, 6H-1,2-thiazine.

In one embodiment there is provided 3 5 or & mewmbered ring comprising 1, 2 or 3
hetaroatoms selected from nitrogen, oxygen and sulfur, refers to a saturated, partially saturated or
aromatic ring containing & or & atoms, where there are 1, 2 or 3 heteroatoms independently selected
from unitrogen, oxygen and sulfur, for example as defined above, such as thiophene, furan, pyrroline,
pyrrole, pyrazole, imidazole, oxazole, isoxazole, thiazole, iscthiazole, triazole, pyridine, pyrimidine,
pyrazine, triazine, thiazine, oxazing, pyrrofine, 4-H pyran, thiopyran, .

tn ane embodiveent the ring is saturated.

]
¥ 41
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In one embeodiment the ring is a saturated carbocyclic ring. In one embodiment theringina
saturated heterocyoHo ring. In one embodiment the ring is partially saturated or aromatic. Inone
embodiment the ring is partially saturated or aromatic carbocyale. In one embodiment the ring is
partially saturated or aromatic heterocycis, in one embodiment the ring is 5 memberad. inone
embaditnent the ring is & membered. In ane embodiment the 5 or 6 roembered ring is unsaturated
or aromatic. Inone embodimentthe 5 or & membered ring is selected from cyclopentadiene, phenyl,
pyridine and pyrazine, such as phenyl and pyridine. In one embodiment 2" s 3 5 or 6 membered
heatervoaryl with at least one heteroators selected from N, O and 5, for example 1 or 2 nitrogens,
wherein said hetercaryl optionally bears one or two substituents selected frow hydroxy, halogen
{such as F, £}, CN, Cq.5 alkyl

5 or & membered heteroaryl as employed harein is a ring containing 5 or 6 atoms wherein
at least one atom is a heteroatom, for example selected from nitrogen, axygen or sulphur, such as
pyrrole, pyrazole, imidazole, thiophene, oxazole, isothiazole, thiazole, pyridine, pyridazine,
pyrimidine, pyrazine, triazine, thiopyran, oxazine and thiazine, such as pyrrole, pyrazole and
pyridine and pyrimidine.

Unless the context indicates otherwise 5 1o & membered heterocyale as employed herein
generally refers to a non-aromatic ring containing 5 or 6 atoms wherein at least one atony is a
hetercatom {for exaraple 1, 2, 3 or 4 heteroatoms independently selected from O, N and &), for
example pyrrolidine, imidazolidine, pyrazolidine, oxathiolane, tetrahydrofuran, morpholine,
piperidine, piperazine, tetrahydropyran, thiane, dithiane, thiomorpholine and the like.

g to 13 membered heterocycle as employed herein refers to a bicyclic or tricyclic system
containing 9 to 13 atoms, for example containing 1, 2, 3, or 4 hetercatoms independently selected
from nitrogen, oxygen and sulfur, which is saturated, partially unsaturated or aromatic.

Gt 13 membered heterparyl as amployed herein refars to a bicychic or tricyclic system
containing 9 to 13 atoms, wherein at teast one ving is aromatic and at least one ving contains a
heteroatom, for example containing 1, 2, 3, ov 4 hetergatoms independently selected from nitrogen,
oxygen and sultur such as indeline, indole, isoindole, indolizine, indazole, henzimidazole, azaindole,
pyrazolopyrimidine, purine, henzofuran, isobenzafuran, benzothiophene, bhenzoiscoxazole,
henzoisothiazole,  benzoxazole,  benzothiadiazele, adenine, guanine, tetrahydroguinoline,
dihvdroisegquinoling, guinaline, isoquinoline, guinolizine, gummoxaline, phthalazine, cinnoline,
napthrivyridine, pyridopyrimidine, pyridopyrazine, pyridopyrazine, pteridine, chromene,
isochromene, chromenone, benzoxazine, guinolinone, isoguinclinone, dibenzofuran, carbazols,
acriciine, phencthiazine, 2,3,4,9-tetrahydro-1H-carbazole,

In one embodiment Rt i5 2 9 or 10 memberad heteraryl

4 ta 10 mmembered heteroaryl as ermnployed hevein refers to a bioyclic ring systern containing
9 or 10 atoms, wherein at least one ring is aromatic and at least one ring contains a heterosatom, for
example containing 1, 2, 3, or 4 hetercoatoms independently selected from nitrogen, oxygen and
sulfur, such as indoline, indnle, isoindnle, indolizine, indazole, benzimidazole, azaindols,
pyrazolopyrimidine, purine, benzofuran, isobenzofuran, benzothiophene, benzoisooxazole,
benzoisothiazole, benzoxazole, benzothiadiazole, adenine, guanine, tetrahydroguinoiine,

dihydroisoquinoline, guincling, isogquinciine, gquinolizine, quinoxaline, phthalazine, cinnoline,
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napthrhyridine, pyridopyrimidine, pyridopyrazine, pyridopyrazine, pleridine, chromene,
isochromene, chromenone, benzoxazine, quinolinone, and isoguinclinone.
in one embodiment the % or 10 memberad heteroaryl is selacted from indolvilyl and benzimidazolyl,
such as indpl-3-vi or benzimidazole-2-vL
Ph as employved herein refers to phenyl.
In one embodiment R is oxetanyl In one embodiment 0”15 8. Inone embodiment 0" is 1.
The compounds of the present disclosure can be prepared by methods described herein.
In one embodiment there is provided a process of preparing a compound of formula {i} by

reaction a compound of formula [l

%3
E~

i
~ 3
i
&

¥t ]i’i‘;

X
(311} and ¥'-R

wherein R, RZ, RZ, RY, RY X, w and n are detined for compounds of formula {(f} and

Y’ is an activated
dertvative of Y also defined in formula {1} and RX is the activating group. In one embodiment the
raaction 15 a condensation reaction.

GEMERIC ROUTES 1 to 8 can be emploved to wmake certain compounds of the present disclosure:

ol
d
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Inn one embodiment, any one of generic routes 1 to 8 is emploved.
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In one embodiment, any one of generic routes 1 to 4 is employved. In one embediment, any
one of generic rontes 5 to B is emploved. In one embaodiment, anv one of genericroutes L, 2or5 o ¥
is emploved. In one embodiment, generic routfe 1 is emplovad. In one embodiment, generic route 2
is emploved. In one embodiment, generic route 3 is employed. In one embodiment, generic routfe 4
is emploved. In one embodiment, generic route 5 is employved. in one embodiment, generic rouie 6
is employed I one embodiment, generic route 7 s emploved. In one embodiment, generic route 8
is employed

Frotecting groups may be requirved to protect chemically sensitive groups during one or
move of the reactions described above, to ensure that the process is efficient. Thus, if desired or
necessary, intermediate compounds may be protected by the use of conventional profecting groups.
Protecting groups and means for their removal are described in “Protective Groups in Organic
Synthesis”, by Theodora W, Greene and Peter G.M. Wuts, published by john Wiley & Sons Inc; 4% Rey
bd, 2006, ISEN-14: 3471697540,

Examples of salts of compound of the present disclosure include all pharmaceutically
acceptable salts, such as, without limitation, acld addition salts of strong mineral acids such as HT
avid HEr salts and addition salts of strong ovganic acids, such as a methansulfonic acid salt

The present disclosure extends to solvates of the compounds disclosed herein, Examples of
solvates include hydrates.

Novel intermediates are an aspect of the invention.

A further aspect of the present disclosure is methods of making the compounds disclosed
herain,

Also provided herein a pharmaceutically coroposition comprising a compound according to
the present disclosure and an excipient, dilent or carvier. A thorough discussion of
pharmaceutically acceptable carriers is availaie in Remington's Pharmaceutical Scisnces {Mack
Publishing Corapany, N.J. 19911

The pharmaceutical compositions of this disclosure may be administered by any number of
routes inciuding, but not Hmited to, oral, intravencus, intramuscular, intra-artertal, intramedullary,
intrathecal, Intraventricular, transdermal, transcutaneous ({for example, see WOBE/20734),
subcutaneous, intraperitonesl, intranasal, enteral, topical, sublingual, intravaginal or rectal routes.
Hyposprays may also be used to administer the pharmaceutical compositions of the invention,

fn one emboediment the therapsutic compositions may be prepared 35 injectables, etther as
Hauid sohutions or suspensions. Solid forms sultable for sohition in, or suspension in, Hguid vehicles
prior to injection may also be prepared. Sultable Hguids {or reconstitufion of such solid forms
{inchuding lyophilisad solids) may be selected from agusous solutions, for exampie saling, dexirose
or water for injection and the Hke. In one embodirsent the reconstituted lguid formulation is
isoionic,

In one embodiment the pharmaceutical composition according to the present disclosure is
provided as a tablet or a capsule for oral administration
TREATMENT

The present disclosure also extends to methods of treating a patient comprising

administering a therapeutically sffective amount of a compound of the present disclosure {or a
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Also provide is a compound according to the present disclosure {or a pharmacentical
composition comprising the same) for use n treatment, for example for use in the reabtment of
Cancer.

fn a further aspect there is provided a compound of the present disciosure {or a
pharmaceutical composition comprising the zame} for use in the manufacture of 3 medicament for
the treatment of cancer,

In one embodiment the cancer is an epithelial cancer, for example selected from example is
selected from liver cancer {such as hepatocelhular carcinorsal, bilfary tract cancer, breast cancer
{such as none ER+ breast cancer}, prostate cancer, colovectal cancer, ovariaw cancer, cevvical cancer,
fung cancer, gastric cancer, pancreatic, bone cancer, adder cancer, head and neck cancer, thyroid
cancer, skin cancer, renal rancer, and nesophagus cancer, for exaraple gastric cancer.

in one embodiveent the cancer is selected from selected from the group comprising
hepatocelhilar carcinoms, cholangiocarcinoma, braast cancer, prostate cancer, colorecetal cancer,
ovarian cancer, hing cancer, gastric cancer, pancreatic and oesaphagus cancer.

In one embodirsent the billary duct cancer is in a location selected from intrahepatic bie
ducts, left hepatic duct, right hepatic duct, cornmon hepatic duct, oystic duct, common bile duct,
Ampulla of Vater and combinations thereof

inone embodiveent the hillary duct cancer is inan intrahepaticbile duct, Inone ernbodiment
the billary duct cancer is in a left hepatic duct. In one ewmbodiment the billary duct cancer is fn a
right hepatic duct. In one embodiment the bilfary duct cancer i5 in a commaon hepatic duct. in one
embodiment the biliary ductcancer is in a cystic duct. In one embodiment the hiliary ductcancer is
in a comman bie doct, In one embodirsent the biliary duct cancer is inan Ampulla of Vater, Inone
embodiment the epithelial cancer is a carcinoma.

fn cne embodimnent the treatment according to the disclosurs is adjuvant therapy, for
exaraple after surgery.

in one embodiment the therapy according to the disclosure is necadpuvant treatment, for
example to shrink a tumeour before surgery.

tn one embodiment the iimour is a solid tunour. 1n one embodiment the cancerisaprimary
cancer, secondary cavcer, metastasis or combination thereot In one embodiment the reabtment
according to the present disclosure is suitable for the treatment of secondary tumours. i one
aembadiment the cancser {s metastatic cancer. In ons embodiment the treatment according to the
present disclosure iz suitable for the treatrgent of primary cancer and roelastases.  In one
embodiment the treatment according to the present disclosure {5 suifable for the treatment of
secondary cancer and metastases. in one embodiment the treatment according to the present
disclosure is suitable for the treatroent of priveary cancer, secondary cancer and metastases.

In one embodiment the treatment according to the present disclosure is suiiable for the
treatment of cancerous cells in a lymph node.

in one embodiment the Hver cancer is primnary Hver cancer. In one embodiment the liver
cancer is secondary Hver cancer. In one embodiment the liver canceris stage 1, 2, 34, 3B, 3¢ 44 or
4B.

In one embodiment the gastric cancer s stage O, [ i, Ul or IV,
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The preciss therapeuntically effective amount for a human subject will depend upon the
severity of the disease state, the general health of the subject, the age, weight and gender of the
sulject, dief, time and frequency of administration, drug combination{s), reaction sensitivities and
tolerance/respanse to therapy. This amount can be determined by routine experimentation and is
within the judgersentofthe clinician. Generally, a therapeutically effective amount wili be frove 0,01
mg/lkg to 1000 me kg, for example 8.1 mg/kgto 500 mg/fkg Pharmaceutical compositions may be
conveniently presented in unit dose forms containing a predetermined amount of an active agent of
the fnvention per dose,

Combination Therapy

In one embodiment the compound of the present disclosure is employed in combination
therapy, for example wherein the further therapy is an anticancer therapy,

in one embodiment the anticancer therapy is a chemotherapy.

Chemotherapeutic  agent and chemotherapy or coytotoxic agent are emploved
interchangeally herein unless the context indicates otherwise.

Chemotherapy as employed herein is intended to vefer to specific antineaplastic chemical
agenits ov drugs that are "selectively” destructive to wmalignant cells and tssues, for example
alkylating agents, antimetabolites including thymidylate synthase inhibitors, anthracyclines, anti-
microtubule agents including plant atkaloids, topoisomerase inhibitors, parp inhibitors and other
antibimour agents, Selectively in this context is used loosely because of course many of these agents
have sericus side sffects.

The preferrad dose may be chasen by the practitioner, based on the nature of the cancer
being treated.

Examples of alkylating agents, which may be employed in the method of the presant
disclosure include an alloylating agent selected from nitrogen mustards, nifrosoureas, tetrazines,
aziridines, platins and derivatives, andd non-classical alkylating agents.

Platinum containing chemotherapeutic agent {aiso veferved to as platins) includes, for
exampe cisplatin, carboplatin, oxaliplatin, satraplatin, picoplatin, nedaplatin, triplatin and lipoplatin
{a Hposomal version of cisplating, in particular cisplatin, carhoplatin and oxalipiatin

The dose for cisplatin vanges from about 20 fo aboot 270 mg/m? depending on the exact
cancer. Often the dose is in the range about 74 to about 100mg/m?.

MNitrogen mustards include mechiorethamine, cyclophosphamide, melphalan, chlorambucii,
ifosfamide and busulfan,

Nitrosoureas fnchide N-Nitroso-N-methyhirea {MMNIDY, carmustine {BONU}, lomustine
{CCNU} and semustine {MeCCONU), fotemustine and streptozotocin, Tetrazines include dacarbazine,
mitozolomide and temozolomide.

Aziridines fnchude thistepa, mytomycin and diaziguone {AZQL

Examples of antimetabolites, which may be employved in the method of the present
disclosure, include anti-folates {{or example methotrexate and pemetrexed), purine analogues {for
examnple thiopurines, such as azathiopurine, mevcaptopurine, thiopuring, fludarvabine {including the
phosphate form), pentostatin and  cladribine},  pyrimidine  analogues  {for example

flaorepyrimidines, such as S-fluorouraci and prodrugs therecof such as capecitabine [Xeloda@}]),
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floxuriding, gemrcitabine, cytarabine, decitabine, raltitrexed{tomudex) hydrochioride, cladribine and
H-azanracil.

Examples of anthracyclines, wiich may be emploved in the method of the present disclosure,
include daunorubicin {Daunomycin), daunorubicin {liposomal), doxorubicin {Adriamycin),
doxorubicin {Hiposomal), epirubicin, darubicin, valrubicin {ourrently used only o treat bladder
cancer} and mitoxantrone an anthracycline analog, in particular doxorubicin

Examples of anti-microtubule agents, which may be emploved in the method of the present
disclosure, include include vinea alkaloids and taxanes.

Vinca alkaloids include completely natural chewicals, for example vincvistine and
vinblastine and alse semt-synthetic vinca alksloids, for example vinorelbine, vindesine, and
vinflunine

Taxanes include paclitaxel, docetaxel, abraxane, carbazitaxel and derivatives of thereof
Derivatives of taxanes as emploved herein includes reformulations of taxanes like taxol, for example
in a miceliar formulation, derivatives also include chemical derivatives wherein synthetic chemistry
is eynploved to modify a starting moaterial which is a tavane.

Topoisomerase inhibitors, which may be employved in a method of the present disclosure
inchide type [ topoisomerase inhibitors, type i topoisomerass ithibitors and type I topoisomerase
poisons. Type 1 inhibitors include topotecan, irinotecan, indotecan and indimitecan. Type U

inhibitors include genistein and ICRF 193 which has the following structure:

O
L[ The
O\\\/z ~. N’ /1\\\/, N — //L\\\\O
HIN N A
0

Type I poisons include amsacrine, etoposide, stoposide phosphate, teniposide and
doxorubiciy and fucroguinolones.

in one embadiment a combination of chemotherapeutic agents emplayed is, for axampie a
platin and 5-FU or a prodrug thereof, for example cisplatin or oxaplatin and capecitabine or
gemcitabine, such as FOLFOX

In one embeodiment the chemotherapy comprises a combination of chemaotherapy agents, in
particudar oytotovio chemotherapeutic agents.

In one embodiment the chemotherapy combination comprises a platin, such as cisplatin and
fluornuracil or vapecitabina,

in one embodiment the chemotherapy combination in capecitabine and oxaliplatin {Xelox).

In one embodiment the chemothevapy is a combination of folinic acid and 5-FU, optionsily
in combination with oxalipiatin

In one embodiment the chemotherapy is a combination of folinic acid, 5-FU and irinotecan
(FOLFIRD, optionally in combination with oxaliplatin (FOLFIRINOX) The regimen consists of
irinotecan {180 mg/m” IV over 90 minutes} concurrently with folinic acid {400 mpg/m® {or 2 x
250 mg/m?] IV over 120 minutes); followed by fluorcuracil {400-500 mg/m? IV bolus) then
fluprouracil {2400-3000 mg/m® intravencus infusion over 46 hoursy This cvde is typically

repeated every two weeks. The dosages shown above may vary from cycle to cycle.
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In one embodiment the chemotherapy combination employs a microtubuie inhibitor, for
example vineristine sulphate, epothilone A N-{Z2-[{4-Hydroxyphenylaraino]-3-pyridinyt]-4-
methoxybenzenesulfonamide {ABT-751), a taxol derived chemotherapeutic agent, for example
pactitaxel, abraxane, or dovetaxel or a combination thereof

in one embodiment the chemotherapy combingtion comprises an antimetabolite such as
capecitabine {xeloda}, udarabine phosphate, fudarabine {fludara), decitabine, raltitrexed
{temudex), gemcitabine hydrochioride and cladribine.

In one ersbodiment the anticancer therapy combination employs an mTor inhibitar
Examnples of mTor inhibitors inclade: everclimus {RADOOTY, WYE-354, KU-0063764, papamycin
{Sirolimus}, Temsirolimus, Deforohimus{ME-8669), AZDE055 and BEZZ35{NVP-BEZZ35)

In one embodiment the anticancer therapy combination employs a MEK inhibitor. Examples
of MEK inhibitors include: AS703024, C11040 {(PRI184352), AZD6Z44 [Selurnetinib), PD318088,
PPRO325901, AZDB330, PDAG05Y, U0126-ErOH, BIX §2189 or BIX 02188

In one embodiment the chematherapy combinatinn employs an AKT inhibitor. Examples of
AKT inhibitors inchade: ME-Z2206 and AT7867,

In one embodiment the anticancer therapy emplovs an aurora kinase inhibitor, Examplesof
aurora kinase inhibitors include: Aurora A Inhibitor §, VX-680, AZD1152-HQPA {Barasertib), SNS-
314 Mesyiate, FPHA-GB0632, UM-447439, CCT129202 and Hesperadin,

In one embodiment the chemotherapy combination employs a p38 inhibitor, for example as
disclosed in WOZ2010/0380686, such  as  N-[4-{{4-[3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-
yhureido{naphthalen-1-vioxyhmethyl ipyridin-Z2-vi}-Z-methoxyacstamide,

In one emnbodiment the combination employs a Bod-2 inhdbitor, Exampies of Bol-2 inhibitors
mchide: obatociax mesylate, ABT-737, ABT-263 (navitociax} and TW-37.

fn one embodiment the chemotherapy combination comprises ganciclovir, which may assist
in controlling tmroune responses and/or turnour vasculation

In one emboediment the anticancer therapy includes a PARP inhibitor.

In one embodiment the anticancer therapy includes an inhibitor of cancer matabolism with
specific inhibition of the activity of the DHODH engyme.

tn one ewbodiment the compound of the present disclosure is emploved in combination {for
egxample in a combination therapy)] with a checkpoint inhibitor. Thus, the present disclosure
provides a combination therapy comprising a compound or pharmaceutical composition of the
present disclosure, and a checkpointinhibitor or a covebination of checkpoint inhibitors,

In one embodiment the checkpoint inhibitor is selected from the group comprising; PD-1
inhibitor, PD-L1/LZ imhibitor, {TLA-4 inhibitor, checkpoint kinase inhibitor 1 {CHEX1/CHKL),
checkpoint kinase inhibitor 2 {CHEKZ/ CHKZ}, Ataxia telangiectasia and Rad3 velated {ATR)
inhibitor, atada-telangiectasia mutated {ATM]} inhibitor, Weel dual specificity protein kinase
{Weel} inhibitor, Poly ADP Ribose polymerase (PARP) inhibitor and Myt inhibitor,

in one embodirnent the checkpoint inhibifor is selected from the group comprising a PD-1
inhibitor, a PD-L1 /L2 inhibitor, 3 CTLA-4 inhibitor; and a combination thereof In one embodiment
a combination of a PD-1 inhibitor and a PB-L1 inhibitor is emploved. In one embodiment a

combination of a PB-1 and a CTA-4 inhibitor is employed. In one embodiment, a combination of a

40



18

15

25

30

40

WO 2023/033740 PCT/SG2022/050633

PD-L1 and CTA-4 inhibitor is employed. in one ambodiment, a combination ofa PB-1, PD-Lland a
TA-4 inhibitor is emploved.

In one embodiment, the checkpointinhibitor is a PE-1 inhibitor. In one embodiment, the PD-
1 inhibitor is selected from the group comprising: nivolumab {aiso known as OPDIVOE, 5C4, BMS-
936558, MDX-1106, and ONO-4538), pembrolizureab {(Merck; also known as KEYTRUDA®,
Fambrolinumal, and ME-3475), PDROOT {(Novartls; also known as sparializumabl, MEDL- 46808
{AstraZensca; also known as AMP-514), cemiplimab {Regeneron; also known as REGN-28183, 5001
or "toripalimab” {(TAIZHOU JUNSHI PHARMA), BGE-A317 ("Tislelizumab;” Beigene), INCSHRIZ10
{Hangsu Hengrut Medicineg; also known as “camrelizomab,”, SHR- 12103, TSR-042 or “dostartimab”
{Tesaro Biopharmaceutical, also known as ANB{#11), GLS 010 (Wuxi/Harbin Gloria
Pharmaceuticals; also known as WBPF3055), STLI-11104 {Sorrento Therapeuntics), AGENZ034 or
“balstiiimab” {Agenus), MGAGLZ or "retifantiroab” {(Macrogenics), IBI308 or “sinitilimaab” (Innovent),
BCR-100 or “bevacinumab”™ {Hiocad), and [TX-4014 {Jounce Therapeutics],

in one embodiment, the checkpoint inhibitor is pembrolizumab. In one embodiment the
checkpoint inhibitor is nivolumab. In one embaodiment the checkpoint inhibilor is cemiplimab. In
one embodiynent the checkpoint fnhibitor is dostarlimab.

In one embodiment the checkpoint inhibitor is 3 PD-L1 inhibitor. In one embodiment the PD-
L1 inhibitor is seiected from the group comprising: atezelizumab {Tecentrig), avelumab {Bavencio],
durvalumab {Tmfinzl}, KNG35, CK-301 {Checkpoint Thevapeutics), AUNP12 {Auvigene}, CA-170
{Aurigen/Curis} and BMS-986189 {(EMS)

in one embodiment, the checkpoint inhibitor is atezolizumab. In one embodiment, the
checkpoint inhibitor is avelumab. To one embodirsent, the checkpoint inhibitor is durvalumab.

in one embodiment, the checkpoint inhibitor is a CTLA-4 inhibitor, In one embodiment the
CTLA-4 inhibitor is selectad from the group comprising iptHimumalb {Yervoy), tremelimumab

fri one embaodiment the checkpaind inhdbitor is an antibody or hinding fragment specifictoa
checkpoint protely, in particular one disclosed hevein, such as PD-1, PD-L1 or {TLA-4

In one embodiment the checkpoint kinase inhibitor is wndependently selected from:
3-{{Aminocarbonvllaminn]-5-{3-Huaropheryl }-N-{35})-3-piperidinyi- 2-thiophenecarboxamide
hydrochloride; (3R451-4-[12-(5-Fluoro-2-hydroxyphenyi }-6,7-dimethoxy-4-quinazolinytiamine}-
o, o-dimethyl-3-pyrrolidinemethanct dibydrochioride; 4,4'-diacetyldiphenylurea
bis{guanylhydrazone] ditosylate; 9-Hydroxy-4-phenvi-pyrrolo{3,4-cicarbazole-1,3{2H,6H}-dione;
(Ri-c-Amine-N-{5,0-dihydro-2-{L-methyb-IH-pyrazol-4-yli-6-oxo- 1 H-pyrrolo{4,3,2-
efl{d,3ihenzodiazepin-§-yli-cyclohexansacetamide; 9,10,11,12-Tetvahvdro- 9,12-epoxy-1H-
diindoln{1,2,3-fg:3",2", 1 -Kipyrrole{3.4-1i{1,6}benzodiazocine-1,3{ Z2H}-diane; 4'-{5-[[3-
{{Cyclopropylaminomethyliphenyilaminol-1H-pyrazol-3-y1}-11, 1 -hipheryi}-2.4-diol; and
{R}-5-{{4-{{Morpholin-2-yhmethylamino - 5-{rithioromethyl ipyridin-2-vhaminoipyrazine- 2-
carbonitrile {CCT2457371

in one embodiment one or more therapias emploved in the methad herein are metronomic,
that ix a continuous or frequent treatment with low doses of anticancer drugs, often given
concomitant with other methods of therapy.

In one embodiment, there {5 provided the use of multiple cycies of treatment {such as

chematherapylforexample 2,3, 45,6, 7 or &
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Comprising” in the context of the present specification is intended to mean “including”.
Where technically appropriate, ernbodiments of the invention may be combined.

Embodiments are described herein as comprising certain featurss/elements. The disclosure
also extends to separate enshodiments consisting or consisting essentially of said features/elements.

Technical references such as patents and applications are incorporated herein by reference.

Any embodiments specifically and explicitly recited herein may fovm the basis of a
disclaimer either alons or in combination with one or more further embodiments.

The invention will now be described with reference to the following examples, which are

merely Hustrative and should not be construed as Hmiting the scope of the present invention

EXAMPLES

The present compounds can be made by reethods analogous to those desaribed in WOZ020/033093
and PCT/SG2021 /050095 both incorporated herein by reference.

General method 1

A& flask was charged with  24.46-trichloropyrimidin-5-ol {18 eq), tert-butyl N-{2-
hydroxyethyljcarbamate {110 eq), triphenyiphosphine {1.20 eq} and diisopropy! azodicarboxylate
{120 eq) in 1,4-dioxane {6 mL}, and the resulting mixture was stirred at room temperature for 1 b
The reaction was concentrated o dryness i vacuo to afford a residue, which was puritied hy
automated flash cohimn chromatography over silica {40 geartridge), eluting with 15% EiQAc iniso-
hexane, to give the desired product as a solid

General method 2a

A suitable round bottom flask or reacti-vial was charged with aryl halide {1 equiv, amine {1.1
equiv.}, methanol or ethanol {10 mL/mmel] and tristhylamine {2 equiv.}, and stivred at ambient
temperature for 3-16h {reactinn monitored by UPLC analysis)  The reaction mixture was
evaparated to dryness and the resultant residue partitioned beltween ethyl acetate and water. The
organic phase was separated and sequentially washed with saturated bicarbonate solution, water,
brins, then dried over sodium sulfats, filtered and evaporated  Puorification, if reguired was
performed by chromatography or trituration.

General method 2b

A solution of Sodium hydride, 60% in mineral ot {1.00 eq,} and indol-3-ethanol {1.10 eg,} in THF
were stirred for 30min and addded at -78C to a solution of appropriate chiorepyrimidine {1.00 eg,}
in THF. The mixture was stivred overnight leaving the cooling bath dry out over time {slow warm
up}. The reaction was diluted in BCM and then the mixture was washed with 2.5M citvic acid solution
and water. The organic phase was concentrated to dryness to give the product Purification, if
reguired was performed by chromatography or trituration.

General method 3

A sclution of Boc-protectad amine {1.0 eq} in dichloromethane {10 mL/mmol} was treated witha 4
N solution of hydrogen ehloride in 1,4-dioxane (25.0 eql, and the resulting mixbure was stirred at
ambient temperatore for 1 h The reaction was concentrated and the resulting residue was triturated
with diethyi ether {50 mL/mmol]}, fiitered and dried under vacuum to afford the desived product
General Method 4
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A solution of appropriate intermediate {1.0 eq} in iso-propan-2-ol was treated with tristhylamine
{14 eq), and the resulting mixture was stivred at 110-160 °C for 2-6 h in the microwave {CEM, 200
watt}. The reaction was concentrated to dryness to give a sobid residue, which was suspended in
water with stirring. The mixture was filtered and the solid was dried under vacuum o give the
desired product as a solid. Purification, it required was performed by chromatography or trituration.
General method 5a

A suitable round bottom fask or reacti-vial was charged with aryl halide {Tequiv.}, aryl boronic acid

{1.5-2.0 eguiv.}, potassiuro carbonate {1.5-2.0 equiv), Dioxane/water {[5:1] about 60 val). Head
space was fHushed with nitrogen gas, then {1,177 -Bis{diphenyiphosphing)

ferroceneidichioropaliadium{ i) dichlortde {6.2-0.3 equiv.} was added. The reaction mixture was
heated under nitrogen at 100°C for 2-24 h until complete as determined by UPLC analysis. The
reaction mixture was evaporated to dryness. Purification, it required was performed hy
chromatography or trituration.
General method 5h
A suitable round bottom flask or reacti-vial was charged with aryl halide {Tequiv.}, avyi boronic acid
{1.5-2.0 equiv}, potassium phosphate tribasic {0.5M aqueous solution, 1.5-2.0 equiv.}, Dioxane.
Head space was flushed with nitrogen gas, then Chloro{2-dicyclohexyiphosphing-27,4°6"
trilsopropyl- 1,1 -biphenvi}{2-{27-amino- L, -hiphenyhpalladivm{1}, {0.2-0.3 eq} was added, The
reaction mixture was heated under nitvogen at 100 °C for 2-24 b untll complete as determined hy
UPLC analysis. Puritication, if required was performed by chromatography or trituration.
General method 5¢
Chloro-aryl {1.00 eq)in Toluene {4 mb} was added {Tri-n-butyistannvilaryl {110 eq) fllowed
by Tetrakis{triphenyiphosphinejpaliadium{0) {0.2 eg). The solution was heated at118 °C
for 1h. Upon completion, the mixture was cooled to rt, the reaction was roncentrated 1o
dryness. Purification, if required was performed by chromatography or tribration
intermediates for Example 1
13 2.4, 6-Trichloropyrimidin-5-ol
ji\ A stivred solution of 2,4.6-trichloro-5-methoxy-pyrimidine {105 g 497 mmol,
N \\EOH 1.0 eg) in dichiovomethane {35 mb} was cooled 10 0 °C and treated witha T M
CE”/&’N& 1 solution of boron ribromide in dichloromethane {17 mi, 17.2 mmaol, 3.5 egl,
and the resulting mixiure was stirred at ambient temperature for 16 h
The reaction mixture was cooled to 0 °C and dilutad by the sequential addition ol methanol {10 md)
and water {30 mL}, and the resulting mixture was extracted with dichloromethane {2 x 30 mb}), The
combined organic extracts were dried {Nay§04), filtered and concentrated in vacuo to afford 24,6
trichloropyrimidin-5-ol as an off-white solid {1.01 g 481 mmel, 98% yieid}.
This material was used divectly in the next step without further purification. UPLE-MS analysis {2
nin, acidic) rE= 8.79 min, m/z = 190.9/193.9/200.9 {M-H]-, 3% purity.
BENMR {101 MHz, DMS0} ¢ 149.73, 145.68, 145,64
1.2 tert-butyl N-[2-{2 4, &-trichlovopyrimidin-S-yhoxyethylicarbamate
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¢l J< Preparad according to general method 1, using 2.4,6-
\,\‘//\ «/iL /

Ao
X

NT TCl

~  richloropyrimidin-heof {035 g 1.63 mmol, 1.0 eq) and tert-
butyl N-{2-hydroxy e’chyi)cax bamate {0.28 mi, 1.8 mmoel, 1.10
&gl

The crude was purified by cohiron chromeatography {40 g cartridge s eluting with 15% BEtDAc in soe-

Cl

hexane to afford tert-butyt N-[Z2-{2.4 6-trichloropyrimidin-S-yloxyethytcarbamate {042 g1.21

mmol, 74.21% yield} as a white s-:shd. UPLC-MS analysis {2 min basicy rt = 1.18 min, no ionisation),

100% parity. *H NMR (400 MHz, DMSO-D6) S 703 {6, [ = 5.6 Hz, 1HL 413 (£ | = 5.7 Hz, ZH}, 3.37 -
500 333 0m, 2H} 139 {s, 9HY

1.3 tert-butyl N-{Z2-]2 4-dichloro-6-{2-{ 1 H-indol-3-vljethviaminoipyrimidin-5-
vioxyvethyljcarbamate
ﬁ"N‘H Prepared according to general method 23, using tert-buty] N-
\ [2-{2 4 6-trichloropyrimidin-5-yHoxyethylicarbamate {§36 g

1.05 mmol, 1.0 eq) and tryptamine {§.18 g 1.10 mamol, 1.05
k e ). The reaction was concentrated to dryness and the residue

O\//\ . . -y ~
1\ was dispersed in water {25 mL}
-

The resultant suspension was filtered to afford tert-butyl N-{Z-[24-dichlore-6-{Z-{1H-indal-3-
vhethylaminolpyrinddin-S-ylloxyethylicarbamate (500 mg .05 mumol, 99.99% vield) as an off
10 white solid  The product was used in the next step without hrther purtfication.
UPLC-MS analysis {2 min basic): rt= 1.25 mins (M+H+ = 466.2/468.3/47(.3}, 98% purity
TH NMR (400 MHz, DMSO-06) 8 1083 (5, 1HL B03 {d, i =62 Hz, 1H}, 704 (d, ] = 7.9 He, 1H}, 7.35
fdt 1=81 LOoH: IHL719{d, J =23 He, 1HL 733 - 700 (m, 2ZHYL 703 - 693 [m, 1HL 392 (L=
S4Hz 2HYL 3.62(q, [ =69 He, 2H), 3.30 - 3.22 {m, 2H)}, 299 {t. ] = 7.6 Hz, Z2H}, 1.39 {s, 9H}
5 14 5-{Z-aminoethoxy}-2,6-dichlore-N-{2-{ 1 H-indol-3-yethylpyrimidin-4-

amine;hydrochioride

i N\H Prepared according to general method 3, tert-batyl N-{2-{7,4-
i
/J‘\{ﬁ“' } dichloro-6-{2-{1 H-indol-3-yl}ethylamino] pyrimidin-5-
J e vijoxyethytearbamate {1.00 eq, $.50 g, 1.05 mumol] to afford

5-{ 2-aminoethoxy}-2.6-dichlore-N-{2-{1H-indol-3-
vhethylpyrimidin-4-amine;hydrochloride {0.47 g1.085 mmaol,
“Cl 99.97% yield} as an off-white solid

The prodoct was used in the next step without further purification,

UPLC-MS analysis {2 min basic): rt= 1.09 mins (M+H+ = 366.2/2368.2/370.2}, 92% purity.

TH NMR {400 MHz, DMSQ~D6} §10.86{d, | =24Hz 1H), B38{1. ] =60Hz, 1H). 8.30 (s, 3H), 7.67
200 (=7 8He IHL7A5{(d {=81He IHL720{d 1 =23 He IHL 714 - 704 i, 1HL 704 - 694

(o AHL 414 (0 =50 He, 2HY, 370 - 358 0m, 2HY, 3223 (h, 1 = 5.5 He, 2H), 3.06 - 291 {1, 2H)

1.5 Z-chioro-N-[2-(1H-indol-3-yljethyl}- 7, 8-dihydro-6H-pyrimidol5,4-bi 1,4 ]oxazin-4-

amine
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;}"’ N{i.‘ Preparad according to general method 4, using 5-{Z-aminoethoxy}-2,6-
J/\{?”) dichlore-N-[2-(1H-indol-3-yethylpyrimidin-4-amine hydrochloride
aN Y {1.00 eq, 0.25 g, 0.571 mmol) to atford 2-chlore-N-{Z-{ 1 H-indal-3-
o yvhiethvi]-7,8-dihydro-6H-pyrimide{5.4-bif 1,4 joxazin-4-amine {.18
j’i\ = j € 0,488 mol, 85.52% yield) a5 an off-white solid. The product was
Ci “ ﬁ’ used in the next step without further purification.

UPLC-MS analysis {2 min basich vt = 1.03 mins {MeH+ = 3302733227, 91% purly
1H NMR {400 MHz, DMSO-D&YS 1079 (s, IH}L, 767 (&, [ =79 He, IHY, 733 {d, | = 79 He, 1H), 7.22 -
691 {m, 4H), 6.61 {5 1H} 4.07 (s, ZH}, 3.60 - 3,48 {m, ZH}, 3.39 {5, 2H), 250 {t | = 7.9 Hz, 2H}
Example 1 zu[5~ﬂuum~3-p‘yndyi}»i\i—{2~{1H~md@iw?ﬁ»yl}elhyi}u’?,g-dahy dro-6H-
pyrimide]54-bi{1 4loxazin-d-amine
/E" N Prepared according to general method 5h, using 2-chloro-N-{2-
d F\%m‘zﬁ\ {1H-indol-3-yiiethyl]-7,8-dihydro-6H-pyrimidon{s, 4-

e

HN - ‘o]{1,-@]f_?x<i,mn~4~,:1;nine (I.Q e, 150 mg 0.414 romol}and 5-
,,,L\\ Ny Fluoropyridine-3-boronic acid {2 0 eg, 117 mg, 0,828 mmol},
£ E ] The crude was purified by column chromatography {40 g
E tr N ﬁ column) eluting with a gradient of 90 10 100% {v/v}

EtQAc in iso-hexane to alford 2-{5-fluorve-3-pyridyl - N-[2- (1 H-indob-3-vljethyl]- 7, 8-dihydro-6H-
pyrimido{5 A4-bi{1,4loxazin-4-amine {50 mg 0128 mmol, 30.945% vield} as an off-white sohid,
UPLC-MS analysis {4 min basich rt = 1.79 mins {M+H+ = 3913}, 1080% purity.

TH NMR {400 MHz, DMSCO-DO} 4 10.81 {5, lﬁ'} 923{(t=18Hz 1H}L 859 {d 1 =29Hz 1HL 828~
A5 {m, IR, 763 {dd, T=75, L1 He 1HL734{ds [ = 7.9, 09 He, 1H}, 7.20 (d [=22Hz 1H), 7.14
- 7.03 {m, 1H}, 7.03 ~ 6,95 {m, 1H}, 6.92 (d =2.6Hz, 1HY, 6,45 {1 ] = 5.9 Hz, 1H], 425 - 4.08 [m,
2H}, 3.80 - 3.62 {m, 2H}, 345 1‘1;3’ =38 Hz, 2H}, 2.07 - 291 {m, 2H).

OF NMR {376 MHz, DMS0O-D6} 5 -12814

Example 2 Z-{4-fluorophenyi}-N-{Z2-{1 H-indol-3-yiethyl}- 7. 8-dibyvdro-6H-pyrimido{5 4~
bilt 4joxazin-4-amine

Prepared according to general method 5b, using 2-chloro-N-{2-
I’L‘\\)\\X {1H-indol-3-yhethyl]-7 8-dihydro-6H-pyrimidois, 4-

biil 4joxazin-4-amine {65 mg .18 mmol, 1.0 eq} and 4-

) e fluarobenzenelboronic acid {50 mg, 0.359 mmol, 2.0 eg). The
I j crude was purified columu chromatography {20 g column}
/ Ry i eluting with a gradientof 38 1 86% {v/v} Et0Ac in iso-hexane to
e /\\, afford

2-{4-fluorophenyi}-N-[Z2-{ 1H-indol-3-yl}ethyi}-7.8-dthydre-6H-pyrimidn|5,4-bi{1.4]oxazin-4-
amine £33 mg0.0839 mmol, 46.77% vield) as a pale yellow solid.

UPLE-MS ana}vsi’; {4 yoin basicy vf = 2.00 mins (M+H+ = 3803, M-H- = 388.2), 999 puyrity.

TH NMR (400 MHz, DMSG-Do 6 1081 {5, 1HL 838 - 811 (m, 2HL 7,63 (dt, [ = 7.8, L.0 He, 1H), 7.35
fain {: 21,09 Hz, 1H) 723 - 7,12 (3, 3H), 7,04 - 7.03 (o, 1HL, 7.03 - 6,94 (m, 1H), 6.84 - 467 {m,
THL 627 (6 ]=5.9Hs, 1H), 424 - 406 (m, ZHE 3.83 363 (m, 2H, 343 (g 1 =37 Hy, 2H}, 311 -
2.89 {_m, ZHY 9P NMR {376 MHz, BMSC-D61 6 -113.65.

4
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Example 3 2-{3,5-diffucrophenyl}-N-[Z-(1 H-indol-3-vi}ethyl}]-7, 8-dihydro-6H-

pyrimide5 &bl 4loxazin-4-amine
~NH

fi Prepared according to general method 5b, using 2-chloro-N-
f*\ a 8 {2-{1H-indni-3-yliethyil-7,8-dihydro-6H-pyrimide{5.4-
HIN d hill4loxazin-d-amine {65 vog 618 mamel, L0 egland 3,5-
PNt N dittuerobenzeneboronic acld {57 mg, 035 mumol, 2.0 eq}. The
NT h
E - ,", S < 2T &1 "' NEEEER AT ?
Fro ﬁ\N‘/ " crude was purified by column chromatography {26 g
P H cartridge) eluting with a gradient of 30 £o 80% {v/vI EtDAc in

iso-hexane, to afford

2-{3 5-diffuorophenyl}-N-[2-{1 H-indol-3-yllethyll- 7, 8-dihvdro-6H-pyrimido]5,4-bi[1,4loxazin-4-
awpine {20 mg0.0221 mmol, 12.32% y‘;e}d) as an off-white solid.

UPLC-MS analysis {4 min, basic): vt = 214 min, m/z = 4082 {M+Hi+, 100% punty.

TH NMR {400 MHz, DMSO-D6} 8 10.82 ¢, 1H), 795 - 7.76 {m, 2H)}, 7.65 {dd, | = 7.7, 1.1 Hz, 1H),
TAL 733 (o, AHL 731722 (my, THYL 739 (G 1= 23 He, 1HL 712 - 7.04 [, 1HL 7.02 - 693 (i,
TH}EL 695 - 684 (m, 1HL 042 (£ =59 Hz, 1H}, 420 - 4006 {m, 2H}L 379 - 361 {m, 2HL 344 {q | =
3.7 Hz, 2H}, 3.03 - 2.88 {m, 2H). WF NMR {376 MHz, DMSC-Do} & -110.27.

intermediates for Example 4

4.1 tert-butyl N-[2-{2,4-dichloro-6-{{{3R}-2,3 4, %-tetrahydro-1 H-carbazol-3-vijamino]
pyrimidin-5-yvijoxyethyijcarbamate

Prepared according to general method 2a,

(R)L using tert-butyi N-{2-{2.4,6-trichlors
i / pyrimidin-5-ylioxyethyl] carbamate {{1.34 g,
N ’O\/’\gf toT 0.99 mmol, L0 eqand ()-2,3,4.9-Tetra
Ci‘fj!\N‘{; i hydro-1H-carbazol-3-amine {203 mg, 1.09

mmol, 1.1 e} in ethanol {3 mL} at 50 °C.
The reaction was concentrated fo dryness in vacus to give an olly residue, which was dispersed in
water {25 val )k The resulling suspension was filtered and the solid was dried undervacuum to
afford tert-butyl N-{2- {2, 4-dichloro-6-{[{3R}-2,3,49 tetrahydro- 1 H-carbazal-3-
yviamine{pyrimidin-5-yiioxvethyijcarbamate {$.33 g,0.693 mmol, 70.33% yisld} as an off-white
sobid, This material was used divectly in the next step with further purification.
UPLE-MS aualysis {2 min, basicl: ve= 1.30 min, m/fz = 492.1/494.1/466.1 [M+Hl+, 97% purity.
T NMR {400 MHz, DMSO-D6) S 1075 (s, 1H}, 7.90{d, | =84 He, 1H}, 734 (d. | = 7.8 Hz, 1H), 7.26
(df=79Hz, IH}, 717 {{, =68 He IHL701 (8 f=7 6 He, 1H} 693 {0 =74Hz, 1H), 433 {s. 1H},
A00(d, =59 Hg, 2H}, 319 - 296 {m, 2H)}, 288 {5 2HY, 278 - 2,63 {m, THY, 213 {5, 1H} 2.08 -
1.96 {m, 1H), £.39 (5, 9H}L 118 {t | = 7.4 Hz, 1H}.
4.2 {3R}-N-[5-{Z-amincethoxy}-2,6-dichloro-pyrimidin-4-vi}- 2,34, 9tetvabydro-1H-
carbazol-Z-aminehydrochloride
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Preparad according to general method 3, using
"7 }I‘E\"?\H tert-butyl N-{2-[Z.4-dichkiora-a-{{{3R}-2.3,4.8-
i\ Oy tetrahydro-1H-carbazol-3-

D
Ci”’J\N'/ ~Ci

NH, HC . L - o
¢ vilamino{pyrimidin-5-vijoxyethyl] carbamate

{500 mg, 0.99 mmol, 1.0 eql
The crude product was dissolved in methanol {3 mL}, and the resalting stivred solution was
treated with diethyl ether {50 mL}. The resulting suspension was filtered and the solid was washead
with diethyt ether to afford (3R}-N-[5-{Z-amincethoyy}-2,0-dichloro-pyrimidin-4-vi]-2.3,4,9-
tetrabydro-1H-carbazol-3-amine hydrochiovide {0.33 £0.693 mmol, 70339 vield} as an oft-white
solidh. This material was used directly in the nextstep without any further purification.
UPLC-MS analysis {2 min, basic): vt = 1.17 min, m/z = 3921 /3941 /3961 IM+H}+, 90% purity,
TH NMR {400 MHz, DMSO-D6YS 1077 {5, 1H}, 820 {5, 3HL 807 (4 1 =84 He, 1HL7.33{(4, =77
Hy, ITHL 727 {d [=80He, IHL 700 {4 =75 Hy, IHL 694 {61274 He, 1HL 437 {d 1= 106 He,
THL 419 (6 [ =53 Hz 2H), 331 - 3.22 {m, 2H}, 3.02 {dd, | = 148 55 Hz, 1H), 298 - 2.70 {m, 3H},
222 -2.00{m, 2H).
4.3 Z-chloro-N-[{3R}-2,3,4,9-tetrahydro-1 H-carbazol-3-yi}- 7 8-dihydro-6H-
pyrimidoe{5,4-bjii.4joxazin-4-amine

ﬁw, Prepared according to general method 4, using (3R-N-[5-{Z-
ﬁiﬂ"{\iﬂ___l,. (R}, " awninoethoxy }-2,6-dichlorg-pyrimidin-4-yi}-2,3,4 9-tetrahydro-
«-;:J /L\\ ,O 1H-carbazol-3-amine;hydrochioride {130 mg, 0.27 mmol, 1.0 eq}
/I to afford 2-chloro-N-{{3R}-2,3,4.9-tetrahydro-1 H-carbazol-3-vi}-
e \ \!{ 7. 8-dihydro-6H-pyrimidol5,4-bl L 4jovazin-4-amine{98 mg0.273

mimol, 99.92% yield}
as an off-white solid. This material was used directly in the next step without further purification.
UPLC-MS analysis {2 moin, basic) vt = 1.08 min, m,f':i = 3562 /358 2 [M+Hl+, 99% parity.
TH NMR {400 MHz, DMS0O-D6) 8 10.70 {s,1H), 706 (m3HL 710 -680(m2HL642{d =
8.6 Hz, 1H}, 4.27 (s 1H]}, 4.09 {5,2H), 3.40 {s.2} } 302 - 278 (m 3HY, 267 - 2.59(m,1H), 2,060 {s,2H1
Example 4  2-{5-fluore-3-pyridyi}-N-{{3R}-2,3 4, 9tetrabhydro-1 H-carbazol-3-y}}- 7,8
dihy dm ~-GH-pyvimidol5 4-bi 1 4]oxazin-4d-amine

Prepared according to general method 5b, using 2-chloro-N-{{3R}-

\ B T\j/ 2.3,4,9-tetrahydro-1H-carbazol-3-v1}-7,8-dihydro-6H-

— INH pyrimidols,4-bllL4]oxazin-4-amine {S5 mg 026 vomeol, 1.0 eg)
N \\j/Oj and 5-fhuoropyridine-3-boronic acld {74 mg, 0.53 mmol, 2.0 gl

Fr \ T The crude was purified by column chromatography {4 g

\ENJ cariridge) eluting with a gradient of 90 {0 1009 /v EilAc in

iso-hexane to afford
2-{5-flucre-3-pyridyl 3-N-{{3R}- 2,3,4.%-tetrahvdre- 1H-carbazol-3-yi}- 7. B-dihydro-6H-pyrimido
{5,4-bi{i.4joxazin-4-amine {48 mg,0.115 mmol, 43.61% vield) as an off-white solid. UPLC-MS
analysis {4 min, basic”}: ri= L85 min, mfr =417 2 [M+ H}+ 1009 purity.

IH NMR {400 MHz, DMSO-De18 1073 (5, tHL 918 {6 = 1.7 Hz, 1H), 856 {d | = 29 Hz, 1H} 827 -~
811 {m, IH), 733 {d =77 He, tHL7 26 (dt =80, 1.0 Hz, EH}, 7.08 - 6.85 {m, qu 617 {d, |=
B3 Hz, IHLAG5 - 443 {m, THL 427 - 407 [, ZHL 352 - 341 (m, 2HL 3.06 (del 1 = 149,53 He,
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IHL 301 - 288 (m, LHL 288~ 278 (m, 1H}, 274 - 263 {m, 1H}, 2.20 - 2.10 {m, 1H), 2.07 - 1.92
{rm, THY, F NMR {376 MHz, DMS0O-106) 6 -12807.
intermediates for Exampie 5

51 tert-butyl N-[1-methyl-2-{2,4,6-trichloropyrimidin-5-ylloxy-ethyljcarbamate
Ci 2

: : P Prepared according to general method 1, using 2,4,6-ri
/‘/L\\ _,«Ox\ P ./"L\\ A . - N .

S% \‘I\ " ﬁ = chloropyrimidin-5-ol {830 g, 1.43 mmol, 1.0 eg) and N-Hoe-2-
e Vi amino-1-propanoc! {G.24 mi, 1.57 mmol, 1.10 eg).

The reaction was concentrated {o dryness and the residue was purified by automated fash cohimn
chromatography over silica {40 g cartridge}, eluting with 18-20% EtOAc in iso-hexane, to afford

3,583 mmol,

S

tert-butyi N-{1-methyl-2-{2 4,6-trichloropyrimidin-5-ylioxy-ethyljcarbamate {208 m
40.81% vield} as a white solid. UPLC-MS analysis {2 mwin, basic): rt = 126 min, no fonisation, 100%
purity, H NMR (400 MHe, DMSOY8 692 {d =79 Ha, 1HL 401 {g, [ =50 Hg, 2H}, 3.86 {dd, | =
13.8,7.2Hz, 1H}, 1.38 {5 9H} LiIB{dd, [ = 9.2, 6.8 Hz, 2H)

52 tert-butyl N-[2-12,4-dichioro-6-[2-{1 H-indol-3-ylethylamino]pyrimidin-5-vloxy-i-
methyl-ethyljearbamate

i NH Prepared according to general method 23, using tert-butyl
i
@ N-{1-methyl-2-{Z,4, &-trichloropyrimidin-5-vijoxy-
ethyllcarbamate {0.21 g 0.58 mmol, 1.0 eql and trypiamine

O~ ,i\ J< {0.098 g .61 mmol, 1.05 eq}. The reaction was
L\ K[ concentrated {o dryness to give an oily residue, which was

- suspended in water {25 vol} with stirring.
The resultant suspension was filtered to afford tert-butyl N-[2-{2,4-dichlore-6-12-{ 1 H-indol-3-y1}
ethylaminoipyrimidin: 5-yvioxy- L-methyl-ethyl]carbamate {267 mg0.478 mmol, 81.95% yield} as
aroff-white solid, This material was used divectly in the next step without further purification.
UPLE-MS aualysis {2 min, basicl: vt = 1.30 min, m/z = 480.2 [M+H]+, 86% purity.
T NMR {400 MHz, BMEO-D6Y6 1087 - 1082 {m, 1HL 801 (s, 1H)L 763 {d | =7.8Hz, 1H}, 735
{dt j =81, 10He, 1H), 719 {d | =24 He 1HL 712 - 694 (m, 3HL, 387 (4. ] = 7.9 Hz, 1H}L 372 (dg
P95 48 HZ IHL 368358 m 2H L3000 {=77 Hy, 2H), 140 {5, 8HL 117 (4, = 7.2 He, 2H),
107 {4 = 6.0 Hz, 3HL
5.3 5-{Z-aminopropoxy)-2,6-dichioroe-N-[2-{1 H-indol-3-yliethylipyrimidin-4-amine; HO

"“NH Prepared accovding to genaral method 3, using tert-hutyl N-[2-
) [2,4-dichloro-6-[2-{ 1 H-indol-3-yHethylamino] pyrimidin-5-

H : viloxy-1-methyli-ethylicarbamate {127 g 0.50 mmol, 1.0 eg to
, e “NH, HCI afford5-{Z-aminopropoxy}-2,6-di chlare-N-{2-{ 1H-indol-3-
I yliethyl pyvimidin-4-amine; hydrochloride {0.26 ¢ 0530

mmol, 95.42% yield} as an off-white solid.
This material was used directly in the next step without further purification.
UPLE-MS analysis {2 min, basicl vb= 1.09 min, m/z = 380.2/382.2/384.1 [M+Hl+, 85% purity.
T NMR {400 MHe, DMSO-D6) 8 1086 (s, 1H}, 832 {1, = 5.7 Hz, 3HL 767 {d, | = 78 Hz, 1H}, 739 -
728 {m, AH), 721 {d, [ =23 Hz, 1H), 7,12 - 7.05 {m, 1H}, 7.04 -~ 6,94- {m, 1H}, 4.07 - 3.95 {m, ZH},
164 (g, =67 Hz, 3H), 3.03 - 295 {m, 2H), 1.26 {d, { = 6.8 Hz, 3H).
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5.4 Z-chioro-N-[2-{1H-indol-3-yjethyi}-7-methyl-7,8-dibydro-6H-pyrimidoe{’,4-

b 4loxazin-d-amine

-rNH

; Prepared according to general method 4, using 5-{Z-aminopropoxy}-
(} :“} 2,6-dichlora-N-{Z-{1H-indol-3-yllethylipyrimidin-4-aming, HO1 {020 g
had (.48 nunol, 1.0 eq) to afford Z-chdoro-N-{2-{1 H-indol-3-vilethyl}-7-
N ﬁ,vo methyl-7 8-dihydro-6H-pyrimidof5,4-bi{1 4] oxazin-4-amine {117
PN L ¢,0.500 mmol, 83.496 yield} as an off-white solid. This material was used

divectly in the next step without Rurther purification.
UPLE-MS aualysis {2 min, basicl: ve = 1.09 min, m/z = 344273468 [M+Hl+, 1809 purity.
H NMR {400 MHe, DMSO-D6) S 1079 (s, 1H}, 7.67 {4, ] = 79 He, 1H}, 7.33 (&, | = 8.0 Hz, 1H), 7.26 -
T4 {m, 2HL 707 {6 {=75Hz 1H), 698, | =74 Hz, 1HL, 6,64 (¢t | = 5.9 Hz, 1HL 419 - 4.03 {m,
THYL 374 - 341 (o AHL 280 {8 T =77 He ZHYL 111 {d ] = 6.3 Hu 3H)

Example 5 ng\anﬂucm_fimpyﬁsdyi}-N{Z_{iH-mdﬁEn ~yhethyil7o-methyl-7 8-dihydro-6H-
pyrimidei5 4-bi{i,4]oxazin-4-amine

”NH Prepared according to general methad 5b, using 2-chloro-N-{2-

J \\) {1H-indol-3-yhethyl]-7-methyl- 7, 8-dthydro-6H-pyrimido[5 4~

HN bi{1,4loxazin-4-amine {80 mg §.23 mmaol, 1.0 eq) and 5-
Yoy O fluoropyridine-3-boronic acid {66 g 0.47 omol, 2.0 eg). The
j/k J crude was purtfied by column chromatography {206 g cartrid z_,e)
( sluting with a gradient of 30 to 70% {v/v}

EtQAc in tiso-hexane to afford 2-{5-fluovo-3-pyridel bN-{2-{ T H-indob- 3-yhiethvl]- 7-methyb- 7 8-
dihydro-6H-pyrimidoi{5,4-bli1 4joxazin-4-amine {535 mg0.136 mmol, 58.44% yield} as an off-
white solid. UPLC-MS analysis {4 min, basic): v = 1.91 min, m/z = 405.2 [M+H}+, 100% purity.

TH NME (400 MHz, DMSO-D61 6 1081 {5, 1HL 223 (4 f= 1.7 He, IR} 859 {d T =29 Hy, 1HL 831 -
BA4 {m, AHL 772759 (m, LHYL 739 - 729 (m, 1HL 7.20(d. | = 23 He, 1HYL 711 - 7.04 {m, 1H},
704 -693 (m, ZHL 648 {4 [ = 6.0 Hg, 1H), 426~ 411 {m, 1H)}, 3.81 - 3.65 {m, 3H}, 361 {o. ] =69,
55,39 H: 1HL 299 (dd 1 =88 64 He, ZHYL 117 (d, ] = 6.4 Hz, 3H)

OF NMR {376 MHz, DMSQ-D6}6-12812

Example 5 {51 mg 0.125 mmol) was submitted to chiral separation to provide two enantiomers
Example 8 and Example 9.

intermediates for Example 6

6.1 N-{2-{ 1 H-indol-3-yljethyl}-2,6-dichlora-5-{ Z-(sopropylamincjethoxyipyrimidin-4-

amine
ji N A stirred solution of 5-{Z-aminoethoxy}-2,0-dichlore-N-{Z-{1H-
J/ \M\‘- indob-3-yhethyipyrimidin-4-amine hydrochioride {134 mg, 0.33
H@ﬁ’ mmol, 1.0 eq}, triethylamine {8,046 mi, 0.33 mmol, 1.0 eq}, acetic
NI VY ’J\ actd {6.038 mi, 0.67 mumol, 2.0 eq) and acetone {0.674 mi, .99
i ’i\\f ol " mimol, 3.0 eq} in 1.2, dichloreethane

{10 mb) was treated with sodiom triacetoxyborohydride {106 mp 0.49 romol, 1.5 eq), and the
resulting mixture was stirred for 4 h. The reaction was guenched by the addition of methanot {1

mb}, and the rasulting mixture was evaporated to dryness in vacuo. The residue was partitionad
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between EtOAc (10 mL] and water {18 mL). The organic phase was collected and washad with
water {3 = 10 mi] before being dried {(Na:504), filtered and evaporated to dryness to afford 2,6-
dichloro-N-[2-{1H-indol-3-yljethyl]-5-2-{Isopropyiaming jethoxy pyrimidin-4-amine {160 mg,
0.314 mmal, 94.45% vield) as a beige off. This material was used diractly in the next step with
further purification. UPLC-MS analysis {2 min, basioh vt = LI8 min, m/z = A08.2/410.2/412.2
{M+H+ 97% purity, 1H NMR {400 MHz, DMSOJDG} 51085 (s 1H)L 18 s, 1HL 7.6 {d =78 He,
THL 735 (de =82, 09He, 1H), 748 {d [ =23 He, 1H}, 7.08{ddd 1 =81, 7.0, 1.2 Hz, 1H}, 6,99
{'idd §=80,69 1.1Hz 1HL 389 (4 i =49 Hz, ’J’Hj, 362 i=74Hz 2HYL 298(t | =7 4 Hz, 2H)},
TTEd V=267 He, 3HY, 096 {d, ] = 6.3 Ha, 6H)
6.2 Z-chloro-N-[Z2-{ 1 H-indol-3-yvijethyl}]-B-isopropyl-6,7-dihydropyrimidei5,4-
biii 4 joxazin-d-amine
,,NH Prepared accovding to general moethod 4, using 2.6-dichdore-N-{2-{1H-
/L\(\) indol-3-yhethyl-5-[2-{isopropylaminejethoxylpyrimidin-4-amine {160

fﬁ‘\ mg, 0.31 mumol, 1.0 eq). The reaction was partitioned hebwaen EtOAc {18
\jj C\] mL} and water {10 mbL) The agueous phase was extracted with EtOAc {2 x
Ci‘f N ?f 18 mbL} and the combined organics were dried {Na, S804, filtered and
- evaporated to dryness to afford

2-chloro-N-T2-{1 H-indol-3-yvllethyi-8-1sopropyl-6,7-dilydropyrimido5.4-bi 1 4loxazin-4-amine
{136 mg0.344 mmol, 109.47% yield} as a brown o, This material was used divecily in the next
stap with further purification.
UPLE-MYS analysis (basic, 2 mind vb = L25 min, m/z = 372.2/374.2 [M+Hl+, 94% purity.
TH NME (400 MHz, DMSO-D6Y 6 10790, 1HL 767 (dy 1= 78, 1.0 Hz, 1HL 733 {dt [ =81, LG Hy,
THL 736 {4, 1= 22 Ha, THL 707 (ddd 1= 8.1, 7.0, 1.2 He, 1H}, 698 ({ddd, =80, 7.0, 1.1 He, 1H},
656 {ti=59Hz 1H}, 473 {hept. ] = 68 Hz, 1H}, 409 {dd, | = 5.1, 3.7 Hz, 2H)}, 3.57 - 3,49 {m, 2H},
38360 =44 Hy, 2HL 200 (ded 1 =88, 65 He, 2HY, 110 (d, ] = 6.8 Hz, 6H)
Example 6 2-{5-fluore-3-pyridyl-N-[2-{ 1 H-Indob3-yDiethyil-8-sopropyl-g,7-
dihydropyrimide]s 4-bii 1, 4]oxazin-4-amine

i N‘}j, Prepared according to general method 5b, using 2-chloro-N-[2-{1H-

o indol-3-vlethylil-8-isopropyl-6,7 -dibydropyrimide[5s,4-

P bi{1 4loxazin-4-amine {145 mg, 8.37 mmol, 1.0 eq) and 5-Huore
N p
Fo i, JLN, \Nj pyridine-3-boronic acid {103 mg 6.73 mmol, 2.0 eg). The crude was
ENJ Ao purified by coluron chromatography (40 ¢

cartridge) eluting with a gradient of 20 to 40% {v/v} BiQA fn iso-hexane to afford 2-(5-fuore-3-
pyridyi-N-[2-{1H-indol-3-yllethyl]-B-isopropyl-6,7-dihydropyrimidoe[5,4-bl{ 1, 4{oxazin-4-amine
{85 mg,0.190 mmol, 51.939% yvield} as a beige solid. UPLC-MS analysis {basic, 4 min}: vt = 2.29 min,
m/z = 4333 [M+H]+, 97% purity. 'H NMR {400 MHz, DMSO-D6Y ¢ 10.81 (5, 1H}L 928 {s, 1H), 8.60
(e F=30Hz 1HL 827 {4, 1= 101 He, 1HL 763 (4 J=79 Hy, 1H}, 734 {d, [ =81 He, 1HL 720 {5,
IHL 7.07 {t]=75Hz 1HL 697 (£ [ =7 4 Hz 1H), 639 {t. | = 6.0 Hg, 1}-1}, 507 {p, [ =067 Hz 1H)},
418¢t =43 Hz 2H}, 372 {q. } =71 He, ZH}, 342 {t, | =43 Hz, 2H}, 2.98{t, | = 7.6 He, 2H}, 1.17 {4,
P= 6.7 He, OHYL F NMR {376 MHe, DMSG-Do & -12813

Example 7 N-12-{1H-Indol-3-v1} ethyﬂ}n.Z_{anethyithiamixSu A7, 8-dihydro-6H-
pyrimido]5,4-blii1,4loxazin-4-amine
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{;\ N;\\ Prepared according to general method §b, using 2-chloro-KN-{Z-{1H-
l/ \f\;} indol-3-vi} ethyl]-7,8-dihyvdro-6H-pyrimido{5,4-b} 1,4} oxazin-4-
HN amine {1.00 eq, 200 mg 0.606 mmeol)} and Z-methyl-5-{tetramethyi-
N ‘j@\i 1,2, 2-dioxaborolan-2-y1}-1,3-thiazole {1.50 eq, 205 mg 0.910 mmoll.
- "“{:\S\;I,/i:\N/ ﬁ’) The crude was puritied by colurn chromatography {40g cariridge)
N~ ehiting with EtOA/DOM 70945-90% gradient 1o afford
N-[2-{iH-indol-3-yllethyl}-2-{ 2-methylthiazel-5-yi}-7.8-dihvdro- 6H- pyrimido|5,4-bl{ 1 4Joxazin-4-
aroine {98 mg0.239 mrool, 39.39% yield) as a brown solid
UPLE-MS aualysis (basic, 4minh vt =170 min, m/2 = 393.0 Dﬁ+l—i}+ GH% purit\/,
TH NMR {400 MHz, DMSO-B6} 8§ 10.81 {¢, 1H)L B0Z2{s 1H), 766 {d 1 =80 Hz, 1HL 735 (dt. [ =81,

5  1.O0Hz IHL719{d [ = 2.3 Hz, 1H)L 7.08 {m, 1H}
H3{g |=
{783-2-{5-fluore-3-pyridyl-N-[2-{ 1 H-indol-d

A2~ 408 (m, 2HL 3
Example 8

7.00 (i, iH_}, 6.87 {5, 1H}, 636 (. | =59 Hz, 1H},
V=38He ZHL 299~ 292 (m, 2H) 2.64 (5, 3H}
3-vhiethyl]-7-methyl-7 8-dibydro-

6.8 Hz, 2H), 3.41 {1,

HH-pyrimido]5,4-bi{ 1. 4joxazin-4-amine

»NH

1H NMR (400 MHz, DMSO-D616 10.81 {5, 1HL, 9.23 (4 | =
10 fm, 1H), 7,60 {1 = 7.9 Hy, 1H) 7.34 (4, ]

Title compound {17 mg 0.0420 yomol, 33.66% vield}

Chemical purity: 99.945%, m/z = 4053

Enantiomearic excess: 98.6

UPLC-MS analysis {6 min, basic, BEOH, 30% NH3 b vt = 299 min, m/2
= 4053 [M+Hi+, 100% purity.

19F NMR {376 MHz, DMS3-D6Y 8 -128.12

1.7 Hz, 1H}, 859 {d, [ = 2.9 Hg, 1H}, 822

= 8.0, 09 He, THE 720 (d, [ = 23 He) 1H), 7.07 {m, , 1H

7.02 - 6.93 {rm, 2H), 6.48 {4, ] = 5.9 Hz, 1H), 4.23 ~ 415 fra, 1H), 3.70 {dd, ] = 10.4, 6.8 He, 3H), 2.61
fg, 1HY, 3.03 - 2.95 {m, 2H), 1.16 {d, | = 6.4 Hz, 3H).

Example &

{7RY-2-{5-Huore-3-pyridyiR-[2-{ i B-indol-3-yljethyl]-

T-methyl-7,8-dihydro-

oH-pyrimide]5,4-bi{ 1 4loxazin-4d-amine

—rNH

/L\(;ﬁ’
IS,

HN
N,/‘::\\:\\’ O'\
el
F ;/:\\.\\T,/L\N"’ N
~ 2

N

15 UPLL-MS analysis {6 min, basic, BtOH, 30% NH3 ) re=
TH NMR (400 MHz, DMSO-DaY 81081 {s, ¢

(i, THL 7.63 {d, =78 He, 1HYL 7

~ 6593 {m, ZHL 648 (4 [ =59 Hg, 1H), 423 - 415 {m, 1H), 3
THY, 3.03 - 2.95 {m, 2H),

7.02
{4, |=70Hz

L8

Titde compound {17 mg, 0.0420 mmaol, 33.66% yield]}
Chemical purity: 99.93%, m/z = 405.3
Enanticmeric excess: 95,8

19F NMR (376 MHz, DMS0-D6Y 8 -128.12,

= 4053 [M+Hi+, 1005 purity.

7Hz, 1HY, 859 {d [ =29 Hy, 1H, 822

20{d =23 Hy, 1HL 7.07 {m, 1H),
FO{dd 1=10.4,. 69 Hz, 3H), 3.61

3.36 min, mfz
THL923 (L =1
B4{dy j=82, i”}Hz THL 7

116 {d, [ = 6.4 Hz, 3H).

20 Exawmple 18 N-[Z2-{1H-Indol-3-ylQethyil-2-{4-methyithiazol-5-y1}-7 8-dihydro-6H-

pyrimido]5,4-blii1,4loxazin-4-amine
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!r N\ij Prepared accarding to general method 5b, using 2-
f\ ’T\ \‘; chioro-N-{2-(1H-indoi-3-yhethyl]-7 8-dihydro-6H-
HT it pyrimidois, 4-bi{1.4}loxazin-4-amine {1.00 eg, 95 mg,
N”\XI’O\E 0.289 mmol} and 4-Methyi-5-{4,4,5,5-tetramethyl-
\’:{Q\!' A \HI 1,3.2-dioxaborolan-2-y1-1,3-thiazole {1.50 eq, 98 mg,
N (1.434 mmol).

The crude was purified by column chromatography {20 g cariridge eluting with a gradient of
EtDAC (0% to 100%) in tso-hexane to afford N-{2-{1H-indol-3-yi}ethyl}]- 2-{4-methylthiazol-5-y1}-
7.8-dihydro-6H-pyrivaido{h4-bl{ 1L 4loxazin-4-amine (70 mg 0177 nunol, 61.06% yield} as a beige
solid, UPLC-MS analysis {4 min, basich vt = 171 min, m/2 = 3933 ﬁvﬂHﬁ Q% purity.

TH NMR {400 MHz, DMBO-D6Y 8 10.80 {5, 1H)L B85 (s, 1H), 7568 {d, =80 Hg, 1HL 734 {df. [ = 8.0,
0.9 Hz, 1HL 716 {d. ] = 2.3 Hz, 1H) 7.07 (m, 1H} 698 (m, 1H}, 6.82 {s, 1H} 6.35{t § =55 Hz, 1H},
ATV =43 Hy 2HL 370360 {m, 2HY, 341 {d, V= 4.0 He, 2HL 3.02 - 2,93 (o, ZHY 279 (5, 3H)
intermediates for Example 11

111 tert-bulyl N-[2-[2.4-dichiore-6-]2-hyvdroxyethyi-[ 2-( I H-indol-3-yDjethyljaming]
pyrimidin-S-yvljoxyethylicarbamate

/L M i Prepared according to geuneval method 2a, asing tert-butyl N-
AR
. \‘/ﬁ; {2-{2,4,6-trichlovopyrimidin-5-yijoxyethyi} carbamate {1.00
HOw o L eq, 0.40 g, 1.17 mmal} and 2-{{Z-{1H-indnl-3-
-
N"i \\\\:/O'v’\N*ﬁ o yviethyllaminolethanol {1.29 eq, 6031 g, 1.58 romol]} to afford
P H
viial L\N”\cs

tert-butyl N-[2-[2,4-dichiore-&-{2-hydroxyethyl- [ 2-(1H-indel-3-yiiethyljamino]pyrimidin-5-
yHoxvethyljcarbamate {707 mg1.00 vamol, 93.70% vield) as a white solid

UPLEC-MS analysis {basic, Zminh ri= 116 min, m/z=5102/512.2/514.2 {M+H]+, 79% purity.

TH NME {400 MHz, DMSO-D6Y S 10.88 - 1078 {m, 1H}, 7.67 {d, f =7 8 He, 1H), 740 - 7.27 {m, 1H)},
FAT{A =23 He, IHL 723705 (m, BHL7.05-693 (30, 2HL 481 (£ f= 54 He, IHL 387 (L1 =
FOH2 2HLABIE =57 He 2HL 370 {d ] = 5.6 He, 2ZHL 258 {g, [ = 5.6 Hy, 2H), 3.24 {g. | = 5.7 He,
2H), 307 {1 =71Hz 1H} 299 (dd, | = 9.0, 6.6 He, 2H}, 1.38 {5, 9H).

112 2-[[5-{2-aminoethoxy}-2,6-dichioro-pyrimidin-4-yvi-2-(1 H-indol-3-
yhiethyllaminojethanobhydrochloride

ffN;: Prepared according to general method 3, using tert-butyl N-{2-
o /r/\\(#j\ {2,4-dichiorn-6-[2-hydroxyethyi-{Z-{ 1 H-indal-3-y1} ethyl]
TN andnolpyrimidin-S-yiloxyethylicarbameate {1.00 egq, 707 mg, 1.09
N:’/L\\ ’G\/\NHQ HC mmol} o afford 2-{{5-{2-amincethoxy}-2,6-di chioro-pyrimidin-4-
T yi}-1Z2-{1H-indol-3-vhethyliaminolethanch;

hydrochloride {568 mg 127 nunol, 116.26% crude vield) as a vellow solid.

UPLC-MS analysis {basic, 2mind rt=0.80 min, m/z = 410.3/412.3/414.3 [M+Hl+, 100% purity.
TH NMR (400 MHz, DMSCG-D6} S 1087 {4 [ =23 He, LHL 820 (s, 3HL 7.68{d, | = 7.7 Hz, 1H}, 734
(At =81, L0 H, THL718{d, 1 = 24 Ha, TH)Y, 7.07 {nu THL 629 (o IHL A03 {0 T = 54 Hy, 2H),
385{t1=79H2 4HL 360t =57 He, 4HYL 318 - 313 {m, 2HY, 3.04 - 293 Oy, 2HY), 119 {0 ] =
7.3 Hz, 1HL

[#5]
P
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113 2-{{Z-chloro-7.B-dihydro-6H-pyrimide]5.4-B}{ 1, 4loxazrin-4-vi}-{2-{ 1 H-indol-3-
yhethviiaminolethanol

f oy _ Prepared according to general method 4, using 2-{[5-{Z-aminoethoxy}-
J/ o~ Y 2,6-dichlora-pyrimidin-4-yi]-[2- {1 H-indeoi-3-

HO\J’“\N = viiethyllaminoiethanolhydrockioride {1.00 eg, 150 mg, 8.336 mmol}
NS »O\_: to afford2-1{ 2-chliore-7 B-dihydro-6H-pyrimido5,4- bl L4 oxazin-4-
C!”/E\N&KN/E yii-i2-{1H-indol-3-vijethyllaminolethanol {110 mg 0.246 mmol,
H 73.35% yield) as a beige sohid.

UPLE-MS aualysis {hasic, 2min} v = 8.97min, m/2 = 3743 /3763 [M+Hl+, 8486 purity.

TH NMR {400 MHz, DMSO-B6} 8 10.81 {c, 1H), 7.68{d, [ = 7.8 Hz, 1H), 739 - 728 {m, 2H}, 732 {4, ]
5 Z3Hz iH), 7.06{ddd, =817, 1.2 Hz, 1H}, 698 {ddd, | = 8., 69, L1 Hz, 1H}, 471 -~ 464 {m,

THL 401 {6 =44 He Z2HL 381 - 366 (m, ZHL 356 (g, | =46 Hz 4H, 339 {g, | =40 Hz, 2H), 3.00

~ 2.85 {wm, 2H}

Example 11 2-[Z-{1H-indol-3-yhHethyi-{2-{2-methyithiazol-5-y1}-7, 8-dihydro-6H-

pyrimido5,4-biH 1 4loxazin-d-vilaminojethano!

'{NHE\\ Preparved according to general method 5b, using 2-{{2-chloro-
f \?f 3 7, 8-dihydro-6H-pyrimido{5.4-b}{1 4loxazin-4-y1)-{2-{1H-indol-

3-ylethyllaminojethanol (1 eq, 110 mg 0246 mmeol) and 2-

F‘l\;\ \jf b wethyl-5-{tetramethyl-1,3,2-dioxaborolan-2-yH-1,3-thiazcle
N/-ix.f N7 \'E’ {1.50 g, 76 mg £.339 mmol}. The crude was purified by column
}”‘S ' chrs fsma’cography {24g cartridge} eluting with MeOH/EtUAc 0%-

%% gradient to afford

10 Z2-[2-{1H-indol-3-ylethyl-{ 2-{ 2-methyithiazol-5-y1}-7 B-dihydro-S5H-pyrimido5,4-bH 1 4 ]oxazin-4-
vijaminnjethano! {38 mg,0.0876 mmol, 38.729% vield} as an orange solid. UPLC-MS analysis (basic,
Amind: vt =163 min, /72 = 4371 [MAHE, 100% purity.
LHENMER (400 MHz DMSQ-D6} S 1084 (& 1 =23 He, LHL 799 {5 1HL 759 {d = 7.8 He, 1H) 734
(dt, ] =82 1.0Hz tHL716{d |=23He, 1H}, 713 - 7.04 {m, 2H}, 699 (m, 1H}, 474 - 468 {m,

15 1HL405{(t =43 Hz ZH) 3.84 - 376 {m, 2H)}, 3.62 (g, | = 5.0, 41 Hz, 4H}, 342 (d. ] = 4.1 Hz, ZH),
2989{dd, =97, 00 He, 2H) 2.64 {5, iii)
Example 12 Zn(,’%—ethyiﬂ%dnethyi-ﬂ}mze}imSnyi}~Nn§:2~{H—i~iﬂde:sﬁ-3~yijeethyi}-?,S-ﬁihydm-éi-b
pyrimido{5.4-biii4joxarin-4-amine

L}T"Nti Prepared according to general method 5b, using 2-chloro-N-[2-
J/ \<> { 1H-indol-3-yhethyl}-7,8-dihydro-6H-pyrimido 5, 4-5111 4loxazin-
LN = 4-amine {73 mg $.220 mmoel, leg) and 2-Ethyl-4-methyl-5-
/L\ {445 5-tetramethyi-1,3,2-dioxaborolan-Z-ylithiazole (.50 e, 84
E;\/ I ] g 3331 mwmoll The crude was purified by cohomn
’""“(;N B chromatography {24¢ cartridge ) eluting with EtOAc/ Hex 70%-

90% gradient to afford
2-{2-ethyi-d-methyl-thiazol-5-y-N-{ 2- (1 H-indol-3-yhethyl]- 7 8-dihydro-6H-pyrimido[5,4-

26 bifi4joxazin-4-amine {68 mg0.163 mmol, 73.79% vield) as an off-white sohid.

UPLE-MYS analysis {basic, 4miny: vt =1.96 min, m/z = 421.1 [M+Hi+, 1005 purity.
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TH NMR {400 MHz, DMSO-D6YS 1082 {s, IHL 759 {(d [ =78 He, 1HL 733 {dt | =81, 09 Hg, 1H),
FAS{d = 22He 1HL7.07 (3o, 1HL 697 (30, 1HL 678 {d ] = 2.6 He, 1HL 63408 [ = 5.9 He, 1H),
409{ti=42He 2H}, 262 (g, ] =67 Hz, ZH. 339 {d, | =47 Hz, 2H)}, 295 {1, ] = 7.7 Hz, 2H} 2.88
{q,{=75Hz ZH} 271 {5, 3H}L 128 {t } = 7.5 Hz, 3H}.

Example 13 N-[{3R}MZ2.3. 4. %-tetrahydro-1H-carbazol-3-yil-d-thiazel-2-y1- 7 8-dihydro-6H-
pyrimide{5.4-bii14loxazin-4-amine

ﬂ,\ N Prepared according to general method 5S¢, using Z-chlore-N-{{3R}-
/?""”‘%\,,ﬂl ") NH 2,3,49-tetrahydro-1H-carbazal-3-y1]-7.8-dthydro-6H-
! i e '
Nazd N”i\\\ O pyrimido5,4-bi 1 4loxazin-4-amine {1.00 eqg, 107 wmg 4.301
s | fl, } mmol) and 2-{Tri-n-butylstannyljthiazole {1.10 ag, 810 mi, 0.331
<\\\“:§j N ﬁ mmoll

The crude was purified by column chromatography {12 g caviridge} eluting with a gradient of
EtOAC (619% to 180%] in hexane to afford N-{{3R}-2,3,4,9-tetrahydro-1H-carbazol-3-yil-2-thiazol-
2-yE-7,8-dihydro-6H-pyrimide|5,4-bi[1, i}rxavm 4-amine {23 mg.0579 mmol, 19.25% yield}as a
beige solid. UPLC-MS analysis {4 min, basich vt = L84 min, m/z = 4051 [M+Hl+, 10086 purity.
FNMR (400 MHz, DMSCG) 8 1071 {5, 11 }, 7B3I{EI=32Hz IHL767{d 1=32Hz 1H}, 733 (d,]
=77 Hz, iHL 726 {dt. =81, 09 He, 1H}, 706 {d, | = 26 Hz, lH}, 7.00 {m, 1H), 692 {m, 1H), 6.21
(G 1=83He IHLA4G 6 IHLAIT (G I =44 Hey 2HYL 345 (L T = 41 He, 2HL 305 {m, 1HL 292 -
282 {m, 2HY 271 - 2,65 (m, 1HYL 220 - 1.88 {m, 2H}
Example 14
14.1  tert-butyl N-[3-12,4-dichliore-6-{1, 34,5 tetrahydrobenzoledlindol-4-viamino}
pyvimidin-S-yljoxvethyijcarbamate

{ ""7‘:\ Prepared according to general method Za, using tert-butyl
(\\‘r\\ N-12-{2.4,6-trichloropyrimidin-5-ylioxvethyljcarbamats
o ’/I\NH {1.00eq, 163 mg, 0477 mumol}, 1,3,4,5-

, SRS, tefrahydrobenzofcd]indol-4-amine {1.29 2g, 106 mg,

~"NHBoc
/J\ /L (.614 mmol) in Ethanol {2.1679 mL} to afford

tert-butyl N-{2-] Z/iwdlﬁhi@l‘@*ﬁ*{ 1,3,4. 5-tetrahydrobernzofed}indol-4-ylaminoipyrimidin-5-
yHoxvethyilcarbamate {239 mg(0.470 momol, 98.55% yield} as a beige solid.

UPLEC-MS analysis {2 min, basich vt = 1L.26 min, m/z = 4783/480.53/482.3 [M+H|+, 94% purity.

TH NME (400 MHz, DMSC-DaYS 1071 {d 1 = 2.2 He, 1HL 792 (d. | = 8.6 Hz, 1H}, 721 - 7.08 (m,
AHL707-095 (m, 3HL 674 (d 1= 72 He 1HL 442 {dd, J= 98,51 He, 1HL 401 {8 =53 He, 2HL
3.18-3.01 {m, 4H), 298 - 2,88 {m, 1H}, 129 (s, SH),

14.2 N-{5-{Z-amineethoxy}-4,6-dichiorc-pyrimidin-4-yi}- 13,4, 5-tetrahydrobenzo
fediindol-4-aminehydrochioride

H,Nm‘i\\ Frepared accovding to general method 3, using N-{2-12,4-
(}%‘I \] dichloro-6-{1.3,4,5-tetrahydrobenzofediindol-4-
NN H,Ci viamine jpyrimidin-5-yiloxyethyijcarbamate {1.00 sqg, 239
N;'f\ ’O\"’/\NHg mg, .470 mmol) to afford N-[5-{2-aminoethoxy}-2,6-di
o /LE\ N o chiforo-pyrimidin-4-yi}- 1,3,4,5-tetrahydro benzo{cdlindol-
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4-aminehydrochlioride {204 mg0.493 mmol, 83.85%
vieldlas
a grey solid. UPLL-MS analysis {2 min basich rt= 111 min m/z = 3781, 381.1, 3831 [M+H]+,
75% purity. 1H NMR (400 MEz, DMSO-Da} 8 1072 {d, =21 Hz, 1H), 835 {5, 3HL 824 (4, [ =94
Ha, THYL 706 {a F =83 He, THL 7.04 - 695 {m, 2HL, 674 {d ] = 6.9 He, 1HL 445 (3o, 1H)L 424 -
437 fwn, 2HY, 327 [, 3HL 311 - 2,99 {m, 3HL
14.3  Z-chiore-N-{1,34,5-tetrahydrobenzo{cdiindol-4-y1}- 7. 8-dihydro-oH-pyrimido 5,4

b dloxazin-d-amine

HN— Prepared according to general method 4, using N-[5-{2-amincethoxy)-
,/":.\ -

2.6-dichlore-pyrimidin-4-v1}-1,3,4.5-tetrahydrobenzofed]indol- 4-
N aminehydrochloride {1.00 eq, 558 mg 1.13 mmol} to afford Z-chloro-
N"L\TQ N-{1,3.4,5-tetrabydrobenzofcdiindol-4-y1+7 8-dihydro-6H-
] pyriroidos,4-bH 1 4loxazin-4-amine {409 mg 0.958 mmol, 84.69¢
vield] as a grey solid
UPLE-MS analysis {2 min, basicl vb= 1.04 min, m/fz = 342.2/344.2 [MeHl+, 98% purity.
THNMR (400 MHz, DMSO-B6Y8 1065 {s, 1HL 717 {d ] = 3.0 He, 1HL 713 (4 [ =80 Hy, 1HL 7.04
6.96 {m, ZHL 671 {d, | =70 Hz, lH) 634 {d ] =88Hz 1H), 452 - 436{m, 1H}, 408{t ] =43 Hz,
2HYL 339 {q 1 =38 Hy, 2HL 3.00 {g, ] = 5.9 He, 3HY, 286 {m, 1H])
Example 14 2-{Z-methylithiazol-5-y1-N-{ 1,34, 5-tetrahydrobenzofcdlindol-4-y11-7,8-
dihydro-6H-pyrimido|5,4-bli1, 4]oxazin-4-amine

ii:‘m‘\)\ Prepared according to general method 5b, using 2-chlora-N-{1,3,4,5-
[ } l tetrahydrobenzofodjindol-4-v11-7. 8-dihydro-6H-pyrimmido [5,4-
- N “NH

bhifidloxazin-d-amine {100 eq, 60 mg, 0176 mmol} and 2-methyt-5-

AR V/O ; ) ) . R
hi N \] {tetramsthyi-1,3.2-dioxabeoralan-2-y11-1,3-thiazole {1.50 eq, 75 mg, 0331
N'\/;\Q]/ N \ﬁ‘/ mimal}. The crude was purified by column chromatography (12 g
VB )
/\’ cartridge) eluting with a gradient of EtOAc {80% to 100%; v/vi

in Heptane to afford 2-{Z-methyithiazol-5-y13-N-{1,3, 4. 5-tetrahvdrobenzofed}indoi- 4-y1}-7 8-di
hydro-GH-pyrimido(5,4-bi 1 Aloxazin-4-amine {27mg0.0646 mmol, 36.77% vield) as a beige solid
UPLC-MS analysis {Zmin, basich r£=1.80 min; m/z = 4051 [M+H}+, 100% purity. 1H NMR {400
MHz, DMSO-D6) 8 1004 {d, f=2. 1 Hz, 1H}, 7.90 {5, 1HL 714 {d. 1 = 81 Hz, 1H}, 7.02 - 6.97 {m, ZH}.
592 {d =26 He IHLO71{d =09 Hz, 1H}, 600 {d, [ =86 Hy, 1HL 457 (15, | = 0.2, 4.6 He, TH),
409 {6 =43 He, 2H}, 342 - 3236 {m, 2H)}, 215 - 2.99 [, 3H), 2.95 - 2.83 {m, 1H) 257 {5 3H}
Example 14 gtde compound {125 mg G309 mmol) was submitted to chival separation pmvzde
two enantiomers Exampie 61 and Example 62

Example 15 N-[Z2-{1H-indol-3-yllethyil-2-{o-methyl-3-pyridy}-7,8-dihydro-6H-
pyrimido]5,4-blii1,4loxazin-4-amine

I;/ Prepared according to general method 53, using Z-chloro-N-{2-{1H-
| \ﬁ} indol-3-yijethyl]-7 8-dihydro-6H-pyrimidol5,4-bl{ L 4loxazin-4-amine
H ’ {1.68 g, 80 mg 0.273 yowmol} and 2-Methyipyridine-5-boronic acid
/‘\l J {1.50 g, 56 mg 0.409 mmol} The crudes was purified by column
/&/ A N chromatography {20 g cartridge) eluting with 2 gradient of B10QAC {046
N to 1009%] in iso-hexane folowed by prep HPLC to atford

it
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N-[2-{1H-indol-3-yhjethyii-2-{6-methyi-3-pyridyl}-7,8-dihydro-6H-pyrinide{5,4-b}{ 1, 4]oxazin- 4-
arpine (8.0 mg 0.0205 numol, 7.51% vield] as a beige solid.
UPLC-MS analysis {6 min, basic): vt = 2.94 min, m/z = 387.1 IM+H]+, 99% purity.
TH NMR {400 MHz, DMSO-D6Y S 1076 {s 1H} 919 {dd, | =23, 08 Hz, lH} 3.31 Mﬁl j = 8.1, 2.2 Hz,
THY, 7.58{d, {=7.8He, 1HL 730 (dd.} SO Hz THL724(4, J =81 He, 1HL 7 d, {=22Hz
PR, 7,03 {my, 1H), 694 [m, IHL 678 (s IHL 27 (8 1= 50 Ha, 1HL 411 - 405 {m, ZHJ, 6604 =
8.3, 6.2 He, 2H), 338 (g, ] = 3.7 Hz, ZH), 2.99 - 2.90 {m, ZH). 3H not observed [Me}
Example 16 2-{5-fluore-6-methyl-T-pyridyl-N-[2- 0 Heindol-3-vhethyil-7 8- dihydro-6H-
pyrimidei’ 4-bi{ 1 4loxazin-4d-amine

f;’ﬁ\\ Prepared according o general method 5b, using 2-chioro-N-{2-
/J/J\ @I\ {1H-indpol-3-yhethyl}-7,8-dihydro-6H-pyrimidol5, liwb} [1,4{oxazin-

HN o 4-amine {100 eq, 90 g (273 omol} and 3-Fluoro-Z-methyl-5-

N”l\\\ PEON {4,455 teramethyl-1,3,2-dioxaborolan-2-ylipyridine. The crude

Fr /JLNIJ\Nf was purifisd by column chromatography {20 g cartridge} eluting
/]1 j H with a gradient of Et0Ac {0% 1o 100%) in so-hexane to afford

2-{5-fluoro-6-methyl-3-pyridvi}-N-[Z2-{ 1 H-indol-3-vilethyl}- 7 B-diliydro-6H - pyrimido{ 5,4

b1, 4]oxazin-d-amine {8.0 mg {.0192 mmol, 7.03% vield} as a beige solid.

UPLC-MS analysis {4 min, basic)h: vt = 1,85 min, m/z = 4051 [M+Hl+, 97% purity.

TH NMR (400 MHz, DMSG-D6}6 10.76 {5, 1HL .04 (£ i = 16 He, 1H)}, BOS {dd, | =10.9, 1.7 Hz, 1H},
78 {dd f =78 1.0H IHL730(dE ] =81, 09 He, 1H}, 715 {d, [ = 2.4 He, 1H), 7.03 {1, 1H]}, 6.93
{m, THYL 685 (s, THL 636 (6 [ =59 Hy, THL 409 (L) =43 He, JHL 371 - 361 (10, 2HL 330 (d. | =
3.9 Hz, 2H}, 298 - 290 {m, ZH). 3Hs not ubsewed,

19F NMR {376 MHz, DMSO-D61 & 126.00

Example 17 3-[4-E-{1H-indol-3-yDethyviamina -7, 8-dihydro-6H-pyrimido] 54-b1.4]
gxazin-Z-yii-1H-pyridin-2-one

NNH Prepared according to general method Sh, using 2-chloro-N-{2-{1H-

/L\‘/N\“ indol-3-yvhiethyl]-7, 8-dibvdro-6H-pyrimido{54-bil 1, 4loxazin-4-amine
{ \:::J/ j ..... ‘) L p}' A ¢ Y
Hi\i‘f (100 eq, 150 mg 0455 romol) and {Z-oxo-1 Hopyridiv-3-yliboronic
N,‘/'\\ /.0\] acid {1.50 sg, 95 mg, 4.682 mmol}. The crude was purified by colunm
Bf’“\\x?f’i\N" ﬁ‘/ chromatography {40 gcartridgs} eluting with a gradient of EtOAc (0%
\g«f{\\r@ to 100%; v/v] in iso-Hex to afford

3-{4-[2-{ 1 H-indol-3-yliethylaminoe]- 7, 8-dibydro-6H- pyrimido5,4-bl{ L 4]oxazin-2-yi- 1 H-pyridin-
Z-oma {83 mg0.214 mmol, 46.98% yizid} as a beige solid. Exampls 17 is subject to kefo-enocl
tautomerism. [t may also exist in the following form: 3-{4-{{2-{1H-indol-3-yhiethyllamino}-7.8-

dibydro-6H-pyrinddol5,4-bli L 4loxazin-2-yhipyridin-2-0l
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]}TWN\H UPLC-ME analysis {2 min, basic}: rt = 1.64 min, m/z = 389.1 {M+Hi+,
;/E 4 ‘}; 100% purity.
M = {HNMR {400 MHz, DMSG-D6Y 8 10.78 {5, 1H}, 8.47 {5, 1H}, B.07 {s,
N \}Efow 1HL7.55{d, }=79Hz 1H),730{dt =80, 09 Heg ZHL 717 (d ] =24
oy Lfoi\Nx Hz, THL 703 (m, 1HL 694 (m 1HL 688 {5 IHL 673 {5 IHL 411 (L] =
ﬂ\Nl‘OH H 43 He, 2HL 263 (g, 1= 6.8 Hy, 2H), 343 {d, | = 3.7 He, 2H), 3.02 - 2.92

{m, 2H} 1H not observed,
Example 18 5-[4-[2-{1H-lndol-3-yljethyviaming -7, 8-dihydro-6H-pyrimidois 4
bill4joxazin-2-vil-iH-pyridin-Z-one
!T”N\h Prepared according to general methoed 5b, using 2-chloro-N-{2-
(’lz\ 4 %Q\\ {1H-indpi-3-yhethyi]- 7, 8-dihydro-6H-pyrimida{5.4-bl1 4]joxazin-

N d-amine {150 mg 0,455 romol} and &-Hydroxypyridine-3-boronic
N"%”O\: acid pinacot ester {151 mg, 0.682 mumol}. The crude was purified by
e E\N ,;,E\N / column chromatography {40 g cartridge) eluting with a gradient of
/)[ ! H Bt ac {006 to 10006; v/v] in iso-Hex to afford
o N7

5-{4-12-{1H-indol-3-vliethylamine}-7, 8-dihydro-6H-pyrimide{5.4-bH 1, 4 joxazin-Z-vi}- 1H-pyridin-
Z-one {77 me0.195 mmol, 42.81% yield) as a yellow sohid. Example 18 is subject to keto-enol
tautomerisim. It may also exist in the following forny: 5-{4-{{ 2-{1H- indol-3-yliethyl jamino}- 7 8-

dihydro-6H-pyrimido{5.4-b}{1,4joxazin- 2-ylipyridin-2-ol

ﬁ”'NH VPLO-MS analysis (2 min, basich rb= 146 win, /7 = 3891
(f \(j P+-H+, 100% purity.

HN R 1H NMR analysis 1H NMR {400 Miz, DMSCG-D6) § 1078 (5,
THYL 847 {5, THL 807 (5 1HL 755 (d, = 79 He, TH), 730 {du}
\j/ = 8.0, 0.9 Ha, 2H), 717 (d {=2.4Hg, THYL 7.03 {m, 1HL 694 {m,
f”j) 1HYL 6.88¢s, 1H} 673 {s 1H), 411 {tL |=43 Hz, 2H}, 363 {q, | =
6.8 Hz, 2H}, 3.43 {d, j = % Hz, 2H}, 3.02 - 2.92 {1, Z2H). 1H not

ohserved.

Example 1% 3-[4-[2-{1HE-indol-3-yl}ethylamine}-7,8-dihydro-6H-pyrimide{5,4-

bif i 4joxazin-2-vl}-1-methylb-pyridin-2-one
NH

[f" . Prapared according to general method 5h, using 2-chlore-N-{2-{1H-
J”J\€ 3 indol-3-yjathyl]-7 8-dihydro-6H-pyrimide5,4-bli{1, 4loxazin-4-
HN o amine (150 mg, 0.455 mmal} and 1-Methyl-2-oxopyridine-3-boronic
N/\j O acid {104 mg, 0.682 mmaol}. The cruds was purified by column
chromatography (12 g cartridge] eluting with a gradient of EtOAc

s oy TN

I I\ H {0%-100%v/v} in hexanes to afford 3-{4-{2-{1H-indol-3-yi} ethyl

] o aminol-7.8-dihydro-6H-pyrimido5,4-bil i dloxazin-2-vi}- 1-methyl-

pyridin-Z-one {13 mg 0.0304 mmol 6.68% yieid) as a yellow solid. UPLC-MS analysis {4 min,
basich rb= 138 min, nyfe = 4031 [MeH]+, 24% purity. 1TH NMR {400 MHz, DMSG-D6) 8 1070 {5,
THL 770 (4 1=67 Ha, IHL 760 {d, | =79 He, 1HYL, 704 (s, BHYL 727 (dd 1 = 8.2, L1 Ha, 1H), 710
(d [=23Hz 1H}, 699 {m, 1H), 688679 {m, 1HL 665 (s, 1H}, 619 {t | =68 Hz, 2HL 405{dt | =
130,48 Hy, 2HYL 351 {g. 1 = 70 He, 2HL 342 (5. 3HL 337 (s, 2H), 2.93 - 2.85 {m, 2H)

57
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Example 28 N-[2-{6-fluoro-1H-indol-3-ylethyi-2-{6-methyi-3-pyridyl-7, 8-dihydro-6H-
pyrimideis &bl 4loxazin-d-amine

g”'N? Prepared according to general method 5b, using 2-chloro-N-
[/ \‘{:’%\S\X%_F {2-{6-Huora-1H-indel-3-yiiathyi]-7,8-dihydro-6H-
HN o pyrimido[5, 4-bi[ L 4loxazin-4-amine {140 mg 0.403 mmol}
l\/“\"\ ] and 2-Methylpyridine-5-bovonic acid {83 wmg 1,684 momol )
“ /JJ\ ,;E ] The crude was purified by column chmmamgmphy {24 ¢
E i H cariridge] eluting with a gradient of EtOAC (0% 1o 100%; v/v}
N in iso-hexane followed by prep HPLE to atford

N-{Z2-{6-fluoro-1H-indol- 3-yhethyl]-2-{6 methyl -pyridyl}-7 B-dihydro-6H-pyrimida|5,4-
bH1,4]oxazin-d-amine {37 mg .0887 mmol, 22.04% vield}.
UPLC-MS analysis 6 roln, basic): vi = 298 min, m/z = 4051 [M+Hl+, 100% purity.
LPH NMR (400 MHz, DMSQ-D618 1084 (5, 1HL 917 {dd, [ = 2.3, 0.8 Hy, 1H)}, 829 {dd, [ =80, 2.2 Hz,
1HYL 7.54 (dd. ] =8.7, 55 Hz, 1H}, 7.2 i{dtj—Si 0.7 Hz, IH}, 735 {d, { =21 Hg 1HL7.06 (dd. | =
102,23 He, THL 684 - 674 (m, 2HL 628 (L] =59 He, 1TH)L 431 - 400 {m, 2H), 3.65 (g, | = 6.9 Hy,
2HY 339 {5 [ = 3.9 Hy, 2H), 2.97 - 2.88 {m, 2H 1} 3Hs not observed,
19F NMR {376 MHz, DMSO-D6} 6 -122.37 - 122,40 {m}.
Example 21 3-[4-[E-{e-fluore-1H-lndol-3yliethylamino 7, 8- dihydro-6H-pyrimidois, 4
bifi 4loxazin-2- yﬂ} EH ~pyridin-Z-one
B»M Prepared according to general method 5b, using Z-chioro-N-[2-
\<} {#-fluoro-1H-indol-3-yijethyi]-7, S-dihydrrsme%iimp"rimidoE:S,-'im
J/\ bt 4joxazin-4-amine {160 mg 0.461 mwroaol} and {2-oxo-1H-
A D pyridin-3-ylibovonic acid {96 g 0,691 mwmol}. The crude was
NE \j j purified by column chromatography {20 g cartridge ) eluting
FY’A\N/ N with a gradient of BEI0Ac {045 to 100U4; v/v] in iso-hexane 1o
SN : affovd 3-{4-[2-{6-fluorg- 1 Hoindol-3-yllethylaminel-7 8-

dihvdro-6H-pyrimido{s,4-bl{L4loxazin-Z-vi}- 1H-pyridin-Z-one {5.0 mg0.0122 mmol, 2.649%
vield) as a beige solid. Example 21 is subject to keto-enol tautomerism. £ may also existin the
following form: 3-{4-{{2-{6-Fuoro-1H-indol-3-yllethyl Jamine}- 7 B-dihydro-6H-pyrimido[5,4-

bi{l ,f-i-joxmm~2~yi_}pyrldmman-:si

!}”’i\fi UPLC-MS analysis {6 min, bagich rb = 273 min,
‘/J\ ‘\/\ “:f\ m/z o= 4071 [M+H, 9986 purity.
. F . ..
HN 1H NMR (400 MHz, DMSC-D6) 8 18806 {5, 1H},
N/l\ O.. 846 {d, =78 Hz, 1HL 810 (s 1H}, 7.52{dd, ]
i t] = 86,56 He, 1HY, 730 (s, 1HL 706 (s 1H), 7.06
~) "~ < - i :
To7 NN {dd,]=10.2, 2.4 Hz, 1H), 6.90 {s, 1H), 6.80 {1, ]
SN oM =90 Hz, 1H}, 6.70 {5, 1H), 411

(L1 =43 He, 203,360 {d, [ = 7.5 Ha, 2HY, 342 {s, 2HYL 294 {4, | = 7.6 He, 2H) 1H not observed.
TOF NMR {376 MHz, DMSO-D6Y§-122.36.

Example 22 2-[2-{diflucromethoxy}-3-pyridyl}-N-[2- {1 B-indol-3-yijethyl}-7 8-dibydro-
sH-pyrimidol5 4-bii L 4loxazin-4-amine
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;” Pj:i\ Preparad according to general method 5b, using 2-chlore-N-{2-{1H-
o \Q indol-3-yhethyl}-7,8-dihydro-6H-pyrimido 5 4-bl L 4loxazin-4-amine
Hr?i/' ) {1.0eq 150 mg {1414 mmol) and 5-Fluoropyridine-3-boronic acid {2.0
r\.i’A\\v/ O\E eq, 117 mg, {1.828 mimol). The crude was purified by column
:/"\&Tf’\;\g””"\;\;”' chromatography {20 g cartridge] eluting with a gradient of EtOAc (0%
g\N’f”E\Q : 0 100%,; v/v} in iso-hexane to alford
FE

2-12-{diftuoromathoxy)-3-pyridyi]-N-[2- {1H indol-3-yi}ethyll- 7 8-dihydro-6H pyrimido{5,4-

bi{ 1 4loxazin-d-amine {79 mg 0,175 mmol. 57.64% yield) as a beige sclid. UPLC-MS analysis {4
min, basich vb= 179 min, m/z = 4391 {MHE} G7% purity. 1H NME {400 MHgz, DMSO-D&YS 1070
{5 1H}L, 823 {dd, | =49 2.0Hz 1H}, 803 {dd. | = 7.5, 20 He, 1H}, 7.68 (s, 1H}, 7.56 - 7.48 {m, 1H},
734 -723(m ZHL 708 {4, =23 He, 1HL 699 {1, LHL 685 - 076 {m, 2HL 630 (8 | = 59 Ha,

HL 43340600, 2HL 355 (g 1= 7.0 He, 2H, 338 {q, | = 3.7 Hz, 2H), 2.94 - 2.86 {m, 2H).
19F NMR {376 MHz, DMS0O- Dé} & -86,

e

“\3

G, -86.83

$-oyridyib- 7 8-dihydroe
Eﬁ?i‘;’“\ Prepared according to geuneral method 5b, using 2-chlorg-N-[2-{1H-
j/ \(\:‘"ﬁ) indol-3-ylethyil-7 8-dihydro-6H-pyrimide{ 5, 4-bli1,4joxazin-4-
N - aroine {180 mg 0.544 mmol} and {Z-reethoxy-5-methyl-3-
N"k\ QT pyridyliboronic acid {137 mg, 0.819 mmol}. The crude wags purified
. /\NE/U\Nf’ N by column chromatography {20 g cartridge } eluting with a gradient
LN'%E\O/ H of Et0AC {11% to 100%; v/v]} in isn-hexane to afford

N-[2-{ 1H-indol-3-yhethyll-2-{ 2-methoxy-S-methyl-3-pyridyl- 7, 8-dihvdro-6H-pyrimido{5,4-
bi{l,4ioxazin-4-amine {175 mg0.408 mmol, 74.67% yield} as a beige solid.
UPLE-MS analysis {2 min, basich ri= 1.07 min, m/z = 417.2, {M+H]+, 98% purity.

1H NMR (4&)3 MHz, DMSO-DE} S 10.72 {s, 1HL 7.95 (dd. | = 2.5, 0.9 Hz, 1H), 7.62 (dd, 3u 5, 0.7 He,
1H), 7.57 {4, ] = 7.9 Hz, 1H}, 7.26 (m, 1H}, 7.09 {d, ] = 2.3 Hz, 1H), 6.99 {m, 1H}, 6.82 - 6 (
6.25 gu:s,@ Hz, 1H), 4.07 {g. ;~ 3.7 Hz, ZH). 3.73 {s, 3H), 3.56 - 3.46 {m, ZHj, 340 - 3.34 {m, qu

294~ 286 (m, 2H) 2.20 {5 3H

Intermediates for Example 24

24.1  tert-butyl N-{2-]2 4-dichiore-6-[2-{6-flusro-1H-indol-3-vljethoxyipyrimidin-5-
vii s}xveth}‘iﬁcarbamate

Prepared according to general method 2b, using 2-{6-fuore-1H-

F\(:‘}.Jj? indcol-3-yliethanol {1.10 eq, 261 mg, .46 mmol} and tert-butyl N-
J [2-12.4,6-trichioropyrimidin-5-ylioxyethyljcarbamate {1.00 eq, 454
<\O g 1.33 romal) to afford tert-butyl N-{2-[2,4-dichloro-6-{2-(6-
N Oy fuoro-1H-indol-3-yDethoxy]pyrimidin-S-yHoxyethyllcarbamate
or /iLN/ a1 Boc {654 mg 1.09 mmol, 82.25% yisld} as a yellow solid.

UPLC-MS analysis {acidic, 2mind: vt = 131 min, no ionisation, 819% purity.

%41
o
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TH NMR {400 MHz, DMSG-D6Y8 1096 {s, 1HL 7.63 (dd, ] =87, 54 He, 1HL 7.26 (d = 2.3 Hz, 1H},
A2 [ =102, 23 He, 1HL 692677 Im, 2H), 462 (L] = 7.0 He, 2HL 400 (d, ] = 5.7 Hz, 2H),
326312 {m, 4HY, 1.37 {d, | = 2.6 Hz, OH). 19V NMR {376 MHz, DMSC-Do} 6 -122.28
242 Z2-[24-dichlore-&-[2-{6-fluoro-1H-indol-3-yethoxyipyrimidin-5-yijoxy
5 ethanaminehydrochloride

NH 8 Prepared according to geneval method 3, using tert-butyl
s ‘\“*\ﬁ N.[2-[2,4-dichlore-6-]2-(6-Bunro- 1H-indol-3-
P \fﬁ\ 5 yviiethoxyipyrimidin-5-vijoxyethyijcarbamate {1.00 egq,
j‘ﬁ' \\E T NH, 854 mg 1.42 mimol} to afford
o N Nl T

2-12.4-dichlore-6-{2-{&-fluore-1 H-indol-3-yllethoxy {pyrimidin-5-yljoxyathanamine hydrochioride

{484 g, 1.02 mmol, 71.65% vield} as a pink solid,

UPLC-MS analysis {2 min, basic): vt = 110 min, m/z = 385.2, 367.2, 3892 [M+H]+, 89% purity.

TH NMR {400 MHz, DMS0-D6Y 6 11.03 - 1093 {in, 1HL 811 {5, 3H}L 764 {dd. | = 87,55 He, 1H},
W 728(d f=23Hy IR}, 714 {ad, =102, 24 He, 1HY, 688 0m, 1HL 465 {0 =7 L He, ZHLA18 (L

=53 He, 2HL 3228 1=7.1He 2H), 3,34 (g, ] = 5.4 He, 2H

19F NMR (376 MHz, DMSO-U6) & 122,19,

243 Z-chlore-4-[2-{6-fnoro-1 H-indol-Z-yliethoxyi-7 8-dihydro-aH-pyrimido{54-bi 1,4]

gxazine
HNW‘\‘ Prepared according to general method 4, using 2-{2 4-dichlore-6-{2-
e - . - P T
f/\\ {6-fluoro-1H-indol-3-vijethoxy]pyrimidin-5-
\,/ff

A o. viosyethanaminehydrochioride (1 08 eq, 400 mg 0949 mmel i o
iﬁ/ji \ afford Z2-chloro-4-[2-{&-fluore-1H-indol-3-yhethoxyl- 7. 8-dihydro-
Ci N \iH/ aH-pyr umx?loE_S,-'imi}j{i,livjorr(azme {285 mg, 0449 mamol, 47.38% vield)
as a beige solid.
15 UPLC-MS analysis {2 min, basicl: rt= 1.07 win, /2 = 3492, 3512 [M+H]}+, 55% purity,
TH NMR {400 MHz, DMBO-D6Y S 1090 (s, 1H), 7.79 (s, 1H)L 759 {dd, = 87,54 Hz 1HL, 716 {d, | =
23 Hz IHL 7L -7.06 0m 1R, 683 - 675 {m, THL 4390 =71 He, 2HLA03 (4 { =43 Hy, 2H),
338 {g [ =3.8Hs 2H), 3.04 {t = 7.1 He, 2H) 19F NMR {376 MHz, DMSC-D6) 8- 122,40,
Exampie 24 4-[2-{6-fluore-1H-indol-3-yljethoxy}-2-{Z-methyithiazel-5-v1}-7, 8-dihvdre-
20 sH-pyrimideoi54-bi{ L 4ioxazine

Prep::u‘efi according to general veethod 5h, using 2-chloro-4-{2-{6-

TN P
r"‘& e 1“0 fluore- i H-indol-3-yijethoxy}-7,8-dihydro-6H-pyrimidoeiS 4~
N’J“\\* o i:-}E_'lA-jO):azine {1.00 eqg, 140 mg 9.221 numol} and Z2-methyl-5-
PN A »I J {tetramethyl-1.3,Z-dioxaborelan-Z-y1 - 1.3-thiazole {1.56 q, 75 mg,
S = ».Nf
N\}‘ﬂé H $.331 mmaoi). The crude was purified by column chromatography {12
/

g cartridge) eluting with a gradient of EtOAc {100%; v/viin
iso-Hexane followed by prep HPLC to obtain 4-[2-{6-Tuoro-1H-indal-3-yllethoxy - 2-{2-methyl

thiazob-5-yi}-7 8-dibhvdro-6H-pyrimido]5,4-bl{ 1 4loxazine {55 mg 0.0130 mmol, 5.87% vield} asa

white solidh. UPLC-MS analysis {4 min, basich vt = 1.78 min, m/z = 412.1 [M+H+, 97% purity.
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1H NMR {400 MHz, DMSO-D6Y 8 10,93 {s iHLE 7995 1HL 758 (dd. ] =87, 55 Hz, 1HL 751 {d, | =
28 Hz 1HL 7.20 {d,f: 23 Hz IR}, 7.12-7.02 {m PHL 681 (o BHL 4459 (L1 =73 He 2HL 405 (%,
i=42Hz 2H}, 3,42 - 335 {m, 2H}, 3.09 (t J= 7.2 Hz, 2H), 2.60 {5, 3H).

intermediates for Ex&mpie 25

251 tert-butyl N-[2-[2,4-dichiore-6-[3-( H-indol-3-vhethowyipyrimidin-5-yHoxyethyl]

carbamate

,;/"‘*?f\) Prepared according to general method Zh, using tert-butyl N-{2-
\:::f}‘"\} {Z.4,6-trichioropyrimidin-5-yijoxyethyllrarbamate {1.00 eq, 036 g
< 1.65 wmmol} and Tryptophol {110 eq, 190 mg 1.16 mmol}. The
ji\ O crudde was purified by calumn chromatography {20 g column]
E \: ™ 2 eluting with 2(-30% EtDAc in iso-hexane to afford
o N e o

tert-butyl N-{2-[2 4-dichkiovo-6-{2-(1 H-indol-3-yhethoxylpyrimidin-B-vlloxyethyllcarbamate {$.31
g,0.650 mmol, 61.86% yield} as white solid.

UPLE-MS analysis {acidic, Zraind: rt = 130 min, no fonisation, 989% purity. 1TH NMR {460 MHz,
DMSO-D6IS 1086 (s, 1HL 760{d, =78 H, IHL 731 dei=81 L0 He 1HL722{d ] =24 Ha
1HY, 7.04 {ddd, [ = 81,69, 1.2 He, 1H), 690 {ddd, | = 79,69, 1.1 Hz, 1H)}, 682 {t. ] = 5.7 Hz, 1H},
A57 {6 i=71Hg 2H}, 397 (£ ] =57 Hz 2H} 316 {dt | =75 6.4 Hz, 4H}, 1.33 (5 9HL

252  Z-P24A-dichlore-6-[2-{1H-Indol-3yhiethoxyipyrimidin-S-viloxyvethanaming
hydrochioride

NH%\ Preparad according to general method 3, using tert-butyvl N-
i/ \}f/ 4 [2-12,4-dichlore-6-[2-{1H-indol-3-yliethovylpyrimidin-5-
Nz e
A viloxyethyllcarbamate {100 eq, 113 g 242 wmol} to
N Oy
| 2 afford2-{2, 4-dichloro-6-12-{1H-indol-3-
M Gl
Ct N Ci H

yethoxyipyrimidin-5-yiloxyethanamine bydrochloride
H’).EB&;‘, 0.568 mmol, 85.46% yield) as a grey solid. UPLG-MS analysis: {2 min, acidic): vt = 0.89 min,
mfz =367.2/369.2/371.2 [M+Hi+, 97% puntv 1H NMR analysis : 1H NMR {400 MHz, DMS0-Do) &
181 {s, IHL831(d =57 Hz, 1HL 821 (s 3HL 762 (LI =64 Hz, 1HY, 730 (8 | = 6.6 Hz, 1H),
FAB-702 {m, 1HL 702 {0} =67 He, TEH'}, 6.9 {q, ] =67 Hz, IH}, 408 {d, 1 = 5.2 Hy, 2H), 358 (s,
2H}, 3.18 {5 2H}, 2.93 {5, 2H}. 19F NMR {376 MHz DMSO] 8- 122,19,

25,3 Z-chlorg~-4-[2-{1H-indol-3-yijethoxy]-7 B-dihyvdroe-6H-pyrimido}5,4-bH 1 4joxazine

hN Prepared according to general method 4, using 2-{2,4-dichloro-6-{2-

-~

:j \&\0 { 1H-indol-3-yhethoxylpyrimidin-S-yvljoxyethanaminehydrochioride
{1.00 eq, 140 mg, 0.346 myaol} to afford2-chloro-4-{2-{1H-indol-3-
N )iNZ\NJ yitethoxyi-7 8-dihvdro-6H-pyrimidei5,4-bi{ 1, 4]loxazine {128
me (.348 mmeol, 1(383.43% vield} as an off-white solid.

UPLC-MS analysis: {2 min, basic): vt = L.10 min, m/z = 331.1/333.1 [M+H]+, 50% purity.
TH NMR analysis: TH NMR (400 MHz, DMSO-Da} 8 10.83 {5, 1H), 7.80 (5, 1H}, 7.59 {d, I = 7.9 Hz,
IHY, 7 A =81 He IHL 706 {d =24 He THL 703001 =75 Hy THL 694 (8 ] = 7.5 Ha, 1H),

4,40 (t, } o 7,4 Hy, 2HY, 4.03 {5, 2H), 338 {5, 2HL 306 {4 [ = 7.4 Hy, 2H)
Example 25 3-{4-3-{1H-indol-3-yiethoxy}-7.8-dihydro-6H-pyrimideoi5,4-bl{ 1 4joxazin-2-
vhpyridin-Z{iH}-one

o
b
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Prepared according to general method 5b, using 2-chlore-4-{2-{ 1H-indol-
3-vhethoxyl-7 . 8-dihydro-6H-pyrimidel5,4-bH{ 1 Aloxazine (1.0 eq, 50 mg
0.151 mmol} and {2-hydroxy-3-pyridyliboronic acid {1.5 ag, 31.49 mg,
0.226 mmol} The crude was purified by column chromatography (20 g
cartridge eluting with & gradient of MeOH {10-15%; v/v}in DCM 1o
afford3-[4-[2-{ 1H-indol-3-vliethoxy]-7,8-dihydro-6H-pyrimido
{5.4-bi[1,4foxazin-Z-yvipyridin-Z-of {13 mg0.0308 mmol, 20.39% yield} as a beigs solid.
Exaraple 25 {s subject to keto-enol tautomerism. [t may also exist in the following form:
3-{4-{2-{1H-indob3-yljethoxy -7, 8-dihvdre-6H-pyrimido]5,4-bH 1 4joxazin-2-vhDpyridin-2-0l
UPLC-MS analysis {4 min, basich 1t = L33 min, m/z = 390.3 [M+H]+,
1309 purity,
THNMR {400 MHz, DMSO-D6} 8 1393 {s, 1H) 10.89 {5, THL 851 {5,
THYL 817 {5 1HL 807 (5, 1HL 762 (d, | =79 Hz, 1H}L 735(d |=81
Hz, 1H}, 7.25 {5, 1H}, 7.07 { ,} = 7.5 Hz, EH} 698 (s, .ZH} 4.62 (5, ZHL
413 {d, = 138 Hz 2H)}, 5 1 (s, - '
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fulfmindy 3
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ifon cally
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intermediates for Example 26

261 Z6-dichioro-N-[2-{ 1H-indol-3-yliethyi]-5-methoxy-pyrimidin-4-amine
Prepared according to general method Za, using 2.4,6-trichiorn-5-
Methoxypyrimidine {1 eg, 1.50 g, 7.03 wmmol) and tryptamine {L15 eg,
1.29 g, 8.08 mmeoi} in Ethanol {15 mL}. Removal of volatiles and
trituration in Water/MeUH afforded 2,6-dichloro-N-{2-{1H-indol-3-
viiethyl]-5-methoxy- pyrimidin-4-amine
{2.30 g.6.82 mumnol, 97.06% yield}.

UPLC-MS analysis {4 min, basic): vt = 1.93 min, m/z = 336.9/338.8 [M+H{+, 97% purity.

TH NMR {400 MHz, DMSO-D6} 8§ 1082 (s 1HL B19 {0, /=59 Hz 1HL 763 (d =79 14, 0.7 Hz,

THY, 734 {ade J=81 LOH IHL 738 (d f=24Ha THL 707 (e =81, 7.0, L2 Hz 1HL 698 {1d.

=8.0, 7.0, 1.1 He, THY 370 (s, 3H), 3.60 {g, 2H), 2,97 {4, 2H).

262 24-dichioro-6-[2-{1H-indol-3-ylethyviaminolpyrimidin-5-ol

[*1]
Pad
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Vel To a solution of Z,6-dichiors-N-{2-{1H-indol-3-yl}ethyl]-5-
( ﬂ}f \L methoxy-pyrimidin-4-amine {1 eq, 2.20 g, 6.8Z mmol} in DCM
NH {120 mL} was added boron tribromide {1.2 eg, 82 ml, 8.1%9 mmol}
j&i’j‘\\I’OH in DM {1 M) under a nitrogen atmosphere and the mixture was
c N e stirred for 18 hours. Further addition of boron tribromide

solution and stirring, were needed to take the veaction to completion as shown by UPLE analysis
The reaction mixture was quenched with Me(GH {30 mL} and water {31} mL}. Layers were
separated and agueocus was exiracted with DUM twice and organics were concantratad and
absorbed into silica, loaded into a sitica packed column and product was eloted using a BEtOAx
Hexane mixture to give 2,4-dichlore-6-{2-{ 1H-indol- 3-yl jethylammoipyrimidin-5-0l {1.58 g4.64
mmol, 68.05% vield} as a brown solid,

NOTE: 20% trans-halogenation occurred generating 2-bromo-4-chlore-6-{2-{1H-indal-3-
yhethyviaminolpyrimnidin-5-ol. The by product was carried over throughout the synthetic route
reacting the same way as its chloro counterpart  UPLO-MS analysis {4 min, acidic): rt= 1.09 min,
m/z = 322.9/324.9/326.9 IM-H]-, 99% purity. 20% of brominated regioisomer.

U NMR {400 MHz, DMSO-Ds3 6 1081 {5 1HL 1016 {5, THY 7786 J =59 He, 1HY 7.66 {d, 1H},
733{dt f=81 1.0Hz 1H}, 7.17{d, /=23, L2 Hz, 1H), 707 {ddd, /=81, 7.0, 1.2 Hz, 1H)}, 698
fddd, /=80, 7.0, 1.2 Hz, 1H3, 3,60 {g, 2HYL 295 {1, 2H)

26,3 tert-butyl N-[{i1R}-1-[[2 4-dichlore-6-[2-{ 1 H-indol-3-yhiethviamino]pyrimidin.5-
viiexymethyl]-2-methoxy-ethyljcarbamate

HN%‘%\ Prepared according to general method 1, using 2,4-dichloro-6-
{l\,: . \] 5 F2-{1 H-indol-3-vliethyiaminoipyrimidin-5-0l {1 eq, 360 10g,
b QC

™ N’ 1.11 wmol}, and N-Boce-{s}-Z-aming-3-methoxy-1-propans

NH H
NM{\\ ’o"v"j"-‘.f/'o‘\.
W
C,/l\ N e chromatography eluting with hesane then 1011 and 4.1
Hexane:EtOAe to afford tevt-butyt N-[TIR {1 2-bromo-4-

chloro-6- {2-{1H-indol-3-yljethylaminoipyrimidin-5-vljoxy methyl}- 2-methoxy-ethyljcarbamate

{1.42qg.0.32 g 1.56 mmol}. The crude was purified by column

{1080 mg 0.177 mmol, 15.86% yield} asa brown oil, UPLC-MY analysis {4 min, basio): ri= 231
i, 1o/2 = 5010.0,/512.1/514.2 IM+H+, 98% purity, 1H NMR {400 MHz, DMS0O-D6Y 5 10.84 {5, 1H),
B.87 {5, 1H), 79 {m, 1HL 763 (d ] =81 Hg, 1H}, 734 {4, ] =81, Hz, 1H}L 718 (s, 1H}L 711 - 7.02
{m, 1H) 6.98{t [ =85, 6.0 Hz, 1H}, 4.81 - 4.72 {1p, 1H), 400 - 3.83 {m, 2H), 3.62 {g, / = 7.6 Hz, ZH},
3360s 2H), 323 {5 3K, 29800 = 7.7 Ha, 2H), 139 {5 9H)

26,4  5HERPZ-amine-3-methoxy-propoxy]-2,6-dichlora-N-[2-{ 1 H-Indol-3-yliethyl]
pyrimidin-4-aminehydrochioride

F}E‘N'“{I Prepared according to general method 3, using tert-buiyl N-
@J\‘ [(IR}-1-{{2,4-dichlore-6-[2-{ 1 H-indol-3-
= :\“NH NH, HC viiethylaminolpyrimidin- 5-vHoxymethyli-Z-methoxy-
N Dty O ethyljcarbamate {1 eg, 400 mgz 0.635 mmol] to afford 5-[{(2R})-
CE"ﬂ\ NJ:C! Z-aming-3-methoxy-propoxyi-2,.6-dichlore-N-{2-{1 H-indol-3-

ylhethylipyrimidin-4-aming; hydrochioride {330 mg, 1.739
ramol, 90.63% yield}).
UPLE-MS analysis {4 min, basic}: ro= 191 min, /2 = 410.0/412.0/414.0 [M+H}+, 80% purity.

63
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TH NMR {400 MHz, DMSO-D6Y 8 10.85 {s, 1HEL 887 (5 1H}L 847 {brs, 3H}, 7.66 {d. /= 8.1 Hz, 1H},
T34 f =79 Ha IHL7 20 (s IHL 70000 f =7 8 He, THL 699 (6 /=75 Hg, 1H), 481 - 472 {m,
THY, 420 - 411 {m, 1H), 404 {dd, =10.2, 6.0 Hz, 1H}, 3.72 {brs, 1H), 3.67 - 358 {m, 3H}, 3.32 {s.
3H}, 2.98 {1 f = 7.9 Hz, 2H).
265  {7Rp-Z-ghlore-N-[2-{1H-indol-3-yliethyll-7-imethoxymethyl})- 7, 8-dihydro-6H-
ByY imid@{ s 4-bif i 4lovazin-4-amine

N,\/ Prepared according to general method 4, using 5-{{ZR}-2-aming-3

el 1 methosypropoxyi-2.6-dichiore-N-[2-{1H-indol-3-vljethylpyrinmidin- 4

o aming; HC {1 eq, 330 wg 8.739 mmeol) to alford{7R}-2-chlore-N-{2-

PENPEEN
N
A I ““WC’ {1H-indol-3-yhjethvl}-7-{methoxymethyl }-7,8-dihydro-6H-pyrimido
o NN .
H {5.4-bl}i1, Q-EOXQZH}-@-%HYHHP {160 mg.428 mmol, 57.43% viald}
UPLC-MS analysis {4 min, basich rb= 1.74 miv, my/z = 374/376 [MeHl+, 819 purity.

LPH NMR (400 MHz, DMSCG-D61 8 1080 {5 1HL 7.65(d, [ =80 He, 1H}, 736 - 725 {m, 2H), 7.16 {5,
IHL7.06 (6 f=75Hz 1H}, 697 {81 =74 He, 1HL 675(t 1HL 481 - 472 {(m, iHL 404 {d. ] =110
He, THL3.95{(d, 1 = 105 Ha, 1HL 364 (ors, THL 350 (g /= 7.7 He, 2HL 328 (e, 30}, 280 (6. /= 7.8
He, 2H} 1H notobserved

Example 26 {R3-3-{4-{{Z-(1H-indol-3-vijethyllamino}-7-{methoxymethyi}-7,8-dibydre-
6H- pvrimﬁdﬁiﬁ,%b} Hdlaxarin-2o9lpyridin-2{1H}-one

Prepared according to general wmethod 5b, using {7R}-2-chlorg-N-{2-

.,-«\
4 J y {1H-indol-3-yllethyl]-7- (imethoxymethyl}-7,8- dihydro-6H-
/k o p"rimiﬁlo{S $-1i{ 1 4loxazin-4-amine {0.82 ag, 160 mg, 0.428 mmol}
f{i b and {2-0Oxo-1,2-dihydropyridin-3-yhboronic acid {1.6 eq, 116 mg,
AR \NJA\N/ O
1 | $3.838 mmol} The crude was purified by Reversed Phase

chiromatography {12 g cartridge} eluting with a gradient of Me{N
(0% 1o 100%,; v/v) in water {acidic buffer) to afford 3-[{7R}4-[2-{1 H-indol-3-ylethyiamino]-7-
{methoxymethyl}-7 8-dihvdro-6H-pyrimidel5 4-bH 1 4oxazin-2-vijpyridin-2-01 {45 mg 0.0978
mmol, 18.68% yield}, 157374-4 ag a yellow solid. Example 26 is subject to keto-enol tautomerism.
it may also exist in the following forny: {R)-3-(4-{{ 2-{1H-indol-3-yhethyijamino}-7-{methoxy

methyi}-7 8-dihydro-SH-pyrimidoe5,4-blH1, 4}0){.&fm~“~'\!}jpw'idinwf’~o}

jj/\i""ti‘\ UPLC-MS analysis {4 min, acidic): vt = 1.50 min, m/z = 4331
[ %/&7 [M+H}+, 94% purity. 1H NMR {400 MHz, BMSG-D61 4 10.87 -
N T NH 1081 (m, IHLB8R3 {d =7 5 He, IHL 814 (brs, 1HL 758 ((d ] =
N,l\ A0 789 Hz, IH}, 754 {bes, 1HL 734 (4, =80 He 1HL 728 {d 1 =23

{\j\/ﬁxmff' N RO Hz, IHL 707 (£ 1=81,69 Hz, 1H), 7.02 -~ 694 {m, ZH}, 6.86
L “OH H {brs, 1HL 408 {m, = 107, 5.8 Hy, 2H)}, 3.73 (brs, 1HL 3,66
{g,/=7.0Hz ZH), 3.46 - 3.26 (im, ZH}, 3.31 {m, 4H}, 299 (/= 7.6 Hz, 2H).

Example 27 {R}ﬁn(ﬂim{(zw{1H~mﬁui~.:3~yi}ethyi}dmm0}~?~{hy droxymethyi}-7,8-dihydro-
GH-pyrimido]5.4-bi{ 1 4loxazin-2-yvlipyridin-2{ 1 H}-one
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o To a solution of 3-{{7R3-4-[2-{1H-indol-3-vl}ethylamino}-7-
(} \L {methoxymethyl}-7.8-dihydro-6H-pyrimidoel’, 4-b]{1.4loxazin-2-
yvipyridin-Z2-ol {1 eq, 30 mg 0.0694 mmol} in DCM {2 mbL) was

S
N Ry . . e
o J: ]\’ oy added boron tribromide solution in DOM 1M {3 eq, 0.21 mi, 0.203
S NN
E :L\ H ool and the mixture was stivred at ambient temperature for 1 hour
N0
H

The reaction mixture was carefully quenched with MeQOH (0.5 ml) and then with 1M NaOH

{vigorous stir} to pH = 7. The organic layer volume was reduced to dryness and dry leaded into a
silica packed column and product was eluted using MeCN, then 1%, 5% and 10% water in MeCN to
giva crude material which was triturated in diethyl ether {0.5 mbL}, filtered, dried undar suction
and then under vaouum for 2 hours at 45 °C, to give 3-[{7R)-7-(hydroxymethyl}-4-[2-{1H-indol-3-
vhethylamine}-7 8-dihydro-SH-pyrimido5,4-bH1 4loxazin-2-yvilpyridin-2-0l {4.0 mg 0.00908
mmod, 13.09% vield} as a yeliow solid. Example 27 is subject to ketn-anol tautomerism. It may alsc
axist inn the following form: (R}-3-{4-{{Z-{1H-indol-3-vl}ethyhlamino}-7-(hvdroxymethyl}-7,8-
dihydro-6H-pyrivnido{5 4-b}{1 4loxazin-2-ylipyridin-2-of

ﬂij"}‘L UPLC-MS analysis {4 min, acidic): v = 1.53 min, m/z = 419.1 [M+Hl+,
{f\/’ ) 959 purity, 1H NMR {400 MUz, EMSQ~D6) §10.84 (s, 1H), 853 (]
\Tj N = 7.6 Hy, 1H), 8.12 (hrs, 1H), 7.58 (1, = 7.8 Hy, 1H), 7.46 (brs, 1H),
R jﬁ\\;\ ]\VOH 724 {dt [ = 8.1, 0.9 Hz, 1H), 7.21 {&, 7 = 2.3 Hz, LH), 7.07 (ddd, J = 8.1
[I Nl 6.9,1.2 Hz, 1H}, 6.97 (m, 2H), 6.83 {brs, 1H)}, 5.02 {1, /= 5.1 Hz, 1H),
‘NTOCOH

A10{qd, J= 106,32 He, 2H), 3.66 {g, f = 7.1 He, 2HYL 351 (e, 2HL
345336 0m, 1HL 299 {4, /=76 He, 2HY

intermediates for Example 28

28.1 tert-butyl N-[{1S}-1-{methoxymethyl})-2-{2,4.6-trichloropyrimidin-5-yvloxy-
ethyilcarbamate

. o., Prepared according to general method 1, using 2,4.6-
N; < \/\ }1\ J< trichloropyrimidin-5-01 { 1.00 eg, 0.30 g 1.43 munol} and N-
1. E H Boc-{R}-2-Amino-3-methoxy-1-propanol {110 eq, .24 mi,

cI NG 1.57 mmol) and N-Boc-{R)-Z-Amino-3-methoxy-1-propansi
{110 eqg, 0.24 mL, 1L.57 mmol}.

The crude was purified by column chromatography {40 g column, DOM loading) ehiting with 18-
209 EtQAc in iso-Hexane to afford tevt-butyt N-[T15-1-{methoxymethy}-2-{2,4.6-
trichloropyrimidin-5-yljoxy-ethyljcarbamate {256 mg, (.636 mmol, 44.47% yield} asa white
solid, UPLE-MS analysis (2 min, basicl: vt = 1.24 min, no ionisation, 100% purity.

THNMR (400 MHz, DMSO-D6} S 6597 {d, J =82 He, 1HL 419 (. /=97, 48 He, 1HL 408 (dd.j =
9.7, 64 He, 1H}, 401 - 3.88 (m, 1H), 343 {d j= 6.1 Hz, 2H), 3.28 {5, 3H}, 1.39 {5, 9H}.

28.2 tert-butyl N-{{1S}-1-[{Z 4-dichlore-6-{2-{ 1 H-indol-3-yijethviamine pyrimidin-5-yij

axymethyll-d-methoxy-ethyllcarbamate
MR

J\ Prepared according to geuneval method 2a, asing tert-butyl N-
7/ "*;\u Q\: {153 1-{methoxymethyi}-2-{2,4 6-trichloropyrimidin-5-
N"\f Ny ’u‘ vioxy-ethylicarbamate {1.00 eg, 1.25 g 0.647 mmol) and
;’J R Tt Tryptamine {105 eq, 811 g G.679 jomoll

[*3]
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The reaction was concentratad to dryness to give an nily residue, which was suspended in water
{25 vol} with stirving. The resultant suspension was filteved andd the solid was dried under vacoum
to afford tert-butyl N-{{15}-1-{[2 4-dichloro-6-[2- {1 H-indol-3-yllethvlamine|pyrimidin-5-vijoxy
methyll-Z2-methoxy-ethylicarbamate {297 mg0.378 mmol, 58.50% yiald} as an off-white solid
UPLC-MS analysis {2 min, basich vt = 1371 v, oy e = 5102/512.2/514.2 PMa R, 658% purity, 1H
NMR {400 MHz, DMSO-DoY 8 1084 {5 1HL 7910 {s, 1HL 704 {d J = 7.6 Ha, 1HL 735 du [ =80, 0.0
Hz, tHL 7.19{d, | = 2.4 He, 1H}, 712 - 7.03 {m, 2H}, 699 {ddd f=8070 L1Hz 1H)L 3986({d, ] =
HAHZ ZHL 388 {4 i=64He, IHL 363 (g 1= 7.0Hz 2HL 338 {d, | =43 Hz, 2H), 3.24 {5, 3H}, 299
(t,]=7.7Hz 2H}, 140 {5 QH}
283 Z6-dichioro-N-[Z2-{1H-indol-3-yljethyi}-53-{{28}-Z-amino-3-methoxy-propoxy]

pyrimidin-4-aminehydrochioride

TEN"\\‘ - i Prepared according to general method 3, asing tert-butyl N-{{18)-1-
j \[ S NH O\: {12,4-dichlore-6-[2-{1H-indol-3-yijethviaminopyrimidin-5-
o } z

N,,\/u\/ “NH,  Yioxymethyli-Z-methoxy-ethyljcarbamate {1.00 eq, 0.30 g, 0.582

’L‘ g e oo} to afford

Ci
2,6-dichloro-N-[2-{1H-indol-3-yDethyl}-5-[25)- 2-amino-3-methoxy-propoxyipyrimidin-4-
amneshydrochioride {260 mg, .559 mmol, 96.01% yield) as a beige solid
UPLE-MS analysis: {2 min, basic): rt= 113 min, m/fz = 410.3/412.3/414.3 [M+H]+, 96% purity,
THNME (400 MHz, DMSO-DEYS 1085 (T =2 1 He, THL 843 (5 3HL 827 {6 [ = 6.0 Hy, 1H), 7.67
(d F=77He THL735{d0 =81, 1.0 He, 1HL 721 {d, ] =24 He, 1HYL 7.08{ddd, | =82, 7.0, L2 He,
THY 7.00 {ddd, [ = 8.0, 7.0, 1.1 He, 1H), 435 {dd, | = 10.2, 4.1 Hz 1H}, 405 {dd | = 10.1, 6.1 Hz, 1H),
374 (s, TH}, 3.68 - 3.59 {m, 4H), 3.04 - 2.95 {m, 2H}. 3H not observed; underneath water signal
284 {78)Z-chloro-N-[2-{1 H-indol-3-yvliethyl]-7-{(methoxymethyl}-7 8-dihydro-6H-

pyrimidois 4-bli 1, 4]oxazin-4-amine
HN-—

AR Prepared according to general method 4, using 2,6-dichloro-N-{2-
{\uwh {1 H-indob-3-vlethyl]-5-{{25)-2-amino-3-methoxy-
propoxyipyrimidin-d-aming;hydrochioride {100 eg, 8.25% g 0568
P
J\ \l\ minol ] to afford{ 75}-2-chloro-N-[2- {1 H-indol-3-vljethyl]-7-

{methoxymethyl -7 8-dihydro-6H-pyrimidof5,4-bl 1 4joxazin-4-

amine {371 mg 0.556 vamol, 99.31% vield) as an off-white solid
UPLEMS {hasic, Zmin} it = 1.08 min, m/z = 374.2;’7%76 2 [M+H+, 96% puritv 1H NMR {400 MHz,
DMRO-DOYA 1080 (5 1H)L 7.66(d, j=7.8Hz, 1H), 733 {dt § =80, 09 He, tHL 727 {d 1= 3.2 Ha,
IH) A6 {d I=24He, IHL 707 (ddd, =82, 7.0, 1.2 He, 1H}L 688 [ddd, 1= 7.9, 7.0, 1.1 Ha, 1H},

72{t]=59Hz 1H} 405{dd, [ =107, 39 He, 1H, 396 (dd, ] = 107, 29 Hz, 1H}, 3,69 - 261 (m,

1H}, 357347 {m, 2H}, 3.07 {g, | =73 Hy, 2H), 295 - 286 (m, 2H), 119 {d | = 7.3 Hz, 3H}
Example 28 {75%3-{5-fluore-3-pyridyi PN 2-{ 1 By indob 3-vhiethyl]-7-{methoxymethyl)
7. 8-dihydro-6H-pyrimide]5,4-bil1 4]oxazin-d-amine

PR - Prepared according to general method 5B, using {75)-2-chioro-N-
(:;E \“NH F2-{1 H-indol-3-ylethyil-7-(methoxymethyi}- 7. 8-dihydro-6H-
\I j pyrimido[54-bi 1 4loxazin-4-amine {1.00 g, 330 mg, 0.883 mmol}
\if”\]/ SN N and 5-Fluoropyridine-3-boronic Acid {2.06 eq, 249 mg 1.77 mumol}.
hVia The crude was purified by column chromatography {20 g column}

&6
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eluting with a gradient of 36 to 70% {v/v} EtOAc in iso-Hexane to afford (78)-2-{5-Huore-3-

pyridyl-N-[2- {1 H-indol-3-yliethyl}-7-{methoxymethyl -7 8-dihydre-6H-pyriveidol,4-b1{1,4]

oxazin-4-amine {60 mg0.138 mmol, 15.64% yield} as a brown salid

UPLC-MS analysis: {4 min, basic): it = 1.87 min, m/2 = 435.3 {M+H]+, 100% puriy.

TH NMR (400 MHz, DMS0O-D6} S 1089~ 1072 (1o, 1HL 923 (L j= 1.8 Ho, 1HL 860 {d, [ =25 H,,

PHYL 829 - 810 (m IHL 763 {d, | =78 He, IHL 735 {d =8 He, IHL 720 {d I =23 He, 1H}L 7
700 {m, 2H), 7.02 - 692 {m, 1H}, 656{t, ] =59 Hz, 1H}, 418399 (in, ZH}L 3.79 - 2.63 (m, 35—1},

348335 {m, 2H}, 332 (s 3HL 300 (v [ = 7.6 He, 2HY

TOF NMR {376 MHz, DMSO-D6Y § -128.09.

intermediates for Exampie 29

291 tert-butyl N-[{15}-1-{methoxymethyi}-2-{2 4, 6-trichiorepyrimidin-5-yDoxy-ethyl}

carbamate

i: o L - Prepared according to general method 1, using 2.4,6-trichlore
Nf/\[ s /\ﬁf TOT Y pyrimidin-5-ol (1.00 eq, 150 mg, 0.715 mmol} and {R})-1-{Boc-

j\\"

Further addition of DIAD and amine-alcchol and triphenyiphosphine repeated and mixture stirred

amino-Z-propanct {110 eg, 138 mg 0.786 mmoll

for another 24 hours which took the reaction to completion. The crude was purified by column
chromatography eluting with %11 and 401 Hexaue: EtOAC to afford tert-butyt N-[{25}-2-{2,4.6-
trichloropyrimidin-5-vljoxypropyvljcarbamate {150 mg 0.421 mmol, 58.86% vield} as a white solid
UPLC-MS analysis: {4 min, basic): rt = 2.05 min, no ionisation, 93% purltv

TH NMR {400 MHz DMBO-DOYS 702 (0 =9 Hy, 1HYL 462 {q. ] = 6.0 He, IHL, 329 - 312 [m, Z2H)
L36 (s 9H), 1.26 (d, 1 = 6.3 Hy, 3H}

292 tert-butyl N-{{25}-2-[2 4-dichiore-6-[2-{ 1 H-indol-3-yljethviamine]pyrimidin-5-
vioxyvpropyijcarbamate

Nl Prepaved according to general method 2a, using tert-butyl N-
% ";/\" L [{258)-2-{2,4.6-trichloropyrimidin:- 5-yljoxypropyitjcarbamate
"NH o P {1.030 eq, 150 mg, 0.421 omol} and Tryptamine {1.05 2g, 71

N7 ]:’ TN o7 2 1442 vomaol). The reaction was concendrated to dryness
o UNT e to give an olly residue, which was suspended in water
{15 mbL} with stirving. The resultant suspension was filfsred and the solid was driad under vacuum
to afford tert-buotyl N-[{253-2-[2,4-dickioro-6-[2-{ 1 H-indol-3-yhethyvlarnino]pyrimidin-5-
vioxypropylicarbamate {165 mg(.343 mumol, 81.66% yield) as a brown solid. UPLE-MS {4 min,
basich: vt = 2.21 min, m/z = 480.3/482.3/484.3 [M+H}+, 100% purity. 1H NMR {400 MHz, DMSO-
DS 18I, [=24He 1H), 796 (d } =63 Hz, 1HL 769~ 764 (i, 1HL 734 (dt | = 8.1, L0 He,
THL 707 (4 1= 23 Hy 1HL 701 - 692 {m, 3H), 437 {q. ] = 5.9 Ha, 1H}, 368 - 354 {m, [ = 6.5 Hy,
ZHEL 317 {6 [ = 5.6 Hz, 2H), 296 {1 | = 7.7 Hz, ZH}. LJ./ {d, i=25Hz 94} 1.16{d | = 6.2 Hg, 3HL
if},ﬁ 2,6vd§ahim‘0-NvEzn(lﬂ-mdaldwyi}ethyi}~Sv{{:13}-2~amin0viinmeﬁhyhethuxyipyrimidinv
4-aminghydrochlopide

o3
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j{“f‘i Preparad arcording to general mathad 3, using tert-butyl N-[{25})-
Q[' \L 2-12,4-dichloro-6-[2-{1H-indol-3-yilethyiaminoipyrimidin-5-
/TH yiloxypropyljcarbamate {1.00 eg, 200 mg, 6.416 mmol} o

()\/
Nz HI afford? -dichlore-N-[2-{ 1H-indol-3-yijethyl}-5-{{15}-Z-amino-1-

methyi-ethoxyipyrimidin-4- aminehydrochloride {173 rog 0,415

L
o N ’\cs

mmol, 99.71% vield) as a brown solid,

UPLEC-MS analysis {2 min, basich vt = 113 min, m/z = 380.3/382.53/384.3 [M+H]| +, 88% purity.
294 {(65)Z-chiore-N-[3-(1H-Indol-3-yhiethyi]-6-methyl- 7, 8-dibydro-aH-pyrimido5,4-
hif i 4joxazin-4-amine

ot ?k Prepared according to general method 4, using 2,6-dichlore-N-{2-{ 1 H-
Q\/};’f \L indol-3-vijethyl]-5-[{ 1S} 2-amino- I-methyl-ethoxyipyrimidin- 4-
“NH aminehydrochloride {1.00 eq, 173 mg 0,415 mwol} The reaction
jﬁ:, | OT/ mixbire volume was reduced to dryness and the crude was purified by
o N N column chromatography to afford

{65}-2-chioro-N-{Z2-{1H-indol-3-vilethyli-6-methyl- 7 B-dihydro-6H-pyrimido|5,4-bl{ 1 4 Joxazin-4-
amine {70 mz.0.204 mmol, 49.04% yield) as a white solid.

UPLC-MS analysis {4 min, basich rb= 174 min, oy = 344273462 [MaHr, 100% purity.

PH NMR (400 MHz, DMSCG-DoS 1079 {5 THL 767 {(d, [ =78 He, IR}, 733 {dtf =81, 1.0 He, 1H),
7A5{d =23 Hz tHYL 712702 {m EHLO97{ddd 1=80,7.0, 1.1 He, 1HL 648 {8 =59 Hz,
THLA08-396 (m, IHL 352 (dt 1= 83,64 He, 2H}, 341 [ddd, 1 = 127, 4.2, 2.6 He, 1H, 3.03 {ddd,
T=12.6,79 L3 He, 1H), 290 {dd, I =89 6.4 He, 2H), 1.29{d ] = 6.2 He, 3H}

Exampie 25 {&68}-2-{5-fluore-3-pyridvh}-N-[Z2-{ 1 H-indol-3-yijethyl]-6-methyl-7, 8-dilydro-
sH-pyrimidol5 4-bii L 4loxazin-4-amine

F”H‘N“E Prepared according to general method &b, using {651-2-chlore-N-{2-
\,J{'f \\ {1H-indol-3-yhethyl]-6-methyl-7, 8- dihydro-6H-pyrimido|5,4-

“NH bi{1,4]oxazin-4-amine {1.00 eq, 70 mg, 0.204 mmoi}and 5-

N{ \V/O\f fuaropyridine-3-boronic acid {2.00 eq, 57 rog, 0.407 mrmoll The crude
\,: TA\N A was purified by cohummn chromatography eluting with 1:1 and 2:1

EtCAcHex to afford

(65 2-{5-fluoro-Z-pyridyl - N-{2- (1 H-indol-3-yDiethyl]-G-methyl-7 B-dihydro-6H-pyrimidol5,4-
bill,4loxazin-4-amine {18 mg0.0441 momol, 21.64% yield} as a beige solid.
UPLC-MS analysis: {4 min, basic): rt= 1.89 min, m/z = 405.3 [M+Hi+, 99% purity.
TH NME (400 MHz, DMSG-D6YS 1081 {5, 1HL 922 (£ J = L7 Hz, 1H}, 858 {d, [ = 2.5 Hg, 1H}, 821
(ddd, J= 303,29 16 H:, 1HYL 767 - 7.62 {m, IHL 734 (81 =81, 09 He, 1HL 739 (d 1 = 23 He,
THY 7.07 {ddd, [ = 82,69, 1.2 Hz, 1H), 6.97 {ddd, | = 7.9, 7.0, 1.0 He, 1H), 691 {d I = 3.6 Hz, 1H}

326 1=60Hz 1H}, 415 - 405 {m, 1HL 3.7 {g, ] =69 Hy, ‘dH} A6 {ddd, | = 12.4, 4.0, 2.6 Hz,
THYL 330 {ddd, = 125, 7.8, 14 He, IHY, 3.03 - 295 {m, 2H), 133 4d, [ = 6.2 Ha, 3H)
P9F NMRE {376 MHz, DMSO-DO} 8 -12814 {dd, [ = 10,4, 1.8 Hz}.
intermediates for Example 38
303 terbbubyl N-IER-2-{2 4 6 richloropyrimidin-5-yDoxyprepyijcarbamate
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?\i oL j}\ J(,» Preparad according to general mathaod 1, using 2,4.6-
L: \il/ \g/ \H om trichioropyrimidin-5-of {1.00 eq, 200 mg, 0.9528 vamol} and (5)-
e 1-{Boc-amino}-2-propano! {110 eg, 184 mg, 1.047 mmaol}

The crude was purified by column chromatography {40 geolumn| eluting with 18-20% Et0Acin

iso-Hexane to afford tert-butyd N-[{2R}-2-{2 4, a-trichloropyrimidin-5-~vDoxypropylicarbamate

{335 mg0.705 mmol, 73.94% yield)} as a white solid. UPLC-MS analysis: {2 win, basich b= 1.24

min, 1o jonisation, 100% purity. 1H NMR {400 MHz, DMSG-D6YS 7.01 {4 i =58 He, 1H}, 463 {dt ]
5 =121,63Hs 1HL 329321 {m, 1R}, 321 - 304 (o THY, 138 (s 9H), 1.26 (L = 6.3 He, 3HL

362 terbbubtyl N-[EZR}-2-12 4-dichlore-6-[2-{ 1 H-indol-3-vilethylaminolpyrimidin- 5yl

oxypropyijcarbamate

jN R Prapared according to general method Za, using tert-butyl
\\\\v \‘“"NH o l N-[{2R3-2-(246-trichkloropyrimidin-S-vloxypropyl]
«Jl\ carbamate {1.00 eg, 335 mg, $.9393 mmo}} and

N[‘E

tertmbutyi N-[{ZR)}-2-]2 4-dichloro-6-[2-{1H-indol-3-viiethylamino|pyrimidin-5-yljoxypropyl]
carbamate {383 mg0.551 mmol, FRA1% vield) as an oft-white solid

10 UPLC-MS {2 min acidich vi= 128 min, m/z = 480.3/482.3/484.3 [ M+H]+, 699 purity.
TH NMR {400 MHz, DMSO-D6} 8§ 1082 {s 1H)L, 795 (s 1H), 7.67 {s, 1HL 737 - 731 {m, 1HY, 7
(e f=24Ha, ITH), 7,10 - 704 (pu THL 704 - 694 [, 2HL 437 (d f= 6.0 He, 1R}, 3.68 - 357 {
ZHLB 7 {6 1= 5.8 He, 2HL 296 (4 [ =77 He, ZH), 137 {5, OHYL 119 - 1,18 {m, 3HL
333 5-{iR}-Z-amino-1-methyl-ethoxyl-2,6-dichloro-N-{2-{ I H-indol-3-yijethyl]

15 pyrimidin-damineshvdrochioride

Trypiamine{ 1.05 g, 158 myg, §.9863 mmol]} to afford

ENW Prepared according to geneval method 3, using tert-butyt N-
6 \’ [{2R}-2-{Z.4-dichloro-6-[2-{ 1H-indol- 3 -yl jethyiamino]
- pyrimidin-5-ylioxypropylicarbamate {1.00 eq, 383 mg 3.5565
j~’\TO"?/\"NH2 H! ool to afford 5-[{ER}-2-arsine-1-methyl-ethoxy |- 2,6-
o SN dichioro-N-{2-{1H-indol-3-vlethyllpyrimidin-4-amine; HCI

(227 mg 0387 nunol, 78.25% vield) as a vellow solid, UPLC-MS analysis {2 min, acidich vt = (.96
min, m/z = 380.1 /382173841 {M+H +, 71% purity. 1H NMR {400 MHz, DMS3-D6} 8§ 10.85 (s,
THYEL 821 (5 4H, 7.68{d, =78 Hz 1H), 7.35{dt, | =80, 09 Hz, 1HL 719 (d | = 2.4 Hz, 1H}, 7.
(ddd, =82 59 1.3 Hy, 1HL 700 {ddd, [ =80, 7.0, 1.1 Hy, 1H), 4.83 - 4.68 (m, 1H), 470 - 457 {m
200 ITHL3S3{d 1=67 Ha, 1HL 320313 {m, 2HL 297 (L 1=7.7 Hy, 2H), 117 {d, | = 6.6 He, 3H).
334 {6R}-Z-chlore-N-[2-{1H-indol-Z-yiiethyll-6-methyl-7, 8-dibydro-6H-pyrimidois 4~
bil{i 4]oxazin-d-amine

ﬂ“{! Preparved according to general method 4, using 5-[{1R}2-amino-1-
i'”“” e mathyl-ethoxy]-2,6-dichlore-N-{2-{ 1 H-indol-3-yhethyljpyrimidin- 4-
\’“!:/ L\iH amine;hydrochloride {1.00 eg, 227 mg, 0.3541 mimol}. The reaction

\ ,j\ o misture volurne was reduced to dryness and the crade was purified by
o /\\"NB:N’J column chromatography (40g cartridge] eluting with EtDAc/DCM §9%-
H 20Y% to afford {6R}-Z-chiore-N-{2- {1 H-indol-3-vlethyvi]-6-methyl
-7, 8-dthydro-6H-pyrimidol5,4-bil L4lovazin-d-amine {71 mg 0.2065 mmol, 583 % yvield}as a
beige solid. UPLC-MS analysis {2 min, basich vt = 109 min, myfz = 344.2/346.2 [M+HI+ 100%

&5
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purity, 1H NMR {400 MHz, DMSO-DO) ¢ 1080 (5, 1HL 7.71 - 7.60 (m, 1HL 7.38 - 7.28 (1n, 1HL 7.16
(V=23 He THL7 33705 (o, 2HL 698 {dadd 1 =72, 6%, L1 He, 1HL 649 (1, | =59 He, 1R},
407 393 {m, 1HL352 (g [=70Hz 2H}, 342 {ddd, [ = 12,5, 4.0, 25 Hz, 1H}, 3.04 {dd, | = 125,
8.0 Hz, 1H}, 2.95 - 287 {m, Z2H), 1L.29 {d | = 6.3 Hz, 3H}

Example 3¢ {6R}-2-{5-fuoro-3-pyridyiPR-12-{ 1 H-indol3-yhethyll-G-methyl- 7, 8-dihydro-
oH-pyrimide]5 4-bi{ 1 4loxazin-4d-amine

:;’\175 Pr ep’ared according to general method 5b, using {6R}-2-chioro-N-{2-{1H-
4\)/ \'; indol-3-yiethyll-6-methyi-7 8-dihydro-6H-pyrimidol5,4-bi{ 1, 4joxazin-4-
“NH armine eq, 71 my, 0.2065 mmol) and soropyridine-3-boronic
W {1@0q 2065 1} and 5-flueropyridine-3-1
o T\/ E:: ] acid {1.50 eq, 44 mg, 0.3098 mmol). The crude was puritied by column
e TN 1 }
L J N N chromatography {12g cartridge) eluting with DCM/EtCAc 60%-80%

foltowed by prep HPLC to afford
{6RY-2-15-Huore-3-pyridyh-N-[2-{ I H-indol-3-yhethyil-6-methyi-7, 8-dihydro-6H-pyrimido5 4-
bi{1.4joxazin-4-amine {24 mg0.0592 mmol, 28.69% yield} as a white solid
UPLE-MS analysis: {4 min, basich vt = 190 min, oz = 405.0 [MeHT+, 1009 purity,
THNMR {400 MHz, DMSO-D6Y 81082 {s, 1HL 923 (1 ] = 1.7 He, IHL 859 (d, [ =29 He, 1H), 822
(ddd, = 103,29 16 Hg, 1H)L 764 (d, =79 He, 1H), 735{d | =82, 1.0 Hz, tHL7.20{d. |=23

Hz, 1H), 7.15 - 7.06 {m, 1H), 6,98 {ddd, ] = 6.0, 7.0, L1 Hz, 1H), 692 {d, [ = 3.6 Hy, 1H}, 633 {1, ] =
6.0 Hz, 1H), 4.10 _ddd,jm 78,63, 2.5 He, 1H), 3.72 (q,] = 6.8 He, 2H), 2.47 {ddd, ] = 12.4, 4.0, 2.5
Hz, 1H1}, 3.16 ~ 3.06 {m, 1H}, 2.00 (dd, ] = 8.8, 6.4 Hz, 2H), 1.23 {d, | = 6.2 Hz, 3H)

19F NMR (376 MHaz, DMSQ~D6} §-128.14

intermediates for Example 31

311 tmt ‘nutvl N-[1,i-dimethyl-2-{2,4,6-trichioropyrimidin-S-yhioxy-ethyljcarbamate

Gl I Prepared according to general method 1, using 2,4,6-trichlorn

T/ ’ pyriveidin-5-of {1.00 aqg, 250 mg, 1.25 mmol} and tert-butyl N-{2-
bydroxy-1,1-dimethyl-ethybearbamate {1.10 eg, 261 mg, 1.38
minol). The crude was purified by column chromatography

eluting with hexans and 2801 and 91 Hex: EiOAr to afford tert-butyl N-{L.1-dimethyl-2-{2,4.6-

trichloropyrimidin-5-yvDoxy-ethyllcarbamate {40 mg 0.108 mmol, 8.61% vield} as a colourless oib

UPLE-MS aualysis: {4 min, basich rt = 2,15 min, no fonisation, 100% purity,

TH NMR {400 MHz, DMSO-B6Y 8 7.02 (s, 1H), 336 {d, | = 6.6 Hz, 2H}, 1.38 (s, 15H}

31.2  tert-butyl N-{Z-]2,4-dichloro-6-[2- (1 H-indol-3-yHethylaminclpyrimidin-5-vijoxy-1,1-

dimethyl-ethylicarbamate

‘/;( /i{‘ Frepared according to general method 23, using tevt-butyt N-{1,1-
! o > r - s g - P P ¥ 4
AN A dimethyl-Z-{Z,4,6-trichloro pyrimidin-5-yloxy-ethylicarbamate {1.00 eg,
HNTTO
i A\ 40 rog 0,108 romol] and Tryptamine {100 eq, 17 mg 0.108 mmol} in
RN Ethanel {Z mL}, The reaction was concentrated to dryness to give an oily
J . . ) ; ) -
gr’l N o residue, which was suspended i water {18 mL} with stirring

The resultant suspension was filtered and the solid was dried under vacuum to afford tert-butyl N-
{2-12,4-dichioro-6-{2-{ iH-indol-3-yljethylaminolpyrimidin-5-yvlioxy-1,1-dimethyl-ethyljcarbamate
(64 mg, 0. 104 mrol, #5.965% yield} as an off-white solid,

UPLC-MS {4 mwin, basich rt = 2.31 min, m/z = 494.0/496.0/468.0, [M+Hl+, 93% puarity
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TH NMR {400 MHz, DMSO-D6YS 1083 {s, 1HL 819 (5, 1HL 765 {d | = 7.7 Hz, iH}, 741 - 731 (m
SHEL 738 (s AHL 707 (L1=75Hs IHL 098t [ = 74 He, THL 360 (s ZHYL 345 5 1HL 300 (4 §
7.8 Hz, 2H}, 142 {5, 9H}, 1.39 {5, 6H}. 1H not observed; underneath water peak.

313  5-{Z-amino-3 meﬁhgﬁ propoxyi-2,6-dichiore-N-[2-{1H-indol-3-yljethyljpyrimidin-4-

5  amine
\\,\x:% Prepared according to general method 3, using tert-batyl N-[2-12 4-di
HN}\ ; chioro-6-{2-{1H-mdol- 3-yliethvlaminaipyrimidin-S-yifoxy-1,1-di

NF NH, methyl-ethyljicarbamate {1.00 eq, 64 mg 8.104 mrol}. The crude was

1NH ff ~..  puritied by colurnn chromatography eluting with MeOH {containing

N’J“\\"«:Y’O 59 ammonia} in EIDA: to afford 5-{2-ammo-Z-methyl-propoxy}- 2.6
Lo dichioro-N-{Z-{1H-indol-3-ylethyllpyrimidin-4-amine {14 mg 0.0320

o N

romol, 30.86% yield} a5 a white solid

UPLC-MS analysis {4 min, basic)h vt = 2,00 min, m/2 = 394.3/396.3/393.3 [M+H] +, 90% purity
31.4 Z-chioro-N-[2-(1H-indol-3-yHethyl}-7,7-dimethyl-6,8-dibydropyrimido[5.4-bi{ 1,4}
gxazin-t-amine

Frepared according to general method 4, using 5-{Z2-aming-Z2-methyl-

HN /:L propoxy}-2,6-dichloro-N-{Z2-{1H-indol-3-vilethyiipyrimidin-4-amine
e \[ {1.00 eq, 14 mg, 0.0355 mmol} to atford 2-chlore-N-{2-{1H-indol-3-
“NH yitethyl]-7.7-dimethyvl-6 8-dihydropyritnido{5,4-bif 1 4loxazin-4-amine
N_’i\\\ -0 {12 mg0.0335 mmeol, 103.18% vield). UPLC-MS analysis {2 min, basic):
C;/Ei\N.,/I\Nl\’: ri= 111 min, m/z = 358.3/360.3 [M+H}+, 96% purity.

Example 31 2-{5-fluoro-3-pyridyi}-N-{2-{ 1 H-indol-3-yi}ethyi]-7.7-dimethyl-6,8-dilydro
10 pyrimidol54-bi 4loxazin-d-amine
§:¢> Prepared according to general method 5b, using 2-chioro-N-{2-{1H-
b indol-3-viiethyl]-7,7-dimethyl-6,8-dihydropyrimido{5,4-b}{1,4]oxazin-

\L d-arnine {1.00 eq, 12 mg 0.0335 vamol ) and 5-fluoropyridine-3-
N horonic acid {2.00 eq, 9.5 wg 0.067 1 mwmol). The crude was purified

N by calumn chramatography siuting with 2:1 and 1:1 Hex:EtOAc to
Foo oo /LE I\ ,l(‘: afford 2-{5-fluore-3-pyridv-N-{2-{ i H-indol-3-yhethyl}-7,7-dimethyl-
T[ 6.8-dihydropyrimidoi5,4-bi 1 4]oxazin-4-amine {5.0 mg,().ﬁiléi e,
33.85% vield)} as a white sohid.
UPLC-MS analysis: {4 min, basic) = 1.17 min, m/2 = 419.3 {M+H]+, 95% purity.
TH NMR {400 MHz, DMS0-D6} 5 1081 {5 1H)L 923 {0 = 1.7 Hr, 1H)L 858 (d j=2.9Hz, 1H} 824 -
818 {(m, 1HL 763 {d =79 Hg IHL734(di=81Hz 1K, 717 {d =22 Hz 1H)L 707 {L]=756
He 1HL 782692 (im, 2HL 022 (8 =60 Hz 1H),3.70{g i = 7.1 Hy, iﬁ}, 3.16 (d,} = 2.6 He, ZH},
15 299{pi=76Hz ZH), 128 {s, 6H) 19F NMR{376 MHz, DMSO-DO & -12817 {dd, F = 10,2, 2.0 He),
intermediates for Example 32
3231 tert-butyl N-[{1R}-2.2,2-trifluore-1-{{Z 4. 6-richloropyrimidin-5-yhoxymethyi]
ethylicarbamate
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C‘\rﬁN‘[CE " Prepared according to general method 1, using 2,4,6-
Na - o™ AN O trichloropyrimidin-S-of (1.00 eq, 210 mg, 1.05 mmol) and tert-
&l /E\ O ?\ butyl N-{{1R}-2,2,2-mifhuore- 1- (hydroxymethyljethyl{carbamate
F
(3,10 eq, 265 rog 116 mamol). The orude was purified by eolursn chromatography sluting with
hexane and then with 28 and 18:1 HextHEDAc to afford tert-butyl N-[TIR-2,2,2-trifluoro-1-[{2,4.6-
trichloropyrimidin-5-ylioxymethyljethyilcarbamate {290 mg0.706 mmol, 67.07% vield} as a
white solid. UPLC-MS analysis: {4 min, basich: vt = 2,16 min, no ionization, 100% purity.
5 THNMR {400 MHz, DMSO-D6Y87.84({d, ] =91 He, 1HL 466 (6 [ = 131, 83 He, 1HL 445 {dd, | =
106,44 Hz, 1H}, 426 {dd, [ = 10.7, 81 Hz, 1H)}, 1.41 {5 9H}
19F NMR {376 MHz, DMSO-D614-72.99 {d. | = 8.1 Hzl.
322 tertebutyl N-[{IRP 12 4-dichlore-6-[-{1 H-indob3-phiethyiamino]pyrimidin- 5.y}
oxvmethyl}-2,2 2-triflusro-ethyljcarbamate

f-z\i*"*’/ j Prepared according to general method Za, using tert-butyl N-{{1R}-
e 2.2 2-trifluore-1-[{2,4,6-trichlovopyrimidin-5-yijoxymethyl]
{f ethyilcarbamate {100 eq, 290 mg, 0.706 wmmol} and Tryptamine
C‘“\ff-N'INH " {1.00 eq, 113 mg, 0.706 mmaol) in Ethanol {5 mL} The reaction was
N§\/ E PR - N.\ /U\, -

Y e :é B ¢ \F\‘ roncentrated to dryness to give an oily residus, which was
“l F F\; > suspended fn water {10 mbL} with stirring. The resultant suspension
was filtered and the solid was dried under vacuum to afford

16 tert-bubyi N-[{11)-1-{]2,4-dichloro-6-{2-{1H-indol-3-yliethylaminopyrimidin-5-vijoxymethyl}-
2.2, 2-rifluoro-ethyljcarbamate {500 mg 0.7 02 vamol, 89,3696 vield) as an ofl white solid,
UPLE-MS {4 min, hastc}: rb= 228 min, mo/2 = 534.0/535.9/537.9, [M+Hl+, 1009 purity
32.3 Z6-dichloro-N-[2-{1B-indol-3-yljethyi]-5-[{2R}-Z-aming-3,3 3 -triflacro-propoxy]
pyrimidin-d-aminghydrochioride

HNf:‘\ Prepared according to general method 3, using tert-bubyl N-[{1R}-1-
e {12,4-dichioro-6-{2-{1 H-indad- 3 -yljethylaminojpyrimidin-5-
- viloxymethyl]-2,2,2-trifluoro-ethyljcarbamate {0 afford 2,6-dichloro-
Cln N -NH N-T2-{1H-indob3-yDethyl]-5-[{2R)-Z-amino-3,3,3-ivithioro-
Mo I o NH propoxyipyrimidin-4-amine;hydrochioride {260 mg 0.536 mmol,

; ° F"LF HOL 57,2659 yield) as a purple solid. UPLC-MS analysis {4 min, basic)h rt =
F 2.02 min, m/z = 433.9/435.8/437.9 [M+H] +, 97% purity

15 THNMR{400MHz DMSO-DEY 8 1085 {5, 1H}YL, 977 - 971 {m 3HL 861 =6 0H 1HL770(d |=
7BHz iH}, 734{d, =81 Hg 1H} 721{d 1 =23 Hyg IHL707 (£ =75 He, 1H), 699 {1, =74 Hz,
THLA88~474 (o, 1HL 444 (dd =110, 40 He, 1HL 365 {de 1 = 131, 7.0 He, ZHL 30040 1= 7.8
Hg, 2H). 1H notobserved; under water p‘cak. 19FNMR {376MHz, DMSO-D61 8 7026 {d, [=8.1 Hzl
324 {7R}-Z-chlora-N-{Z2-{1H-indel-3-yhiethyl]-7-{triflucromethyl}- 7, 8-dibydro-6 H-

20 pyrimide]54-b}i14loxarin-4-amine

o
]
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( \ Prepared according to general methed 4, using 2,6-dichlora-N-{Z-
HN::I {1H-indol-3-yhethyl}-5-1{EZR- 2-amine-3.3 3 -triflucro-propoxy]
hal \l pyrimidin- 4-aming;hydrochloride {1.00 eq, 252 mg 0.536 mmol} at
“NH 165 °C. The crude was purified by column chromatography eluting
N:’J\ ’O‘} with Hexane:Acetone to afford {7R)-2-chlore-N-[2-{1H-indol-3-v1}
c;f’j‘:\;\;’; \h’r.{i ethyll-7-{triffeoromethyi’-7,8-dihydro-6H-pyrimido[5,4-b11,4]
- F exazin-d-amine {23 mg 8.0578 mmol, 18.79% vield) as a vellow solid

UPLE-MS analysis {2 min, basicl vb= 1.80 min, vz = 398374003, [M+H]+, 999 purity,

TH NMR {400 MHz, DMSO-DEY3 1079 {5 IHL BO0Z2{d, ] =55 He 1HL 765 {d, J = 7.9 Ha, 1H}, 730
(di=81Hz IH}, 736 {s 1HL, 706 {(L.1=76Hz, 1H}, 697 (¢ | = 74 He, ZHL 448 (d. [ = 12.2 Hz,
ZHY 390 {d, [=121Hg 1H}, 352 {q. 1 =72 He, ZH} 290 {t, [ = 7.9 Hg, ZH]},
Example 32 {(7R}Z2-{5-fuoro-3-pyridy P R-2- (i H-indol-3-yDethyl]-7-{irifluoromethyi})-
7. 8-dihydro-6H-pyrimido]5,4-bi i 4]oxazin-4-amine
\Q\ Prepared according to general method 5h, using {7R}-Z-chiore-N-{2-
e :i {1H-indol-3-yhethyl}-7-{trifluoromethyi}-7,8-dihydro-6H-pyrimido
; [5,4-bi 1 4loxazin-4-amine {100 eq, 23 mg, 0.0578 wmmol} and 5-
“NH Huorogpyridine-3-boronic acid {2.00 eg, 16 mg, 0.116 mmol}, The
N ’J‘\ crude was purifiad by eoluran chromatography eluting with 311 1o
\j i\ Nj{\f; 3:2 HexEtOAe to afford {[7R}-2-(G-Thiore-3-pyridyt - N-[2-{1 H-indol-
F 3-yhethyi}-7-{triffluoromethyi}-7,8-dihydro- 6H-pyrimide5,4-b]{1,.4]
cxazin-4-amine {14 g 0.0305 mmol, 52.82% yirld) as a white solid.
UPLE-MS analysis: {4 min, bagic) vh = L9%4dmin, m/2 =459 3 M+ R+, 100% purity. THNMR {400
MHz, DMSO-DEYS 1081 {5, IH}, 923 {6 1= 1.7 He, 1H), 861 {4 [=2.9 He, 1H) 822 {ddd, =102, 2.9,
TOHz IHL 783 {d, =57 He, IHL 762 (4 J=78Hz, 1H}, 734 {d, | = 1.0 Hg 1HL 719 {d [ =23
Hz THYL 706 {ddd, J= 81,70, 12 He, 1H), 097 {ddd, [ =80, 7.0, L1 He, IHL 677 {4, 1= 59 He, 1H),
454 {d, =121 He, IHEL 452 - 4471 {m, 1HL 401 ~ 293 {m, 1H), 2.7 {44, [=10.7, 7.2 He, 2H), 299
{t.]=7.7 Hz, 2H), 1SF NMR {376 MHz, DMSG-D61 6 -73.59 - -73.74 {m},-127.99{d, | = 105 Hz).
intermediates for Example 33
331 Z6-dichloro-N-[Z-{1H-indol-3-yhethyil-5-[2-{oxetan-I-vlaminoethoxyipyrimidin-4-

aming

>\__(

jffN\‘i A stivred solution of 5-{Z2-aminocethoxy}-2,6-dichloro-N-{2-
<’ﬂ Z}”A\ {1H-indol-3-yhethylipyriveidin-4-arninghyvdrochioride {1.00
St “NH o eg, 150 mg, 0.372 mmoh) and 3-Oxetanoue {130 eg, 0031
NENIELE NP A mk, 0.484 ramol} in Methano! {3.7 mL) was treated with
- /:QN,,[LCE H Sodinm cyanoborohydride {(3.00 eg, 70vog 112 ramell, and

the resulting wikture was stirved for 18 h
After a further addition of 3- Oxetanons {0.01] mL the reaction was stivred at room temperature for
2h. The reaction was rquenched by the addition of water {25 mL} and extracted with dichloro
methane {2 x 30 mLY The resulting solution was washed sequentially with saturated brine
solution {25 mL]}. The arganic phase was then separated and dried {NaZ804), before being
concentration o dryness, The crude was purified by flash column chromatography over stlica {40 g

colummn} using iso-Hex /Et0Ac §-1009% in 5 CV and then gradient BtDAc/MeUH {product eluted
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with 10% MeCOH} to afford 2.6-dichloro-N-{2-{1H-indol-3-yi}ethyl]-5-[2-{oxatan-3-viamino}
ethoyylpyrimidin-d-aming {115 mg0.251 mumol, 67.26% vield] as an off white solid.

UPLC-MS analysis: {2 min, basich: vt = LiZ2 min m/fz = 422.1/424.1 /426 1 [M+H]+, 100% purity.
TH NMR {400 MHz, DMSO-D6Y 5 10.86 {s THLB74{c i =58 Hy 1HL 7.69 - 753 {m, 1H}, 736 (dt,
P81 L0 HZ IHL 739 {d { = 24 Hy THYL 7.08 (s, THL 7.04 - 693 (1w, 1HL 457 {4 J = 6.6 He, 2H),
427 {6 1=61He, 2HYL 394 - 3.82 {m, ZHY, 3.80 {p, I = 6.5 He, 1H)L 360 (1d, | = 81, 7.6, 6.0 Hy, 2H),
297 {t,i=705Hg 2H}, 288 ¢{s 1H)}, 270 {t, ] = 5.1 Hz, ZH}.

332 Z-chlore-N-[E3-(1H-indol-3-vhethyi-O-{oxetan-3-y1}-6,7-dihydropyrimidol5 4-bi 1,41
gxazin-4-amine

ﬂxﬁ To a soiution of 2,6-dichloro-N-[2-{ 1H-indol-3-yl}ethyt]-5-[2-{oxetan-3-
IQ}J\- ylamino}ethoxylpyrimidin-4-amine {1.00 2g, 95 mg, 0.207 mmol} in 1,4~
9 !

“NH Dioxane {4.1 mbL), Potassium tert-butoxide {1.25 eq, 29 mg, $.259 mmol}
i.\‘;\?:”o\‘: was added at room temperature. Upon degassing the solution with N2 flow,
N/E%N/ﬁ\-;l\jfi Tri-o-tolviphosphin {0.0800 eq, 5.0 mg 0.0166 mmol) and Tris{dibenzyl
/\ ideneacetoneidipaliadivm {0 (Fd2{dha)31 {0.0400 eq, 7.6 rog 0.00828
mminet) were added sequentially and stirved at 100°C on a pre-heated plate
for 24h. The reaction was diluted with EtOAC and filtered through a celite pad. The filtrate was
washad with water then the organic was dried over Nai304 and concentrated to dryness. The
crude was purified by flash cohuimn chromatography over silica {20 g cartridge, DCM loading)
eluting with a gradient of HEQAc in iso-Hex {0% to 100% v/v; product eluted with 80% EtCAcl o
afford 2-chlore-N-{2-{1H-indol-3-yliethyl]-8-{oxetan-3-y13-6,7-dihydropyrimido]5,.4-b}i1,4]
oxazirn-d-amine {15 mg 0.038% myool, 18.784% vield) as a vellowish solid.
UPLE-MS aualysis: {2 min, acidich vE= 111 min, /2 = 386.4/387.9 [M+Hi+, 100% purity.
TH NMR {400 MHz, DMSO-D6} 8§ 10.80 {s 1H)}, 766 {d, | = 7.8 Hz, 1H}, 734 {dt. 1 = 8.1, 1.0 Hz, 1H}.
FAG{d, f=23He, IHYL 703 - 7.02 {my, 1H), 7.04 - 693 {m, 1H} 6780 =52 He 1HL 539 (p, ] =
71 Hz 1HYL 464 - 458 Im 401, 434 - 414 (m, 2HL 363 (6] = 43 He, 2H), 3.58 - 3,41 {m, 2H),
3.02 - 2.82 {m, 2H).
Example 33 N-[2-{iH-indol-3-yhethyi]-Z2-(2-methythiazol-5-y1}-8-{oxetan-3-y1}-6.7-di
hydropyrimido[5,4-bi{1 4loxazin-4-amine

N Prepared according to general method 5b using Z-chloro-N-{2-{1H-
(/";”"”‘i | N indol-3-yhethyl}-8-{oxetan-3-yi}-6,7-dihydropyrimido|5,4-
Y
S i hill4lovazin-d-amine {1.00 eq, 12 mg, 0.0311 mmaol) and 2-methyl-5-

s ’”O'\. A OAY e L 21, g,
i {tetramethyl-1,3 2-dioxaborolan-2-911-1,3-thiazole {1.50 eq, 11 mg,

i Ef N 0.0467 mmol). The crude was purified by column chromatography {20

& g coluron) eluting with a gradient of 0 to 1009% {v/v} Bt0AC in iso-Hey
to afford N-{2-{1H-indob 3-yhiethyl]-2-(2-methylthiazol-5-¢11-8-
{oxetan-3-v1}-6,7-dihvdropyrimida{5,4- bl E_i,ﬂr}uxazm--%--amme {4.5 mg, 00100 mmol, 32.26%
vield) as a grey solid. UPLC-MS analysis: {4 mip, basic} v = 183 min, m/z = 4493 [M+H]+, 180%
purity, THNMR {400 MHz, DMSG-B6Y 8 1080 {s, 1HL 806 {5, 1HL 770~ 760 {m, 1HL 735 {dy | =
81, L0Hz 1H), 7.18(d, ]=23 Hg, 1H), 712 - 7.03 {m, 1HL 7.02 - 693 {m, 1H}, 651 {t {=5.9 Hz,
IHL 525 (p, 1= 7.3 He, 1H}, A88 - 467 {m, 4H}, 433 - 420 {m, ZH)L 373 ~ ;,39 {m ZHL 351 {t =
4.3 Hz, 2HL 3061 - 2.87 {m, 2HL 2.65 {5 3H)
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intermediates for Example 34
343 terb-bubyl N-[2-[E 4-dichiors-6-{6,7 8, % telrahydro-SH-pyridol3,2-blindol-8-

viaminopyrimidin-5-vijoxyethyljcarhamate
H

N\, Prepared according to general method Za, using tert-huyi N-{2-
, }f\ {Z.4.6-trichloropyrimidin-S-yioxyethylicarbamate {100 eg,
N 4\/11\ yeBoe 330 g 8.876 mmol} and 6.7.8 9-tetrahydro-5H-pyridofs,2-b]
C"/\\N/l\c,l H indol-8-amine {110 eg, 0.26 g 6963 mmol} {WOZ202081636)

in Ethanol {4.4 mL} at 50° C for 4 h to afford tert-butyl N-{Z-]Z,4-dichlore-6-{6,7,8 9-tetrahydro-
SH-pyride[3.2-blindol-B-vlamino}pyrimidin-S-vijoxyvethyllcarbamate {0.52 £.0.843 mmol, 96.29%
vield] as a brown solid. UPLC-MS analysis: {2 min, basic): st = 111 min, m/z = 4933 f'495.3/497.3
iM+H]+, 89% purity. 1H NMR {400 MHz, DMS0-D6) 8 11.04 {s, TH}, 8.20 {dd, Iw 5 Hz, 1H},
O3, =82 Hy, IR, 765 - P50 {m, THL 720 {0 =59 Hey, 1HL 700 (dd. 1 = 8.1, 4.6 He, 1H), 4.4

~ 421 {m, 1HL 409 -394 {m, 2HL 315 (dd = 15,1, 5.4 He, 1H)L 310 - 278 [, BH)‘, 276~ 2.65
{m, 1H), 2.22 - 1.93 {m, 3H}, 1.38 {5, 9H}

342 N-{5-{Z2-amincethoxy}-2,6-dichlore-pyrimidin-4-yvl}-6,7 8.9-tetrahydro-58-
pyriﬁa{3,2“%3}inﬁei-—&amiam;dihyﬁmchlﬂrme

N ™ Prepared according to general method 3, using tert-hutyl N-
<;’""$j/\, NH -Gl [2-{Z,4-dichlore-6-{6.7,8,9-tetrahydro-SH-pyride|3,2-hi
N N%L\i -Q\/’“\NHQ indol-8-yvlaminoipyrimidin-S-yiloxyethylicarbarmate {1,068
H’“UCE/J%Nf ~ eg, 0.30 g, 0,436 mmol} to afford N-{5-{Z2-aminoethoxy}

-2,6-dichloro-pyrimidin-4-yi}-6,7,8,9-tetrahydro-5H-pyride{3,2-biindal-8-amine;dihvdrochioride
(027 g 0,486 mmol, 100.015% vield) as a brown solid. UPLC-MS analysis: {2 min, basich re= 3.94
i, mye = 393373953 /397.3 [MaH, 900 purity, 1H NME {400 MHe, DMSO-D61 8 1597 {5, 1H),
12.74{s 1H}, 874 - 819 {m, 6H}, 7.61 - 750 {m, 1H)}, 447 {t. ] = 7.1 Hz, 1H}, 433 - 415 (i, 2H},
334308 {m, 3H), 315 - 294 (o, 3H 235 - 224 (o, 1HY, 218 - 2,06 fm, 1H)

343  Z-chlovs-N-{5,7.8 8 tetvahydro-5H-pyride[3,2-blindol-8-y1}1-7 8-dihydro-6H-
pyrimidoe]s,4-bii 1 4]oxazin-4-amine

/ﬁ"“f/\‘- Preparad according to general method 4, using N-{5-(Z-amino
= \ ,,li\v /L“NH ethoxyl-2,6-dichloro-pyrimidin-4-v1]-6,7 8 %-tetrahydro-SH-pyrido
\1‘«!‘@ N ,)\ O._ {3,2-blindol-B-aming;dihydrochloride {Lieg, 025 g 0.450mmol} to
/L\\\ I / afford 2-chloro-N-{6,7.8,9-tetrahydro-5H-pyrido!3,2-blindel-8-y1}-7,
Ci N ﬁ Z-dihwdro-6H-pyrimide]5,4-bl{ 1, 4loxazin-d-amine {6178

041 2mmel, 91.37% yield) as a brown solid. UPLC-MS analysis: {2 min, basic): 1t = .86 min, m;”z
= 357.2/359.2 [M+H}+, 89% purity, 1H NMR (400 MHz, DM50-D6) 8 10.95 (s, 1H}, 819 {dd

A8 LaHS IBL 750 (dd =80, 14 He 1HL7 160 1HL 699 dd, i =81, 46 Ha 1HL 645 {d | =
83 Hz 1HL 434416 0m 1HL 410 {6 ] =43 Ha, 2H}Y 245 - 336 [m, ZHJ, 3.04 (dd, 1= 151,53
Hz, TH}EL 298 277 (m, 2H}L 274 - 2,61 (1, 1H}L 2,14 - 190 {m, ZH}

Example 34 2-{Z-methyithiazol-53-vI}-N-{6,7,8,9-tetrahyvdro-5H-pyride3.2-bjindol-8-yi}-
7.8-dihydro-6H-pyrimidoi54-bil L 4loxasin-$-amine

o
¥ 41
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Jipj.? . Prepared accarding to general method 5b, using 2-chioro-N-{6,7,8,9-
Q/:;” ;\f N tetrahydro-5H-pyrido{3,.2-blndol-8-v1)-7 8-dihydro-6H-pyrimidois.4-
NN ki’)\ O, b'E{1.4}0}{321@-4--%‘;11}9 {1.00 eg, 90 mg $.224 mmol} and Z-methyl-5-

(/SN ’}%N};N’j {tetramethyl-1,3.2-dioxaborolan-2-v1}-1,3-thiazole {1.50 eq, 76 m3g,

R H (4.337 mmo}.}. The orude was purified by cohumn chromatography

{20 g cohumn) ehuting with a gradient of § to 1009 {v/v} EtOAc in iso-Hex and then BtAc/Me(OH
{0 to 15% MeOH} to afford 2-{Z2-methylthiazol-5-v1}-N-{8,7 8, 9-tetrahydro-5H-pyride{3,2-blindol-
8-vi1-7 8-dihydro-0H-pyrimido{5,4-bli L4 loxazin-4-amine {34 mg0.0786 mmol, 35.02% vield) as a

beige solid. UPLC-MS analysis: {4 min, basio) ri= 142 voiln, vo/2 = 4207 IM+HE, 979 purity,
PH NMR (400 MHz, DMSQ-D618 1098 {5, 1HL 820 (dd, [ =4.6, 15 Hy, TH}L 797 {5, 1HY, 7.6 {dd |
=814, 14 Hz, 1HL 699 (dd, ] =B1, 46 Hy, 1HL 695 - 6.83 {im, 1H}L 6,14 (d. ] = 8.1 Hz, 1H), 445 -
433 (m, IR, 413 (0 1= 43 He, 2HL, 348338 (o, 2HL 3,09 (dd, 1= 152 53 He, 1HL 3.0 - 281
(i, 2HY 278 - 268 {m, THY, 260 {s, 3H, 222 - 2010 {m, THY, 2.02 - 1.90 {m, THY
intermediates for Example 35
3531 [3R}-N-{Zs-dichiors-Smethoxy-pyrimidin-g-vi}-2,3,4. 9-tetrabydro-1H-carbazol-3-
amine
P ﬁ Prepared according to general method 2a, using 2,4,6-trichlors-5-
" L /(M/)’"“\ Methoxypyrimidine {1.00 eq, 0.32 ml, 2.34 mumol} and {R}-2,3,4,9-
HiY Tetrahydro-1H-carbazol-3-amdne {1.05 eg, 046 g 246 mmol} in
/l/, 1 o Ethanol {5 mL} to afford {3R}-N-{Z.6-dichlore-5-methoxy-pyrimidin-

N 4-y1}-2,3,4,9-tetrahydro-1 H-carbazol-3-amine {0.84 ¢ 2.31 mmol,
98.72% vield} as an off-white solid. UPLE-MS {4 min, basic): rt = 2.06 min, m/z =
363273652367 2 [M+H+, 6% purity, 1TH NMRE {400 MHz, DMSO-DEY S 1075 (s, 1HL BAL{d | =
83 Hz 1HL733(d [=78Hz 1H), 7.25{d | =79 Hz, 1H}L 709 - 6.86 {m, 2} } 33 (s 1H)L 3.76{s,
3HL 387 {s 1Hj 259 {dd, | = 14.9, 5.3 He, 1H}, 2.85 {5, Z2H}, 2.09 - 1.98 {m, 2H}

352 Z4-dichioro-6-[TBR-2,3 4.9 tetrabydro-1H-carbazeb3-vilawinolpyrimidin 5-ol

P ;j To a solution of (3R}-N-{2,6-dichlore-5-methoxy-pyrimidin-4-y}-
HN“)L\/ | {\‘\’"‘::‘, 2,3,4,9-tetrahydro-1H-varhazoi-3-amine {1.00 eq, 600 mg, 1.65 mamaol
&1\ _OH w0 in DOM (10 mbL) was added Boron tribromide {3.00 eq, 5.0 mL, 496

?f\ l mmoel} in DOM {1 M} under a nitrogen atmosphers and the mixiure
o TN was stivred for 18 h. Further addition of boron tribromide solution and

stirring, were neaded to take the reaction to completion as shown by UPLC analysis. The reaction
mixbure was quenched with MeGH {10 mL} and water {20 mbL}. DCM layer was separvated, agqueous
extracted twice with DM, organics washed with brine. The organic laver was dried over sodium
sulphate, filtered and it5 volume was reducad to drynass under vacuur at 40 °C in rotatory
evaparator obtaining 2,4-dichlore-6-{{{3K3-2,3,4.9-tetrahydro- 1 H-carbazol-3-vllaminoipyrimidin-
ool {530 mg,1.52 mmoi, 91.88% yield} as a ved solid. UPLC-MS {4 min, acidic): vt = 0.80/0.82 moin,
m/fz = 3492/351.2/353.2 [M+Hiv, 97% purity. 1H NMR {400 MHz, DMSO-B6Y S 1075 {5 1H},
023 (s IHL 764 {d J = 83 He, IHL 733 (&, [ =77 He, 1HL 7.28 - 720 {m. 1HL, 700 {ddd, } = 8.1
FO 13 Hz, IHL 682 [td, =74, 7.0, L1 He, 1HL 434 (h, ] =73 He, 1H), 298 {dd, [ = 14.9, 5.3 He,
THYL 283t f= 117 63 Hy, ZHEL 274 - 263 (m, 1H}, 204 (h, [ =51 Hz, 2HY
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35.3 tert-butyl N-[{i1R}-1-{{2.4-dichioro-6-[[{3R}-2,3,4.9-tetrahydro-1H-carbazol-3-
yi}dmim&}pyrimiéﬁn—%yﬂ axyvmethyil-Z-methoxy-ethyljcarbamate
o . Prepared according to general method 1, using 2,4-dichloro-6-
(\ j \/L H(“\Q”\f [1{3R}-2,3.4.9 tetrahydro-1H-carbazol-3-yljamino|pyrimidin-5-
Lt o =Ho

fo : ol {1.00 eq, 60.75 ¢, 2.10 myool} and tert-batyl N-{15}-1-

.f_:;/L\“NfEE\g_:; {hydroxymethyl}-2-methoxy-ethyljcarbamate {1.05 eq, 454 mg
2,21 mmol). The aude was purified by column chromatography eluting with neat hexane, then 5:1
and 4:1 HexEtOAc to afford tert-butyt N-[{1R}-1-[{Z2 A-dichiore-6-{{{3R}-2.3,4,9-tetrahydro-1H-
carbazol-3-yllaminoipyrimidin -5-yHoxymethyvl}-Z2-methoxy-ethyljcarbamate {110 £1.93 mmol,
G1.58% yield} as a white solid

UPLC-MS {4 min, basic)h: vt = 232 min, m/z = 5336.2/538.2/540.2 [M+H}+, 94% puritv

TH NMR {400 MHz, DMSO-B6} 8 1076 {s 1H)L 772 {d, | =82 Hz, 1H), 734 {d | = 7, 1HYL 7.26
(L J=80Hz IHL 7153 [=78He, IHL 700 {8 ] =75 Hey, IHL 693 {61 =74 He, 1HYL 434 (5, 1H},
3.96{d, | =88Hz 3H},3.41{d =57 He, 2H}, 3.26 (s, 3H), 3.07 {dd, | = 14.8,5.3 Hz, 1H)}, 291 {d,}
=150Hz 2H}, 278 - 259 {m, 1H)}, 216 {d, | = 120 Hz, 1H), 205 {, f = 1 1.8 Hz, 1H), 1.39 {5, 9H 1
354 [BRPRABERPZ-amine-3-methoxy-propoxyi-2.6-dichiore-pyrimddin-4-91]-2,3,4.%9-
tetmhydm iH-carbazol-3-aminghydrochloride

Prepared according to general method 3, using tert-butyl N-
{ J )\’NH '\JH HIR)-1-{i2.4-dichloro-6-[[3R)-2.3,4.9 - tetrahydro- 1H-
k /\ O ,H 0. carbazol-3-yHaminopyrimidin-5-yloxymethyl]-2-methoxy-
c;”t\ ’ﬂ:\c; ethyl] carbamate {1.00 eq, 1.10 g 2.04 mmol} to afford

{(3R}-N-{5-[{2R}-Z-amino-3-methoxy-propoyxy}-2,6-dichioro-pyrimidin-4-vi]- £.3,4,9-tetrabydro-
1H-carbazol-3-aminehvdrochloride {600 mg 127 mmaol, 62.129% vield) as a white solid

UPLC-MS {2 mwin, basich rt = LOZ2 min, m/fz = 4361 /438174401 [MaH+

TH NMR (400 MHz, DMSG-D616 10.76{s 1HL 851 {5, 3HL 804 (d I =84 Hz, 1H}, 733 {d, |=78
Hz, 1HL 7.26{d, ] = 60 Hz, 1H), 7.0 {t. ] = 7.5 Hz, 1H]} 6,9:% (t §=74Hz 1H)}, 438 {s, 1H}, 4.27 {dd,
=108 39 He, IHL, 410 {dd, [ = 103, 5.7 Hy, THL 376 (s, 1HL 3.661d ] =60 Ha, ZHL 334 (d, | =
1.6 Hz 3H), 3.02 {dd | = 145, 5.4 He, 1H), 294 - 2.75 {m, 3H}, 2.10 {5, ZH}

355 N-[{IR¥1-{[2,4-dichloro-&-{{{3R}-4,3.4, 9 tetrahydro-1 H-carbazol-3-yllamino]
pyrimidin-5»3;1}w{iymethyii-zlmethﬁxy—ethyi}~N’,N“~§.§meth‘yi—ethane—i&.,z’—diamine

H o~ N A stirved solution of (3R}-N-[5-[{Z2R}-Z-amino-3-methoxy-pro
M .
/““““\ ,,3[ ]\ . poxyi-2,6-dichlore-pyrimidin-4-vi]-2,3,4,%-tetrahvdro- 1H-
& 47 NH NH
Nom?

v carbazob-3-aminghydrochioride {1.00 eg, 350 mg 0.740 myool],

j {Dimethylaminolacetaldehyde sulfite {11} {110 eg, 138 mg,
0.814 mmol} and Triethylamine {1.00 &g, §.10 mi, 86,740 mmol}

in Methano! {5 mL} was treated with Sodium cyanoborohydride {2.00 eq, 140 mg 2.22 mrol} and
the mixture was stirred at yoom temperatore for 3 davs. The reaction was quenched by the
addition of water {25 mL} and exiracted with dichloromethane {2 x 30 mL}. The resulting solution
was washed sequentialiy with saturated bring soiution {25 mL]}. The organic phase was then
separated and dried {NaZS04), before being concentration to dryness. The crude was purified by

column chromatography using EtOAc, then 5% and 10% MeOH 1n EtOAc {ammonia buffer) to

Y
~d
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afford N-f{1R}-1-{{Z.4-dichlore-6-{[{3R}-2,3,4,9-tetrahydro-1H-carbazol-3-vijamino jpyrimidin-5-
vioxymethyll-2-methoyy-ethyl]- N N'-dimethyl-ethane-L2-diamine (200 mg 0.370 mmol, 50.05%
vield] as a pink solid. UPLC-MS analysis: (4 wmin, basich: vt = 209 min, m/z = 507.3/509.3/511.3
IM+H+, 9496 purity. 1H NMR {400 MHz, DMSO-D6) S 10.75 (s, 1H), 8.64 {5, 1H), 7.34 {4, 1 = 7.8 Hy,
THY, 7.26 {d, [ =80 Hy, EH}, FOL{E J=76Ha 1H)L 693 {0 =75 He, 1HL 433 (s, THL 403 [ | =
VAHzZ AHL3TR (=80 ey 1HEL 340 - 332 {m 6HL 311 (dd [ = 148, 5.3 Ha, 1H}, 299 {5, 1H),
ZB6{d, [ =139 Hz 2H}, 2.68B{s, 3H} 2.2¢ (s, 6H} 2.02 (s, 1H), 1.26 - 1.13 {m, 2H}

356 {(7R}Z-chlove-8-[2-{dimethylaminaiethyil-7-{mwethoxymethyi-N-[[3R-4,3,4,9-
tetrahvdre-1H-carbazol-3-y1}-6,7-dihvdropyrimide]5,4-bBi L 4 joxazin-4-amine

Newor™, Prepared according to general methed 4, using N-{{1R}1-{{2,4-
i, E«’ B g g
(\“"" }J\,J\NH dichlorn-6-{[{3R}-2,3,4.9-tetrahydro-1H-carbazol-3-yifaming]
{
- N fﬁxw pyrimidin-S-vlloyymethyl]-Z-methoxy-ethyl]-N N -dimethyl-
c ,,L\\N,/\ ,LQH .. ethane-1,2-diamine {100 eqg, 200 mg, 0.394 mmoi} to afford (7R
;’J 2-chloro-8-{Z2-{dimethylamino}ethyl]-7-{ methoxymethyl}-N-[{3 R}
N -2,3,4.9-tetrahydro-1H- carbazol-3-v1]-6,7-dihydropyrimido
{5.4-bl{1,4loxazin-4-amine {140 mg0.282 mmol, 71.65% vield} as a white solid.

UPLE-MYS analysis {4 min, basic): vi = 2.04 min, m/z = 471.4/473.4, [M+H]+, 87% purity,

THNMR (400 MHz, DMSOYS 1069 (s, 1HL 732 (1 =77 He 1HL 724 (4 1= 79 Ha, THL 629 (L
=75 Hz 1HL 691 ({t ]=74He 1HL 053 (A 1=84Hz 1HL 431 {d | =107 He, 1H), 425 (s, 1H],
384{dg j=134, 67 Hz, 2H, 3.74({d, f=10.6Hz, 1H}, 345 {dd, [ =95 59 Hz, 1H), 335 {dd | =
173,00 Hy, 6HY, 3.02 - 274 {my, AN, 272 - 256 (o 1H), 2.25 {5, 6HY, 2.09 - 1.88 {my, 2H)
Example 35 {7R}-8-[2-{dimethyviaminoiethyl]-7-{methoxymethyl}-2-{ L-methylthiazol-5-
yipN-H{3R}2.3,4,9-tetrahydro-1H-carbazol-3-vi|-6,7-dihydropyrimidoa]54-bl{ 1, 4joxazin-4-
amine

H . - e o
/\Njf\: Prepared accovding to general method 5b using {7R}-2-chlore-8-[2-
{:,,. 7 \/L"“’ri: H {dimethylaminolethyl]-7-{methoxymethy}-N-[{3R}- 2,3,4,9-tetra
N \l ’D“j. hydro-1H-carbazol-3-v1-6,7-dihydropyriveldol’,4-b1{1,4] oxazin-4-

Nfﬂ‘ﬁ/'{"r\r \rg’j\’o\ amine {1.00 eg, 70 mg 4.149 romeoel} and Z-methyl-5-{tetramethyl

[ ' 1,3,2-dioxaborolan-2-vi)-1,3-thiazole {2.00 eq, 67 mg, 6.297 mmol)
T to afford {7R}-8-[2- {(dimethylaminojethyl]-7 (nwtirsmnneth»i}m

2-{2-methylthiseol-5-y-N-{T3R}-2,3,4.9-tetrahydro- 1 H-carbazol-3-31]-6.7 -dihydropyrimidol’ 4
b1 4loxazin-d-amine (40 mg 00712 romol, 47919 vield} as a white solid.

UPLC-MS analysis: {4 min, basic): ri = 2.09 min, m/2 = 5344 [M+H+, 95% purity.

TH NMR (400 MHz, DMSO-D6 S 1070 (s 1H)L 709 (s 1H)L 732 {1 =77 He 1HL 725 (1279
Hz, IH}, 699 {ddd, | = 81, 7.0, L3 Hy, 1H), 697 - 6.86 {m, 1H), 6.18 (d T=82Hz 1HY 447 - 434
{m, 1H), 431 {dd ]= 107, 1.4 Hz, 1H}, 398 {de [ = 139, 69 Hz, 1HL 378 (ddd, | = 13.2, 93, 4.2 Hz,
ZHL346(dd. J =94, 55 He, 1H), 3.38{dt, | =9.3, 69 Hz, Z2H), 331 {5, ﬁﬁ}, 3.02{dd =149 53 Hey,
THYL 284 {td, 1= 162,155, 99 He, 2H), 272 - 2,63 (v, 1H), 2.60 {5, 3H}, 2.22 (s, 6H), 214 - 2,05
{m, 1H), 2.02 -~ 1.88 {m, 1H}. 2Hs under DMSO signal.

Example 386  [{TR}E-[2-{dimethylaminejethyi]-2-Z-methyihiazol-5-y11-4-[{{3R}-2,3.4.9-
tetrabydro-iH-carbazol-3-vllamino}-6,7-dibvdropyrimide5.4-b L 4loxazin-7-viimethanol
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) JQ?/\L To a solution of {(7R)-8-{2-{dimethylaminajethyi}-7
{\’"} v j\;\ {mmethoxymethyl-2-{ Z-methyithizzol-h-vl - N-[{3R1-2,3.4.5-
N ?:/0 ~ tetrahydro-1H-carbazel-3-vi]-6,7-dihydropyrimida] 5,4‘-
\QS\?’J\“"\N‘E\J‘ -OH 11 4loxazin-4-aming (100 eq, 18 mg, 0.0320 mmel) in DM
N 1 {3 mbL} was added boron tribromide solution in DOM 1M {2.00 eq,
AN §.064 mi, 0.0641 mwmeol} and the mixture was stivred atamblent

temperature for 18 h. Further addition of boron tribromide solution and stirring, were needed to
take the reaction to completion as shown by UPLC analysis. The reaction mixturs was carefully
guenched with MeQH {1 mb} and then with water. Layers were separated and agueous was
extracted twice with DCM. Organics were dried over Na2S{4, filtered and concentrated to dryness.
The crudse was purified by column chromatography eluting with 1% o 5% MeUH in DOM
{ammonia buffery to afford [{7R}-8-12-(dimethylaminolethyi}-2-{Z-moethylthiazol-5-v1-4-[H{3R}-
2,3,4 . 9-tetrahydro-1H-carbazol-3-vHaminel-6,7-dibydropyrimide5, 4-bil 1 4loxazin-7-ymethanot
(7.0 mg0.0129 mmol, 40.36% yieid} as a white solid.

UPLE-MS {4 min, acidio) vi= 184 min, my/r = 5204 [MeHl, 9696 purity

TH NMR (400 MHz, DMSO-D6Y 8 1070 {s, 1B 799 (s 1HL 732 {4 i =77 He, 1HL 725 (d, [ = 81
Hz, 1H)}, 6.99 {ddd, [ = 8.1, 7.0, 1.3 Hz, 1H), 696 - 6.87 {m, 1H), 6.11 id} 8.2 Hz, 1HL 517 {5, 1H}
438¢d, =103 He, 2HEL 324 {d0 1= 137,67 He, IR}, 376 {dh ] = 10,4 Hy, 1HY 3.61 - 3.50 {m, ZH),
350334 (m, 2HL 302 {dd ] = 148,53 He, 1}{}, 2.84 {g,]=155 124 He, 2H), 260 {5 3H}, 2.24
{5,6H}L 211 {d. [ = 12,1 Hz, 1H}, 1.95 {ddt, | = 14.2, 8.9, 4.8 Hz, 1H}. 3Hs under solvent signal
intermediates for Exampie 37

373 BRPRASE-2-Dertbutvi{dimethyDisivijogyvethyviaminojethoxy]-4,.6-dichlore-

pyrimidin-4-yij-2,3,4,9-tetrabhydro- 1 H-carbazol-3-amine
H

New™, A stirred solution of (3R}N-E’S-(Zmaminﬁeﬂmmf}z,é«
;\’:ﬁj%——g\\/i«pNH dichloro-pyrimidin-4-v1}-2,3.4,9-tetrahydro-
b N N S carbazol-3-amineghydrochloride {1,090 eg, 300 mg
PN J\ H E r\ £.708 mmol) and {tert-Butyldimethyl

silyloxyiacetaldehyde {1.30 eq, 0.19 ml, 0.910 mmol}
in Methanol {5 b} was treated with Sodium cyanoborohydride (3.00 eg, 132 mg 2,10 mmol} and
the mixture was stirred at room temperature for 5 h. The reaction was guenched by the addition of
water {25 mL} and extracted with dichloromethane {2 x 6t mL). The resuiting solution was
washed sequentially with saturated brine solution {25 mbL) The organic phase was then separated
and dried {Na2S504}, before being concentration to dryness. The crude was purified by column
chromatography using EtOAc {89 to 1009, v/v} in iso-Hex to afford (3R} ~Nm{5n{2~§2~§'tert~
byl (d;metw Isiivloyyethvlaminolethoxy]- 2, 6-dichloro-pyrimidin-4-y11-2.3,4.9-tetrahydre- 1 H-
carbazol-3-amine {180 mg 0.180 mmol, 25.70% yield] as a waxy white solid,
UPLC-MS analysis: {2 min, basic): vt = 1.51 min, m,«’z = 550.3/552.3/554.3 [M+H}+, 55% pmm
TH NMR {400 MHz, DMSO-D6YS8 1076 (4 | =45 He, THL BE7 {5, 1H), 734 {d F = 7.6 He 1HL 7
(dt, =80, LOHz, 1H), 7.06 - 6.98 {m, 1H), 698 - 689 {m, 1H}, 431 {5, 1H}, 405 -394 {m, AH,
372 -3.58{m, 2H}, 358 - 343 {m, 1H)}, 3.14 - 3.04 {m, 1H}, 299 - 2,83 {m, 4H}, 275 - 263 {m,
GHL 221 - 2101 (m, $HY 206 - 195 (m, 1HL 093 - 076 (m, 9H), .12 - -0.10 {m, 6H).

d
e
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372 B-j2-[tert-butvl{dimethyiisilylioxyethyi]-2-chiors-N-[{3R}-2,3,4.%-tetrabydro-1H-
carbazol-3-v1]-6,7 - dihydropyrimidol5,4-bl{ L 4joxazin-d-amine
ﬁ TN Prepared according to general method 4, using {(3R}-N-{5-{2-
,L~»< o
\”““{? N,N | L0 dichioro-pyrimidin-4-vi}-2,3,4.9-tetrahydro-1H-carbazol-3-
Cl/J.\\NELNj amine { 1.00 eqg, 180 mg, 0.180 mmol] to afford 8-{2-{tert-
N butyl{ dimethylsilyljoxvethyil-Z-chiore-N-[{3R}-2,3,4.9-
:]3;;, P tetrahydre-1H-carbazol-3-yl}-6,7-dihydr op}mmdui&é‘
l ”\ bifl4joxazin-4-amine {130 mg 0.177 mmol, 98.44% yield]

{Z-{tert-butyl{ dimethylisityloxy ethylaminojethoxy}-2,6-

as an off-white solid. UPLC-MS analyais {2 min, basic} vt = 149 min, m/z = 514375163 [M+Hl+,

709% purity. 1H NMR {400 MHz, DMSG-D618 1065 {5 1HL 727 (d | =78 He 1HL 721 {dd. | = 8.1,
5 ASHz IHL695{i=74Hz 1HL 688t =74Hg 1HL 632 {d.1=86Hz 1H), 409{t | = 4.4 Hg,

ZHL371{t 1 =5.8He, 2HL 351 (L [ =43 Hy, 3H), 297 - 275 {m, 4H), 267 - 253 {m, 2H}, 2.03 -

1.88 {m, ZH), 0.80 {5, 9H), -0.06 {s, 6H.

37.3  B-jZ-[tert-butyvl{dimethyiisilylioxyethyvii-2-{8-methyihiazol-5-vi)-R-{ {3R}-2.3,4,%-

tetrahydre-1 H-carbazol- 391167 dihyvdropyrimidel 5,4-bi L 4loxazin-4-amine

Nee Prepared according to geneval method 5b using 8-2-{tert-
'ng;,\'/ll\fl’w butyl{dimethyi}stivijoxyethyi}- 2-chloro-N-{{3R}- 2,3,4.9-
o Nf’l\\ N tetrahydro-1H-carbazol-3-yii-6,7 -dihydropyrimido[5,4-
y p\;\}, *>N/,L¥,J B 4loxazin-d-amine {100 eq, 120 mg, 0.163 mmol) and 2-
;}«-S I\} methyi-5-{tetramethyl-1,3,2-dioxaborolan- 2-31}-1,3-thiazole {1.50

Oug . 84,55 mg 0.245 mmoi} The crude was purified by column
! \]\ chromatography {20 g column} eluting with a gradient ot (i to
10 6080 (v/v) BiDAC in iso-Hey to afford 8-{2-[ert-butyi{dimethylsibvloxyethyvl}-2-{ 2-methyithiazel-
S-yh-N-[{3R}-2.3,4,9-tetrahydro- 1 H-carbazol-3-vi1-6,7 -dihydropyrimide{5,4-b}{1,4|oxazin- 4-
amine {75 mz.0.124 mmol, 75.60% yvield) as a pale yellow oil. UPLC-MS analysis: {€ min, basic} vt
= 153 min, w2 = 5774 [MaH] 97% puarity, 1TH NMR {400 MHz, DMSG-DOY & 1070 (5, ’EH'} 7.98
(o, IHL 721 {(d, [ =77 He, IHL, 725 {dt ] = 7.9, 09 He, 1H)L 7.06 - 695 {m, TH) 6.94 - 685 {m, 1H)L
15 603(d}=83Hz IHL440{s 1H), 416 (s, 2H}, 381 {1 ] =60 Hz, ZH}L 364 (£, = 6.0 Hg, ZH}, 357
(L 1=d4Hz 2HL 301 {dd = 148 53 He, IHL 294 - 274 o, 2HY, 259 48, 3H}, 257 - 252 [m,
1H}Y 216 - 205 (o, 1HYL 201 - 191 {m, 1HY 0.85 {5, 9H 0.04 {5 6H
Example 37  2-[2-{Z-methyithizzol-5-v1}-4-{{{3R}-2,3.4,9-tetrahydro-1 H-carbazol-3-vij
amin@'g -6, 7-dihydropyrimide]54-BH 1, 4]oxazin-8-vijethansl

N\ To a solution of 8-[2-[tert-butyi{dimethylisibvHoxyethyl}-2-(2-
/“"’%/[ J\, methytthiazel-5-yi1-N-[{3R}-2,3,4,9-tetrahydro-1 H-carbazol-3-vi}-6,7-
\

N ,;K JoNy dibydropyrimide{5,4-b}{1,4] oxazin-4-amine {1.00 eq, 75 mg, 06.124
P /EI\ /J mmoel) in MeCN {24704 ml), 4M solution of Hydrogen chloride in

N ONT N .

%G i dioxane {30.0 eg, 8.93 mi, 3.71 mrool) was added and the veaction
/ )

On  mixiure was stirred at room temperature for 15 minutes,
20 The reaction was concentrated to dryness to give a residue, which was triturated with MTBE {10
mb}and Et20 {5 mi x 3] to afford 2-[Z2-{2-methyithiazol-5-v1}-4-{{{3R}-2.3,4,9-tetrahydro- 1 H-

c‘.arl}azob.’if,’]}amino}—4':;,7’~dihydmpyrimido{&l&«-b}{1,4}ox::zzin~8~y}]eihanol {36 me{.0778 nunol,

30



18

15

25

WO 2023/033740 PCT/SG2022/050633

63.01% vield} as a yellow solid. UPLC-MS analysis: {4 min, basich: rt= 1.93 min, m/z = 463.1
IM+H+, 100% purity, TH NMR {400 MHz, DMSO-DaY8 10.76 {5, 1HY, 812 {5, 1HL 736 (4, 1= 7.7
Hz, 1H), 7.33 - 7.26 {m, 1H}, 7.06 - 6,99 {m, 1H}, 6.99 - 691 {m, 1H}, 6.14 {bs, 1H}, 448 - 4,40 {m,
THL 421 {0 =45Hs ZHL 378 -350 (m, 6H}L 3.05 (dd, } = 14.9, 5.2 Hz, 1H}, 298 - 282 (m, 2H},
275~ 268 {(m, 1H1, 2.67 {5 3H}, 220 - 208 {m, 1H}, 2.08 - 195 {m, 1H}] 1H not observed.
Intermediates for Example 38

38.1  tert-butyl Z-chlore-7-{{dimethylaminoimethyl}-4-{{{3R}-2,3.4, % tetrahydro- 1 H-
carbazob-3-vllaminel-6,7-dibvdropyrimido54-bl{L 4loxazine-B-carboxyliate

ﬁ N A mixture of 2,4-dichlorg-6-{{{3R}2,3.4, %-tetvabydro-1H-
{(ﬁ}r]\leH carbazal-3-yllaminoipyrimidin-5-of {1.00 eg, 8.35 g, 1.00 mmol)},
- N{}L\‘IO\' E {{2R}-2-{tert-butoxycarbonyviamino }-3-{dimethyiamino}propyi]
CE’J{’N’ N methanesulfonate {144 eq, 045 g 144 ool { Mesylate
A synthesised from the corresponding N-Hoc aming alechol and
a” 0 .
i used without any purification} and Caesium carbonate {2.00 eg,

0.65 g, 2.00 wamol} in DMF {66817 mb} wasstirred at 110 °Clor
24 h. The mixture was cooled down then poured into crushed ice and water {180 mb). The
resultant precipitate was filtered off then dissolved in a mixture BCM/MeOH {9:1}, dried over
Na2504, filtered and concentrated. The orude raaterial was purified by coluron chromatography
ehiting with a gradient of HEOAc (% to 100%; v/v] in iso-Hex and then MeQH {0% 1o 20%: v/v} in
Et3Ac to atford tert-butyl 2-chlore-7-{{dimethylamino}methyvi]- 4-{{{3H}- 23,4, 9-tetrahydro-1H-
carbazal-3-yllamino}-6,7 -dihydropyrimide{5,4-b}{1,4|oxazine-§-carboxylate {155 mg.0.266 mmol,
26.53% vield) as a brown solid. Note: product isolated as a mixture of diastereoisorsers due to
racemization of one of the two stereocenters. UPLE-MS analysis: {2 min, basiclh: vt = 129 win, w/z
= 513.3/515.3 [M+Hi+, 88% purity, TH NMR {400 MHz, DMS0G-DGY 8 1671 (5, 1H)L 736 - 727 (m,
2HY, 7.27 ~7.23 (o, THY, 7.02 - 697 [, 1HL 695 - 691 {m, 1HL 453 - 447 {m, 1HL 439 - 4.26
frn, 1HL 406298 0m, THL 303294 (m, 2H) 287 - 278 (m, 2HYL 241 - 231 {m, 1H), 227 -
237 {my, TH)Y, 211 - 193 {m, 3H), 1.49 {5 9H1
3827  tert-butyl 7-{{dimethyiaminoymethyl]-2-{Z2-methyithiazel-5-v11-4-[[{3R}-2.3,4,5-
tetrabydro-1H-carbazol-3-yliamine]-6,7-dibydropyrimidoi54-hi{ 1. 4loxazine-B-carboxylate

ﬂ _ Prepared according to general method 5b using tert-butyl 2
e
(,:”:"” “} l ’L’NH chiore-7-{{dimethylaminoimethyl]-4-[{{3R)})-2,3,4,9-tetrahydro-
# ~
N4 Ao 1H-carbazol-3-vHamine]-6,7-dihydropyrimida]5 4-
N7 YT
P ,ﬁ\ :L ,?1\1.\ bt 4joxazine-B-carboxylate {1.00 2g, 165 mg, $.212 mmol) and
N \S N Si\ 2-methyl-5-{tetramethyt-1,3,2-dioxaborolan-2-yi}-1,3-thiazole
e 2
om0 (1.50 eq, 72 mg 0.318 mrool). The crude was purified by
P

column chromatography {20 g column) eluting with

a gradient of 0 to 1009% {v/v} Et0AC in iso-Hex and then 0-20% {v/v} MeQOH in Et0Ac to afford tert-
butyl 7-{{dimethyiamino)methyli-2-{ Z-methyithiazol-5-y1}-4-[{[{3R}- 2.3,4,9-tetrahydro-1H-
carhazol-3-vilaminoi-6,7-dihydropyrimidn{5,4-bi{1.4]oxazine-8-carboxylate {90 mg, 0.127 mmol,
54,659 vield} as a yellow ofl. Note: product isolated as a mixture of diastereoisomers due to
racemisation of one of the two stereocenters in the previous stel,

UPLE-MYS analysis: {2 min, basic): vt = 1.29/1.30 min, /7 = 576.3 [M+Hi+, 81% purity.
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Example 38 7-{{dimethviaminoimethyl}-2-{2~-methyithiazol-5-y1-N-{{3R}2,3,4.9-
tetrahydre-1 H-carbazol- 39117, 8- dihwdro-6 H-pyrimdde[ 5401 L 4loxain-4-amine

N e To a solution of tert-butyl 7-[{dimethylamino}methyt}-2-{2-
<¢“"“{\FMNH methyithiazol-5-v1}-4-[[{(3R}-2,3.4,9-tetrahydra-1H-carbazol-3-
¥/
S ) yilamine}-6,7-dihydropyrivoido5,4-bH 1 Aloxazine-8-

E?j/ YOL/N carboxylate (1.80 eq, 150 mg 0.229 mmol} in DCM {11959
\H/ h mk), a 4M solution of Hydrogen chiorids indioxane {25.0 eg,
1.4 ml, 5.73 mamol} was added and the reactinn mixture was
stivred at room temperature for Zh. The reaction was conceniratad to dryness to give a residue,
which was triturated with BEt20 {10 mbL} and filtered. The erude was purified by prep HPLC {hasic
methad} to afford 7-[{dimethylamino}methyt]- 2-{2-methylthiazol- 5-v1}-N-{{3R}-2,3,4.9-
tetrahydro-1H-carbazol-3-yi]-7.8-dihydre-6H-pyrimida{5,4-b{ 1, 4joxazin-4-amine {12 mgl.0241
mmol, 10.50% vield) as an off-white solid. Note: product isolated as a mixture of diastereoisomers
due to racemisation of one of the two stereocenters in the previous step. UPLE-MS analysis: {4
min, hasic): rt= 1.96/1.97 min, m/z = 476.3 [M+H}+, 97% purity. 1H NMR (400 MHz, DMS0-D6} &
TRV {s, THL 797 {5, 1HL 733 (&, ] =77 Hy, 1H)L 7.29 - 720 {on 1H), 700 - 697 {m, 1HL 697 -
6,88 [m, IHL 680 - 670 (m, IHL 621 {d 1 =82 He, 1HYL 448434 {m, 1HL 412 - 3.96 {m, 2H),
3.68-3.56 {(m, 1HL3.07 - 297 {m, 1H}, 297 - 278 (m, 2H}, 2.72 - 2,63 {m, 11}, 2.60 {5, 3H}, 2.42
~ 226 (m, 2HL 220 (5, 6HL 215 - 206 fm, 1H), 204~ 191 (m. 1H}
Intermediates for Example 39
3.1 N-[E-[Z24-dichlors-6-[[{3R}-2.3,4,9-tetrahydro- 1 H-carbazel-3-vliamins] pyrimidin-5-
vijoxvethymethanesulfonamide

HN‘----\ A NH o To a solution of (3RI-N-[5-{Z-aminnethaxy}-2,6-dichlore-
yfff"é Lol ?S/ pyrivnidin-4-yil-2.3,4 9-tetrahvdro-1H-carbazol-3-aming;
k R il Vi .
N /J{\ \L H hydrochloride {1.00 eq, 0.30 g 4,616 mmol} and Triethyl
o UNT e

amine (2.00 eq, (.17 mi, 123 mmol) in DM (6.1576 ml)},
Methanesualfonylt chloride {110 eg, 8,052 wil, 8.677 munol} was added dropwise atat 0 °C and the
reaction mixture was left warmed up to room femperaturs over 3h, The reaction mixture was
diluted with DCM (30 mL) then the organic phase was washed with 1 N HCI {3 » 15 mL}, dried over
NaZ504, filteved and concentrated to dryness The crude was purified by colomn chromatography
eluting with a gradient of EtOAc {0% to 1080%; v/v) in iso-Hex to afford N-{2-{2,4-dichloro-6-
[I{3R)-4,3,4,9-tetrahydro- 1 H-carbazol-3-yljaminojpyrimidin-5-yljoxyethyl jmethanesuifonamids
(290 me 8536 nunol, 87.11% vield]} as a viscous pale yellow oil.
UPLC-MS analysis: {2 min, basich rt= 112 min, mfz = 4702747227474 2 [M+H}+, 100% purity.
TH NMR {400 MHz, DMSO-D6Y 8 10.74 {s, 1HL 7.69 (5, 1H} 741 {s 1H)}, 7.33 (d =77 Hzg 1H),
FESAL = 8.0, L0 H2 1HL V.07 - 697 (m, 1HL 695 - 685 (rn, 1HL 440 - 425 {m, 1H}, 409 -
4.02 {m, 2HY, 3380 1= 5.0 Ha, 2HL, 3,04 {dd, | = 148, 5.4 He, 1H)}, 296 {5, 3?{}, 282279 {m, 2H},
276264 {m, IHYL 217 - 2.07 {m, 1H), 2.08 - 199 (m, 1H
39.2 2~chim‘u~8vmeth§:isuii@ny?%E_(Si%}nﬁ,i%,di-,%tetiahyﬁrzy1H~carbami~3~yi§~6,'}"~
dihydropyrimidol5 4-bii i, 4lovazin-4-amine
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HN-& ;“;\WH To mixture of N-{2-{2,4-dichioro-6-{[{31}-2,3,4,9-tetrahydro-1 H-

i Nva o._  carbazol-3-vliamincipyrimidin-5-ylioyvethylmethanesulionamide (220
\\/ or L\\E,»\i\ ] mg, 8.407 mmol} and Potassium phosphate tribasic {121 mg, 0.578
Q{,%Q,O mmaol} in 1,4-Dioxane {4.069 1 mbL), Tris{dibenzylidensacatons]

dipalladiom{0} {Pd2{dba}3} (7.5 vog 0.00814 mmol) and
4. 5-Bis{diphenyiphosphino}-8 2-dimethylxanthene (Xantphos} {14 mg 0.0244 mmol} were added.
The mixture was stivred at £80°C for 24h. The reaction mixturs was diluted with EtCAc and
filtered through celite then the filtrate was evaporated to dryness. The crude was purified by
column chromatography ehiting with a gradient of EEOAc {(19% to 80%; v/v) in iso-Hex to atford 2-
chloro-8-methylsulfonyl-N-{{3R}-2,3,4,9-tetrahydro-1H-carbazal- 3 -y1]-6,7-dihydropyrimidos,4-
bH 1, 4]oxazin-d-amine {130 mg0.291 mmol, 71.42% vield} as an off-white solid.
UPLC-MS analysis: {2 min, basic)h ri= L4 roln, ro/2 = 4343 /4363 [M+Hl+, 979% purity.
PH NMR (400 MHz, DMSCQ-D6 8 1072 {5 1H} 742(d, [ =84 He, 1H), 736 - 729 {m, 1H), 731 -
721 {m, 1H), 7.03 - 697 {m, 1H}, 696 - 6.87 {m, lH} 443 - 424 {m, 3H}, 397 -3.88{m, 2H}, 3.49
{s,3HL 301 -293 (o, 1HL 293 - 278 {m, 2H), 273 - 2,62 {my 1H), 209 - 200 (m. 2H)
Example 38 S-methylsulfonyl-2-{ 2maﬁzethyithmminﬁwyi}an-{{BR}~2,3i4,9mtatmhy{§m~iiHu
carbazol-3-vi}-6,7-dibydropyrimido]5,4-bi{1,4joxazin-4-amine

HN-— } Prepared according to general method 5b using Z-chiore-8-
b .
:ff”fz\.f' ad L o methvlsulfonybN-[{3R}-2.3,4,5-tetrahydro- 1 H-carbazob-3-v1}-6,7

dihydropyrimido §_5,4-b_§{i,é}oxamn--t&l--anune {115 mg, 6.257 mmol)}

g and Z-methyl-5-{tetramethyl-1,3,2-dioxaharolan-Z-yi}-1,3-thiazole
aN {1.50 e, 87 mg 0.386 mmal) to afford
S-methyisulfonyl-2-{Z-methvithiazob-5-y1}-N-{{3R}- 2,3 4, 9-tetvahydro- { H-carbazol-3-911-6,7-
dihvdropyrimidn{5,4-bi{i.4]oxazin-4-amine {107 mg0.215 mmol, 83.81% vield) as an off-whits
solidh. UPLE-MS analysis: {4 oin, basic) vt = 193 min, oyfz = 4972 IMeHi», 1009 purity.

PH NMR (400 MHz, DMSCG-D61 S 1074 {5 TH}L 808 (s, IH}, 741 - 7.29 (m, 1H}, 7.29 - 720 [m, 1H},
711 - 695 {m, ZH}, 6.95 - 687 {m, 1H}, 450 {5, 11-{) 439 - 427 {m, 2H), 3.95 {1, ] = 4.3 Hz, 2H},
359(5 3HL 303 (dd, ] =149 53 Hz, 1HL 298~ 2.80 {m, 2H), 278 - 2.68 {m, 1H), 2.64 (5, 3HL
217 - 2.08 {m, 1H), 2.08- 196 {m, 1H}L

intermediates for Example 40

461 tert-butyl N-[2-[2,4-dichiore-6-{2-{Z-chloro-1H-lndol-3-yijethyiaminoipyrimidin-5-
yiloxyethyllearbamate

By

v Frepared accovding to general method 23, using tert-butyl N-{2-
HN’\ oy {2,4,6-trichloropyrimidin-5-yloxyathylicarbamate {857 mg,
of 2.50 mrmol} and 2-{Z-chioro-1H-indol-3-vijethanamine hydro-
bl ™~
NH o L . .
L« i /l/ chioride {578 mg 2.50 mmol} {synthesised by chlorination of
N..; .-k)\.v/*'\l,\!/ 0y e s N
N \if H the tryptamineg hydrochloride and used without any
o N el

purification}, The reaction was concentrated to dryness and the crude was purifiad by column

(‘nmmaiographv stuting with hexane © 41 Hexane: BtOAc to afford tert-butyl N-[2-{Z 4-dichlore-
&-{2-{2-chiovo-1 H-fndolb-3-vlethylaminolpyrimidin-S-yiloxyethylicarbamate {570 mg 1.14 mmol,

45.53% yield} as a brown solid.

UPLC-MS analysis: {4 miv, basic) rb= 231 wmin, /2 = 500.0/502.0/504.0 [M+H+, 100% purity.
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TH NMR {400 MHz, DMSG-D6a1 8 1167 {5, 1HL 8.09{8 | = 6.0 Hz, 1H)}, 7.63 - 7.56 {n, 1HY, 7.27 {dg,
P=81 LOH:, IHL 735699 (m, 3HL, 387 {0 1 =S4 Ha 2HL 353 (o [ =69 Hg, 2H), 323 {g. 1 =
5.6 Hz, 2H}, 299 - 291 {m, 2H), L.37 {5, 9HL

483.2 S-{Z-aminoethoxy)}-2,6-dichlore-N-{2-(2-chiore-1 H-indol-3-yethyiipyrimidin-4-

aminghydrochloride

o _ :
\& P Prepared according to general method 3, using tert-butyl N-{2-{2.4-
HN t( dichloro-6-{2-{Z2-chloro- 1H- indol-3-yliethvlamino]pyrimidin-5-
Y : .
of 1 yHoxvethyljcarbamate {570 mg 114 mwol) to afford 5-{2-

o aminoethoxy}-2,6-dichlore-N-{2-{2-chloro-1H-indob-3-

i: \I ~ N"i; - vhethyl{pyrimidin-4-aminehydrochloride {330 mg 0.755 mmol
66.33% vield} as a yellow salid

UPLC-MS analysis {4 min, basic) vt = 190 min, o'z = 400.6/402.0/404.0 [MaH, 99% pur H}

LHENMER (400 MHz DMSQ-D6}S 1170 (5 IHL 836 {0 =00 He 1HL B22 (s 3HL 764 {d =7,

Hz, 1HL 7.28{de | =81, 09 Hz, 1H), 714 - 730 {m, 1H}, 710 - 7.00 {m, 1H}, 409 {t, | = 5.0 Hg, JH},

356349 (m, 2HY, 325 -3.18{m, ZH) 3.00 - 2.92 {m, 2HL

443 Z-chloro-N-[2-{Z-chloro-1H-Indol-3-yvliethyi]-7. 8-dihydro-H-pyrimide5,4-bi{1 4]

oxazin-d-amine

Pt

\ P Prepared acrording to genaral method 4, using 5-{2-amincethoxy}-2,6-
HN i dichlore-N-{2-{2-chlgro-1H-indol-3-yllethylipyrimidin-4-amine;
7 \L hydrochloride {370 mg, 0.846 mmol}. The reacton mixture volume was
“ "NH reduced to dryness and the crude was purified by column chromatography

fo«i\I/Uj using 3:1 and 111 Hexane EtOAc to afford Z2-chlorg-N-[2-(Z2-chloro-1H-

(,i"L\\E\’ ~ indol-3-yhethyl]-7,8-dihydro-6H-pyvimido[5,4-B1{1 4loxazin-4-amine {128
mg0.329 mmol, 38.93% vield} as a brown solid.

UPLC-MS analysis {4 min, basic) ri= 187 min, /7 = 364 0/366.0 [M+Hl+, 75% purity,

PH NMR (400 MHz, DMSCG-D61 S 1162 {5, TH} 7.69 - 7.62 {m, 1H)}, 7.26 {(dt, [ = 81, 1.0 Hz, 1H),

7A4{ti=26Hz 1H}, 710{ddd, =82, 71, 12 Hz, 1H} 7.02{ddd, [ =81, 7.1, 1.1 Hz, 1H}, 669 {1 ]

=60 Hz, 1H}, 4.07 - 3.98 {m, 2H), 347 - 3.35 (m, 4H), 2.91 - 2.83 {m, 2H}.

Example 40 3-{4-{{Z-{Z-chioro-1H-indol-3-yvijethyljamino}-7 8-dihydro-oH-pyrimide[5,4-

biit, 4§ﬂ¥azm ~Z-ylipyridin-2{iH}-one

"3\ M:;\ Prepared according to general method 5h, using 2-chioro-N-{2-{Z-chloroe-
HN}";{ 1H-indol-3-yhethvl}-7.8-dihydro-6H-pyrimido{5,4-b]{ L4 ]oxazin-4-amine
\f/ {120 g 0329 mmol} and {2-hydroxy-3-pyridyiiboronic acid {46 mg,
“ “NH £1.329 mmol}. The crude was purified by prep HPLE to afford 3-{4-[2-{2-
NF I’O‘] chioro-1H-indol-3-yhHethylamino-7,8-dihwydro-6H-pyrimido{5.4-
e Mgy b Ld]oxazin-Z2-vipyridin-2-of (2.0 mg,0.00709 mimol, 215% vield} as a
INN/ %0y : yeliow solid.
H

Example 40 15 subject to keto-enol tautomerism. It may also existin the following form:
3-{4-{{2-{2-chlora-1 H-indol-3-yllethyilaming }-7, 8-dihyvdro-6 H-pyrimidol5,4-bi{ 1 4loxazin-2-
yhpyridin-2-ao
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HPLC-MS analysis {4 min, basich ri= 1.7 min, m/z = 423.1/425.1

W ..?{"
W 1\ {MaH+, 100% purity,
d L 1H NMR (400 MHz, DMS0-D6) 8 11.64 (s, 1H), 8.51 fm, 1H), 8.22 {5,
'“f o IH)LBAZ{m, 1H), 7.56 (d,]= 7.9 Hz, 1H), 7.35 (m, 1H), 7.26 (dt, ] = 8.1,
Q\,\: T 108z 10,710 (dd, T = 8.1, 7.1, 1.3 Hz, 1H), 7.08 - 6.98 (m, 1H), 691
GN;’%HN N, 1H), 678 (m, 1H), 413 (1] = 4.2 Hy, 2H), 3.59 (g ] = 6.9 Hy, 2H),

3A6 m, =47 Hy, 2H), 3.01-2.92 {m, 2HL
intermediates for Example 41
411 terb-bubtyl N-[2-[2.4-dichloro-6-[2-{7-fluoroe-Z-methy1H-indol-3-yhiethyl
aminoipyr imidin~ S-yvHoxyethyljcarbamate

HN““/ Prepared according to general method 2a, using tert-hutyl
\k} \l N-TZ2-{2.4.6-trichloropyrimidin-5-yDoxyethytcarbamate
TNH 0 {400 mp 117 mwmol} and 2-{7-Fhuoro-Z-methyl- 1 H-indol-3-
E&\J \3 ’O“\“’NE’:&;&\O/L < vilethanamine oxalate {330 mg, 1.17 mmol). The reacticn
o N N ‘ was concentrated to dryness and the residue was triturated

in 2{11 MeUN:Me(H, filtered, washed with diethyl ether tn afford tert-butyl N-{2-{2,4-dichiorn-6-
{2-{7-Buoroe-2-methyl-1H-indol-3-yhethylaminolpyrimidin-5-vlloxyethyllearbamate {500 mg 1.00
mmod, 85.93% vield} as a brown solid. UPLE-MS analysis: {2 wmin, basich rt = 1.30 min, m/z =
A98.2/500.2/502.2 [M+H+ TH NMR {400 MHz, DMS0-D6YS 1120 {5, 1H}L, 806 {d, | = 6.4 Hg, 1H),
7334, =7 8Hs IHL 70805, 1HL 690 0 1 = 7.8, 48 Ha, 1HL 684~ 675 (30, 1HL 387 (b, i =062
Hz, ZHYL 347 {g 1= 6.8 He, 2HYL 325 {q I = 5.3 He, 2H}, 2,94 - 286 {wm, 2H), 234 {5, 3HL 1.38(d, | =
Z.0Hz 9H) 19F NMR {376 MHz, DMSO-D6} §-134.21

41.2 S5-{Z-aminoethoxy2,6-dicklore-N-[2-{7-Huore-Z-methyb 1 H-indob 3-yDethyl}
pyrimidin-4-amine

F, iN"““t’/ Prepared according to general method 3, using tert-butyl N-{2-
i p \L 12, 4-dichlora-&-[2-{7-luoro-Z-methyl- 1 H-indal-3-y1iethyl
e ~ N aminolpyrimidin-S-yHoxyethyljearbamate (500 mg 1.00
. N mmot). The crude was purified by column chromatography
/E\\\. E ’ using EtOAc/MeCH (basic buffer, TEA} to afford
N7 Ol

5-{Z-aminocethoxy}-2,6-dichlora-N-{Z-{7-luoro-Z-methyl-1H-indol-3-yljsthyi{pyrimidin-4-amine
(210 g 0527 ramal, 52,569 vield) as an off white solid

UPLE-MS aualysis {4 min, basicl: re= 1.96 min, m/z = 398.0/400.0/402.0 [M+H}+, 4% purity. 1H
NMR (400 MMz, DMSCG-DAY S 1121 {5, 1H}, 734 {4, | = 7.8 Hz, 1HL 690 {td, | = 7.8, 4.8 Hz, 1H), 6.80
(dd,j=1314 78Hz 1H), 3.79{t 1 = 5.0 Hz, ZH}, 3.51 - 3.41 {m, ZH}; 296 -2.86(m 2H}, 280 (1=
5.1 Hy, 2HY, 234 (s, 3H). 3H not observed,

19F NMR {376 MHz, DMSO-D6) 613418 {dd, I =117, 4 BHz).

41.3 Z-chiore-N-[2-{7-fluors-Z-methyl-1H-indol-3-yijethyl]-7.8-diiydro-6H-pyrimido{5.4-
bl 4loxazin-d-amine

o0
Ut
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F\;HN“E’:/ Prepared acr.or«“'ling to general method 4, using 5-{2-aminoethoxy }-2,6-
é/é‘/f \L dichloro-N-{2-{7-thiore-2-methyl- 1H-indol-3-yhethyl] pyrimidin-4-amine
/"E’\H o {192 myg, 0.483 mmaol) to afford 2-chioro-N-{2-{7-fluors-2-methyl- 11~
/N: ji( ] indol-3-yilethyl]-7 8-dihydro-6H-pyrimide{5,4- hi[l,4joxazin-4-amine
T UNT N

H (170 me0.470 nunol, 97.27% vield) as an offwhits solid.
UPLC-MS analysis {4 min, basic): vt = 1.75 min, my/z = 362.0/364.0 [M+Hl+, 94% purity.
TH NME {400 MHz DMSO-D6YS 1104 (5 THL 739 - 733 (o THL 711 (s, THL, 688 e 1 = 7.8 40
Hz, 1HL 6.79{ddd, | =115, 7.6, 0.9 Hg, 1H}L 661 {8 | = 6.0 Hg, 1H}, 4.05 {dd, | = 4.9, 3.7 Hg, 2H},
3.38 i:a; -@H}, 287 - 277 (m, 2H}, 2.33 (5, 3H}
Example 41 3-[4-[2-{7-fluore-2-methyl- 1 H-dndel-3yHethyvlamine 7.8 - dihydro-6H-
pvrimidu {5,4-bi1 4loxazin-2-vi-1H-pyridin-Z-ons

z\i e Prepared according to general method 5b, using 2-chloro-N-{2-{7-

E N,),\ oo, fuore-Z-methyl-1H-indol-3-yljethyl]-7 8-dihydro-6H-pyrinnido[5,4-

o ,&WI\N} b1 4loxazin-d-amine {85 mg 0.235% wmol} and (2-Oxo-1,2-
©H

Frommo,

S dihydropyridin-3-yliboronic acid{1.50 eq, 4% mg, §.352 mmaol}. The
crudde was purified by coluron chromateography eluting with a gradient
of ELtOAC {0% to 100%,; v/v} in iso-Hex then MeUH {096 to 20%%; v/v) in EiQAc to atford  3-[4-{2-
{7-fluoro-2-methyl- 1H-indol-3-yllethylamino -7, 8- dihydro- 6H-pyrimido|5, 4-1]{ 1 4 {oxazin- 2-31}-
1H-pyridin-Z-one {43 mg 00932 mmol, 39.69% vield) as a pale yellow solid. Example 41 15 subject
to keto-enol tantomerism, I may also exist in the following foroue 3-{4-{{Z-(7-fluoro-Z-roethyi-1H-
indol-3-yhethyllamino 7, 8-dibydro-6H-pyrimidei’,4-bli L 4joxazin-2-yDpyridin-2-0f
- HN \;/\NH UPLC-MS analysis {4 min, basic): rt = 186 min, m/2=4214
\r’f'\r ’;\ o. [MaH+, 98% purity. 1H NMR {400 MHz, DMSO-D6} 8 1115 {s,
L\ Ny /1\\ I ] 1HY, 846 {dd, =7.6, 2.1 Hz, 1H), 8.14 {dd, [=4.H 21 He, 1H), 7.43
[ \[ H =728 (m2H, 701 - 686 (m, ZHL 685 - 669 (m 2H), 414 (¢,
=43 Hz, 2H}, 354 {q, ] =70 He, ZH) 347 {d, | = 49 Hz,
2H), 291 {t =76 He, 2H),234 (5, 3H ) IH not observed, 19F NMR (376 MHz, DMSO-D6YS -134.27,
intermediate for Example 42
42.1  tert-butyl N-[2-[2 A-dichiors-6-{2-{5,7-difluors-2-methyl- 1H-indol-3-
vhethviaminopyrimidin-5-vHowyethyljcarbamate

F F}N“E‘J\/ Prepared according to general method 2a, using tert-butyl
%; J/ g \l N-12-{2,4 6-trichloropyrimidin-5-vljoxyethyijcarbamate
~ b =0 ar s ~ i . P
¢ ,Tii o jﬁ\ P .(3:)(; mg, 1?15).2 mm-:si.j and 2-(5,/~s?i1lﬂi.104romj£mmethyimiHm ‘
N j’ 7 N O > indoel-3-yliethanamineghydrochloride {413 mg, 1.02 mmol).
Ci’fL\"M’ e The reaction was evaporated then the residus was
suspendad in water and the resulted precipitate was collectad by filtratinon. The crude was purified

by column chromatography eluting with a gradient of Et0AC {09 to 809%; v/v) inisa-Hex to afford
tert-buty! N-[2-{2,4-dichiore-6-[2-{5,7 -difluore-Z-methyl-1 H-indol- 3-yhethyvlamino jpyrimidin-5-
vijoxyethyljcarbamate {230 mg,6.343 mmol, 33.57% yieiﬁl} as an off-white solid.

UPLC-MS analysis {2 moin, basich b= 29 min, my/z = 516.2/518. 1/520.1 IM+H]+, 77% purity,

36
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TH NMR {400 MHz, DMSO-Da} 8 11285, 1HL 801 {6 =59 Hz, 1H}, 712 {dd, | =9.6, 2.2 Hz, 1H},
700 -6990m, 1HYL 685 - 673 {m, IR}, 384 {6 =55 He, 2HL 342, J =68 Ha, 2H), 322 {g. 1 =
5.5 Hz, 2H}, 2.82(8 | =7.6 Hz, 2H}, 2.25 {5, 3H), 1.34 {5, 9HL

19F NMR {376 MHz, DMSO-D61 & -123.23, -130.75.

44.2 5-{Z-aminoethoxy-4.6-dicklore-N-[2-{5,7 -difluore-2-methyl- 1 H-lndol-3-
yi)&thyi}pyrimiﬁi;w%ﬂmine;hydrm:hh‘;rid@

fi'\i \ Prapared according to general method 3, using tert-butyl N-{2-
”\{\L [2,4-dichloro-6-[2-(5,7-difluore-2-methyl-1H-indol-3-yhiethyl
NH _
;_ N O\'/\NH aminolpyrimidin-S-yHoxyethyllcarbamate {225 myg, 0336
' ,L§ ,EL L1 wimnol} to afford 5-{2-amincethoxy}-2,6-dichioro-N-{2-{5,7-di

H
fluore-2-methyl-1H-indo-3- vhethyllpyrimidin-4-amine; HCI

(210 me 8325 nunol, 96.78% vield) as anoff-white solid. UPLC-MS analysis {2 min, basic): rt =
L20 min, m/e=4163/41682/420.2 [M+Hl+, 819 purity. 1H NME (400 MMz, DMSO-D61S 11.29
{5, 1H}, 842 (£ }=60Hz 1H}, 829 (s, .wH} 7A7{dd =95, 2.2 He, 1HL 686~ 6.72 {(m, 1H}L 408 (%
=B 0H:, 2HL 343 (g, 1 =66 He, ZHL 325~ 305 (3, 2HL 288 - 280 (m, 2HL 231 {d | = 6.4 Hz,
3H). 19F NMR {376 MHz, DMSO-D6Y 812316 (4 1 =95 Hx}, 13072 (d ] = 11.2 Hzl

432.3 Z-chlioro-N-[2-{5,7-diftucro-2-methyl-i H-indol-3-yijethyl]- 7. 8-dibhydro-6H-pyrimido
{5,4-?3} {ii,t}} oxazin-d-amine

- \:f“NH Prepared according to general method 4, using 5-{Z-aminoethoxy}-
\T”’ f /)\ o, 2b-dichiors-N-[2-{5,7-diftuors-Z-methyl-TH-indol-2
Lﬁ'/ /J{\ j J vijethylipyrimidin-4-aming:hydrachioride {190 mgz 0.340 mmol) to
F afford 2-chloro-N-[2-{5,7-difluoro-2-methyl- 1 H-indol-3-yhethyl]-7,8-

dihiydro-6H- pyum;du{ 3 4-bi 1 4loxazin-4-amine {150 mg,0.336 mmol, 28.75% vield} as a beige
solid. UPLE-MS analysis (2 min, basich v = 121 min, /2 = 380.3/382.2 {M+Hi+, 67% purity.

TH NMR {400 MHz, DMSO-D6 S 1122 (s 1H)L 736 {dt [ =96, 25 He, 1HL, 7.08 (d. } = 2.5 He, TH)
6.84-670 (m, IHL 658 (L =57 Hey, 1H}, 409391 {im, 2HL 333 {0 1 =33 He, 2HL 330(d ] =
S5.6Hz, 2HY, 2,61 - 2,67 {m, 2H), 234 - 220 {m, 3H). 19F NMR (376 MHz, DMSCG-D6} 8 -123.48, -
130,96,

Example 42 3-[4-[2-{57-difluore-2-methyl-1H-indol-3-vlethylaming]-7,8-dibydro-6H-
pyrimide{54-bjii 4jexazin-2-vli- 1 H-pyridin-2-one

+1N{/ N Prepared according to general method 5b, using 2-chiore-N-{2-{5,7-

E . TN ) . . . s

\}"’ ?r’/ /\; 7)\ O difhuoro-Z-methyl-1H-indol-3-yhethyil-7 . 8-dihydroe-6 H-pyrimidoih, 4-
& : N -
Nt s EL j b Aloxazin-4-amine {90 mg 0.201 wamol] and {2-Oxo-1,2-

F i/ \/I ¥ ﬁ dihydropyridin-3-yitboronic acid {1.50 eg, 42 mg 8.302 mmol}. The
H crude was purified by column chromatography {20 ¢ cartridge) eluting
with a gradientof Bt0Ac {0% to 100%; v ;’\f} in iso-Hex then MeOH {0% 10 20%; v/v} in EtQActo
atford 3-{4-[2-{5,7 -difluore-2-methyl-1 H-indol-3-yijethylamine}- 7. 8-dihydro-6H-pyrimide|5,4-
bH 1, 4]oxazin-2-yvii-1H-pyridin-Z-one (m mg 0912 mmol, 45.29% vield] as a yveliow solid.

Example 42 is subject to heto-enol tautomerism. It may also exdist in the ollowing form: 3-{4-{{2-
{5,7-diftuore-2-methyl-1 H-indol - 3-yljethyllaming -7, 8- dihydro- 6 H-pyrimido] 5, 4-bi{ 1, 410&&2111 2-
yvlipyridin-Z2-ol
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HIN- 4 UPLC-MS analysis {4 min, basic): rt = 1.90 min, my/7 = 4393 [M+Hjs,
N v .,«l o 100% purity. TH NMR {400 MHz, DMSO-D61 8 11.22 (s, 1HL 841 {dd.}
i N
f"/{\ /'\\\N | NJ =7.5, 210 He, 1HL 810 {dd, 1 = 4.8, 2.1 Hz, 1H}, 7.31 {s, 1H}, 7.08 {dd, |
[E /I H =97 2.2Hz 1HL 687 (dd, 1 =75, 48 Hz, iﬁ_}, 6.82 - 6,72 {m, 1H},

H.690 =02 He, IHLAGS (0 T =42 He, ZHYL 349 (g, J = 7.0 He, 2HL 344 (s, 2H), 283 {0 ] = 74 He,
Z2H}, 2.29 {5, 31} 1H not observed. 19F NMR {376 MHz, DMS0-D6} § -123.40, 13090
intermediates for Example 43

431 tert-butyl N-[2-12,4-dichiore-6-[2-]6-{iriflaoromethoxy - 1 H-indol-3-yljethylaming]

5 pyvimidin-5-vlloxyvethyljcarbamate
\<" ’\:‘ i Prepared according to general method Za, using tert-butyl
F ““\, g \\ N-[2-{2 4, 6-trichloropyrimidin-S-ylloxyethyllcarbamate
rf/N:j o ’“NinfL/ (3.50 g, 1.46 munoh and 2-{6-{trifuosromethoxy -1 H-indol-
JIE NN H 3-yilethanamine {356 mg, 1.46 mmol}.

The solvent was evaporated to dryness under reduced pressure and the crude was purified by
column chromatography eluting with a gradient of MeOH {09 to 5% v/ v} in BCM to afford tert-
butyl N-[2-12 4-dichlore-6-[2-[6-(triflusromethoxy |- 1 H-indaol-3-yijethviamine] pyrimidin-5-
yvHoxyethyijcarbamate {676 mg .07 nunol, 73.22% vield}} as & beige solid

10 UPLC-MS analysis {2 min, acidich vt = £33 min, m/z = 5502 /552.2/554.2 {:\MH% 87% purity.
TH NMR {400 MHz, DMBO-D6Y 8 11.09 (s, 1H)L, BO05 (s 1HL 7.72{d 1= Bo Hz 1HL 731{L =26
Hz, ZH}, 7.09 {5, 1H}, 7.01 - 6,94 (1p, 1H}, 3.90 (. ] = 5.5 Hz 2H}, 361 {q ] = 7.0 Hz, 2H), 3.31 - 3.23
(m, ZHL 298 (6 =7 5 Hy, 2H), 138 {d, } = 1.8 Hy, 9HL
19F NMR {376 MHz, DMS0-d6) 8 -56.7 1

15 432 5-{Z-amincethoxy)-2,6-dichlore-N-{2-{6-{trifiuoromethoxy}- 1 H-indol-3-vijethyl]
pyrimidin-d-aminehydrochlioride

HN\} Prepared according to geneval method 3, using tert-butyl N-
F\( ~<»\ \L {2-{2,4-dichloro-6-{2-]&-{trithioromethoxy}- 1 H-indol-3-
/Ni" o vilethyvlaminoipyrimidin-S-vlosyethylcarbamate {676 mg
T: : L mmnol} to afford5-{2-amincethoxy }-2,6-dichiors-N-{2-{6-
o TN G HCH

{triffuoromethoxy}- 1 H-indol-3-yijethyljpyrimidin-4-
aming:hydrachioride {645 mg1.22 mmol, 99.26% vield} as a brown solid
UPLE-MS analysis {2 min, actdic) vt = 0898 min, my/2 = 450274522 /4542 [M+Hi+, 92% purity.
TH NMR {400 MHz, DMSO-B6} 811153 {s. 1H)L. B43 {d, | =359 Hz 4H}, 776 {d ] = 85 Hz, N{}, 35
20 ~729{m ZHLO97{d j=86Hz 1H},414{d, =54 Hz 2H), 361 (dJ=61Hz ZH} 322 (s 2H
298G 1=705 Hy, 2HYL 19F NMR (376 MHe, DMS0-d6}1 8 -56.70
43,3  Z-chioro-N-[Z2-{6-{iriflucromethoxy}- 1 H-indol-3-yHethyl]-7 8-dihydro-oH-pyrimido
i5,4-bl{1 4]oxazin-4-amine

HN--, ! . e e 1
vy ﬂ Prepared accovding to general moethod 4, using 5-{Z-amincethoyy}-
X FE ) ) o
P ,.g ,' E Z,6-dichloro-N-[2-[6-{trifhuoromethoxy -1 H-indol-3-

L vijethylpyrimidin-4-aminehydrochioride {676 mg, 1.39 mmol}.

J The solvent was evaporated to dryness under reduced pressure and
T \2‘ \

the crude was purified by cohumn chromatography eluting with a

3%
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gradient of MeOH LO% to 10%; v/v}in DCM to afford 2-chloro-N-{2-{6-{triflucromethaxy}-1H-
indol-3-yHethyl]-7.8-dihydro-6H-pyritoido5,4-bl 1 Aloxazin-4-amine {320 rog0.565 vamaol,
56.00% vield} as a bwwn soiid, UPLC-MS analysis {2 min, acidic): rt= 115 min, m/z =
414.2/416.2 {M+Hi+, 73% purity. 1H NMR (400 MHz, DMSO-D6YS 11.05 {5 1HL, 775 {1 ] =86
Ha THY, 729 {add [ =58, 22 He, 2HYL, 712 (s, 1HL 095 (dded, 1 =87 2.2, L1 He, 1HL 667 (1, =59
Hy, 1HL 406 (L =44 He, 2HL, 350 {q, [ = 7.0 Hy, 2H), 3.38{p, 1 = 3.7 Hy, 2H}Y 293 - 2.85 {m, 2H).
19F NMR {376 MHz, DMS0-d6) 8 -56.78,

Example 43 3-{4-{{Z-{&-{rifluoromethoxy-1H-indol-3-vHethyllamine - 7,.8-dihydro-6H-
pyrimide}b,4-bif i 4ioxazin-Z-vlpyridin-Z2{1H}-one

. }i?::}““w Prepared according to general method 5b, using 2-chloro-N-{2-[6-
Pl /f\\\ i \w;\l;;q; {triflucromethoxy}-1H-indol-3-yijethyi}-7,.8-dihydro-6H-
e N"f*\lf@j pyrimido5,4-bi{ 1, 4joxazin-d-amine {100 eqg, 320 mg 0.773 mmol}

(‘Tfj\\‘“a\r \H and {2-hydroxy-3-pyridyithoronic acid {150 eg, 161 mg, 1.16
\ﬁ‘ o) amo } The crude was purified by coluran chromatography {20 g

cartridge] eluting with a gradient of MeOH (0% 1o 10%; v/v} in DOM and subsequent prep HPLO
{basic method] to afford 3-{4-[2-[6-{riflucromethoxy 1 H-indol - 3-yliethyviamino]- 7, 8-dihydro-6H-
pyrimidos,4-1]{ 1 4]oxazin-2-yijpyridin-Z-of {19 mz,0.0404 mmal, 5.23% vield) as a vellowish
solid. Example 43 is subject to keto-enol tautomerism. I may also axist in the following form
3-{4-{{Z-{6-{trifluoromethoxy}-1H-indol-3-vllethyljamino -7, 8-dihydro- 6H- pyrimidois,4-

bH1,4]oxazin-2-yhpyridin-2-ol

}j?:y“’i — UPLO-MS analysis {4 mip, basich vi = 201 min, m/7=4733
F\;\ g A [M+HT+, 999% purity.
oo -.oj\ O, 1H NMR {400 MHz DMSO-D6Y 8 11.09 (s, 1H), 850 {¢, ] =75 Hg,

X, NNJENJ 1HL 81465, THL7.65{d, ] =85 Hz, 1H)}, 742 - 7.25 {m, 3H}, 696
iN&L H {d 1= 1006 He, 2H), 678 (s, 1HY 414 {5, 2H), 3.66 {5, 2H}, 3.46 (s,
2H}, 3.006 {s, 2H). 1H signal not observed. 19F NMR (376 MHz, DMS0G-46) § -56.69.
Intermediates for Example 44
44,1  tert-butyl N-methyl-N-[2-{2,4,6-trichloropyrimidin-5-vljoxyethyljcarbamate

j"j o J(j)\ J(, Prepared according to general method 1, using 2,4.6-
ol et e YN s B T - £y T E ”. HIN &4
'\E\ - PE“ O trichloropyrimidin-5-0l {030 g 1.43 nunol] and tert-baiyi N-{2-
c N hydroxyethyl-Nemethyl-carbamate {0.29 b, 171 mmoll

The crude was pm‘iﬁed by column chromatography {40 g cartridge ) eluting with a gradient of
EtOAc (0% to 45%; v/v) in heplane to afford tert-butyl No-methyl-N-[2-{2 4,6-trichloropyrimidin-5-
yhoxyethyllearbamate {130 mg 0365 mmol, 25.51% yield} as a colourless oil

UPLEC-MS analysis {2 min, basic): vt = 1.27 min, no ionisation, 100% purity.

1H NMR {480 MHz, DMSG-D&1 8 416 {5, ZHL, 3.53 {t | = 5.4 Hg, 2H), 2.85 {5, 3H), 1.35 {5, 9H1

442  terbbubyvl N-[2-T4 4-dichiora-6-[2-( 1 H-pdol-3-yhethviaminelpyrimidin-5-
yviioxyethyl}-N-methyl-carbamate
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AN - Prepared according to general method 243, using tart-butyl
/:// ) \\NNH o N-methyl-N-[2-(Z.4,6-trichloropyrimidin-5-viloxyethyl]
\b/ N ,o\/\N,li O/L< carbamate {1.00 eq, 120 mg, 336 mmol} and Tryplamine

Ci”i\\\N’ICE | (.11 eq, 60 mg 0.374 mmol} in Ethanol (1.8 mi}

The reaction was concentrated to dryness o give an oily residue, which was suspended in water
{25 yol} with stirring. The resultant suspension was filteved and the solid was dried under vacoum
to afford tert-butyl N-{2-{2,4-dichiorn-6-[2-{ 1H-indol-3-yi}ethylamino]pyrimidin-5-yljoxyethyl]-N-
methyl-carbamate {145 mg0.284 mmol, 84.32% vield} as a white solid.

UPLC-MS analysis {2 min, basic) rt = 130 min, m/z = 480.2/482. 2/484 1 {f\f+f'§}+ G455 purity.

P NMR (400 MHz, DMSG-D616 1081 {5 1HL 805 {d [ =413 He, 1H} 7.59 (d 7.8 Hz 1H}, 7.30
{-'i =81 Hz, EH'} 75 (d, i= 23 He, 1H}, 7.02 (v, [ = 74 Hz, 1HL 91»(t 74 Hz 1HL 391 {d, =
189 Hz ZHYL 357 (g, 1= 7.0 He, 2H}E, 340 {5, 2H), 294 {d. { = 7.7 Hy, ZHY 2.83 {5, 3H), 136 {5 9H}
443 2 6n{hchim9~Nn§2~{1H~mdﬂi-3~yE_jeethyi_im5~§_2~{methyiamm@_jeeth@xy;py& imidin-4-
aminehydrochioride

ifw"}}\\ FPrepared according to general method 3, using tert-butyl N-{2-

E\ tl MNH {2, 4-dichloro-6-{2-{1H-indob-3-ylethylaminopyrimidin-5-vl]

o~ N‘fj‘\:f@\/’\N«/ oxyethyll-N-methyt-carbamate {140 mg 0.274 mmol} to afford
CE/L‘vaE\Ci HH’C‘ 2.6-dichlore-N-[2-{1 H-indol-3-vlethyl-5-{2-{methylamino}

ethoxyipyrimidin-4-amine;hydrochloride {125 mg 0258 mmol, 94.17% vyield] as a beige solid

UPLE-MYS analysis {2 min, basic): vi = 1.20 min, m/z = 3803 /382.2/384.2 [M+H]+, 86% purity.
TH NMR {400 MHz, DMSO-D6Y 8 10.86{s, 1HL 929 (5, 2HL 850 (L [ =60 Hy, 1H), 768{d [ =78
Hz, 1HY, 734 {4, [ =82 Hg 1H}L 730 - 717 {m, 1HL 707 (£ | = 7.7 Hz, 1H}, 699 (g, ] = 8.1 Hz, 1H),

A8t i=49Hz 2H}, 3.63 (g} =71 Hz, ZH) 312 -~ 295 (i, 4HL, 260 {4 | = 5.3 Hz, 3H)

444 Z-chiore-N-[2-{1H-indobl-3-vlethyll-8-methyl-6,7-dibyvdropyrimide]5,4-bi{ 1 4]

oxazin-4-amine

}zN 3 NH Prepared according to general method 4, using 2,6-dichlore-N-[2-{1H-
Pl N“’;\”O\ indol-3-yijethyl]-5-[2-{methylaminojethoxylpyriveidin-g-
;«\»JFJ ) I i

Ci’J\\QN;\ A aminghydrochloride {1.00 e, 120 mg 0.2476 mmol} to afford 2-
f chiore-N-[2-{1H-indol-3-vllethyl]-B-methyi-6,7 -dihydra pyrimido{5.4-
bi{l.4ioxazin-4-amine {90 mg0.246 mmol, 99.36% v;eld} as an off-white solid.
UPLE-MS analysis {2 min, basicl vb= 113 min, m/fz = 3441 /3461 [MeH+, 9496 purity.
THNMR (400 MHz, DMSG-B6Y8 1075 {¢, 1HL 762 {d 1 = 7.8 He, 1H)L, 729 {4 [ = 8.1 Hy, 1HL 7.11
{(d f=23Hz 1H)}, 7.07 - 696 {m. lH} 690~ 689 (m, 1HL, 655{t =60 He 1HL 411 (£ f= 44 He,
ZHYL3A7 (g i=70H:, 2HL 338 (4 J =44 He, 2H), 292 {5, 3H), 285 {4 1= 7.7 He, 2HY
Example 44 3-{4-{{Z-{1H-indol-3-yvDiethyllamino}-8-methyl-7, 8-dihydro-6H-pyrimidoi§,4-
b1, x&»}axazm ~Z-yipyridin-Z{1H}-one
e }' Prepared acrording to general method b, using 2-chloro-N-[Z-{1 H-indol-
Qj"}""éf\wm 3-yhethyl]-8-methyl-6,7-dithydropyrimide5,4-bH 1 4loxazin-4-amine {85

mg, 0.232 mmol) and {2-Oxo-1,2-dthydropyridin-3-yi}boronic acid {48

0.
N ~, \:
,»;\\}r,i\N,E\,N) mg, 0.349 mmad} The crude was purified by column chromatography (20
H\N»iwo ! g cartridge) eluting with a gradient of Et0Ac {0-1009; v/v} in iso-Hex
H

then MeOH {0-10%; v/v) in EtQAC to afford

G0
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3-14-12-{ 1 H-indol-3-yljethylamino |- 8-methyl-6,7 -dihydropyrimide[5,4- b L.4joxazin- 2-yijpyridin-
Z-0l {24 g 00567 mmol, 24.38% vield) as an off-white solid. Example 44 is subject to Keto-enol
tautomerism, [ may alsc exist in the following forme 3-(4-{{Z2-{1H-indoi-3-vljethylamino}-&
methyl-7,8-dihydro-6H-pyrimidof5,4-hli 1, 4]oxazin- 2-ylipyridin-Z-of
UPLC-MS analysis {4 min, basich: rt = 1.82 min, m/z = 403.4
EMeH+, 959% purity. 1H NMR (400 MHz, DMSG-D6} 8 10.84 {5, 1H),
858 (s, 1HL 815 (s, 1HL 758 {d, ] =79 Hz 1H} 7.34 {4, | = 8.0 Hz, 1H]},
i‘f”j[ 1 721(d)=023Hz 16,712 -7.03 (m, 1H}, 7.04 - 651 fm, IH)L 678 {5
1H), 4
1}, 2

L j: NT 24 {6 = 4.4 He, 2H), 3.64 (g, ] = 7.0 Hz, 2H), 2.51 {5, 2H), 3.11 {5,
G99 {E [ =7.6He, 2H}. 1H notobserved.
5 Example 45  {(833-{4-{{2-(1H-Indol-3-vhiethyDamino}-7 -{methoxymethyl}-7, 8-dibydro-
sH-pyrimidel54-bH L 4loxazin-Z9Uipyridin-2{1H}-one

HN L - e .
L tﬂj Prepaved according to general method 5b, using {75)-2-chloro-N-
) TN - ~ ¢ .
% i [2-{1H-indol-3-yliethyi}-7-(methoxymethyi}-7,8-dihydro-6H-
=t \\
:ﬁH pyrimido%,4-bl{1, 4loxazin-4-amine {150 rog, 0.401 mmol} and (2-
£ O
N \E“/ J hyvdroxy-3-pyridylihoronic acid {84 mg, 0.602 mmol), The wrude
A A A, O .
E ONON U™ was purified by Reversed Phase column chromatography (23 g
}?3 Re cartridge) etuting with MeCN in water gradient {539 to 95% acidic

butfer} to atford
3-{751-4-12-(1H-indol-3-vilethylamino}-7-{methoxymethyl +7,8 - dihydro-6 H-pyrimidoe]5, 4-
bi{1.4joxazin-2-viipyridin-Z-ol {41 mp0.0920 mmol, 22.92% vield] as a yellow solid.
Exaraple 45 {s subject to keto-enol taultomerism. [t may also exist in the following form:
10 {S33-{4-{{2-{1 H-indol-3-yljethyllamino }-7-{methoxymethyl -7, 8-dihydro-6 H-pyrimidof5 4-
bH1,4]oxazin-2-yhpyridin-2-ol

i'}N'“g} UPLC-MS analysis {4 min, actdie) vt = L32 min, mfz = 4334
(\JJ\ IM+HI+, 97% purity. 1H NMR {400 MHz, DMSO-D6} 8 10.84 {5,
“NH THY 853 {5 1H, 819 - 806 {m, 1H), 7.58{d | = 7.8 Hz, tH}, 753
h” \J/ )j (s, 1H}, 7.34{dd, J=81 10Hz 1H}, 721 {l § =22 Hyg, IHL 710 -
fixv N Sty O T03 {m, THY, 703 <690 {m, 2H}, 6.85 (s, TH} 418 - 3.9%9 {m, 2H},
:\NI”*\OH : 373 {5 1HL3.66 (g =69 He, 2H}, 348340 (m, 2HL 299(t | =

7.6 Hz, 2H}. 4Hs not observad
TH NMR {400 MHz, METHANOL-D4Y 8854 {1 =82 He, 1HL 795 (d, | = 5.4 He, 1H), 763755
(m, THL 729 0dg, =801, 1 He, THE 701 {6, 1H), 7.09 - 7.03 (m FHY, 7.03 - 624 {m, 1H}, 6.81 {dd,
i=75 55 He 1HL 419 - 407 (m, 2HL 378 {0 1 =71 Hz, 3H}, 352 - 343 {m, 2HL. 340 (s, ] = L0
15 He 3HL 308 =72 Hy, 2H)
intermediates for Example 46
461 tert-butyl N-[{1R}-i-{methoxymethyl}-2-(2 .4, 6-trichioropyrimidin-5-ylioxy-
ethyijcarbamate
N Frepared accovding to general method 1, using 2.4.6-trichloroe
o.. 1 ?L /L/ pyrimidin-5-ol {1.60 ag, 0.30 g 1.43 mmol} and tert-butyl N-

i N
i\ | H {15} 1-{hydroxymethyl}-2-methoxy-athyijcarbamate { 1.10 eq,
G N7 TG (.32 ¢, 1.57 munol}. The crude was purified by colomn

(5o
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chromatography {40 g column} eluting with 18-20% EtOAc in tso-hexane to afferd tert-butyl N-
IR -1 -{methoyymethyl}- 2-{ 2.4, 6-trichloropyrimidin-5-ylloxy-ethyllcarbarsate {380 mg,0.983
mmed, 48.77% vield} as a white solid.

UPLC-MS analysis: {2 min, basic): rt = 1.22 min, no ionisation, 100% purity.

TH NMR (400 MHz, DMS0O-D6} 56597 {d, J =82 Hey, 1H)L 419 {dd, [ = 9.8 48 Hy, 1HL 407 {dd, | =
97,64 He, 1HYL, 398391 {m, 1H), 343 {d ,} =61 He, 2HY, 328 {5 3H), 139 (s, 9H)

46,2 tert-butyl N-[{iR}-1-][2 4-dichioro-6-[2-{ 1 H-indol-3-yljethyviamino]pyrimidin-5-yij
@wmeihyﬂ A-methowy-ethyllcarbamate

P N : Prepared according to geneyal method 23, using tert-butyl
N A ; - . o ae

/ | M H \} o N-[{1R}1-{methoxymethyi}-2-{Z,4,6-irichloropyrimidin:
Ry v : = ) . B . R
N”’/’j\ O \N’L\“O/L~ 5-viioxy-ethytjcarbamate {1.060 8g, 0.38 g, 6.983 mmol}
cr’i'\\“Nj\[\C' H and Tryptandne {1.05 eq, 8.17 2 1.03 mmal} in Ethanol

(4.2 mL}. The reaction was concentrated to dryness fo
give

arioily residue, which was suspended fn water {10 mb) with stirving. The resultant suspension was

filtered and the solid was dried under vacuum to afford tert-butyl N-{{1R}-1-{{2,4-dichloro-6-{2-

{1H-indol --%--y’i}ethv aminojpyrimidin- 5-yHoxymethyil-Z2-methoxy-athylicarbamate {534 mg0.942

mumal, 95.81% yield) as an off white solid.

UPLC-MS analysis {2 min, basich vt = 129 min, my/z =510.3/512.3/514.3 [M+Hi+, 95% purity.

TH NMR (400 MHz, DMSG-D6}1 6 1084 {s 1HL 791 (s, 1HL 7.67 - 759 {m, tHL 735 (dE | =82, 1.8
Hz, 1HL 7.39{d, j = 24 Hz, 1H), 712 - 706 {m, 1H}, 7.05{d, f =77 Hz, 1H}, 699 {ddd, | = 80,7 0,
PAHe AHL 396 (d, =63 Hy, THL 388 {L =65 He, 1HL 363 {q, [ = 6.9 He, 2H), 3.38 {5, 2H), 3.24

{s,3HY, 3.09{q, 1 =7 1 Hz, 1H}, 299 (L. I = 7.6 Hz, 2H}, 1.40 {5, 9H).

46.3 26-dichioro-N-[Z2-{iH-indol-3-yhethyi-5-{{ZR}-2-amine-3-methoxy-propoxyi]

pyrimidin-4-aminghvdrochioride
ig‘ims‘i | Frepared accovding to general method 3, using tert-butyl N-

E: | \‘LNH O, {{1R}1-}{2.4-dichlore-6-{2-{1H-indol-3-yllethylamme]

r;xi")'\ O™,

.
o N

pyrimidin-5-vijoxymethyl]-2-methoxy-ethylijrarbamate {1.00 eq,
.53 g, 105 mumol) to afford 5-[{2R}-2-amino-3-methoxy-

HC propoxyi-2.6-dichlore-N-{2-(1H-indo}- 3-yhethylipyrimidin-4-
amine; hydrochioride {465 mg,0.937 mmol, §5.54% yiaﬂ,ld} as a beige solid.

UPLC-MS analysis {2 moin, basich b= L13 min, my/z = 410.3/412.3/414.2 IM+H+, 92% purity,
LPH NMR (400 MHz, DMSQ-D618 1085 {5, 1HL 859 (s 3H), 848 L] =60 Hz 1H, 768{4,}=738
Hz, THEL 7.37 - 730 (m, 1HE 720 (d, [ = 23 Hz, 1H), 710 - 7.03 {m, 1H}Y, 7.02 - 695 (m, 1H} 421
(=62 He, 1HL406{dd 1 =101, 5.6 He, 1HL 375 - 3.68 3o, 1HL s4s9~% 58 (o, 4H3 3.32 {5,
3H} 3.04 - 293 {m, 2HL

464 {7R}-Z-chlore-N-[2-{1H-indol-3-vliethyi]-7-{methoxymethyl}- 7, 8-dihydro-6 H-
pyrimido{5.4-blii4joxarin-4-amine

L
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HNM\\ Preparad arcording to general mathod 4, using 5-[{2R}-Z-aminn-
\ J \‘ 3-methoxy-propoxyi-2.6-dichioro-N-{2-{1 H-indol-3-

yhethviipyrimidin-4-amine;hydrochloride {1.00 eq, 0.47 g, §.837
mmoll to afford
J% l ]\ ]

{7R}-2-chloro-N- {? {1H-indol-3-yhethyl]-7-{methoxymethyh-7 8-dihydro-6H-pyrimido{5,4-
bi{l,4loxazin-4-amine {{1.34 g{.833 mmol, 88.97% vield] as & beige solid

UPLE-MYS analysis {2 min, basic): vb = 106 min, m/z = 374.2/376.1 [M+Hl+, 93% purity.
TH NMR (400 MHz, DMSO-B6Y 8 1079 {s, 1HL 766 {d ] = 7.8 He, 1H)L 733 (4 ] =81 Hy, HU 7.27
(df=32Hz IH}, 7.36{d ] =23 He 1HL 712 - 7.03 {m, 1H}, 7.03 - 694 (m, 1H}, 672 {1 1=59
Hz, 1H}, 4.04 {dd, [ =107, 40 Hg, 1H}, 3.96{dd =107 29 Hz, 1H},3.70-35% {m, 1H) S {g, 1=
6.5 Hy, 2HL, 338 - 333 {m, 2H), 329 {5, 3H}, 290 (x, | = 7.7 Hz, 2H)
Example 46 {TR}-2-{5-8uore-3-pyridv}-N-12- (1 Heindol-3-viethyll-7-{methoxymethyl}-
7 8-dihydro-6H-pyrimido]5,4-bi{ 1 4]oxarin-4-amine

fﬁf\N\?ﬂ Prepared accovding to general method 5h, using {7R}-2-chiove-N-
TN
& 4 L F2-{1 H-indol-3-yllethyll-7-[methoxymethyi} 7 8-dibydro-6H-

1 o pyrimide({5,4-bl{1,4loxazin-4-amine {1.00 g, 100 mg, 0.24% mmaol}
'\/ \§E :L\/ and 5-Fluorepyridine-3-boronic Acid {2.06 eq. 70 mg, 1.498 mumol].
; The erude was purified by column chrowmatography {20 g cohuron)
eluting with a gradient 0 to 180% {v/v} EtOAc in iso-Hex to atford
{7R}-Z-{5-fluora-3-pyridyl }-N-[2-{ T H-indol-3-yhethyl}-7-{methoxymethyl}-7,8-dihydro-6H-
pyrimidols 4-bi{1Aloxazin-4-amine {62 rog 0,143 mmol, 57.36% vield) as an off-whits solid.
UPLE-MS analysis {4 min, basic): re= 1,886 min, m/z = 435.4 [MeHi+, 100% purity.
TH NMR {400 MHz, DMSO-DGY 8 10.81 (s IHYL 923 (g f=1.8Hz 1HL 860 {d ]=2.9Hz, 11} 830
Ao im AHL763(d =7 8Hz 1HL 734 (0 {=81, LOHz 3HL720(d 1= 23 Ha, 1HL 715 -7.03
frn, 2HYL 7.03 - 693 {m, 1H) 656 (%, } =50 Hy, 1H), 413 - 401 {m, 2H}, 3.78-3.65 {m, 34}, 345 -
235 {m, 2H), 332 {5, 3HL 299 (dd, ] = 89, 6.4 Hz, ZH). 19F NMR (376 MHz, DMSG-D6} §-128.10.
intermediates for Exampie 47
471 terbbubyl N-OIRB-{Z 4-dichiore-6-[2-{6-Tuore-T He-lndol-3-yiethylamina]
pyrimidin-S-vijoxymethyil-2-methoxy-ethyljcarbamate

HN”Q\‘}\ E Prepared according to general method Za, using tert-
N § ey Py .
= B/ \‘"“NH O butyl N-{{1R}-1-{methoxymethyl}-2-{ 2,4, 6-trichiore
,/\\\/ H . ‘3. - 5 - e
FTOS N O, /i ,»l\ o 7 pyrimidin-S-yljoxy-ethyiicarbamate (1.00 eq, 250 mg,
s /\ £.647 mmeol} and 2-{6-fluoro-1H-indol-3-vilethanamine
(o M o

{(1.10eq, 127 mg 0.714 mmol} in Ethanol {43 mbLlL
The reaction was concentrated fo dryness to give an oily residue, which was suspended in water
{50 mL} with stirring. The resuitant suspension was filtered and the solid was dried under vactum
to afford tert-butvi N-{{1R}-1-{[2,4-dichlorn-6-{2-{6-fluoro-1H-indol-3-yilethylamino]pyrimidin-5-
yHoxymethyll-2-methoxy-ethylicarbamate {290 mg0.472 nmol, 73.00% vield) as an white solid
UPLEC-MS analysis {2 min, basich vt = 129 min, m/z = 329.3/531.53/533.3 [M+H|+, 86% purity.
TH NMR {400 MHz, DMSO-D6YS 1088 {s, 1HL 7.87 (5, 1HL 758{dd. } = 8.6, 5.5 Hz, iH}, 714 {d, | =
SAHZ AHL 707 0dd [ =102, 23 He, IHL 702 - 691 {m, 1H}, 680 {ddd, } = 9.8, 8.6, 24 He, 1H],

43
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394 -378{m 3,370 -3.39 {m, 2H), 338 - 330 {m. 2H}, 321 {d, [ = 154 Hz, 3H), 292 {5} =76
He, 2HYL 134 {4, ] = 0.8 Ha, 9H}
47.2  Z,6-dichioro-N-[2-{&-flucro-1H-indol-3-yljethyl]-5-[{ZR}-2-amino-3-methoxy-

propoxyipyrimidin-4-amine

HINTY | Prepared according to general method 3, using tert-butyl N-
J/\\ “*NH ”\ [TIRG-1-{1 2 4-dichloro-6-[2-{6-Puoro-1H-iudol-3-

yHethylamino{pyrimidin-5-vijoxymethyl]-Z2-methoxy-

\«f’ “NH,
,L\ 1/ ethyllcarbamate {220 mg 0.416 mmol)
N e ) )

The reaction was concentrated and the crude was purified by column chromatography using

EtDAc/MeUH {1% in TEA]} to afford 2,6-dichiore-N-[2-{6-fluoro- 1H-indol-3-vijethyl]-5-[{2R}-2-

arpino-3-methoxy-propoxyipyrimidin-4d-amine {70 mg.6.159 mmol, 38.08% vield} as an off-white.

UPLE-MS aualysis {2 min, basicl: ve= 118 min, m/2 = 428.0/430.0/432.0 [M+H}+, 97% puuw.

TH NMR {400 MHz, DMBO-D6Y 8 10.87 (s, 1H), 7.56 {dd, | = 8.7, 5.5 He, 1H}, 715 {d, ] = 2.3 Hz, 1H},

FO7{ddd, =102, 2.4, 05 He, 1H}, 680 {ddd, ] = 9.8, 8.6, '/in,lH} 4.05{q |=53Hz, ZH} 3.88
(dd, =99, 37 He, THE 3.61 - 349 (m, 3H, 222 (5, 1H)L 320 (s, 4HL 3.0 {dd, T = 135, 7.1 Hy, 1HY

G2 {t ] =7.4Hz, 2H) 1H peak iz not observed,

47.3  {7Rp-2-chlore-N-[2-{6-fluoro-1H-indoi-3-yiiethyl ] 7-(methoxymethyl}- 7, 8-dibkydro-

aH-pyrimido(54-bliL4loxazin-4-amine

ﬂ;,fN “i‘z Prepared according to general method 4, using 5-[{2R}-2-amino-
Eely ;’Yf\j 3-methoxy-propoxy}-2,6-dichiora-N-{Z-{&-fluora-1H-indol-3 yiz
\??EH ethyllpyrimidin-4-amine {70 mg 0.163 mmal} to afford (7R}
/‘I‘;f:\IO\J\V o chiore-N-{2-{6-fuoro-1H-indol-3-ylethyl}-7 {_fm-,i}mx_‘y)methyl_y
i N T

7.8-dibvdro-6H-pyrimido|5,4-bi{ 1 4joxazin-4-amine

{50 mg 115 mmol, 76.27% yield) as beige solid. Note reaction required muitiple microwave
irradiation cycles for a total of 13h at 140°C

UPLC-MS analysis {2 min, basic): rt = 1.07 min, my/z = 392.3/394.3 [M+H+, 90% puritv

TH NMR (400 MHz, DMS0-D6} 5 1083 {5 1HL 761 {dd, [ = 8.6, 5.6 Ha, 1H), 7.24 {1 = 3.2 Hy, 1H,
7A2{d, [=2.2Hz tHL7.05{dd, | = 102, 24 Hz, 1H} 6.82 - 675 (m, 1H}L 071 (t, =59 Hz 1H]},
4.03 - 3.85 {m, 3H}, 5.60 {5,2H} 344 (dd. 1 =85, 63 Hz, 2H), 3.25 (s, 3H}, 2.87 - 279 {m, ZH).
Example 47  {(R}3-{4-{Z2-{6-luore- i H-indol-3-ylethyDamine}-7-{mwethoxymethyi}-7,8-
dihydro-6H-pyrimido5.4-bl L 4loxazin-2-vlipyridin-2{1 B}-one

N"“ Prepared accovding to general methad 5h, using (7R}- 2-chioro-

p- 4 ’7/\1 N-{2-{6-fluorn-1H-indal-3-yliethvl]-7-(methoxymethyl}-7,8-
NH dihydro-6H-pyrimido{5,4-b1i1 4loxazin-4-amine {50 mg, 0,128

":'

frl\lvfcl\/ mmot] and {2-hydroxy-3-pyridyl iboronic acld (27 mg, 0.191
o

P N ramal}. The crude was punhed by Reversed Phase column
E\N’ 0 H chromatography {23 g cartridge) ehuting with MeUN in water
H gradient (5% to ¥5% audm buffer) to afford

3-{{7#}-4-12-(6-fluore-1H-indol-3-yhethylamino}-7 - {methoxymethyl}-7,§-dihydra-6H-pyrimido
4-biH 1 Aloxazin-2-vlnyridin-2 oi (11 ma 00232 mmol, 18.18% vield) as a vellow solid,

B

Example 47 is subject to keto-enol tantomevism. [t may also exist in the bllowing form:
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{R}¥-3-{4-{{2-{6-flunro-1H-indol-3-vijethyljamino }- 7-{methoxymathyl})-7,8-dihydro-6H-
pyrimidol5,4-bll L 4loxazin-2-yilpyridin-2-ol

e ! UPLEC-MS analysis {4 min, acidich rt= 134 min, m/2 = 4513
F“‘<\,¢/ f\l (4 HD+, 95% purity, 1H NMR {4-@{) MHz, DMSO-D6} 8 10.91 {5,
\TH N THL 847 {brs, 1HL 816 (5, 1HL 1{brs, 1H), 7.55 (dd. | =87,
) ‘j’\\g’ ) o 55z iH) 751 (brs 1H), 7.2 _d, } = 2.2 He, 1H), 7.10 (dd, | =
[:I NN 40 24, 1H), 6.92 {brs, 1H}, 6.89 - 6.78 {m, 2H}, 415 - 4.01
e (o, 2H),3.73 fm, 100, 3,65 {g, ] = 7.0 Ha, 2H), 3.45 - 3.35 (m, 28},

331 {s, 3H}YL 3.02 - 293, ZH), 19F NMR {376 MHz, DMSG-D6} 6 12236 {1d, [ = 10.0, 5.5 Hal.
intermediates for Exampie 48

48.1 tert-bubtyl N-[{1R}-1-{{2,4-dichioro-6-[2-{ 1 H-indol-3-yvhiethoxyipyrimidin-5-yi}
ﬁxymethyﬂ~z~meth0x3,~emyi}mrbamdte

ﬁ;ﬁNm‘l‘L Preparved according to general method 2h, using tert-butyl N-
&;’f ” \[ } /L [{1R}-1-{methoxymethyl}-2-{Z 4.6-trichloropyrimidin-5-vi}
e’ e oxy-ethyicarbamate {590 mg 1.53 mmaol) and Tryplophol
N”f’LT {246 mg 1.53 mumol} at -408°C. The crude was purified by
CE/L\“N‘ ~e column chromatography eluting with 8:1 to 3:1

hexane:EtGAc to afford tert-butyl N-[{IR}-1-[{Z.4-dichlore-5-[ 2-{1 H-indeol-3-yhethoxy pyrimidin-
S-yHoxymethyll-2-methoxy-ethytjcarbamate {350 mg0.684 mmol, 44.85% vield} as a white solid.
UPLEC-MS analysis {4 min, basich vt = 2,28 min, no lonisation, 98% purity.

TH NME (400 MHz, DMSO-D6Y8 1089 {s, 1HL 7.63 {(d [ = 7.9 Hz, 1H). 735 {dg, | = 8.1, 0.9 Hz, 1H},
FR5{d V=24 He IHL708{ddd, 1 =82, 6.6, 1.2 He, 1HL 700 (ddy, | = 78,68, 0.8 He, IH}, 679 {4,
T=82Hxs THL 46200 =70 He, 2HEL 408 {(dd, [ = 102, 5.2 He, THE 403 - 391 (m, 1HL 320 - 3.81
(m, 1HL 333 (& f=61 Hz, 2H}, 3.22{d, [ = 7.4 Hz, 5H), 137 {5, 9HL

482 {ZRPL-[2,4-dichlore-6-[2-{1 H-Indob-3-vijethowylpyrimddin-5-vlioxy-3-methoxy-
propan-Z-amine;hydrochloride

HN-—, Prepared according to general method 3, using tert-butyl N

=
( ), ’NW O [{{IR}1-[i2,4-dichlora-6-[2-{1 H-indpnl- 3-ylJethoxy]
o ~ pyrimddin-S-vioxymethyll-2-methoxy-ethyljcarbamate
O NH,
N

H;CE {1.00 eg, 350 mg 0.657 mmol] to afford {2R}-1-{2,4-

D
1. /3{ dichloro-&-{2-{1H-indol-3-yllethoxyipyrimidin-5-yvioxy-3-
N G methoxy-propan-2-amine;hyvdrochlornide (210 mg 0422

mmol, 54.25% vield) as a purple sohid, UPLE-MS analvsis {2 win, basich rt = 113 min, mj2 =
411.2/413.1/415.2 [M+H]+, 50% purity. 1H NMR {400 MHz, BMEO-D6Y § 10595 {s, 1H), 835 {5,
SHL763{(d i=78Ha IHL736{d, =81 Hy 1HL 728 (A = 24 He, THL 709 {8 | = 7.5 Hz, 1H),
FO0{ti=74Ha IHL 466 =71 He, ZHY 406 {q ] = 24 Ha, 2H}, 357 s, 2H), 3.29 {5, 3H}, 3.23
{t, ] =71 Hz 2H} 1H not cbserved, likely overlappad with water peak.

48.3 {7R}-Z-chloro-4-[2-{1H-indol-3-yliethoxy -7 -{methoxymethyi}-7, 8-dibydro-6H-
pyrimidois 4-bifi4ioxazine

Ly
%3]
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H?\i:m“} Preparad arcording to general mathad 4, using {(ZR}-1-{2,4-
“{f’ I \\L,.,) dichlore-6-{Z-{1 H-indol-3-vllethoxyipyrimidin-5-yHoxy-3-
o N(’j\v’@‘ methoxy-propan- 2-aming;hydrochloride {180 mg, 8,402 mmoli o
Ci’i\\\N”E\N’l‘/O\ afford {7R)-Z-chlore-4-[2-{ 1 H-indoi-3-yliethoxy]-7-(inethoxy
H methyi}- 7, 8-dihydro-aH-pyrimido5,4-bi{1,4joxazine

(150 mge8.344 mmol, 85.61% yield} as an off-white solid.

UPLEC-MS analysis {2 min, basich vt = L9 min, m/z = 375.2/377.1 [M+H]+, 86% purnity.

TH NMR (400 MHz, DMSO-D6Y 8 10.83 {s, 1HL 797 { } 3.2 Hz THL759{d, } =79 Ha, 1H}, 730
(e P=81He THL 737 (4 1=23Hz, IHL703 (& E"- S He 1H)L 694 (t Im 74 Hy, 1HY, 44008 ) =
7.3 Hz, 2H}, 406 - 3.86 {m, 2H), 3.65 {5, 1H}, 3.25 {5, 3H}, 3.07 {t, | = 7.3 Hz, 2H). ZHs not ohserved;
undernaath water signal.

Example 48 3-I{TR}-4-12-{1H-indob-3ylethoxy 7 -{methoxymethyl}- 7, 8-dihydro-6H-
pyrimido{54-biL4lovazin-2-yvi- 1 H-pyridin-2-one

jjz\"\m‘\ - Prepared according to general method 5%, using {7R}-2Z-chiloro-4-
[:/ f \\Q F2-{1 H-indolb-3-yilethoxy -7 -Imethoxymethyl}-7, 8-dihydro-6H-
Ry |

fo\ﬂ/o\: pyrimnidoe[5.4-bi1 4loxazine {108 mg 0.229 mmol} and {2-0Ox0-1,2-
i"/‘\\\( g \N/:Wr@\ dilryydropyridin-3-yitboronic acid {48 mg, 8.344 mmeol}, The cruds

material was purified by column chromatography (20 g cartridge}

ehiting with a gradient of HEQAc {((-100%; v/v) iniso-Hex then MeOH {3-10%; v/v1 in Et0Ac
followed by Raversed Phase column chromatography {12 g cartridge) eluting with a gradient of
MeCN {119 NH3}{0% to 95Y%; v/v} in water {{.1% NH3} to afford 3-[{7R}-4-{2-{1H-indol-3-
vhethoxyl-7-{methoxymethyl -7, 8-dihydro-6H-pyvimido5,4-bi{ 1 4loxazin- 2-y1- T H-pyvidin- 2-one
{47 mg.105 mmol, 45.84% yield} as an off-white solidd Example 48 is subject to keto-enol
tautomerisny I may also exist in the following form: {R}3-3-{4-{Z-{1H-indol-3-yijethaxy}-7-

{methoxymethyl}-7 . 8-dihydro-6H-pyrimidel’, 4-b L4joxazin-2-viipyridin-2-ol

N A\ UPLC-MS analysis {4 min, basic) vt = 1.64 min, m/f2 = 343.3
:’:/ j \L.,‘O {M+H]+, 97% purity. 1H NMR {400 MHz, DMS3-D6} 8§ 13.86 {5,
e NENN PH}EL 1089 (s 1H), 851 {s, 1HL 828 (5, 1HL 817 (s 1HL 761 {d, |
s /\\N \NJ\./O\ = /9 E-Ez;,rl?-ﬂ, SEd =81 He 1HL 725 (s, BHL 707 (L] =75
J\ J/\ H Hz, tH} 698 (s, 2H}, 463 {s, 2H}, 408 {5, 2H), 3.79 {5, 1H}, 3.42
NT OH (e, 1= 6.3 Hz, 2H)L 318 (s 2H), 254 {5, 3H)

Example 49 {7TR}-2-{3,5-diluvrophenyi}-N-[2-{ 1 H-indol-3-yDethyll-7-{methoxymethyl}-
7. 8-dihydro-6H-pyrimido]5,4-bi i 4]oxazin-4-amine

- }-!'N"?} Prepared according to general method 5h, using {7R}-Z-chiore-N-
'K\VJ:' \EL F2-{1 H-indol-3-ylethyil-7-(methoxymethyi}- 7. 8-dihydro-6H-

pyrimido[54-bi 1 4loxmzin-d-amine {1.00 g, 150 mg, 0.373 mmol}

and 3,5-Difluorobenzenshoronic acid {1.00 eq, 59 mg, 0.373 mmal}.

E/ \7/ tn © The crude was purified by column chrorsatography (40 g columnn]
/‘/

\/ eluting with a gradient of § to 100% {v/v} Bt0AC iniso- Hexio
F.

afford
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{7R}-2-{3.5-difluorophenyil-N-{Z-{1 H-indol- 3-yllethyl]-7- (imethoxymethyl})-7 8-dihydro-6H-
pyrimido5,4-bil14loxazin-4-amine {’59 g8 128 mmol, 34.43% vield) as a vellow solid.

UPLC-MS analysis {4 min, basich: vt = 218 min, m/z = 452.4 §M+ 3 ET 1009 purity.

TH NME {400 MHz, DMSO-D6Y S5 10.82 {5, 1HL 790777 {m, 2HL V.72 - 758 {1, 1H}L 7.35 (4L
81, LOH: 1HL 726 (1, [ = 9.0, 25 He, THY, 7.20 (4, 1 = 2.3 Hy, EH; 7A4A-7.03 {m, 1HL, 7.03 - 691
{m, 2HL 653 L =59 Hy, 1H}, 418 - 399 {m, am 3.82 - 359 {m, 3H}, 347 - 335 [m, 2HEL 331 {5,
JHY 3.04 - 294 {m, ZH} 19F NMR {376 MHz, DMS0-D6} 8 -110.24.

Example 538 2-{3-fluoropheny}-N-{Z-{1H-indol-3-yljethyl]-7, 8-dihvdro-6H-pyrimido]5.4-
bl 4loxazin-4d-amine

Prepared according to general method 5a, using 2-chloro-N-{2-{1H-indol-3-

HN{;{ yliethyll-7,8-dihvdro-6H-pyrimido{5.4-bl{1,4joxazin-4-amine (1.0 eq, 75
" \L vag 0.227 mrool} and 3-Fluorohenzenelboronic acid {1.50 eg, 48 1og, 0.341
\TH o wmoel] The reaction mixture vohime was reduced to dryness under
A;j \J vacuum and the crude was purified by Reversed Phase column

L/\:]/ ) N chromatography eluting with MeCON +0.19NH3 / water +0.19 NH3 to
afford
2-{3-fluorophenyl}-N-[2-{1H-indol- yi)ethv 1-7.8-dihvdre-6H-pyrimido]5,4-bi{1 4]oxazin-4-
amine {17 mg0.0423 mmnl, 18.629 vield) was obtained a beige solid.
UPLC-MS analysis {4 min, basic)h: vt = 2,01 min, m/z = 3003 [M+Hl+, 97% purity.
TH NMR (400 MHz, DMSG-B6}16 1081 {5, 1HL 807 (dt. [ =7.9, 1.3 Hz, 1H}, 8.02 - 7.88 {m, 1H},
765{d =7 8He, IHL746{td, | =81, 61 He, 1H), 739 - 730 {m, 1H}L 726 - 745 {m, ZH}, 7143 -
703 {m IR, 703694 {m, 1H)L 682 (1 =28Hz 1HLG634 (8 = 6.0 He, TH)L 434 (L) =43 He,
ZHYL 371 (g, 1= 7.0 He, 2H), 352 - 338 {m, 2H}, 3.06 - 2,92 {wm, ZH)
19F NMR {376 MHz, DMSO-Do1 4 -113.94
Example 51 2-{2-methylthiazob5-yT-N-[03R)-2,3,4, % tetrahydro- 1 H-carbazol- 3911 7.8-
dihydm ~-oH-pyrimide]5,4-bH 1 4]oxazin-4-amine
Prepared according to general method Sh, using 2-chloro-N-{{3R}-
== jj\hi{ 2,3,49-tetrahydro-1H-carbazol-3-y1-7.8-dihydro-6H-pyrimidn{’,4-
A \ O bl 4ioxazin-4-amine {1.00 g, 70 mg 0.197 wmmol} and 2-wmethyl-5-
h j {tetramethyi-1,3,2-dioxaborolan-2-yi}-1,3-thiazole {1.50 eg, 66 mg,

"“‘é\ - jr H 0.295 mmol}. The crude was purified by column chromatography {20 ¢

column} eluting with a gradient of § to 106% {v/v} EtQAc in iso-Hex to afford Z-{2-methylthiazol-
S-vB-N-TBR-2.3 4,9 tetrahydro-1H-carbazol-3-vi}- 7, 8-dibydro-6H-pyrimido[5,4-bi 1 4lovazin-4-
amine {60 mg.0.143 mmol, 72.87% yield) as an off-white solid,

UPLC-MS analysis {4 min, basich vt = 2.23 min, m/z = 419.2 [M+Hi+, 100% purity.

TH NME (400 MHz, DMSO-DaY8 1072 {s, 1HL 7896 (5, 1HL 733 {d | = 7.7 Hz, iH}, 7.26 {dt | = 8.0,
PO HzZ AHL 703 -6.95 (m, 1HL 6.95 - 0.85 {m, ZHL 0,30 {d, | = 8.2 Hz, 1H}, 449 - 433 {m. 1H],
420405 (m, ZHL351-335{m, ZHL3.02(dd, } = 149 53 Hz, tHEL 295 - 276 (m, 2H}L 2.72 -
262 {m, 1H), 2.60 {s, 3H), 2.17 - 2.06 {m, 1H}, 2.04 - 1.9Z {m, 1H}.

Example 52 -2 4A-dimethylithiazob-5oyTR-N-D2-{ 1 H-indob-3-yhethyil- 7, 8-dihydro-6H-
pyrimide{5.4-bii14loxazin-4-amine

[$2]
~d
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E\. Prepared according to gensral method 5b, using 2-chlore-N-{Z-{1H-
fimml/\f?/li\/ﬂ\NH indol-3-yiiethyl}-7 8-dibhydro-6H-pyrimido[5,4-bl{ L 4lovazin-4-amine
\\uzwi? ?i 0. {1.00 eq, 18} mg 0.303 mmol} and 2. 4-dimethyl-5-{4,4,5.5-

s i\\ ,|\ j tetramethyl-1,3,2-dioxaborolan-2-yi}-1.3-thiazole {1.50 g, 109 mg,
~~<\ :P( N ﬁ 0.455 mmol} The crude was purified by column chromatography {24
N

goolumnn ), eluting with a gradient of 0 to 100% [v/v] EiQAc
in iso-Hex {product eluted with 95-1009% EtOAc) to afford 2-{2 4-dimethyithigzol-5-y13-N-{2-{ 1H-
indob-3-yhethyi]-7 8-dihydro-a6H-pyrimidel5,4-blf L4 ovazin-4-amine (87 rog 0.2 14 romal, 70.58%
vield] as an off-white solid. UPLC-MS analysis {4 win, basich vt = 177 min, m/fz = 407.3 [M+Hly,
180% purity. LH NMR (400 MHz, DMSG-D6Y 6 10.81 {5, 1H}, 7.60 - 7.55 {m, 1H}, 7.35 - 731 {m,
THYL 715{d, =23 He, 1HL 709 -7.03 (m, 1H, 7.00 - 693 {m, 1H},L 679 - 475 {m, 1H), 632{t 1=
5OHz IHL 413 406 0m, 2H), 362 {g. 1 =68 He, ZHL 344 - 3.35 (i, 2HYL 3.00 - 290 {m, 2H),
2.70 {s, 3H}, 2.55 {5, 3H)
intermediates for Example 53
53.1  terbbubyl N-[{IR-1-12 4-dichioro-6-[TI8R-2,3 4.9 tetrahydro~- 1H-carbazel-3-
yi}amma}pyxmuﬁm ~vijoxymethyl]-2-methoxy-ethyljcarbamate

\r Prepared according to gensral method 23, using tert-

L\'i butyl N-IER U -Tmethoyymethyl)-2-{2,4.6-trichiora
o \ViO/L(. pwim;dm s-yliogy-ethyllearbamate {1.00 eq, 020 g
NT 0.476 mmeoly and {R)}-2,3.4,9-Tetrahydro-1H-carbazol-3
CE’A}N”' ~Cl amine {1.10 eqg, 0.097 g, 0.523 mmol} in Ethanol

{3.4483 mL) at 50 °C. The reaction was concentrated to dryness fo give an oily residug, which was
dispersed in wateyr {20 mbL). The resultant suspension was filtered to afford tert-butyt N-[{1R}-1-
{2, 4-dichlora-6-{{{3R}-2,3,4.9-tetrahydro-1H-carbazal-3-vijamino]pyrimidin-5-yljoxymethyi]- 2-
methoxy-ethyljcarbamate {026 20,461 mmol, 96.89% vield) as an off-white solid
UPLC-MS analysis {2 min, basich vt = L35 min, my/z = 5361 /538.1 /5401 [M+H+, 976 purity.
TH NMR (400 MHz, DMSG-D61 6 1074 {s 1HL7.70{d, | =80 Hz, 1H)L 733 (d | =78 Hz, 1H} 7.25
(. ] =80, 0.9 Hz, 1HL 710 {d, ] = 6.8 Hz, 1H}, 7.05 - 696 {m, 1H}, 696 ~ 6.87 {m, 1H}, 4,40 - 427
(v, THYL 411 - 401 {m, THYL 398 -390 (m, 1HL 340 (d, [ =57 He, 2HYL, 326 (s, 3HL 3.06{dd, | =
149,53 Hz, 1H}, 2.94 - 279 {m, 2H), 2.76 - 2.66 {m, 1H}, 2.21 - 210 {m, 1H)}, 2.69 - 1.93 {_m, 1H},
1.39 (s, 9H}, 1.17 - 1.02 {m, 1H),
53.2  {3R}NEZR)-Z-aminoe-3-methoxy-propoxyi-2,6-dichliore-pyrimidin-4-yi]-2,3.4,9-
t&traiwdl o~1H-carbazol-3-amine;hydrochioride

Prepared according to general method 3, using tert-butyl N-

% L é_) IR 1-12 A-dichloro-6-[I{3R1-2,3,4,9-tetrabydro-1H-
- NH \i carbazol-3-ylaminoipyrimidin-S-yvljoxymethyl]-2-
4‘/\\ /O\, ' E
l ~7 N, methoxy-ethyljcarbamate{ 1.00 eq, 0.25 g 0.452 mmol) to
/i\\\ BN G
CI™ TNT TG H afford

{3RF-N-[5-[{ 2R} -Z-aming-3-methoxy-propoxy}-2,6-dichlore-pyrimidin-4-vi}- 2,3 .4 9-tetvabvdro-
1-carbazol-3-amine;hydrochloride {0.23 g0.452 mmol, 100.08% yizld} as a beige solid.
UPLE-MYS analysis {2 min, basic): vt = L.21 min, m/z = 426.3.0/438.2/440.3 [M+H]+, 93% purity.
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1H NMR (4;’)(} MHz, DMSOnDﬁ} S1T77{s, 1HLE57 (5 3HL812{d, |=84Hz 1HL733{d,{=78
He, THL729-721 (m, BHL 7050696 (o, 1HL 693 (1d, 1 = 7.4, 1L Ha, 1H)L 445 - 433 (m, 1THL
429 {dd, | =102, 4.0 He, 1H), 414 - 4.06 {m, 1H}, 3.80 - 371 (m THE 3.70 - 3.65 (im, 2H}, 3.34 (s,
3H), 331 - 2.95 {m, 2H)}, 295 - 276 {m, 3H}, 212 - 2.04 {m, 1H)}.

534  {7R)-Z-chlore-7-{methoxymethyl}N-[{3R}-2,3 4 9 tetyahydro-1H-carbazol-3-y1}-7,.8-
dihydro-6H-pyrimide]5,4-bi{1 4]oxazin-d-amine

y @ -, Pr@par@d according to general method 4, using {3R}-N-{5-
\\ N L [2R-Z-amino-3-methoxy-propoxy - 4,6-dichloro-pyrimidin-4-
RN vi1-2,3,4,9-tetrahydro- 1 H-carbazol-3-aming; HO {1.00 eq, 200
A O,

N \l’ mg, 8.393 mmol} to afford{7R}-2-chloro-7- {methoxy mathyl}-
Cl”L‘\ i ”\‘V’O N-[{3R}-2,3,4,9-tetrahydro-1H-carbazol-3-vi}-7,8-dihydro-6H-
} E pyrimidol5,4-bH 1, 4loxazin-4-amine
(3,16 g 0.384 mmeol, 897.64% vield) as a beige solid.
UPLE-MYS analysis {2 min, basic): ri = L.12 min, m/z = 400.3/402.3 [M+Hl+, 96% purity.
TH NMR (400 MHz, DMSO-DaY 8 1070 {s, 1L 741 - 7.27 (m, 2H), 724 (.} = 7.9 He, THL 699 {4 ]
=74 He THL691(L 1 =74 He, IHL A58 {d, =85 Hy, 1HL 430417 Im, IH}, 412 -3.93 (i,
2HY, 3.65 {5, 1H}, 338334 {m, 1H), 3.29 {5 3H,L 294 (dd, ] = 149,53 Hz, 1HL 288 - 276 (m,
2HY, 269 - 256 (m, THY, 2.07 - 120 {m, 2H, 111 - 108 {m, 1H}
Example 533 {7R}-7-{methoxymethyi}-2-{Z-methyithiazol-5-yi-N-[{3R}-2,3 4, 9-tetrahydro-
18- carbaze}i 3-vij-7,8-dibhvdro-6H-pyrimide5,4-b} {1 4 {oxazin-4-amine
Prepared according to general method 5b, using {7R}-Z-chiore-
</”'“"<V:( j\ 7-fmethoyymethyl}-N-[{3K}-2,3,4.9-tetrahydro-1 H-carbazol-3-
‘§:wi'/ O yvij-7 8-dihvdro-6H-pyrimide]5,4-bH 1 4loxazin-4d-amine {1.00
s, N: L 1\/()“ gq, 90 mg, §.216 mmol) and 2-methyl-5-{tetramethyl-1,2.2-
*"H\/\Ji ﬁ - dioxaborolan-2-y1}-1,3-thiazole {150 eq, 73 mg 0324 mmal}
N The crude was purified by flash column chrowmatography
{20 gcolummn), eluting with a gradient of 0 to 100% {v/v) EtOAc in iso-Hex and then Et0Ac/MeQH
{product elutad with 5-7% MeOH) to afford {7R}-7-{methoxymethyl}-2-{ 2-methylthiazol-5-yi}-N-
[{3R}-2,3,4,9-tetrahydro-TH-carbazol-3-¢11-7 8-dihydro-6H-pyrimido5,4-bi{ 1 4loxazin-4-amine
(48 mg0.104 mmol, 48.03% vield} as an off-white solid
UPLC-MS analysis {4 min, basic): vt = 1.93 min, m/z = 463.4 [M+H]+, 98% purity.
TH NMR (400 MHz, DMSO-D6} S 1074 (s THL 796 {s 1HL 733 (L {1 = 76 He, 1HL 730720 (m,
THL 707 (4 1=3 1 He, THL 7.03 - 696 {m, 1HL 692 {td, ] = 7.5, L1 He, 1H), 630 {4 [ = 82 Hy, 1H),
440 {5 1H}L 412398 (m, 2H}, 373 - 3.62 {m 1H} 344 - 336 {m, 2H), 330 {5 3HL 201 {dd | =
15.0, 53 He, THL 287 {4, J =218 Hz, 2HL 266 (s, 1H), 260 {5, 3H, 210 {d. } = 12 4 He, 1H)YL 202 -
1.89 {m, 1HY
Example 54 [{7R}-2-{Z-methyithiazol-5-v1}-4-[{{3R}-2,3 4, %-tetrahydro- 1 H-carbazal-3-
vilaming]-7.8-dihydro-6H-pyrimido{5,4-bi{1 4joxazin-T-yviimethanol

w0
Aol
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N {7R}-7-{methoxymethyl}-2-{ 2-methylthiazol-5-vI}-N-{{(3R}
/“~:<\jr fL 2,34 9-tetrahydro-1H-carbazol-3-y1}-7 8-dihydro-6H-
‘ - oy :
Q\Q,_ 4 /TH o pyrimido|5,4-bi{1,4ioxazin-4-amine {1.00 g, 23 mg .0497
NT j\v mmol} in DCM {2 L) was added boron tribromide solution
SN A OH
mw\{jj N E\g in DOM IM {1,006 2q, 0.050 ml, 0.04%7 mmol} and the mixture
'\N '

was stirred at ambient teraperature for 24 h. The reaction
mixture was carefully gquenched with MeOH {05 mL} and evaporated. The crude was purified by
columm chromatography over silica efuting with a gradient of MeOH (0% t0 5% v/viin B{M to
afford [{7R}-2-{2-methylthiazol-5-y1-4-[[{3R}- 2,34, 9-tetrahydro-1H-carbazol-3-yllaming}-7,8-
dihydro-6H-pyrimido{5,4-bi{1 4loxazin-7-vljmethano! {9.0 mg 0.0187 mmol, 37.53% vield} asa
white solid. UPLC-MS analysis {4 min, basich: rt = 1.67 min, m/z = 449.4 [M+H+, 93% purity.

TH NMR {400 MHz, DMS0O-D6} S 1070 (s 1HL 795 {5 FA2{d =77 He 1HL 725 (AL, ] = 8.0,
0.9 Hz 1HYL 699 {ddd, [ =81, 7.4, L3 Hy, 1HL 695 -6, 8& o, 2HY, 617 {d, I: 82 He 1H), 493 (4]
=53 Hz, 1H}, 4.40 (5, iH'} 4.G7 {d = 3,3 He, 2H}, 3.56 - 345 {m, ’?’Hj 34Z-333 (m, 1H}, 3.01 {d4,
f=149 53 Hy, 1H)L 284 01d | = CI0G Hz 2HYL 271 - 261 {m, 1R}, 259 {s 3HY 214 - 2.07 (m,
THYL 196 {gd, [ = 10.8,5.9 He, IHJ.

Example 55 N-[2-{1H-indol-3-ylethyi]-2-{i-methyltriazol-4-y1}-7 8-dihydro-oH-
pyrimidol54-biii4loxarin-4d-amine

HN"’\ Prepared accovding to general method Sh, using 2-chlovo-N-[2-{1H-

/&/)\ & 5 .

A i \L indol 3-yllethyll- 7 8-dibhydro-6H-pyrimide{5,4-b}{1,4joxazin-4-amine
N ~NH {1.60 g, 200 mg, 0.606 mmol) and L-methvi-4-{4.4,5,5-tstramethyl-
,/J\ e 1,3, 2-dioyaborolan-2-vi-1H-1,2,3-triazole {1.00 eg, 126 mg, 0.606
)\\ ﬂ\ mimel). The reaction mixture was concentrated, and the product was
”T/ N
=N - ﬁ precipitated in a mixture BOM/EtOAc. The crude was purified

NN

by Reversed Phase chromatography {16g cartridge] eluting with MeUN fwater 096-95% gradient

followed by prep HPLC {basic method) to afford N-{2-{1 H-indob-3-yhethyl]- 2-{ 1-methyltviazol-4-

vi1-7.8-dihydro-6H-pyrimidn{5,4-bl{ 1. 4]oxazin-4-amine {2.3 mz,0.00599 mmol, 0.98% yield}asa

white solid, UPLC-MS analysis {6 min, basich rb = 241 min, m/f2 = 3771 [M+H]r, 98% purity.

PH NMR (400 MHz, MeODI6 798 {5 IHL 761 (4 =79 Hy, 1HL730{d ] =81 Ha, 1HL 707 {4 | =
3Hz 2H)L 701 {6 1 =75 He, 1HL 415 (L ] =45 He, 2H}L 4311 {5, 3H), 381 {t. ] = 7.1 He, 2H}, 350

{ t1=43Hz IH}L 3.03 (¢ }’: 7.4 Hz 2H)

Example 56 {7R}-2-{4-flworophenyl-N-[-{ 1H-dndob3-yhethyil- V- {methoxymethyl}- 7.8

gihvdro-6H-pyrimida]5,4-bli 1,4 |oxarin-4-amine

e i Prepared according to general methed 5b, using (7R}-2-chiora-N-
Q’ \L [2-{1H-indol-3-yDethyl]-7-(methoxymethyl)-7,8-dihydro-6H-
NH pyrimido[5,4-bi[1 4loxaxin-d-amine {55 wmg, 0137 mwmeol) and 4-
g?af’i\g O Fluprobenzeneiboronic acid {38 mg, {1.274 mmol ). The reaction
/*\j/:‘iwf "N i\/O\ mivture volume was reduced to dryness under vacuum. The crude
/Jl\f;‘f H was puritied by colurmn chromatography asing 4:1 and 201

106
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Hexana: B Ac to afford {7R}-2-{4-Huorophenyl}-N-{2-{1H-indol-3-yijethyl-7-{ methoxymeathvi}-
7.8-dihydro-6H-pyrivaldo{h4-bl{ 1L 4loxazin-4-amine {22 mg 00508 mmal, 37.0%9% vield} asa
white solidd UPLC-MS analysis {4 min, basich vt = 2.07 min, m/z =434.4 [M+HI+, 130% purity.

TH NMR {400 MHz, DMSO-D6) § 10.80 {5, 1H)}, 8.29 - 819 {m, 2H}, 761 {d, [ = 7.8 Hz, 1H}, 7.34 {1t
Je 8 L0 HL IHL 727 -7 46 {m, 3HL 7.07 (ddd. 1= 8, 7.6, L2 He IH, 698 {ddd, = 7.9.7.0, 1.1
Hy, IH}L 687 {d 1=3. 1 He, IHL 637 {1 ] =59 Hy, IHL 405 {gd, [ = 10,6, 35 Hy, 2H)L 362 (dL 1=
8.9, 65 Hz, 3H}, 3,45 - 3.33 {m, 2H)}, 3.31 {s, 3H}, 3.03 - 2.94 {m, 2H}.

TOF NMR {376 MHz, DMS0-D6)} 6 - 49 ~-113.60 (1)

Example 57 {7R}2-{3- ﬁuamphemﬁ} Nef2-{ 1H-Indob3-yDethyi-7-{methoxymethyl}-7, 8-
gihvdro-6H-pyrimida]5,4-bli 1,4 |oxarin-4-amine

ﬂjj{N':& Prepared according to general method 5b, using {7R}-Z-chloro-N-
"\ M/;?' W\ [2-{1H-indol-3-yhethyil-7-(methoxymethyl}- 7, 8-dihydro-6H-

H pyrimido5,4-bH 1 4loxazin-4-amine {50 myg, §.0976 mmol}and 3-
N7 \(’O‘ Filuorohenzenelboronic acid {27 mg, 0.195 mmaeol}. Thes reaction
: \5’1\/0\ mixbure vohime was reduced to dryness under vacuum. The crude
T ' was purified by column chromatography using 4.1 and 211
Hexane:EtOAc to afford
(7R3-2-{3-fluorophenyi}-N-{2-(1H-indol-3-yllethyl}-7-{methoxymethyl -7, 8-dihydro-6H-pyrimido
{5,4-bi1 4loxazin-d4-amine {16 mg 0.0365 wimel, 37.43% vield} as an off-white solid
UPLEC-MS analysis {4 min, basich vt = 2.09 min, m/z = 4344 [M+H]+, 99% purity,

TH NMR (400 MHz, DMSO-DAYS 1081 {5, 1HL 806 (dt, 1 = 7.8, 1.2 Hz, 1}{} 7.54 (ddd i=11.0,2.8
TAH IHL7.64(d, =7 8Hs, 1HL 745 {td [ = B0, 6.1 He, 1HL 734 (dL ] LG9 Hz 1HY 728~
6{m, 2HL 707 {ddd. | = 81,69 1.2 He, 1H}, 697 {ddd. [ = 8.0, 7.0, 1.1 He, 1H) 6592{d, ]=30
Hz, 1H), 6.44 {1} =59 Hz, 1H'} 406 {qd, i =106, 3.5 Hz, 2H:, 374 ~ 3.64 {m, 3H}, 3.46 - 3.32 {m,

2HY 331 {5, 3HY, 299 (dd, [ =84, 6.4 He, 2HL
P9F NMR {376 MHy, DMSO-D6} 8 -113.90 {ddd, | = 10.9,8.6,6.1 Hz).
Example 538  5-[4-[2-{1H-indol-3-vljethyiamins}-7 8-dibydro-6H-pyrimidois.4-

BiiL, %}{}xaﬁmn ~Z-yij-i~-methyi-pyridin-2-one

Yy }L Prepared according to general wethod 5h, using 2-chioro-N-{2-{1H-indol-
'l\‘ L 3 3-viiethyl]-7.8 - dihydro-6H-pyrimido|5,4-bi{ { 4]oxazin-4-amine {150 mg,
\EH (0.455 mmol) and 1-Meathyl-5-{4,4.5,5-tetramethyl-1,3.2-dloxaboralan-2-
=2 O . RTINS N - " ey P,
T\‘ T \J vhpyridin-2{1H}-one {160 mg 0.682 vamol)] The arude was purified by
2 SIS

f/ \E‘/ N g cotumn chromatography {40 g cartridge) ehiting with a gradient of EtQAc

o N {09 o 100%,; v/v) in tso-Hex then MeOH {0% to 15%; v/v) in EtDAc to

afford
5-14-12-(1H-indol-3-yhethylamino]- 7, 8-dihvdro-6H-pyrimido[5,4-bH 1 4loxanin-2-vi]- 1-moethyl-
pyridin-Z-one {110 mg 0273 mmol, 60.09% yield] as a beige solid
UPLC-MS analysis {4 min, basic): rt= 1.54 min, m/z = 4031 {M+Hi+, 160% purity.
PH NMR (400 MHz, DMSCG-D6} 86 1080 {5 1H}L 835 (d, [ =25 He, 1H)}, 816 {dd, [ = 9.5, 2.4 He, 1H),
760{d,[=78Hz, tHL 739730 (m, tHL7.19(d. 1 =23 He, 1HL 707 {dd, | = 81, 6.9 Hz, 1H},
703691 (m, 1H), 6.66{1 =2 5Hz 1H, 641 {d, |=95Hz 1H}, 621 {1t ] =60 Hz 1HLA09(t ]
43 H2, 2HL 367 {q, J=70H 20}, 349 (s, 3HYL 341 {a. ] = 3.0 He, ZHY, 29600 [ = 7.6 Hy, ZHL

101
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Example 3% {7R}-N-{Z2-{1H-indel-3-yvhiethyi]- 7-{methoxymethyl}-2-{(E-methyithiazol-5-v1}-
7 8-dihvdro-aH-pyrimido[54-bi 1 4]oarin-4-amine

;{{{Nkﬁ Prepared according to general method 5h, using {7R}-2-chloro-N-{2-
(\Tﬂ,;j?’f’\\L {(1H-indol-3-yliethyl]-7-{ methoxymethyl}-7.8-dihydro-6H-
Tj - pyrimidal5.4-bii L 4loxazin-4-amine (300 mg 0.746 vamol} and 2-
N jf /E\;:N\lvo methyl-5-{tetramethyl-1,3.2-dioxaborolan-2-yi}- 1, 3-thiazole {218
—4 \’T N ﬁf A mg, 1970 mmol). The reaction mixture was concentrated to dryness
L

ander vacuum. The crude was purified coluran chromatography
eluting with 3:1 and 1:1 hexane:BiOAc to afford {7REN-[2-{1H-indol-3-yDethyl}-7-{mnethoxy
methyi})-2-{2-methyithiazol-5-y1}1-7,8 - dihydro-6H-pyrimido{5,4-1]{ 1 4loxazin-4-amine {157
mg.360 mmol, 48.19% yield} as a white solid.
UPLC-MS analysis {2 min, basic) vt = 109 miv, oyfr = 4371 [MeHi+, 1009 purity.
PH NME (400 MHz, DMSCG-D61 8 1080 {5 1HL 802 (s, IH}, 765 {ddt, 1 =7.8, 1.3, 0.7 He, 1H)L 7.34
(b, ] =81, 09 Hg, 1HL7.19{d, [ =23 Hz, 1H), 7.07 {ddd, } =82, 7.0, 1.2 Hz, 1H), 7.03 - 695 {m,
ZHLG6AS (6 =59 Ha 1H)L 403 {gd =106, 35 Hy, 2R 370 - 357 {ny, 3H), 338 (4, 1 = 7.7 Hy,
2H), 3.29 {5 31, 295 {dd, ] = 9.0, 6.4 Hz, ZH}, 2.64 {s, 3H}.
Example 6{} H7RM-[2-{1H-indol-3-vyDiethviamins]-2-{Z-methyithiazol-5-y1}-7, 8-dihydro-
sH-pyrimidol5,4-bii L 4loxazin-7-yliimethanaol

HN- . R
"’””;«‘./}1\ To {VRPN-{2-[1H-indol-3-ylethyl |- 7-{methoymethyl}- 2-{2-
'lx.,‘ A methylthiazol-5-911-7,8-dihydra-6H-pyrimido5,4-bi{ 1 4{oxazin-4-
et .
NH amine {140 mg 0321 mmol} v DCM {4 mbL) was added bovon
N ,»'O
”?5/ g h tribromide solution in DCM 1M {038 mb, 0.385 mwmol} and the
S Ry A e OH , : - 4
- 5’” NN mixture was stivred at ambilent temnperature for 3 h. The reaction

mixture was carefully guenched with MeOH{1 mL} and water {4 mL}
then extracted with DOM twice and the organics were dried over Na2S04, filteved and
concentrated to dryness. The crude was purified by Reversed Phase cohimn chromatography {4 ¢
column} eluting with MeCN in water gradient {3% to 959 basic buffer) to afford [{7R}- 4-{2-{1H-

indol-3-yhethyviamine}-2-{2-methylthiazol-5-y1}-7 8-dihydro-6H-pyrimido{5,4-1]{ 1, 4]oxazin-7-

viimethano! {22 mg0.0521 mmel, 16.24% vield) as an off white solid,

UPLC-MS analysis {4 min, basic): vt = 1.56 min, m/z = 4231 {M+Hi+, 100% punty.

TH NMR {400 MHz, DMSO-D6Y S 1080 {(d [ = 24 He, THL BO3 {5, 1H}, 765 {ddt, | = 7.8, 1.3, 0.7 He,
THYL 734 (e b =810 09 He, IHL 748 (d 1= 23 He, IH, 707 {ddd, [ = 82, 7.0, 1.3 He, 1H}, 699

{ddd, [ =7.9,7.0, 1.1 He, 1H}, 691 {5, 1H}, 647 (s, 1H), 411 -~ 399 {m, 2H), 3.62 {s, 2H}, 354 - 3.42

{rn, 2H}, 3.40 - 331 {m, 1H}, 2.95 {dd, [ = 9.0, 6.4 Hz, 2H), 2.64 {5, 3H} 1H not observed

Example 61 2-{Z-methyithiazol-5-y-N-[{4R}-1,3.4, 5-tetvabydrobenzefedlindol-4-913-7,8-

dihyvdro-6H-pyrimido5.4-bli { 4]oxazin-4-amine
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P arbitrary assignment has been made: 2-{Z-methylthiazol-5-yi-N-{{4R}-
L\ Ii 1,3.4.5-tetrahydrobenzoicdiindol-4-911-7,8-dihydro-6H-pyrimddo5,4-
j{“j bli1,4]oxazin-4-amine {29 mg 0.0717 mmol, 7.49% yield}. Chemical purity:
el 9951%, m/z= 40521
oy ,i}N:i[\Nj Enantiomeric excess: 100, UPLC-MS analysis {4 min, basich: rt = 1.75 min,
b},g H o/ = 405, 1 [M+H]+, 180% purity,

TH NMR {400 MHz, DMBO-D6Y 8 10.60 {s, 1H), 7.87 (s, 1H}, 7.10 {d, | = 81 Hg, 1HL 7.01 - 691 {m,
3H), 885, IHL 667 {d = 70 He, 1HL 596 (d 1= 8.6 He, TH}L 453 [dy 5 9.0, 45 He, THL 405 (4
P4l He 2HL 335 (0 J=42 Hy, ZH), 303 {dt ] = 123, 7.4 He, 3HYL 285 {dd. | = 15.0, 9.6 He, THY
2.54 {5, 3H}. Arbitrarily assigned to enantiomer R

Example 62 2-{Z-methyithiazel-5-y1}-N-[{48}-1,3.4.5-tetrahydrobenzoelcdlindol-4-y}-7,8-
dihydro- 6H ~pyrimido]54-bii1 4lovazin-4-amine

o ,—N arbitrary assignment has been made:
r L Z2-{Z2-methyithiazol-5-yvi}-N-[{45}-1,3,4,5-tetrahydrobenzo{odlindol-4-vi}-7,8-
L\{) diftwwdro-6H-pyrimido{5.4-bi{ 1, 4loxazin-d-amnine {36 mg, 0.0881 mmol,
NH 9.20% yield}. Chemical purity: 98.75%%, m/z = 405,21
Nf}\I’O\E Enantiomeric excess: 97.4.
N\/“w;f Sy ﬁ”' HPLO-MS analysis {4 min, basich ri= L.75 min, m/z = 405.1 {M+H]+,
/\}"S 100% purity.

TH NMR {400 MHz, DMSO-D6} § 1060 {s 1H)}, 7.87 {5, 1H), 710 {d, 1 = 8.1 Hz, 1H}L 698 - 693 (m
ZHYL G885, 1HL 671 - 660 {m, 1R, 596 {d, 1 =86 He, 1HL 453 (de ] =90, 45 H2, IHL 4050 | =
4.2 Hz, 2HYL 335(d, [ =4.2 Hz, 2H), 3.09 - 2.95 {m, 3H}, 2.86 {dd, ] = 15.4, 9.5 Hz, 1H}, 2.54 {5, 3H}
Arhitrarily assigned to enantiomer §

Example 63 3-[4-[TBEL,3.4.9- tetrabydre-TH-carbazob3-vilaming]- 7, 8-dihydro-6H-
pyrimide]54-bH1 4loxazin-2-yv1}-1 H-pyridin-2-one

HNW/ 4 Prepared according to general method 5h, using Z-chlove-N-[{3R}-

\

o
-

et
\’,,

— 2,3,4.9-tetrahydro-1H-carbazol-3-y1}-7. 8-dihydro-6H-pyrimidoe5,4-
L\\/ﬁ I j bifl,4loxazin-4-amine {75 mg, 0.198 mmoi} and {2-Oxo-1,2-dthydro
/\" Y pyridin-3-yliboronic acid {1.50 =g, 41 mg $.297 mmol}. The crude
\“N 0 was puritied by columm chromatagraphy {20 g cartridges) eluting with
H a gradient of ELOAC {0% to 100%,; v/v) in iso-Hex then MeOH (0% to
159%; /v in BEWOAc to afford 3-[4-1{{3R}-2,3 4, 9-tetrahydro- I H-carbazol-3-yljamino}-7,8-dihydro-
6H-pyrimide|{5,4-bi[1, 4loxazin-2-yi}-1H-pyridin-Z-one {24 mg 0.0579 mmol, 29.23% vield] as a
yvellow solid. Exammple 63 is subject to keto-enol tautomerism. It may also exist in the following
form: {(R}-3-{4-{{2,3.4 9-tetvabydro-1H-carbazol-3-yHlamine -7, 8-dihvdro-6H-pyrimido]5,4-

B 4loxazin-2-yipyridin-2-of

HNT\S..M\ UPLC-MS analysis {4 moin, basich vt = 176 min, m/z = 4152 My Hie,

r:ff“é*‘ - ﬁiH o LO0% purity. TH NMR {400 MHz, DMS0-D8Y 8 10.73 (¢, 1H}, 853 -

;“\\;,B/ /\!L: \If j 846 (m, 1HL 811 {dd I =48 21 Hg IHL 737 (d. i=74Hz 1H}, 733
E%:\j\ NTUNT (d )= 7.7 Hz, 1H) 7 28 - 724 (m, 1H) 703 - 6.97 (m 1H), 6.94 - 6.89

"OH fro, 2H), 6.60 - 549 {m, 1H), 438 {s, 1H}L 4.18 (5 2H), 3.48 {5, 2H), 3.03
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(dd, 1 =149 53 He, 1HL 287 {g. ] = 133 Hy, ZHYL 274 (dd [ = 145,95 He, 1HY, 220 - 2.08 {m, 1H]},
206 -1.92m, 1H} 1H notobserved
Example 64 N-[Z-{1H-indol-3-yliethyl]-2-{Z-methoxy-3-pyridyi}-7 8-dihydro-6H-
pyg ;mﬁda 54-bi i 4]joxarin-d-amine

‘\ Prepared according to general method 5b, using Z-chloro-N-[2-{1H-
indol-3-yliethyl]-7, 8-dihydro-6H-pyrimido5,4-bil 1 4loxazin-4-
amine {80 mg {.243 mmol} and {Z-methoxy-3-pyridyl jboronic acid
H {1.50 eq, 56 mg 0.364 mmol} Additional amounts of Boronic acid,

Nt Q” catalyst and ligand were added and the reaction was stirred at 140

°C for 24h. The cruds was purified by column chromatography {40 g cartridge ieluting with a
gradient of EtOAc (0% to 1609%; v/v) in iso-Hex then MeOH {0% to 5%; v/v]} in Bt A to afford N-
{2-{1H-indol-3-yhethyli-2-{2-methoxy-3-pyridyy- 7, 8-dihydro-6H-pyrimidol5,4- bl L 4loxazin-4-
amine {45 ma.0.112 mmol, 46.09% yield) as a beige sohid,
UPLE-MS analysis {4 min, basic): rt= 1.62 min, m/z = 4031 {M+H]+, 100% purity.
TH NMR (400 MHz, DMSO-D8Y 8 1073 (s, 1HL 818 {dedl V=49, 20 He, 1HL 781 (dd, ] = 7.3, 2.0 He,
THL7.62 757 {(m, 1HL730{dt ] = 8.1, 09 He, 1H}, 713 (4, [ = 23 Hz, 1H), 7.06 - 7.00 {im, 2H),
686680 (m, 1HL 679074 (m, 1HL 627 (£ =59 Hz, 1H}, 417 - 408 {m, 2H}, 3.81 (s, 3H},
3.6% - 351 {m, ZH), 3.45 - 3.35 (g, ZH}, 2.98 - 2.89 {m, 2H}
Example 65 -{5-fluore-Z-methoxy-3-pyridyl-N-[{3R}-2,3,4,9-tetrahydro-1 H-carbazol-3-
yii-7,8-dihydro-6H-pyrimido]5,4-bi{ 1,4 joxazin-4-amine

,i}\?\ Prepared according to general method 5§, using Z2-chioro-N-[{3R}-
S f,»-—\
Q‘\ P ’i L 2,3.4,9-tetrahydro-1 H-carbazol-3-yvi}-7 S-dihydro-oH-pyrimido]5,4-
) T o b1, 4{oxazin-4-amine {130 myg 0329 wmmol] and 5-Fluoro-2-methox
N \ g \J yiyridine-3-boronic acid {84 mg, 1,493 mmol). The crude material was

. purified by column chrematography (20 g cartridgs ) ehuting with a
R gradient of EtOAc {0% 1o 100%; v/v}in iso-Hex then MeOH (0% 0
109; v/v) in EtOAc to afford

Z-{5-flucra-Z-methoxy-3-pyridyl }FN-{{3R}-2.3 4-Qntﬁtra}wdr&1H~Carbazol~.'%~ vil-7,8-dibydro-6H-
pyrimidol5,4-bll L 4]oxazin-4-amine {112 mg 0251 mmol, 76.29% yvield} as a yellow solid.
UPLE-MS analysis {4 min, basic): re= 1.89 min, m/fz = 4472 [MeHi+, 100% purity.
TH NMR {400 MHz, DMSO-D6} 8§ 1064 {5 1H}L, 809 {d, =32 Hz, 1H),7.77 - 7.65 {m, 1H}, 7.28 {'d i
w77 H, AHL 719 (a0 =80, LOHE IHL 701691 {m, 1HYL 691 - 681 {m, 2R}, 599 {d | =
Hz, THY 435 - 421 (m, 1HL 410 (6 E =44 He, 2HY, 3.76 {5, 3H}, 237 (d, ] = 6.1 Hz, 2H), 3.00 (_dd, {m
149, 53 Hy, 1H), 283 - 272 (i, 2H}, 258 (dd, [ = 15.0, 9.1 Hz, 1H}, 2453 - 2.02 {m, 1H}, 201 - 1.87
{r, THY 19F NMR {376 MHz, M\fl\t) ﬁf)}u -139.81,
intermediates for Example 6&
661 Z-{Z-benzyloxy-5-fluore-3-pyridy}-N-{Z2-{1H-indeol- 3-vl}ethyl]-7,.8-dihydro-6H-
pyrimido{5.4-blii.4joxarin-4-amine
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N(N‘ Prepared according to general method 5h, using Z-chiore-N-{2-{1H-
S : 2 Aty O st R
(\E\\\; J}«-’&.\_M\ indol-3-yijethyl]-7 . 8-dihydro-6H-pyrimidol5,4-bl{ L 4lovazin-4-amine

?fH {120 mg, 364 mmol} and 2-{ Benzyloxy}-5-fuoropyridin: 3-yiboronic
N7 J j acid {125 mg. 0.546 mmol} The crude material was purified by column
\E \I NN chromatography {20 g cariridge) eluting with a gradieptof B10AC {005 1o

N ?\ 100%; v/} iniso-Hex then MeUOH {096 1o 159%; v/v] in EtOAc to atford 2-
\;’ifﬁ\\j {Z-benzyloxy-5-fluoro-3-pyridyl -N-{2-{ 1 H-indol- 3-vi jethyi}- 7.8
Nt

dihydra-oH-pyrimidos,4- b L 4joxazine-d-araine{ 105 mg 6190 mmaol,

52.30% yield} as an off-white solid.

UPLC-MS analysis {4 min, basic): vt = 220 min, m/z = 497.2 IM+H]+, 979% purity.
TH NMR {400 MHz, DMSO-D6Y S5 1071 (s 1H), 814 {4, j =31 Hz, 1H} 76 {'id }’ 8.6, 3.1 Hz, 1H},
55, f=79Hy, IR}, 738733 (i, 2HL 726 (dt § =81, 1.0 Hy, .iH} 72V -7003 (m, 3HL V.06
5 {di=24Hz tH}, 698{ddd } =81,69 1.2 Hz, 1H}, 6.82 - 073 (im, 2H}, 0.27 (t f=59Hz 1H)},

531 {5 2HL 409 (L =43 He, 2H), 353 {g, =69 Hy, ZH}L 338 (g, ] = 3.7 Hz, 2H}, 291 - 2.82 (m,
ZHY 1T9F NMR {376 MHz, DMS0O-D6) §-139.38.

Example 66 3-{4-{{Z-{1H-Indol-3-yijethyllaming}-7 8-dibhydro-oH-pyrimidoi5 4-bi{ 1,4}
oxazin-2-yvi}-5-fluoropyridin-Z{1H}-one

o E\ Tr a solution of Z-{Z-benzyloxy-5-fluore-3-pyridyl}-N-{2-{1H-indol-3-
{(: m/ X . vihethyl]-7, 8-dihydro-oH-pyrimido[5 4-bi 1, 4]oxazin-4-amine (%5 mg,
e - \i‘ng 0.191 mmol) in Ethanol {3.8265 ml), Palladium on Activated Carbon
555";”'\ \if'o‘} {10% Pd} {30 mg, 0.191 mmol} was added and the reaction was stirred
F\(’i‘\s :\N”; ~NT atroom temperature under molecular hydrogen atmosphers for 18h,
I\N’[\‘o : The suspension was fiitered through celite and the fiitrate
H

10 was evaporated to dryness. The crude material was purified by column chromategraphy {20 ¢
cartridge) eluting with a gradient of EtOAc (09 to 10049¢; v/vi inviso-Hey to afford 5-fluore-3-{4-{2-
{1H-indol-3-yvhethylamine}-7,8-dihydro-6H-pyrimide[5,4-b111 4loxazin-2-yHpyridin-2-cl {49
mg 119 mmol, 62.39% vield} as an off-white solid. Example 66 is subject to keto-enol
tautomerism. 1L may also exist in the folowing form: 3-{4-{{2-{1H-indol-3-yhethyllamino}-7.8-

15 dihydro-6H-pyrimidof5 4-bi 1, 4loxazin-2-v1-5-fluoropyridin-2-ot

4

H UPLLC-MS analysis {4 min, basich vt = 1.79 min, m/z =407.3 [M+H}+,
e \i? )
\/\ ;}M ji\ G8% purity,
=7 N TH NMR (400 MHz, DMSO-D6Y8 1084 {5 1HL 830 (dd, {1 = 9.1, 3.3 Hy,

N \.fO'j THY 815 {d, ] = 3.2 Hz, 1H), 7.60 {dd, ] = 7.8, 1.1 Ha, 1), 7.42 (d, [ =27
F\(»\\}? Xy Hz 1Hj 34{dt ]=8.1,0.9Hg 1H), 7.20 {d, ] = 2.4 Hz, 1H), 7.11 - 7.04
E\Nf;i\, T G 1HL 707 - 6.94 (m, 1H), 6.84 (4 = 5.9 He, TH), 421 411 (m, 2H),

372360 {m, 2H}L 347 {q, | = 3.8 Hz, 2H}, 3.04 - 293 {m, 2H}. 1H notobserved.

TRF NMR (376 MHz, DMSO-D6} 613971

Example 67  2-{b-fluore-Z-methoxy-3-pyridyl-N-[2-{ 1 H-indol-3-yljethyi}- 7, 8-dihydro-6H-
pyrimido]5,4-blii, 4loxazin-4-amine
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m\ Prepared according to gensral method 5b, using 2-chlora-N-{Z-{1H-
{N’ i indol-3-yiiethyl}-7 8-dihydro-6H-pyrimido[5,4-bi L 4{ovazin-4-amine
p

TTNH {85 mg £.232 mmeol) and 5-Fluoro-2-methoxypyridine - 3-boronic acid
NZ Y™ (59 mg 0348 mumol). The crude material was purified by column
Py /:‘\*N g chromatography {20 g cartridge) eluting with a gradient of Bt Ac {096
“\ f:[\ o to 100%; v/ v} in iso-Hey then MeOH {0% to 10%; v/v} in BiQAc o
afford 2-{5-fluoro-2-methoxy-3-pyridyl -N-[2-{ 1 H-indol-
3-yhethyi}-7,8-dihydro-6H-pyrimida]5,.4-bil 1 4loxazin-d-amine (65 me 155 mmol, 66.65%

vield] as an off-white sohd,

UPLC-MS analysis {4 min, basich: vt = 1.77 min, m/z = 421.3 IM+H]+, 99% purity.

TH NMR {400 MHz, DMSO-D6} 8§ 1082 ~ 1068 (ip, 1HL 818 (dd i = 3.1, L0 He, 1HL 780~ 7.71 {1,

THY, 7.60 {d, [ =79 He, 1HYL 730 (ds ] L OO H IHYL 713 (dd, = 2.3, 1.0 He, TH), 7.0% - 698

{m, 1H), 691 - 677 {m, ?H) 6.381{% Im SHz 1HL 412 {6 [=432 Hz 2H), 3.80 {d, [ = 0.9 Hz, 3H},
356 {g ] =68 Hz, ZHY 3.41 {s 2H}, 2.99 - 2.87 {m, 2H}.

TOF NMR {376 MHz, DMSO-U6)8 -139.90 {4, | = 1.9 Hz).

Example 68 3-{4-{{Z-{1H-Indol-3-yijethyllaming}- 7. 8-dihydro-6H-pyrimidol5.4-

biii 4]oxazin-2-yvI}-5-methylpyridin-2{1H}-one

4 ? To N-{2-{1H-indnl-3-ylethyl}-2- (Z-methoxy-5-methyl-3-pyridyi}-7, 8-
HN’\;)\ dihydro-6H-pyrimido5,4-bi1 4loxazin-4-amine {80 mg, 1192 wmmol] in
i 1 DCM {2 mL) was added boron tribromide solution in BCM 1M (0.091 mL,
“NH {1.9560 mmol} and the mixture was stivred at ambient temperature
A0 . e . . . . .
Ny avernight. The reaction mixture was carefully quenched with MeOH (3

L NTOTN ki and concentrated to dryness. The crude was purtfied by column
N chromatography {20 g cartridge) eluting with a gradient of Et0AC {0% to
100%; v /v iniso-Hexane followed by prep HPLC to atford
the desived product 3-[4-[2-{1H-indol-3-yhethylamine -7, 8-dihydro-6H-pyrimido 5 4-
bi{1,4loxazin-2-yi-5-methyl-pyridin- 2-ol {31 mg,0.0745 mmol, 38819 vield) as a white solid,
Exaraple 68 is subject to keto-enol tautomerism. [t may also exist in the ollowing forn:
3-{4-{{2-{1H-indol-3-vHethyDamine - 7. 8- dihydro-oH-pyrimido[5 4-bH L ATorazin- 2-v11-5-
methyipyridin-2-of

(i; LPLO-MS analysis (6 min, basicl vt = 3,10 min, /2 = 403.2 [M+H]+, 100%
; ~ purity,
\]\ TH NME {400 MHez, DMSO-D6) 8 10,82 (s, 1H)L 834 {4, } = 2.6 Ha, 1HL 796
iii* o =700 (m, 1HL 757 {(d, ] =79 Hz, 1H}, 731 {4, | =80 Hg 2H}, 720 - 714

N:’ v 7 (o AHL 703 (dde, = 82,69, 1.4 Hz, 1H), 6.99 -6.90 {m THYL 67351 =5
‘\E’“\wg SNUONT O Hz 1H)L 41064 ] = 45 H:/,,EH), 361 {q, 1= 7.0 Ha, 2H), 3.42 (5, 2H), 2.96 (_t,
N o T=7.8Hg 2H}, 2.20 {5, 2H). 1H not shserved.
Example 6% 3-{(4-{{2-{1H-indol-3-yljethyDaming}-7,8-dihvdro-6H-pyrimido]5.4-bi{ §,4]
oxazin-2-yi}-5-{triftuoromethyljpyridin-2{ 1 H}-one
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\i;\ N-{Z2-{1H-indol-3-yljethyl]-2-[2-methoxy-5-{triflucromethyl}-3
(Q(“ f pyridyi]-7.B-dihvdro-6H-pyrimido|5.4-bil 1 4loxazin-d-amine {70 mg
- mi;\m $.149 mmol} was treated with Hydrogen chloride 4N in dioxane (5.0
;F\)F\ "l"j}\?{fo\ mal, 2{1.0 mmol} and the mixture was heated at 76°C for 18h. The
F \Eifﬁ\\*{\}?\?”\ﬁ/ reaction was concentrated to dryness and the residue was purified by
\'ﬁ‘/\}@ cohumn chromatography {12 g column) eluting with 15-309% Methanol

in DOM to afford 3-[4-12-01H-indol-3-yljethylamine -7 B-dihydro-6H-pyrimido]5,4-bi[ 1 4loxazin-
2-yH-S-{riffuoromethyh jpyridin-Z2-of {39 mg,0.0836 mmol, 56.22% yvield} as a yellow solid.
Example 69 is subject to keto-enol tautomerism. It may also exist in the following form:
3-{4-{{Z2-{1H-indol-3-yhethyljamnine)- 7, 8-dibvdro-6H-pyrimido[5,4-bH 1, 4joxazin-Z-y1-5-
{rifhuoromethylpyridin-2-ol

NMN UPLC-MS analysis {4 min, basich vt = 1.50 min, m/7 = 4572 [M+His,
\ M 100 9% purity.

o . . NMR {4()8 MHz, DMSC-DaY 8 10.84 {5, 1HY, 8.69 (s, 1H) 849 {5, 1H},
o N ?ﬁ\i 7.59 (5, 1H), 7.53 (d, | = 7.9 Hz, 1H), 7.30 (d, | = 8.1 Hz, 1H), 7.14 {&, | =
Tl S N 3 Haz. 1H} 02 {ddd, } = 10.7, 6.0, 2.5 Hz, 2H3, 6.93 {td =74, 1.1 Hg,

[E:NDI\OH H THLAI3 (L =43 Hy 2H), 3.62{q. 1 =70 He, 2HL 346 (d, 1= 47 Ha,

ZH}, 3.00 - 2.92 {m, 2H). 1H not observed.
19F NMR {376 MHz, BMEO-I6]) & -59.66.
intermediates for Example 70
7.4 Z-{2-benzyloxy-S-fluora-3-pyridvh-N-[2-{6-Huore- 1 H-indol-3-yijethyl]-7 8-dihydro-

SH-pyrimidoi5 4-bii 1, 4]oxazin-4-amine

/ﬁ, Prepared according to general method 5b, using Z-chioro-N-{2-{6-
a (Q“ j fluoro-1 H-indol-3-yijethyll- 7, 8-dihydro-6H-pyrimido(5,4-
4 MNH biil.4loxazin-4-amine {100 mg 0.288 mmoi} and 2-{Benzyloxy}-5-

N”J\{Oj fluoropyridin-3-yiboronic acid {107 mg. 0.431 mmol}. The cruds

F\E/ o N ‘;\_{ was purified by cohurmn chromatography (20 g cartridge) eluting
N o with a gradient of Et0Ac {194 to 180%; v/v) in iso-Hex to afford2-

X {2-benzyloxy-5-fucra-3-pyridvi}-N-[2-{6-fluore-1 H-indol-3-
{ x] yitethyll- 7,8-dihydro-6H-pyrimideiS,4-bl{ 1, 4loxazin-4-arpine

{80 mz 0. 140 mmea, 48.66% vield) as a vellowish solid,

UPLE-MS analysis {2 min, basicl vb= 123 min, /2 = 5153 [MaH]+, 94% purity.

TH NMR {400 MHz, DMSO-D6Y 8 10749 (s THL 834 {dd 1 =30 1.8 He, 1HL 781 - 770 {m, 1H}

752{dd, | =84 60 Hz 1H), 738732 {m, 2H}, 719 - 743 {m, 3H}, 7.07 - 699 {m, 2H)L 676 (s
THYL 663 ~-650{m LHL 6300 =07 He, THL 530 (5 2HL 408 (s 2HL 351 {d, [ =7 6 Ha, 2H),

338 (s 2HL 284 (L1 =76 He, 2HY 19V NMR {376 MHz, DMS0-D6} 6 -139.346

Example 78 S5-fluwore-3-{4-{{2-{6-fluoro-1H-indel-3-vijethyl lamino}- 7, 8-dihydro-6 H-

pyrimidels &bl 4loxazin-2-2vhipyridin-2{1H}-one

07
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N.. To a solution of Z-{Z2-benzyloxy-5-fHuora-3-pyridyl)-N-{2-{&-fluoro-
1 H-indol-3-yilethyl]-7 8-dihydro-6H-pyrimido5,4-bi{ L4 Jovazin-4-
amine {90 mg, 0.157 mmol} in Ethane! {3.1485 mL)}, Palladivm on
N A0 Activated Carbon paste {53% Pd} {60 mg 0,157 mmol} was added
P S : \Nj and the reaction was stirred at voorn femperatures under moleaudar
LM”’L H hydrogen atimosphere for 18h. The suspension was filtered through
H celite and the filtrate was evaporated to dryness
The crude material was Uriturvated with DEM/MeOH {11, 2 mL) to afford 5-fluore-3-[4-[2-{6-
Huoro-1H-indob3-vllethylamine -7, 8-dihvdre-6H-pyrimidoi5,4- bl 4joxazin-2-yvlpyridin-2-ol
(25 mg0.0577 mmol, 36.67% vield} as an off-white solid. Example 70 s subject to keto-enol
tautomerism, I may also existin the following form: 5-fuoro-3-{4-{{Z-{6-fluoro-1H-indal-3

yhethyhamino -7 8-dihydro-SH-pyrimido[5, 4-bH 1 dloxazin-2-vlipyr uim— 20

;}(j UPLE-MS analysis {4 min, baste): re= 185 min, m/z = 4253
ey
Foedl 4 {M+Hi+, 999 purity.
NN

NH TH NMR {400 MHz, DMS0-D6} S 10,91 {5 1H)L 825 {dd, J=90,3.2
N&\Y/Q Hy IH), 814 {d 1 =32 He, 1HL 756 {dd, ] = 8.7, 5.5 He, 1H]}, 7 42
P /L\lef\hj {4, I=30Hz tH),720{d. I=23 He, iH) 710 {dd, | =102, 2.3 He,
\E /I ' THLOBB~677 (v, 2HL 436 (4 f =42 He, 2H), 3.65 {g, 1 = 7.0 Hy,
2HY, 351 - 342 {m, 2H), 302~ 2.92 [m, 2H) TH not observed
19F NMR {376 MHz DMSO-D6Y§ 12236, -139.73.
intermediates for Example 71
TLL Z2-{2-benzyviony-5-fluore-3-pyridyi}-R-{GRE-2,3,4.9 tetrahydro-1H-carbazel-3-yi}
7.8- dﬂﬁydm ~GH-pyrimidol54-bil i 4lowazin-4-amine
Prepared accarding to general mathod 5b, using 2-chioro-N-[{3K}-
M‘ b}{l 4loxaziv-4-amine {80 mg, 8.202 mmol} and 2-{Benzvloxy -5-fluoro
VT

,L\'p

l H purified by column chromatography {20 g cartridge) sluting with a

3,4.9-tetrahydro-1H-carbazol-3-31]-7.8-dihydro-6H-pyrimido{5 4-

idin-3-yiboronic acid {75 mg, 0.384 mmal) The crude material was

N‘} ~0 gradient of Et0Ac {0% to 1009; v/v) in iso-Hex to afford the desived
H\E/“\\ product 2-{Z-benzvioxy-5-fluore-3-pyridyl}-N-[{3R}- 2,3 4,9 - tetrahydro-
o 1H-carbazol-3-vi}-7,8-dihydro-6H-pyrimidof5,4-h]{ 1,4]oxazin-4-amine

{50 mg 00957 mmol, 47.285% yield)} as a yellow solid.
UPLC-MS analysis {4 min, basic) vt = 2,29 min, m/z = 523.2 [M+Hl+, 97% purity.
1H NMR (4;’15} MHz, DMSO-D61 8 10,62 {s, 1HL 8.08(d. | =3.1 Hz, 1H). 7.74 {dd, | = 8.6, 3.1 Hz, 1H},
TRV =17 He IHL 736 -7 34 (m, HL 723 (4, 1 = 76 He 1H L, 720 - 710 (i, 4H3, 693 {ddd, }
=81,71, 1.3 He, 1HL 685 {ddd, [ = 8.0, 7.0, 1.1 He, THY 6.80 {5 1H}, 599 {d, | = 85 Hz, 1H), 5.30
{s,2H} 4.36{s, 1H}, 410 {5, 2H}, 3.46 - 335 {1, 2H}, 290 {dd, ] = 14,9, 5.3 Hg, 1H), 2.69 {5, 2H},
2.58{dd, | =151, 9.2 Hz, 1H3, 1.95 {5, ZH). 19F NMR {376 MHz, DMB0-D6) 4 -139.32
Example 71 {R}-5-fluovre-3-{4-{{2,3,4,%-tetrghydro-1 H-carbazol-3-yhiamine -7 B-dihydra-
6H-pyrimide|5,4-bl{ 1. 4loxazin-2-yijpyridin-Z{1H}-one

08
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To a solution of 2-{Z2-benzyioxy-5-fluore-3-pyridyli-N-[{3R}-2,3.4.9-
tetrahydro- 1H-carbazol-3-y1]-7 8-ditwdro-6H-pyrimido]5,4-
bl 4loxazin-4-amine (45 mg 0.06775 mmol) in Ethanel {34445

N L}, Palladinm on Activated Carbon paste {5% Pd} (30 mg, 0.6775
F Ny L\QN’ ~g  mmall was added and the reaction was stirved at roorn temperature
EN’KO under molecular hydrogen atwnosphere for 18h, The suspension was
H fittered through celite and the filtrate was evaporated to dryness.

The crude material was triturvated with DCM/MeOH {11, 2 mL) to afford 5-fluore-3-[4-[H{ER -
2,34 9-tetvahydro-1H-carbazol-3-yHamine}-7,8-dihydro-6H-pyrimido|5 4-b11,4]oxazin-2-
viipyridin-2-0l {13 me0.0301 mmeol, 38.79% yield) as an off-white solid. Example 71 is subjactto
3-{4-{{2,3,4.9-
3-yvllamino}-7, 8-dilwdro-6H-pyrimide]5,4-bH L, dioxazin-Z-yhpyridin-2-0l
UPLC-MS analysis {4 min, basich vt = 197 wmin, w/z = 4333 [MaH
100% purity. 1H NMR (4{}(‘; MHz, DMSG-Da} 8 1071 {5, 1H}, 832 -
‘}‘EH 19 {m 1HL 808 {d, [ =32 Hy, 1H), 743 {5, 1HL 7.29{d ] = 7.8 He,
E?i" ‘ﬂ" j PHY, 7.22 {d 1 = 8.0 He, l.m 696 {4 f=75Hy IH}, 688{t =74 Hy,
\,? 2 NN 1H}L 662 {d, j«& 3 Hz 1HY}, 434 {s, 1H), 4.15 {5, Z2H}, 3.45 (5, 2H1, 3.05
- ’64 (e, AHY, 2017 - 2,05 {m, 1THY, 204 - 188 {my, 1HL 1Hnot
observed 16F NMR {376 MHz, DMSG-D6} 5 -139.61.
Example 72 3-{$-{{Z-(1H-indel-3-yhethyDaming}- 7, 8-dihydro-6H-pyrimidoi5,4-b}{ 1 4]
axazin-2-yi}-S-chloropyridin-2{iH}-one

v,
s

ket-:smenfsi tautomerism. It may also exist in the following form: (R}-5-fuoro-;

5 tetrahydro-1H-carbazol-

\& p To 2-{5-chlore- 2-methoxy-3-pyridyl}N-[2-{ 1 H-indol-3-y1ethyl}-7
HN 1 dibydro-6H-pyrimido5,4-bi{ 1, 4loxazin-4-amine {80 mg, 6.183 mmoi) in
\;9‘\1 DOM {10 mbL) was added boron tribromide solution in DM 1M {0.087
NH mhb, .916 romol} and the mixture was stivred at ambient temperature
N"/'L\T’O\ overnight The reaction mighure was carefully gquenched with MeQH {2
Ol v A% )Y J

g T o N Ty mbl and concentrated to dryness. The crude was purified by colunm

: o chromatography eluting with a gradient of Bt Ac {3Y% to 100%; viv'} in
-chloro-3-14-{2-{1 H-indob-3-vliethylaming}-7
~difrydro-6H-pyrimide{5,4-bif 1, 4joxazin-2-yiipyridin-2-of {18 mg 0.0404 mmol, 22.08% yieid_} asa
vellow solid. Example 72 is subject to keto-enal tautomerism. I may also exist in the following
{'  H-indol-
chloropyridin-2-ol

o

iso-Hexane to afford 5

10 forme 3-{4-{02 3-yhethyliamino -7, 8-dihydro-6H-pyrimido5,4-bH{ L djovazin-Z-v13-5-

UPLC-MS analysis {4 min, basic): vt = 1.93 min, m/z = 423374253

N it [MeHI+, 959% purity.
\f”d\\i TH NMR {400 MHz, DMSO-D6)Y 5 1081 {5, 1H}, 847 (d, [ = 2.8 He, 1H)Y,
:\NH 815 {d. 1 =2.8Hz 1H}Y,756{dt |=7.7,09Hz 1H), 742 {5 1H}, 7.30
NE el (dt.]1=80 1.0Hz 1H), 716 {d, | =23 Hz, 1H}, 7.03 {ddd, | = 81, 7.0,
Cle_x, i\“}N | 'N’J T3 Hz, 1HL 696 (ddd, = 8.0, 7.0, 1.1 He, 1H} 684 (£ ] =59 He, 1H),
ji P H A1Z2{t i=42 Hz 2H}, 3.66 - 357 (im, 2H), 3.46 - 2.41 {m, 2H), 2.99 -
..N/‘ \{:}H

2581 fm, ZH} 1H not abserved,
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intermediate for Example 73
733 NPZ-(TH-indelb-3-yDethyl]-2-{-methoxy-G-methyb-3-pyridyl}- 7, 8-dibvdro-6 H-
pyrimido{5,4-bi{1 4joxazin-4-amine

H?EM:\% Prepared according to general method 5b, 2-chioro-N-{Z2-{1H-indol-3-
f’ \r \‘“““NH yhethyl-7 8-ditwdro-6H-pyrimido]5,4-bH{ 1,4 loxazin-d-amine (100 eg,
S o 150 mg 0.455 mmol} and 2-Methoxy-S-methyipyridine-3-boronic acid

o -~
N J \] {1.50 eq, 114 mg, 0.682 mmol) The crude material was purified by
N B e e . . . .
/E \ N ﬁ column chromatography {20 g cartridge) ehiting with a gradient of
- ;\V’{A ~0 EtGAc {50% to 1890%; v/viin hexane to afford the desived product

N-[2-{ 1H-indol-3-yhethyll-2-{ 2-methoxy-6-methyl-3-pyridyl-7 8-dihvdro-6H-pyrimido{5,4-
5 bi{idloxazin-4-amine {76 mg0.168 mmuol, 37.01% vield} as a beige solid.

UPLE-MS analysis (2 min, basic)h rt= 117 min, m/z = 417.4 [M+H1+, 92% purity,
THNMR (400 MHz, DMSG-B6Y S 1075 {s, IHL 772 {dd [ = 7.3, 5.0 He, 1HL 760 {d, 1= 7.7 He, 1H},
734728 (m, 1HL 743 (s, 1HY, 7.03 (s, 1H}, 686 {d, ] = Bo Hz, ZHL 675 {5, 1HL 625 (d, | = 5.5 Hz,
THY, 411 {5, 2H}, 3.79 (d. | = 4.4 Hz, 3H), 3.55 (s.2H}, 3.40 {5, 2H), 2.94 (s, 2H}, 2.43 {d, [=4.0 Hz, 3H}.

10 Example 73 3-[4[E-{1H-indob3-yhethviaminoe]- 7, 8-dihydro-6H-pyrimidol5.4-hli 1,41
gxazin-Z-yil-G-methyl-1 H-pyridin-Z-one

E\ N-[2-{1H-indol-3-yllethyl}-2-{2-methoxy-&-methyl-3-pyridyi}-7.8-
8 ~t/)_fr"\ dibvdro-6H-pyrimido{5,4-bi[1,4ioxazin-4-amine {76 mg, 6.183 mmol)
o TN was treated with Hydrogen ehiloride 4N tn dioxane (6.1 ml, 24.6

N 0. mmcd } and the mixture was heated at 70°C for 18h. The reaction was
P B:N J concentrated {o dryness and the residue was purified by column
)i\“N’LO H chromatography (12 g cartridge) eluting with EtOAc to afford the
H desired product

3-14-12-{1H-indnl-3-yljethylamine -7, 8-dihydro-6H-pyrimidn{5, 4-bi{ 1 4]oxazin- 2-yi|- 6-methyl-
TH-pyridineZ-one (55 mg0.132 romol, 72,239 yisld) as a yellow solid. Example 73 issubjectiio
keto-enol tantomerisim 1t may also exist in the bllowing form: 3-{4-{{2-{1H-indol-3-

15 yhethyhamino}-7.8-dihydro-6H-pyrimido]s,4-bli 1. 4joxazin-2-vi}-&-methylpyridin-Z2-of

ﬁ UPLC-MS analysis {4 min, basicl vb= 1.81 min, m/2 = 4034
~
(:::\/ J/ {M+H ]+, 96% purity.
W “ngH TH NMR 012 {400 MHz, DMSG-D6} 8 1084 {s, 1H), 844 (4. 1=7.7
N;\ O.  Hz 1H), 814 (s 1H], 7.57 {d, | = 8.0 Hz, 2H), 7.33 (d, ] = 6.1 Hz, 1H),
N L\\ T[ J TEG{s, IHL7A3-694{m, 2HYL 662 {d, 1 =77 He, THY, 418 (s, 2H),
S N P . g
i s ﬁ 371 {5, 2H), 352 {5 2H}, 3.060 {5, Z2H}, 2.38 {5, 3H}. 1H not observed.

Example 74 2-{Z-amipo-3-pyridyip-R-{2-{ 1 H-indeol-3-yliethyl]- 7, 8-dihydro-6H-pyrimide

{5,4-bli 4loxazin-4-amine

116
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N Prepared arcording fo general method 5h, Z-chloro-N-[2-{1H-

\«\/\; ______ ? indol-3-yijethyl]-7, 8-dibhyvdro-6H-pyrimide(5,4-bl{ 1 4Joxazin-4-
N \’"“"\NH amine {100 mg ©.294 mmol} and 3-{4,4.5,5-tetramethyi-1,3,2-
N’{"L\ 0w dioxabhorolan-2-yiipyridin-2-amine {97 mg 0.441 mmol}. The
/i\ { J crude material was purified by colummn chromatography (20 g

® Ny T e
[/\\\j\ N ﬁ cartridge} eluting with a gradient of MeOH {5% to 109, v/v) in
@ "NH- DM folfowsd by prep HPLCO (basic method} to afford ttle

compound{52 mg(.129 romaol, 43.80% yvield} as a yellow solid.

UPLE-MS aualysis {4 min, basicl: vt = 1.66 min, m/z = 388.3 [M+Hl+, 96% purity.

TH NMR {400 MHz, DMSO-D6Y810.83 {5, 1H), B78{dd, [ =7.6, 1.8 Hz, 1H)}, 8.05 idd jw 5.8, 1.8 Hg,
THY, 7.56{d, {=78He 1K, 733 (dd, [ =81, 1.0 He, 1H)L 720 {d,} =23 Hz 1H}, 7 s, 1H}, 710 -
O3 0w, AHL 702 - 696 (m, THL GRS (Bd, } = 7.7, 5.8 He, 1HL 657 {1, [ = 5.9 Hy, ii_H}; 4-.2() - 4.09
{m, 2H), 3.66{g, ] =69 Hz 2H)}, 3.46 (s, 2H}, 298({t | = Hz, ZEi}. 2 Hs not observed,

in vitro assay 1: AhﬁAﬂt&agmﬂsm in U937 celis (?mmega P450-Glo™ Assay)

AbR antagonism was assessed o U937 cells {myeloid Hneage cell line derived from a humoan
histiooytic lymphoma) Ligand binds the AhR in the cytoplasm, and the AhR-Hgand cowmplex
transiocates o the nucleus and forms a heterodimer with AR nuclear translocator {Arnt). This
complex binds the xenobiotic response element (KRE) in the 5 upstream region of the CYPLAYL
promoter, enhancing CYP1AT expression, CYPLAT activity is subseguently determined by assessing
the conversion of Luciferin-CEE o fuciferin, which in turn reacts with huciferase to produce light
The amaount of ight produced is directly proportional to cytochrome PASE activity.

{937 cells in Ultraculture serum free madia {Lonza} were plated at 100,000 celis per well in a round
bottom 96 well tissue culture plate. Seven concentrations of testcompound {final [DMSQ0] 1%]) were
added and incubated for 10 minutes before the addition of 300uM KYNA The plates were then
placed In an incubator at 37°C, 2 859 humidity, 5% COyfor Z4hrs. After aspirvation of the
supernatant the CYP1LAT substrate Luctferin-CEE {{Final] 83uM} was added and incubated for 3 hrs
before the reaction was stopped by adding luciferin detection reagent and luminescence was read

after 20 minutes.

oy

i vitro assay &

YP1AL inhibitlon assay
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34 8.4 8.26 67 718
31 7.79 68 748
32 7.84 8.6 69 7.09
33 7.87 7.85 70 Q.19 8.8
34 < 5.7 <612 71 716 6.9
35 5.01 < 6.00 732 7.83
36 5.97 < §.00 73 £.73
37 6.91 6.6 74 854 792
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CLAIMS
1. A compound of formula {1}
Re
Fln
U g3
‘\\\\ RN \?\- g?.
? o ss S ;*\%@\
Lodn \g‘;
{8
wherein:
Y isphenyt ora 3 to &6 membered ring {such as a 5 or & membered ring) optionally

B

B3
R

Re

Re

RO

RY

comprising 1, Z, or 3 hetercatoms selectad from N, G and §, sald pheny! or ring substituted
with RS and K&

is H, Cos alkyl, {-CH2 ipCN, -COCG alkyl, -CO{CH JgNRVRE, <S80, a alkyl, -SONRTEE,
-{CHz}gPh, s cycloalkyl, Cuz alkyl bearing § to 6 halogen groups, Cq.: altkyl bearing one or
mare independently selected from ORY and -NR"R® {such as ons ORY and optionally 1 -
NR7REY, -{CHyp’ 00 aalkyl substituted with 1 to 6 halogen groups {such as -{CH:)p" OCF),
-CosalkyleneC{0) o5 alkyl wherein the allvl is ov bears at least one group selected from
ORY and -NRR® {(such as one ORY and optionally 1 -NRR?}, Oxetane, Z, -C{OMIH 07, -
C{OIO{CHAY, -C{OYO{CHpPh, -CIOMCH W, -C{OYOICH 197

is H or Ciz atkyl, Cas oycloalkyd, halogewn and s alkyl optionally bearing one ov more
groups independently selected from ORY, halogen -NR7RS, such as ORY and halogen {a.g. F)
in particudar only one group;

isH, O3 athyl or halogen;

is H or Cygalkyd;

is a 9 to 13 mambered heterooycle with at least one heteroatom selected from N, O and §
{for exarnple an aroraatic or partially saturated), with substituents R?, RY and R1Y;

is H, oxo, hydroxy, halogen {such as F, (1}, ON, Cy5 alkyl, Cy5 cycloalkyl, -0C 5 alkyl {such as
~OCH:Y, -{0}9:Cqz alkyl bearing 1 1o & halogen groups {such as CFz or OCHE:), Cig alkyl
bearing one or more ORY groups, ~-C{O 0 alkyINRTRE, -S0, 0z alkyl, SO, NR7RS, oy NRVRS
{such as NH:};

is H, oxp, hvdroxy, halogen {such as F, {1, CN, Cagalkyl, -C{010 1 zalkvINRTRE

-S0:C g alkyl, or -850 NR7RS,

is H, Cyy alkyl or -C{OJ0ORY, foy example H ov Gy alloyl, such as -CHy;

is H or iz allyl, such as -CHy;

is H, hydroxy, halogen {such as ¥, CI}, CN, T4 alkyl, £4.0 alkaxy {such as OMe), Ths alkyl
bearing 1 to & halogen groups {such as CF3), Ca alkyl bearing one or more ORY groups,
Cascycloalkyl, -{CH,)gOC, qalkyl substituted with 1 to 6 halogen groups {such as

-Cyq alkyl OCFy), -CO Gy alkyINR7RS, -80,04 ¢ alkyl, or -50; NR7RS;

is H, hydroxy, halogen (such as F, (13, ON, C alkyl, o alkoyy {such as OMe), Cos alkyl
bearing 1 to 6 halo groups {such as CFz}, G5 alliyd bearing one or move hydroxy groups,-
CO{CH1g NRR3, -SCCyz alkyl, or -50, NR7RE;

i14
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R

Rl
RY

i3

53!
e
&

(o S]

~3

is H, hiydroxy, halogen {such as F, 13, CN, Ch.p alkyl, -C{ O30 alkyl NR7RS,

SSG 0 alkyl, or -S5O NRYRS;

is H, €y qalkyl {such as -CHs} or G ehyvdroxyalkyl {such as -CH,CH,0H]);

is H or {4 aikyl for exampie H or Oy qalkyl {such as H, -CHs or -CH;CHy);

i CH., 5, =50, NRY oy O

is a5 or 6 membered heteroaryl with at teast one heteroator selected from N, O and §, for
example 1 or 2 nitregens, wherein said heteroaryl optionally bears one, two or three
substituants selected fromhydroyy, halogen {such as F, C13, ON, Cqa alkyl;

isa 3 to 6 membered ving optionally comprising 1, 2, or 3 heteroatoms selected from N, O
and S {for example 1 or Z nitrogens) bearing RY and R® {for example isa 5 or 6 membered
cyoinalkyl or heterocycle comprising at least hetaroatom selected from N, D and 5
optionally bears one, two or three substifuents selected frove hydroxy, halogen{such as ¥,
Cl}, €N, Ciz atkyl {such as bearing no substituents} for example pyridine or pyrimidine;

is 0or 1 {suchas 0}

isord;

sty L, 2o0r3

isaninteger 1, 2 or 3 {suchas 1};

isaninteger 2 or 3 (suchas 2}

is0,1,20r3{suchasfor iy,

o7 & pharmaceutically acceptable salt thersof

A compound of formula {1} acoording to claim 1, whersin Yis 2 3 {0 6 membered ring
optionally comprising 1, 4, or 3 heteroatoms selected from N, 0 and 5, each substituted
with R and R8, for exavople a 5 to 6 membered ring comprising 1, 2, or 3 hetergatoms
selected from N, 0 and S, sach substituted with RS and Ra,

A compound of formmda (1) according to claim 1 or 2, wherein Y is a 5 or & mergbered
nitrogen containing ring

A compound of formula {1} according to claim 3, wherein the ring is aromatic,

A compound of formula (I} according to claim 3 or 4, wherein the ring is indepandently

sefectad from pyrimidine, pyridine, triazole and thiazole, in particular pyrimidine and ov
pyridine,

A compound of formula {1} according to claim 5, wherein B° is located af position S onthe Y
group.
A compound according to any one of paragraphs § to &, whereinnis &

A compound according to claim 1 of formuda {15

(i)
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wherein X, RY, B2, B3, R4, and m are definad above for compoundsof formula {fjora
pharmaceutically acceptable salt thereof
A compound according to any one of claims 1 to 8, wherein R is independently selected
from hydrogen, -Lq.4 alkyl, oxetane, -CH,CHLOH, -CHCHN{CH 3, -530,0H; for example
hydregen or -Gug alkyl, in particular H,
A compound according to datm 9, wherein in KU is selected from methyl, ethyl, propyl and
isopropyl, in particular isopropyl.
A compeound according o any one of claims 1 1o 10, wherein R? is independently selected
frow H, methyl, -CH20CH,, -CHOH, CFs, -CHN{CHzY,, such as H or methyl
A compound according to any one of claims 1 to 11, wherein R¥ ismethyvior H, such as H.
A compound according to any one of claims 1 to 12, wherein RP is H.
Acompound according to any one of claives 1 to 13, wherein R¥isa % or 13 membered
partially satorated ov arowmatic heterocycle (for example 3 2 0 13 membered hetergaryt)
for example selected from indole, tetrahydrobenzoindole, tetrahydrocarbazole and
tetrahydropyrideindole.
Acompound according to claims 14, wherein B4 s a @ membered heterocydle, forexample
a heteroaromatic, such as tryptophan.
A compound according to claim 15, wherein Rt is a 13 membered hetarocycie, for example
a partially satuvated heterooycle, such as tetrahydrocarbazole.
A compound according to any one of claims 1 to 16, wherein RS iz independently selected
from the group comprising oxo, methyl, ethyl, -CF4, -0OCF;, -0CH: and halogen, suchas
halogen, for example fluoro.
Acompound according to any one of datims 1 to 17, wherein RBo i independently selected
from methyl, ethyl, -0CHy, and H, such as H.
Acompound according to any one of clairos 1 to 18, whereim RV is H
A compound according to any one of clabms 1 to 19, wherein R8 is H.
A compound according to any one of the claims 1 to 20, wherein R? is independantly
selected from RY is H, methyl, OCF; and - Cascycloatkyl, such as H, methyvi, or - o
seycloatkyl, alternatively H, methyl or OCF.
A compound according to any one of claims 1 to 21, wherein RY is independently selected
from H, F and methyl, suchasHor F
Acompound according to any one of claires 1 to 22, wherein RY is Independently selected
from H, F and methyl sach as Hor F, in particular H.
A compound according to clatm one of clatms 1 to 23, wherein X is NRY

Acompeound acoording to any one of dains 110 24, wherein Hilis H
Acompound according to any one of datms 1 to 25, wherein w is 2
Acompound according to any one of clatims 1 to 25, wherem m is 1
Acompound according to any one of claims 1 to 27, whereinnis L.

A compound according to any one of claims 1 to 28, independently selected from:
2-{5-flwore- 3-pyridyl}-N-[2-{1H indol-3-yliethyl]-7 8-dihydro-6H-pyrimido{5,4-bi{ § 4]
oxazin-4-amine; Z-{4-fluorophenyi}-N-{2-{1H-indol-3-yljethyi}]-7 8-dihydro-6H-pyrimido

15,4-biL4lovazin-d-amine; 2-{3.5-difluorophenyi-N-[Z-{1H-indal-3-yilethyl]-7,8-di

ile
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hydro-6H-pyrimidof5,4-b}{1,4joxazin-4-aming; Z-{5-Huore-3-pyridyi}-N-[{3R}-2,3,4.9-
tetrahydro-1H-carbazol-3-yH-7. 8-dihydro-6H-pyrimido[5,4-Bif 1 f-’E}OY:—um~f-E<~anune“ 2-{5-
fluoroe-Z-pyridyl}-N-[2-{1H- indol-3-yvhethyl]-7-methyl-7, 8-dihydre-6H-pyrimido]5 4-

Bl 4loxazin-4-amine; 2-{5-Buora-3-pyridyl-N-{2 (iH*lﬂd@i"ﬁ“«i}ﬁt}}yn"8"130}31ﬂﬁ"f' 3,7 -
dibvdropyrimido]5 4-bli1 4loxazin-4-aming; N-[2-{1H-indol-3-v1} ethyl]-2-(Z-methyl
thiazol-5-v1}-7 8-dihydro-6H-pyrimido{5,4-bi[1, 4}a‘;xa;"in#»an'un&; {753-2-(5-fuore-3-
pyridyl 3-N-[2-{ 1 H-indol-3-viethyi}-7-methyl- 7 B-diliydro-6H pyrimidof5,4- b1 4]oxazin-
d-aming; (TR-Z-{5-fluoro-3-pyridyl - N-12- {1 H-indol-3-yhethyl}-7-methyl-7, 8-dihydro-
&H-pyrimido[5.4-b1H1, 4}()/\&/1}1‘4‘&}1’}!‘(}{;; N-f2-{1H-indol-3-yhethyil-2-{4-methyithiazol-5-
yi}- 7. 8-dihydro-6H-pyrimide{5.4-bl{ 1,4 joxazin-4-amine; 2-{2-{1H-indol-3-yljethyl-{2-{2-
methylthiazol-5-y13)-7,8-dihydro-6H-pyrimido[5,4-bif 1,4 |oxazin-4-yllaminoiethanol; 2-{2-
ethyl-4-methyl-thizgzol-5-y1}-N-[2-{1H-indol-3-yhethyli-7.8-dihydro-6H-pyrivaido[h,4-

biil . 4joxazin-4-amine; N-[{3R}-Z,3,4,9-tetrahydro-1H-carbazol-3-yi}-2-thiazol- 2-y1-7 8-
dihydro-aH-pyrimido|5,4-bi{1,4ioxazin-4-amine; 2-{Z-methylthiazol-5-y13-N-{1,3,4.5-
wira‘nydsnhemo{fd}mdol 4-y11-7 B-dibydro-6H-pyrimido{5.4-b]{ 1, 4loxazin-4-amine,

N-{2-{ I H-indol-3-yhethyl]- 2-{6-methyb-3-pyridyl}-7,8-dihydro-6H-pyrimide (5, 4-bl{ 1,4]
exazin-d-amine; 2-{5-fluoro-G-methyl-3-pyridyl 3-N-{2- {1 H-indol-3-yethyl}]- 7 8-dihydro-
tH-pyrimddoes,4-bi L 4loxazin-4-aming; 3-[4-[2-{1H-indol-3-yhethyvlarsine]-7 8-dthydro-
GH-pyrimidoi5,4-bi 1 4loxazin-2-yH-1H-pyridin-2-one; 3-{4-{{2-{1H-Iindol-3-yDethyl}
aming}-7,8-dihvdro-6H-pyrimido]5,4-bi{1,4]oxazin-2-yhipyridin-2-of;, 5-[4-{2-{1H-indol-3-
yi}aﬂ,tiw ammoﬁf? B-dihydre-6H-pyrimida{5,4-bli 1 4joxazin-2-vi}- 1H-pyridin-2-one; 5-{4-
{{2-{1H-Indol-3-vlDethylamine -7 8-dibydro-6H-pyrimido{5,4-bl 1, 4]ovazin-2-ylipyridin-
Z--ui; 3-{4-12-{1H-tndol- 3-yljethylamine]- 7 8-dihvdro- 6H-pyrimidn{5,4-bi{ 1. 4]oxazin- 2~
vij-1-maethyl-pyridin-2-one; N-{2-{6-fluoro-1H-indol-3-yllethyi]-Z2-{6-methyl-3-pyridyi}-

7. 8-dihydro-6H-pyriroido{5,4-bH 1 Ajoxarin-4-amine; 3-[4-[Z-{6-fluoro-1H-indol-3-v1)
ethylaming}-7, 8-dihydro-6H-pyrimido[5,4-bi1,4loxazin- 2-y1- T H-pyridin- 2-one; 3-{4-{{2-
{6-flupro-1H-indol-3-vijethyhamine-7.8-dihydro-6H-pyrimida|5,4- bl L4 ]oxazin-2-v1}

vridin-2-ol; 2-[2-{difluoromethoxy}-3 pvud}i} -{2 {  H-indel3 vl;ethv}} 7, 8-dihydro-

i'?X‘y"‘";t«

&H- pmrmdo[; 4-bl{1 4loxazin-4-amine; N+

iea 73 ¢l im [ djoxazin-4-aming; 4- E’? {6-fhioro-
1H-indol-3 yl}sthrxy{ -{2- me’chylfmami 5-y1}-7.8- dlhydm fH- 1“"r1mld0{5 £-bH 141
axazing; 3-{4-[2-{1H-indol-3-yiethoxy)-7,8-dibvdro-6H-pyrimido[5,4-bi{1, }o\aim— -
vitpyridin-2{1H}-one; 3-{4-{Z2-{1H-indol-3-yilethogy -7, 8-dihydro-6H-pyrimideil 4
bifl.4loxazin-Z-vipyridin: 2-ol; {R}-3-{4-{{2-{1H-indol-3-yliethyllamino }-7-{methoxy
methyli-7,8-dihydro-6H-pyrimida[5.4-bi[ 1 4loxazin-2-ypyridin- 200 H-one; (R)-3-{4-{(E-
{1H-indob-3-yhiethyDamino -7 -{methoxymethyl -7, 8-dihydro-6H-pyvimido5,4-bi{ 1 4]
oXazin-2- yi}pyndm 2-oh {R}3-{4-{{Z-{1H-indol-3-yljethyllamine }-7-(hydroxymethyt)-
7,8-dihydro-6H-pyrimide|5,4-bi{ . 4joxazin-2-vipyridin-2{1H}-one; {R}-3-{4-{{Z-{1H-
indol-3-yhiethyllamine - 7-thydroxymethyi}- 7, 8-dihydro-6H-pyrimido[5.4-bl{ 1, 4]oxanin-2-

vipyridin-2-of; {7532-{5-fluoro-3-pyridyi}-N-{2-{1H-indol- 3 -yl jethyl]-7 - (methoxy
methyii-7,8-dihydro-6H-pyrimide|5,4-b{{ 1, 4]oxazin-4-amine; {65)-2-{5-fluore-3-pyridyl}-
N-[2-{1H-indol-3-yhiethyl]-G-methyl-7 8-dihydro-6H-pyrimido[5, 4-bH L Aloxaxin-4-amineg;
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{6R}-2-{5-fluoro-3-pyridyi}-N-{2-{1H-indol-3-yijethyl]-6-methyi-7,8-dibydro-6H-
pyrimido]5,4-bH 1 4loxazin-d-areine; 2-{5-Tuore-3-pyridyl}-N-T2-{1 H-indol-3-vllethyil-
7.7-dimethyl-6,8-dihyvdropyrimidoi5, 4-bi{ 1 4]loxazin-4-amine; {7R}-2-{5-fluoro-3-
pyridyl}-N-{2-{1H-indol-3-yijethyl]-7-{trifluoromethyl}-7, 8- dihydro-aH-pyrimido|5,4-
b1 4loxaxin-4d-amine; N-[2-(1H-indol-3-yliethyl}-2-{2-methyithiazol-5-y1}-8-{oxetan-3-
v, 7-dihydropyrimidos,4-bi{ L 4]oxaziv-4-amine; 2-{2-methylthiazol-5-y1}-N-{6,7.89-
tefrahydro-5H-pyride{3,2-blindol-8-yi}- 7. 8-dihydro-6H-pyrimide{5.4-b}{1,4{oxazin- 4-
amine; {7R}-8-[2-{dimethyviaminojethyli-7-(methoxymethyl}-2-(2-methyithiazol-5-yi}-N-
[{3R}-2.3,4.9-tetrahvdro-1H-carbazol-3-v11-6, 7-dihydropyrimide[5,4-bl{ 1,4 joxanin-4-
aming; {7R}8-[2-{dimethylaminclethyll-2-{Z2-methyithiazol-5-v1}-4-[[{3R}- 2,3,4.5
tetrahydr&iHnﬂarhazoi%nvi}aminof-é 7-diydropyrimida{5,4-bif 1, 4joxazin-7-
viimethanol;, 2-[2-{Z-methyithiazol-5-y1-4-1{ER-2,3,4.9-tetrahydro-1 H-carbazol-3-
viamine]-6,7-dibydropyrimido[5.4-bi 1 4loxazin-8-yljethanol; 7 [(dimetbylammo}
mﬂhyi}«ﬁ«{2-m<:thyi’dnami~5~3«E} -[{3R}-2.3,4,9-tetrahydro-1H-carhazol-3-vi}-7
dihydro-6H-pyrivaldof5.4-b}{1 4loxazin-4-amine; 8~met.hyi,au}fonyl—,;~{~2~me‘§:hy§i,_‘m,:z,iol—&
yH-N-[{3R}-2,3,4,9-tetrahydro-1H-carbazel-3-yH- 6,7 -dihydropyrimido]5,4-bH 1 4loxanin-
4-aming; 3-(4-{{2-{Z-chiore-1H indcl-3-vilethyllamine}-7 8-dihvdro- oH- pyrimide|5 4-
bi{1.4loxazin-2-vijpyridin-2{1H}-one; 3-(~m{{_2~{2-c hioro-1H-indol-3-ylethyhiaming }-7.8-
dibyvdro-6H-pyrimidois,4-bil, 4}f}xa2inuZw‘d‘pvr‘idin -ol; 3-{4-[2-{7-Buoro-2-methyl- 1 H-
indol 3-yhethviamine]-7,8 - dihydro-6H-pyrimido|5,4-b{ 1 4joxazin- 2-yi}- 1 H-pyridin- 2-
one; 3-{4-{{Z-{7-fluoro-Z-methyl-1H-indoi-3-yljethvllaming}-7,8-dihydro-6H-
pyrimido|5,4-bH 1 dloxazin-2-yvDpyridin-2-ol; 3-[4-{2-15,7-difluoro-2-methyl- 1 H-indol-3-
yhethyvlamino]-7,8-dibydro-6H-pyrimido5,4-bH § 4loxazin-2-yi- 1H-pyridin-2-one; 3-{4-
{{2-{5,7-difluoro-2-methyl- 1H-indol-3-yl}ethyilamine}-7,8-dihydro-6H-pyrimida{5,4-
b 4loxaxin-2-vlpyridin-Z-ol; 3-{4-{{2-{6-{rifluororeethoxy -1 H-indol-3-
vhethyliamine-7,8-dihyvdro-6H-pyrimido5,4-bl 1 4joxazin-2-yDpyridin-2{ 1 Hi-one; 3-{4-
{{2-{6-{trilluoromethoxy}-1H-indol-3-vllethyljamine}- 7,8-dithvdro-6H-pyrimide{5 .4~
bH1 4ioxazin-Z-ylipyridin-2-of; 3-{4-{{Z-{1H-indel-3-yllethyllamine }-8-methyi-7.8-
dihydro-6H-pyrimido{5.4-bl{1, 4loxazin-2-yhpyridin-2{1 H}-one; 3-{4-{{2-{1H-indol-3-
yhethvllamino§-8-methyl- 7, 8-dihydro-6H-pyrimido{5,4-b}{1,4foxazin-2-viipyridin-2-0l,
{S§}-3-{4-{{2-{1H-indol-3-vllethyllamino }-7-{ methoxymethyi}- 7 8-dihydro-6H-pyrimido
15,4-bil1 dloxazin-Z-vhipyridin-2(1 Hi-one; (81-3-{4-{{Z-{1 H-indal-3-yllethyllaming}-7-
{methoxymethyl}-7 3-dibydro-6H-pyrimidel5,4-bl L4 loxazin-2-yHpyridin-2-ol; {TR}-2
{5-fluoro-3-pyridyl 1-N-{2-{ 1 H-indol- J-‘yi)@th‘« {-7-{methoxymethyl}-7,8-dihydro-6H-
pyrimidol5,4-bil1,4loxazin-d-amine; [R1-3-{4-{{Z-{s-Nlworo-1H-indol-3-yhethyDamino}-7
{methoxymethyi}-7 8-dihvdro-6H- p};imldO{ ,éH}}{1,4}oxa,m%dg/})pyitdiwz(lf{}»une;
{(R¥-3-{4-{{2-{6-fluoro-1H-Indol 3-yhethyllamino }- 7 - {methoxymethyl }-7,§- dihydro-6H-
pyrimido3,4-bi{ 1. 4]oxazin-2-yhHipyridin-2-of; 3-H7R}F4-12-{1H-indol-3-yljethoxy]-7-
{methoxymethyl}-7 8-dihydro-6H-pyrimido{5 4-bl{ 4loxazin-2-yi}- 1 H-pynidin-2-one;
{R}-3-{4-{2-{1H- indol-3-yllethoxy}-7 - (methoxymethyl}-7, 8- dihydro-6 H-pyrimido|[5, 4-
bH1 4joxazin-2-yvhpyridin-2-ol; {7R}-2-{3,5-difluorophenyl}-N-{2-{1 H-indol-3-yljethyi]-7-
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{met’imwmethvi'}m? B-dihydro-6H-pyrimidoi’,4-bi{ L.4joxazin-4-amine; 2-{3-fluore
phenyl}-N-{Z2-{1H-indol-3-vhethyl]-7 8-dilwdro-6H-pyrimida]5,4-bl{ 1,4 joxazin-4-amineg;
2-{2- methﬂt}'mmi i-N-[{3R}-2,.3,4.9-tetrahydro-1H-carbazol-3-vi]- 7 8-dihydro-6H-
pyrimidofs,4-bi{14loxazin-4-amine; Z-{Z4-dimethylthiazol-5-y1}-N-{2-{ 1 H-indol-3-
Nethyl]-7, 8-dihydro-6H-pyrimido[5,.4-bi 1, 4loxezin-4-aroine; {7R}-7-{methoxymethyi}-2
2-methylthiazel-5-yD-N-[{3R}-2,3,4,. 8- tetrahydro-1H-carbazol-3-yi}-7,8-dihydro-6H-
pyrimido{5.4-b}{1 4ioxazin-4-aming; [{7TR}-2-{2-methyithiazol-5-y1}-4-[[{3R}-2.3,4.5-
tetrahydro-1H-carbazaol-3-yijamine}-7,8-dihydro-6H-pyrimide|5,4-hi{ 1. 4joxazin-7-
yiimethanol;, N-[2-{1H-indol-3-yhethyl-2-{1-methylitriazel-4-yD-7.8-dihydro-6H-
pyrimido|5,4-b]{ 1 4loxazin-4-amine; {7TR}-2-{4-Huorophenyl}- N-[2-{1H-indol-3-vllethyl]-
7-{methoxymathyl}-7 8-dihvdro-6H-pyrimide{5.4-bi{1 4 joxazin-4-aming; {7R}2-{3-

v
o
s )
L

fluorophenyl FN-[2-{1H-indol-3-vliethyl}-7-{methoxymethyl -7.8-dihydro-6H-pyrimido
{5,4-bi i 4joxazin-4-amine; 5-[4-[2-{1H-indol-3-yljethviaminoe]-7 8-dibydro-6H-
pyrimide]{5.4-bi[1,4ioxazin-2-yvi}-1-mathyi-pyridin-Z2-one; {7VR}-N-{Z2-{1H-indol-3-
yhiethyl}-7-{methaxymethyl - 2-{2-methylthiazol-5-91)-7 B-dilwdro-6H-pyrimidoe]5,4-
bill 4ioxazin-4-amine; {7R}-4-[2-{1H-indol-3-yhethvlamine]-2-{Z-methylthiazoh-5-y1}-
7.8-dihydro-6H-pyrimida{5,4-bl{1 4joxazin-7-ylimethanoh 2Z-{Z-methylthiazol-5-v1}-N-
{{4R3-1,3,4,5-tetrahivdrobenza{cdjindol-4-vi}- 7, 8-dihydro-6H-pyrimida{5,4-bli1 4 joxazin-
4-amine; 2-{Z-methylthiazol-5-911-N-1{453-1,3,4, 5-tetvabvdrobenzofcdindob-4-91]-7 8-
dihydro-6H-pyrimidoi’,4-blil 4loxazin-4-amine; 3-{4-[[{3R}-2,3.4,9 tetrahydro-1H
carbazol-3-yliamine|-7.8-di Wfiro-fJH-pymmdﬂER 4-bii 1. 4loxazin-2-vi i-lH-pyudln~2-0ne,
{RI-3-{4-{{2,3 4 5-tetrabydro-1H-carbazob-3-yvDamino 1-7.8-dihydre-6H-pyrimidoe {54
b 4loxazin-2-yhpyridin-Z-ol;  N-[2-{1+H-indol-3-yi }(—:i})},1}w,w(_/_lmethoxy»;z»pﬂjdﬁ_y?’,&
dihydro-6H-pyrimide5,.4-b}{1,4|oxazin- 4-aming; Z2-{5-fhuoro-2-methoxy-3-pyridyi}-N-
{3RY-2.3,4.9-tetrahydro-1H-carbazol-3-v11-7,8-dibydro-6H-pyrimido[5,4-bl{ 1, 4oxazin-4-
amine;  3-{4-{{2-{1H-indob-3-vliethyvDamine-7,8-dihydro-6H-pyrimido[5 4-bl{ 1, 4loxazin-
2-yh-S-fluorepyridin-Z{1H}-one; F-{4-{{2-{1H-indo}l-3-yhethyljamino}-7,8-dihydro- 6H-
pyrimido{5.4-bH1,4foxazin-Z-yi}-5-fluoropyridin-2-ol;  2-{5-fluoro-2-methoxy-3-pyridyl}-
N-{2-{ 1H-indol-3-yhethyl]-7 csldihwjiwéf-ﬂpyt;rmdo[.} 4-bil1,4loxazin-4-amine; 3-{4-{{2-
{1H-indol-3-yijethyllamime -7, 8-dihydro-6H-pyrimido]5,4- B 1,4]oxazin- 2 -yi}-5-
methylpyridin-Z{1H}-one; 3-{4-{{2-{1H-indol-3-vliethyllamino}-7.8-dihyidro-0H-pyrimido
15,4-bi1 dloxazin-2-vi-S-methylpyridin-Z-o,  3-{4-{{Z2-{1 H-indol-3-yethyllaming}-7.8-
dihvdro-6H-pyrimido{5, 4-bi{1 4joxazin- 2-vh-5-{trifluoromethyijpyridin- 2{ 1 H}-one;
3-{A-{(Z-{1H-indol-3-yijethyllamino -7, 8-dihydro-6H-pyrimido[5,4-1]{ 1, 4joxazin- 2-y1}-5-
(rifhuoromethylipyridin-Z-ol; S-fhuoro-3-(4-{{Z-{6-Huora-1H-indol-3-yijethyhiaminoe -7, 8-
dihydro-6H-pyrivmido{5.4-b}{1 4loxazin-2-ylipyridin-2{1H}-one; S-fluore-3-{4-{{2-{6-
fluore-1H-indol-3-yllethyllamino}- 7 8-dihydro-6H-pyrimida{5,4-b}{ 1.4 Joxazin-2-
yhpyridin-Z-ol; {R3}-5-fluore-3-{4-{{2,3, 4.9 -tetrahydro-1 H-carbazol-3-yllamine - 7. 8-
dibydro-6H-pyrimido5,4-bi{ 1 4loxazin-2-ylipyridin-2{1H}-one; {R}-5-fluoro-3-{4-
{{2,3,49-tetrahydro-1H-carbazol-3-vHamme- 7, 8-dihydro-6H-pyrimido|5, 4-bi § 4] oxazin-
2-yhpyridin-Z-of; 3-{4-{{2-{1H-indol-3-vi }ethy jaming}-7,8-dihydro-6H-pyrimidnis, 4-
b L 4loxazin-2-vI-5-chloropyridin-2{1H}one;  3-{4-{{Z-{1 H-indol-3-yliethyllaminn}-7.8-
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dilydro-6H-pyrimido{5,4-bl{L4loxazin-Z-vi}-5-chloropyridin-2-0l;,  3-{4-[Z-{1H-indol-3-
yhiethylamine}-7,8-dibydro-6H-pyrimido{5,4-bi 1 4joxazin-2-vi]-6-methy- LH-pyridin-2-
one;  3-{4-{{2-{1H-indol-3-yliethyljamino}-7 . B-dihydro-6H-pyrimide|5,4-bl{ 1 4]oxazin- 2-
yvi-6-methyipyridin-2-ol,  and  2-{2-amino-3-pyridyi}-N-{2-{1H-indol-3-yi}ethyli-7,8-di
bydro-6H-pyrimido{5,4-b}1 4joxazin-4-amine, or a pharmaceutically acceptable salt
thereof.

A compound according to any one of claims 1 to 29, wherein the compound s 3-{4-{2-(1H-
indol-3-yhethoxy}-7,8-dthydro-aH-pyrimide[5,4-bi{ 1, 4joxazin-2-yijpvridin-Z{1H}-one ar a
pharmaceutically acceptable salt thereofl

A pharmaceutical composition comprising a compound according to any one of claims 1 to
30, and a pharmaceutically acceptable excipient, diluent or carrier.

Acompound according to any one of clairas 1 to 30 ov s composition according 1o claim 315,
for use v treatment, in particular the treatment of cancer.

tise of a compound accarding to any one of olaims 1 to 30 or a composition according to
claim 31, in the manufacture of a medicament for the treatment of cancer,

A method of treatment comprising administering a thevapeutically effective amountofa
compound according to any one of claims 1 to 30 or a composition according to claim 31 to
a patient in need thereof, for example for the treatment of cancer.

A method of preparing a compound aceording o any one of claims 1 fo 30, as disclosed
herein.
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