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wAns AV

I or f

R4X Y. R4y R4 N\ NH2 R4 N\ NH2
1T 9 N
Rag™ “N7 Ry, 7

MO or

X and Y are independently selected from the group consisting of O and NRy;

Rax Ray, Rz, Rap are independently selected from the group consisting of hydrogen and
C1-Cqz alkyl; and R, is independently selected from the group consisting of hydrogen, D,
F, Cl, Br, I, C4-C4; alkyl, C,-Cg alkenyl, C,-Cg alkynyl, -(C4-C+, alkylene)-

(C4-Cyz carbocyclyl), -(C4-Cy; alkylene)-(heterocyclyl having 3-20 ring atoms), -(C4-C12
alkylene)-C(=0)-(heterocyclyl having 3-20 ring atoms), -(C+-C1, alkylene)-(C¢-Co aryl)
and —(C4-Cy; alkylene)-(heteroaryl having 5-20 ring atoms), -C(C+-Cs alkyl),NRsRs,
-(CRsRg)iINRsRg, <(CRgRg)\NR7C(=2Z)Rs, (CRsRg)\NR7S(0O)2Rs, -CH(OR5)Rs,
-(CRsRg)nORs, -(CRgRg)nS(0)2Rs, {(CRgRe)nS(0)NRsRs, ~-C(=Z)Rs, -C(=Z)ORs,
C(=Z)NRsRg, -C(=Z)NR;ORs, -C(=0)NR7S(0O),:Rs, -C(=O)NR#/(CRsRg)nNRsRg, -NO,
-NHR7, -NR;C(=Z)Rs, -NR;C(=Z)ORs, -NR;C(=Z)NRsR¢, -NR;S(0),Rs, ~-NR;SO.NR5Rg,
-8(0)2Rs, -S(0);NRsRs, -SC(=Z)Rs, -SC(=Z)ORs, C3-C4, carbocyclyl, Co-Cyg heterocyclyl,
Cs-Cyp aryl, and C4-C=NR;, ORs, -OC(=Z)Rs, -OC(=2)ORs;, -OC(=Z)NRsRg, and
-0S(0)2(ORs);

Raux Ray, R4z, and Ryp are independently selected from the group consisting of hydrogen,
D, F, Cl, Br, I, C4-Cy; alkyl, C2-Csg alkenyl, C,-Cg alkynyl, or one or two of Ry, Ray, R4z,
and Ry, are two geminal substituents methyl and the other ones are hydrogen, or Ry
and Ryy, or Ry, and Ry, form together an annullated five- or six-membered carbocyclyl,
heterocyclyl, aryl or heteroaryl ring, or R4 and Ry, form together bridging ethylene or
methylene, Ry, and Ry, form together bridging ethylene or methylene, or Ry, and Ry,
form together bridging ethylene or methylens;

wherein said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl are
optionally substituted with one or more groups independently selected from F, Cl, Br, |,
CN, CF3;, NO,, oxo, -C(=Z)Rs, -C(=Z2)ORs, ~-C(=Z)NRsRs, -(CRgRg):NRsRs,
-(CRgRg)nC(=Z)NRsRs, (CRsRg)nC(=Z)ORs, -(CRsRg)sNR7SO,Rs5, -(CRsRg),ORs,
-(CRgRg)nRs, (CRsR)nSO2Rs, -NRsRs, -NR;C(=Z)Rs, -NR;C(=Z)ORs, -NR;C(=Z)NRsRs,
-NR7SO:Rs,), -OP(OR5)(ORs), SRs, -S(O)Rs, -S(0)2Rs. -S(0)2NRsRs, -S(O)(ORs),



10

15

20

25

30

4b

-8(0),(0OR5), -SC(=Z)Rs, -SC(=Z)OR;5, ~-SC(=Z)NRsRs, C1-Cy, alkyl, C,-Cg alkenyl, C,-
Cs alkynyl, C3-C4; carbocyclyl, C,-Cy heterocyclyl, Cs-Cog aryl, and C4-Cyy heteroaryl;

Rs, Re and Ry are independently selected from H, D, C4-C;, alkyl, Co-Cs alkenyl, C3-Cq
alkynyl, C5-C4, carbocyclyl, C,-Cyy heterocyclyl, Ce-Cyg aryl, and C4-Cy heteroaryl, or R
and R together with the nitrogen to which they are attached form a C3-Cy4 heterocyclic
ring optionally containing one or more additional ring atoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more groups
independently selected from oxo, CF;, F, Cl, Br, 1, C,-Cy; alkyl, C,-Cg alkenyl, C,-Cq
alkynyl, C5-C4, carbocyclyl, C,-Cyy heterocyclyl, Cg-Cyg aryl and C4-Cop heteroaryl;

Rg and Ry are independently selected from H, D, C4-C,4; alkyl, and -(CH,)y-aryl, or Rg and
Rg together with the atoms to which they are attached form a saturated or partially

unsaturated C;-C4, carbocyclic ring;

mis0,1,2,3,4,5o0r6;
nis1, 2, 3, 4, 5,or6;
tis2, 3,4,50r6; and

R, is independently selected from the groups consisting of a monocyclic or bicyclic aryl
or heteroaryl with 1-6 heteroatoms selected from O, N, S, with 1-4 substituents selected
from C4-C, alkyl, D, F, Cl, Br, |, -OR;, -COOH, COOR3, -CONRsRg, -SO,NRsRs, CN, CF3,
CHF;, CFH,, OCF;, OCORs, NR;CORs5, NR;SO2Rs, NRsRs, SO2Rs, SOR5, and SRs.

in another aspect, there is provided a pharmaceutical composition comprising a

compound of the present invention and a pharmaceutically acceptable carrier.

The disclosure further relates to the use of these compounds as kinase inhibitors and
kinase diagnostic probes, in particular as phosphoinositide 3-kinase (PI3K) and

mammalian target of rapamycin (mTOR) inhibitor compounds with anti-cancer activity.

The compounds of the invention are potentially useful in the treatment of diseases,

conditions and/or disorders modulated by PI3K and mTOR kinases. The compounds
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Claims

1. Compounds of formula (1) and (11),

Rap N
Rap N Rax B )N\
R = —
3X | i X NTONTR,
X NTONT R, >/<R
R3y 3z
R3y R3Z

) (n
and stereocisomers, geometric isomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof, wherein

R1 is

Rax~ Y~ Ray R4 N _NH; R4~ Ny NH
e $ Y
R4p N R4z N
i or

or |

X and Y are independently selected from the group consisting of O and NRy;

Rax Rsy, Rsz, Rsp are independently selected from the group consisting of hydrogen and
C41-C12 alkyl; and Ry is independently selected from the group consisting of hydrogen, D,
F, Cl, Br, I, C4-Cq; alkyl, C,-Cgq alkenyl, C,-Cg alkynyl, ~(C4-Cy2 alkylene)-

(C3-C42 carbocyclyl), -(C+-C4, alkylene)-(heterocyclyl having 3-20 ring atoms), -(C4-Cy2
alkylene)-C(=0)-~(heterocyclyl having 3-20 ring atoms), -(C4-C., alkylene)-(Cs-Co aryl)
and —(C4-C1; alkylene)-(heteroaryl having 5-20 ring atoms), -C(C4-Cs alkyl)aNRsRs,
~(CRgRe)NR5Rg, <(CR5Rg)\NR7C(=Z)Rs, (CRgRg)\NR;S(O),Rs, -CH(OR5)Rs,
-(CRsRs)aORs, -(CRsRe)nS(O)2Rs, -(CRsRe)nS(O)NRsRs, -C(=Z)Rs, -C(=Z)ORs,
C(=Z)NR;sRs, -C(=Z)NR;OR3, -C(=0O)NR;S(0O),Rs5, -C(=OINR;(CRsRg)mNRsRs, -NO,,
-NHR7, -NR;C(=2)Rs, -NR;C(=Z)ORs5, -NR;C(=Z)NRsRs, -NR;S(0).Rs, -NR;SO.NRsRs,
-S(0)2Rs, -S(0),NRsRg, -SC(=Z)Rs, -SC(=Z)ORs, C3-C1, carbocyclyl, C,-Cqy heterocyclyl,
Cs-Cy aryl, and C4-C=NR;, ORs, -OC(=Z)R;, ~-OC({=Z)ORs, ~-OC(=Z)NRsRs, and
-OS(0)x(ORs);
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Rax, Ray, Rez, @nd Ryp are independently selected from the group consisting of hydrogen,
D, F, CI, Br, I, C4-C4, alkyl, C,-Cg alkenyl, C,-Cg alkynyl, or one or two of Ry, Ray, R4z,
and Ry, are two geminal substituents methyl and the other ones are hydrogen, or Ry
and Ryy, or Rs; and Ry, form together an annullated five- or six-membered carbocyclyl,
heterocyclyl, aryl or heteroaryl ring, or R4 and Ry, form together bridging ethylene or
methylene, Ry, and Ry, form together bridging ethylene or methylene, or R4y and Ry,

form together bridging ethylene or methylene;

wherein said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl are
optionally substituted with one or more groups independently selected from F, Cl, Br, |,
CN, CF3, NO,, oxo, -C(=2)Rs, -C(=Z)ORs, -C(FZ)NR:sRg, (CRgRg):NRsRg,
-(CRgRg)C(=Z)NR5Rg, ~(CRgRy).C(=Z)ORs, (CRgRg):NR;SO,Rs, ~(CRgRg)ZORs,
~(CRgRy)nRs, (CRsRg)SO,Rs, -NRsRg, -NR;C(=2)Rs, -NR;C(=Z)ORs5, -NR;C(=Z)NRsR,,
-NR780:Rs,), -OP(ORs)(ORg), SRs, -S(O)Rs, -S(O)2Rs. -S(0)NR:Re, -S(O)}(ORs),
-S(0),(ORs), -SC(=Z)Rs, -SC(=2)ORs, ~-SC(=Z)NRsR;s, C4~Cqz alkyl, C,-Cgq alkenyl, Co-
Cs alkynyl, C3-C4; carbocyclyl, C,-Cy heterocyclyl, Cg-Cy aryl, and C,-Cyo heteroaryl;

Rs, Rg and R; are independently selected from H, D, C4-Cs5 alkyl, C;-Cs alkenyl, C3-Cs
alkynyl, C5-C4, carbocyclyl, Co-Coy heterocyclyl, Cs-Cy aryl, and C4-Cy heteroaryl, or Rs
and R together with the nitrogen to which they are attached form a C3-C,y heterocyclic
ring optionally containing one or more additional ring atoms selected from N, O or S,
wherein said heterocyclic ring is optionally substituted with one or more groups
independently selected from oxo, CF3, F, Cl, Br, I, C4-Cy; alkyl, C»-Csg alkenyl, C2-Cg
alkynyl, C;3-C+, carbocyclyl, C,-Cyq heterocyclyl, C4-Cyp aryl and C4-Cy heteroaryl;

Rs and Rg are independently selected from H, D, C4-Cy; alkyl, and -(CH,),-aryl, or Rg and
Ry together with the atoms to which they are attached form a saturated or partially

unsaturated C3-C4, carbocyclic ring;

mis0,1,2,3,4,50r6;
nis1, 2, 3,4, 5,0r6;
tis 2, 3,4, 50r6; and

R; Is independently selected from the groups consisting of a monocyclic or bicyclic aryl

or heteroaryl with 1-6 heteroatoms selected from O, N, S, with 1-4 substituents selected



10

61

from C4-C4 alkyl, D, F, CI, Br, I, -ORs, -COOH, COOR;, -CONR;sRg, -SO2:NRsRs, CN, CF3,
CHFZ, CFHQ, OCF3, OCOR5, NR7COR5, NR7SOQR5, NR5R6, SOQR5, SOR5, and SR5

2. The compound of claim 1 wherein R, is

al CN A F CFy ™~
L “@ ‘ot cT R sV eoNR Aot
NH, NHy NHp 7 NH, & NH, NH, NH, 7 NH,
OH OH OH ©\OH OH ©\OH OH OH
N H
)OO OV, ;
NHz HO HO NH, H
N N i i i !
~ X AN
O T Ao <10 D <10 {0
F N N N N NN

H
HN) == =N HN-N
N Xy Ny - NH . NH p
Sy S N :
N~ N"~F
FoF
o CN CFs
X A R RN R TR RS RS
P 1!\/5\ L L. ] A “\/j\ I //}\ } //5\
N"ONH, N7 ONHy  NTONH, N NH, N” NH, N7 NH, NHy,  N° “NHp
ci CN FYF CFs
sIRcTR IR eI e TR TR TR o,
i
N” “NH, PN, N ONH, kN/*NH2 SNTNH,  ONT NH, NTONH, N7 NH,
al N A F CFs
ooy oty oy T ot oty ot
=
NH, Z > NH, Z > NH, & NH, Z“NH, 7 NH, & NH, Z > NH,

Cl CN F CF3

| |
NNk, N\/\NHz N\/\NHz N\%NHZ N\/\NHz N\/\NHQ N\)\NHz N\/\NHz

wherein the dotted line indicates the point of attachment of R,, the amino function may
be further substituted with C4-Cg-acyl, oxycarbonyl or aminocarbonyl, and the other

substituents have the meaning indicated in claim 1.

3. The compound of claim 1 wherein Ry is
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al CN CFs
A A RS S X T AN AN
N” NH, N” NH, N” NH, N” NH, N” NH, N” NH, N” NH, N” NH,
Ci CN A~ F CF3 V ™
Ny SN SN *j/gN SN SN RN SN
1 | M\/L [ 1 a 1 1
N/)\NHQ N/)\NHQ N/)\NHQ \N/)\NHZ N/)\NHZ LN/ NHa \N//kNHz N//kNHz

wherein the dotted line indicates the point of attachment of R,, the amino function may
be further substituted with C4-Cs-acyl, oxycarbonyl or aminocarbonyl, and the other

substituents have the meaning indicated in claim 1.
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4. The compound of any of claims 1 to 3 wherein R, is

@’Qj;??wqfﬁo\@”ﬁf
L G QUL 0 0. GO
(O Q0 (8, I (AR, (O
G Qi 7 G YT
sWeadesalios aliva

Ao, O T D0 ©

2N O OO Q)
E.g @ N N N™ "Ph
v o A N o

optionally further substituted with one or more groups independently selected from D, F,
Cl, Br, 1, -CHjs, -CH,CHa, -CH,CH,CHa;, -CH(CHjs), -C(CHj3)3, ~-CH,OCHs, -CHF,, -CN,
-CF3,-CH,0OH, -CH,OCHa, -CH,CH,0OH, -CH,C(CHj3),0H, ~-CH(CH3)OH, -CH(CH,CH3)OH
~CH,CH(OH)CH3, -C(CH3).0H, -C(CH3),OCH,, -CH(CH3)F, -C(CH3)F,, ~CH(CH.CHa3)F,
-C(CH,CH3).F, -CO,H, -CONH;, -CON(CH,CHa),, -COCHj3, -CON(CHs),, -NO;, -NHo,
-NHCH3, -N(CHjs),, -NHCH,CH3, -NHCH(CH3),, -NHCH,CH,OH, ~NHCH,CH,OCH3,
-NHCOCH;, -NHCOCH,CH3, -NHCOCH,0H, -NHS(0),CHj;, -N(CH3)S(0),CH3;, =0, -OH,
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-OCHs, -OCH,CHj, -OCH(CHj3),, -SH, -NHC(=O)NHCHj3, -NHC(=0)NHCH,CHj,,
~-S(0)CHj3,-S{O)CH,CH3, -S(0),CHg, -S(0):NH;, -S(O),NHCH3, -S(O);N(CHs),, and
-CH2S(0),CHs;

wherein the dotted line indicates the point of attachment of R4, and the other substituents

have the meanings indicated in claims 1, 2 or 3.

5. The compound of any of claims 1 to 3 wherein R, is
OO O O O O oy

N N N N N7 N N

e o o s o e e
L0 8 a0 9

N N N N N

NS ro L L L L AL

wherein the dotted line indicates the point of attachment of R, and the other substituents

have the meanings indicated in claims 1, 2 or 3.

6. The compound of any of claims 1 to 3 wherein R, is morpholino; and the other

substituents have the meanings indicated in claims 1, 2 or 3.
7. The compound of any of claims 1 to 6 wherein X is O.

8. The compound of any of claims 1 to 7 wherein Ry, Ray, Rs,, and Rs, are H.

- 9. The compound of any of claims 1 to 7 wherein R, is

I or |

10. The compound of any of claims 1 to 9 having formula (la}) or (Ib)
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R4X:EYI Ray Ry IYI Ray
R, Rss™ N7 R
R3p 4z

p N R
R3p 4z
Neag el
— “ —
X NONTUR, X NTONTTR,
RSy R3Z R3y RSZ

(la) (Ib)

and stereoisomers, geometric isomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof, wherein the substituents are as defined as in claims 1 to 9.

11. The compound of any of claims 1 to 9 having formula (lla) or (iib)

Rep 12
Nf g RS D
/k )\(R4x X ,'N N//LN)\(RA'X
Y
RSy R3z R4z R3y Rsz Reg
R4y R4y

(ia) (Ib)

and stereoisomers, geometric isomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof, wherein the substituents are as defined as in claims 1 to 9.

12. The compound of claim 1 selected from the group consisting of

- (R)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-yl)pyridin-2-amine

- (R)-4-methyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yl)pyridin-2-amine

- (R)-4-chloro-5-(4-morpholinc-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolof2,1-c]
[1,4]oxazin-2-yhpyridin-2-amine

- (R)-2-amino-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yhisonicotinonitrile

- (R)-4-(difluoromethyl)-5-(4-morpholino-5a,8,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-yl)pyridin-2-amine
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- (R)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢][1,4]oxazin-
2-yh)-4~(trifluoromethyl)pyridin-2-amine

- {R)-4-cyclopropyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-yl)pyridin-2-amine

- (R)-4-ethyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolof2,1-¢]
[1,4]oxazin-2-yl)pyridin-2-amine

- (R)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-y)pyrimidin-2-amine

- (R)-4-methyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-C]
[1,4]loxazin-2-yl)pyrimidin-2-amine

- (R)-4-chloro-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yl)pyrimidin-2-amine

- (R)-2-amino-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢]
[1,4]loxazin-2-yl)pyrimidine-4-carbonitrile

- (R)—4-(diﬂuoromethyl)—5-(4—morpho|ino-5a,6,8,9—tetrahydro—5H-pyrimido[5',4':4,5]pyrroio
[2,1-c][1,4]oxazin-2-yl)pyrimidin-2-amine

- (R)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-yl}-4-(triflucromethyl)pyrimidin-2-amine

- (R)-4-cyclopropyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-y)pyrimidin-2-amine

- (R)-4-ethyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4".4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yDpyrimidin-2-amine

- (S)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":.4,5]pyrrolof2,1-c][1,4]oxazin-
2-yl)pyridin-2-amine

- (S)-4-methyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-y)pyridin-2-amine

- (8)-4-chloro-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yl)pyridin-2-amine

- {8)-2-amino-5-(4-morpholino-5a,8,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢]
[1,4Joxazin-2-yhisonicotinonitrile

- (S)-4-(difluoromethyl)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-yDpyridin-2-amine

- (8)-5-(4-morpholino-5a,8,8,9-tetrahydro-5H-pyrimido{5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-yh)-4~(trifluoromethyl)pyridin-2-amine
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- (8)-4-cyclopropyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-yD)pyridin-2-amine

- {8)-4-ethyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yhpyridin-2-amine

- {8)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-yhpyrimidin-2-amine

- (8)-4-methyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-C]
[1,4Joxazin-2-yl)pyrimidin-2-amine

- (8)-4-chloro-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-~pyrimido[5',4":4,5]pyrrolof[2,1-c]
[1,4loxazin-2-yl)pyrimidin-2-amine

- (8)-2-amino-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yl)pyrimidine-4-carbonitrile

- (S)-4-(difluoromethyl)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-yl)pyrimidin-2-amine

- {8)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-yl)-4-(trifluoromethy!)pyrimidin-2-amine

- (8)-4-cyclopropyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-2-y[)pyrimidin-2-amine

- (8)-4-ethyl-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]loxazin-2-yl)pyrimidin-2-amine

- (R)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][ 1,4]oxazin-
4-yhpyridin-2-amine

- (R)-4-methyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4Joxazin-4-yl)pyridin-2-amine

- {R)-4-chloro-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yl)pyridin-2-amine

- (R)-2-amino-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yl)isonicotinonitrile

- (R)-4-(difluoromethyl)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yl)pyridin-2-amine

- (R)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4".4,5]pyrrolo[2,1-c}[1,4]Joxazin-
4-yl}-4~(trifluoromethylpyridin-2-amine

- (R)-4-cyclopropyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yhpyridin-2-amine
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- (R)-4-ethyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-C]
[1,4]oxazin-4-yl)pyridin-2-amine

- {R)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
4-yhpyrimidin-2-amine

- (R)-4-methyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]Joxazin-4-yl)pyrimidin-2-amine

- (R)-4-chloro-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido{5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yhpyrimidin-2-amine

- (R)-2-amino-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yl)isonicotinonitrile

- (R)-4~(difluoromethyl)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4".4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yl)pyrimidin-2-amine

- (R)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
4-yh-4~(trifluoromethyl)pyrimidin-2-amine

- (R)-4-~cyclopropyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrroio
[2,1-c][1,4]oxazin-4-yl)pyrimidin-2-amine

- (R)-4-ethyl-5-(2-morpholino-5a,8,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yl)pyrimidin-2-amine

- (8)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":.4,5]pyrrolo[2, 1-c][1,4]oxazin~
4-yl)pyridin-2-amine

- {S)-4-methyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yhpyridin-2-amine

- (S)-4-chloro-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yhpyridin-2-amine

- (8)-2-amino-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido(5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-4-yl)isonicotinonitrile

- (8)-4-(difluoromethyl}-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yDpyridin-2-amine

- (8)-5-(2-morpholino-5a,8,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
4-yl)-4-(trifluoromethyl)pyridin-2-amine

- (8)-4-cyclopropyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":.4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yhpyridin-2-amine

- {S)-4-ethyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4Joxazin-4-yl)pyridin-2-amine
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- (8)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimidof5',4":4,5]pyrrolo[2, 1-c][1,4]oxazin-
4-yhpyrimidin-2-amine

- (8)-4-methyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":.4,5] pyrrolo[2,1-c]
[1,4]Joxazin-4-yl)pyrimidin-2-amine

- {S)-4-chioro-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢]
[1,4]oxazin-4-yl)pyrimidin-2-amine

- (8)-2-amino-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-C]
[1,4]oxazin-4-yhisonicotinonitrile

- {8)-4-(difluoromethyl)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yl)pyrimidin-2-amine

- {8)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido{5',4":4,5]pyrrolo[2,1-c]{1,4]oxazin-
4-yl)-4-(trifluoromethyl)pyrimidin-2-amine

- (8)-4-cyclopropyl-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo
[2,1-c][1,4]oxazin-4-yl)pyrimidin-2-amine, - (§)-4-ethyl-5-(2-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c] [1,4]oxazin-4-yD)pyrimidin-2-amine

- (R)-1-methyl-3-(4-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1.4]oxazin-2-yhphenyljurea

- (R)-1-methyl-3-(5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yhpyridin-2-yhurea

- {(R)-1-methyl-3-(5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4 ,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yD)pyrimidin-2-yl)urea

- methyl (R)-(4-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4Joxazin-2-yhphenyljcarbamate

- methyl (R)-(5-(4-morpholinc-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yhpyridin-2-yl)carbamate

- methyl (R)-(5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolof2,1-c]
[1,4]Joxazin-2-yl)pyrimidin-2-yl)carbamate

- (R)-1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-3-(4-(4-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]Joxazin-2-yl)phenyl)urea

- {R)-1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2, 1-¢][1,4]oxazin-2-yl)pyridin-2-yljurea

- {R)-1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl}-3-(5-(4-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2, 1-c][1,4]oxazin-2-yDpyrimidin-2-yl)urea

- {R)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]thiazin-
2-yh-4-(trifluoromethyl)pyridin-2-amine
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- (5aR)-2-(6~-amino-4-(trifluoromethyl)pyridin-3-yl)-4-morpholino-5a,6,8,9-tetrahydro-5H-
pyrimido[5',4".4,5]pyrrolo[2,1-c][1,4]thiazine 7-oxide

- {R)-2-(6-amino-4-(trifluoromethyl)pyridin-3-yl}-4-morpholino-53,6,8,9-tetrahydro-5H-
pyrimido[5',4".4,5]pyrrolo[2,1-c][1,4]thiazine 7,7-dioxide

- 5-((5aR)-4~(8-oxa-3-azabicyclo[3.2.1]Joctan-3-yl)-5a,6,8,9-tetrahydro-5H-
pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-2-yl)-4-(trifluoromethyl)pyridin-2-amine

- {8)-1-methyl-3-(4-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yl)phenyl)urea

- (8)-1-methyl-3-(5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]Joxazin-2-yhpyridin-2-yl)urea

- {8)-1-methyl-3~(5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolc[2,1-c]
[1,4]oxazin-2-yl)pyrimidin-2-yl)urea

- methyl (S)-(4-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yhphenyl)carbamate

- methyl (S)}-(5~(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido{5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yh)pyridin-2-yl)carbamate

- methyl (S)-(5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c]
[1,4]oxazin-2-yhpyrimidin-2-yl)carbamate

- (8)-1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-3-(4-(4-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-2-yl)phenyl)urea

- (8)-1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo{2,1-c][1,4}oxazin-2-yl)pyridin-2-yljurea

- (8)-1-(4-(4-(dimethylamino)piperidine-~1-carbonyl)phenyl)-3-(5-(4-morpholino-5a,6,8,9-
tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-2-yl}pyrimidin-2-yl)urea

- (8)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]thiazin-
2-yh-4-(trifluoromethyl)pyridin-2-amine

- (6aS)-2-(6-amino-4-(trifluoromethyl)pyridin-3-yl)-4-morphoiino-5a,6,8,9-tetrahydro-5H-
pyrimido[5',4"4,5]pyrrolo[2,1-c][1,4]thiazine 7-oxide

- (8)-2-(6-amino-4-(trifluoromethy!)pyridin-3-yl)-4-morpholino-5a,6,8,9-tetrahydro-5H-
pyrimido[5',4":.4,5]pyrrolo[2,1-c][1,4]thiazine 7,7-dioxide

- 5-((5a8)-4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-5a,6,8,9-tetrahydro-5H-
pyrimido[5',4":.4,5]pyrrolo[2,1-¢][1,4]oxazin-2-yl}-4-(trifluoromethyl)pyridin-2-amine

13. The compound of claim 1 selected from the group consisting of
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- (R)-5-(4-morphalino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢c][1,4]oxazin-
2-yl)-4-(trifluoromethyl)pyridin-2-amine,

- {8)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢c][1,4]oxazin-
2-yl)-4-(trifluoromethyl)pyridin-2-amine,

- {R)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢c][1,4]oxazin-
4-yh)-4-(trifluoromethyl)pyridin-2-amine, and

- {8)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":.4,5]pyrrolo[2,1-c][1,4]oxazin-
4-yN)-4-(trifluoromethyl)pyridin-2-amine.

14. The compound of claim 1 selected from the group consisting of

- {R)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
4-yhpyrimidin-2-amine

- {8)-5-(2-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-¢][1,4]oxazin-
4-yhpyrimidin-2-amine

~ (R)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-ypyrimidin-2-amine

- (8)-5-(4-morpholino-5a,6,8,9-tetrahydro-5H-pyrimido[5',4":4,5]pyrrolo[2,1-c][1,4]oxazin-
2-yhpyrimidin-2-amine

15. A pharmaceutical composition comprising a compound of any of claims 1 to 14 and

a pharmaceutically acceptable carrier.

16. A compound of any one of claims 1 to 14 for use in the treatment of cancer.



