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Linh vire ky thuat dwoc dé cap
Sang ché dé cap dén mot s loai chat e ché tyrozin kinaza Bruton (Btk), va cac

phuong phap bao ché va sit dung cac chét nay.

Tinh trang k§ thudt ciia sang ché

Céc protein kinaza 12 mot ho da gen 16n gdm hon 500 protein déng vai trd quan
trong trong viéc phat trién va diéu tri mot sé bénh ung thu, than kinh va mién dich hoc &
ngudi. Cac Tec kinaza déu 13 cac tyrozin kinaza khong thu thé trong dé bao gdm nim
thanh vién (Tec (tyrozin kinaza biéu hién trong ung thu biéu mé té bao gan), Btk (tyrozin
kinaza Bruton), Itk (kinaza cua té bao T c6 thé cam ung véi interleukin-2 (IL-2); con
duoc goi la Emt hodc Tsk), Rlk (kinaza lympho bao nghi; con dugc goi 1a Txk) va Bmx
(gen tyrozin kinaza tiy xuong trén nhiém sic thé X; con dugc goi 1a Etk)) va duogc biéu
hién chu yéu trong cac té bao tao mau, mic du su biéu hién ctia Bmx va Tec da duoc phat
hién trong céc t& bao ndi md va gan. Cac Tec kinaza (Itk, Rlk va Tec) duoc biéu hién
trong céac té bao T va tht ca déu duoc hoat hoa tin hidu xudi dong cua céc thy thé té bao T
(TCR). Btk 14 cht trung gian xudi dong ctia qué trinh truyén tin hiéu cua thu thé t& bao B
(BCR) tham gia vao viéc diéu hoa qua trinh hoat hoa, ting sinh, va biét hoa té bao B. Cu
thé hon, Btk chita ving chic ning PH lién két voi phosphatidylinositol (3.4,5) -
trisphosphat (PIP3). Lién két PIP3 hoat hoa Btk thanh phosphorylat phospholipaza C
(PLCy), ma sau d6 thuy phan PIP2 @ tao ra hai chit van chuyén thong tin thar cép,
inositol triphosphat (IP3) va diaxylglyxerol (DAG), hai chit nay hoat héa protein kinaza
PKC, ma sau dé dan dén qué trinh truyén tin hiéu cua té bao B. Cac dot bién 1am méat
hoat tinh enzyme Btk dan dén hoi chimg XLA (agammaglobulinemia lién két X), chimg
suy giam mién dich thé nguyén phat. Vi vai trd quan trong ciia Tec kinaza trong ca hai
qué trinh truyén tin hiéu cia té bao B va té bao T, cac Tec kinaza 1a muc tiéu quan tam dé
diéu tri cac rdi loan tu mién.

Do d6, ¢6 nhu ciu rat 16n trong linh vuc k§ thuat nay vé cac chat e ché Btk hiéu

qua.
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Ban chit k§ thuit ciia sang ché

Phuong an tht nhit cia sang ché dé xudt hop chat c6 cong thire (I):
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Cong thue (I)
hoac mubi duge dung, trong do:
Vong A 1 heteroaryl don vong ¢6 5 canh gdm c¢6 3 nguyén tir khic loai ddc 1ap dugc

chon tir N, O va S, trong d6 heteroaryl don vong ¢6 5 canh nay tiy ¥ dugc thé béi mot
hodc nhiéu nhém RY;

Q!, Q2%, va Q® mdi nhom doc 1ap duoc chon tir O, N(R?), va CH-R3, trong d6 it nhit
hai trong s6 cac nhom Q?, Q?, va Q* 1a C-R3;

W duoc chon tir CH va N;

Y duogc chon tir CH va N;

R! trong timg truong hop doc 14p duoc chon tir Cr.salkyl va carboxyclyl ¢6 tir 3 dén 5
canh, trong d6 Ci.salkyl niy va carboxyclyl c6 tir 3 dén 5 canh tily ¥ dugc thé boi mot
hogc nhiéu nhém R'°;

R trong ting truong hop doc 14p duoc chon tir halo, -CN, Cialkyl, va carboxyclyl
co tir 3 dén 5 canh;

R? dugc chon tir H, Cisalkyl, Ca¢alkenyl, Ca¢alkynyl, carboxyclyl don vong ¢6 tir 4
dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6 canh, -CN, -C(O)R?, -C(O),R%, -
C(O)N(R??),, -S(0)2R?2, va -S(0)2N(R??),, trong d6 Ci-salkyl, Casalkenyl, Ca-salkynyl,
carboxyclyl don vong c6 tir 4 d&n 6 canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh

nay ty y duoc thé bdi mot hoic nhidu nhom R2;

2
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R?* trong timg trudng hop doc 14p duogc chon tir H, Ci.salkyl, Casalkenyl, Casalkynyl,
carboxyclyl don vong c6 tir 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh,
trong d6 Crsalkyl, Casalkenyl, Ca6alkynyl, carboxyclyl don vong co tur 4 dén 6 canh, va
heteroxyclyl don vong c6 tir 4 d&én 6 canh nay trong timg trudng hop doc 1ap va tuy y

duge thé bang mét hodc nhidu nhém R2;

R trong ting truong hgp doc 14p duge chon tir Cisalkyl, Casalkenyl, Ca.salkynyl,
carboxyclyl don vong c6 tir 4 dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6 canh, halo,
-CN, -C(O)R?™  _C(O)R? -C(ON(R?N),, -N(R?), -NR¥)C(O)R>",
N(R2%)C(0),R?®, -N(R?**)C(O)N(R?%),, -N(R?9)S(0)R?%, -OR*"™, -OC(O)R**%,
OC(O)N(R*2),, -SR?%2 _S(O)R?%, -S(0),R?%, -S(O)N(R?%),, va -S(O)2N(R?%)y;

R*2 trong tung trudng hop doc 14p dugc chon tr H, Ciealkyl, Ca.salkenyl, Co.
salkynyl, carboxyclyl don vong co tir 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén

6 canh;

R? duoc chon tir H, Cialkyl, Ca.galkenyl, Ca.salkynyl, carboxyclyl don vong c6 tir 4
dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6 canh, halo, -CN, -C(O)R?®, -C(O),R*®, -
C(ON(R?*¥),, -N(R*),, -NR3**C(O)R*, -N(R¥?)C(0)R*, -NR*H)C(ON(R*?),, -
N(R3*)S(0)R%, -OR*® -OC(O)R*®, -OC(O)N(R3),, -SR%, -S(O)R*, -S(O)R%, -
S(O)N(R3),, va -S(0)N(R?*?),, trong d6 Ci-ealkyl, Casalkenyl, Ca.salkynyl, carboxyclyl
don vong c6 tir 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh nay tiry y duoc
thé bdi méot hodc nhiéu nhém R3;

R3 trong tirng trudng hop doc 1ap duogc chon tir H, Cr.salkyl, Ca.salkenyl, Ca.salkynyl,
carboxyclyl don vong c6 tir 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh,
trong d6 Ci.salkyl nay, Ca.salkenyl, Ca.salkynyl, carboxyclyl don vong co6 tu 4 dén 6 canh,
va heteroxyclyl don vong c6 tir 4 dén 6 canh trong tirng trudng hop doc 1ap va tuy y duge
thé bang mot hodc nhiéu nhom R3;

R trong ting trudng hop ddc 1ap duogc chon tr Crsalkyl, Ca.salkenyl, Ca.salkynyl,
carboxyclyl don vong c6 tir 4 dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6 canh, halo,
-CN, -C(O)R*™  .C(O)R*  -C(ONR3}),, -N(R3), -NR)C(O)R?,
NR¥C(O)R, -N(R¥)C(OINR™),, -N(R)S(O)R, -OR  -OC(O)R®,
OC(O)N(R3%2),, -SR3%, _S(0)R3%, -S(0),R3%, -S(O)N(R3),, va -S(0):N(R3),;
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R3% trong ting truong hgp doc 1ap duoc chon tir H, Cisalkyl, Casalkenyl, C,-
salkynyl, carboxyclyl don vong co tu 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén
6 canh;

R* duoc chon tir H va Ciealkyl, trong d6 Cr.salkyl nay tuy y duge thé boi mot hodc
nhiéu halo;

R? duoc chon tir H va Cigalkyl trong do Cisalkyl nay tuy y dugc thé boi mot hodc
nhiéu halo;

R® duoc chon tir H va Ci.salkyl, trong do Ciealkyl nay tuy y dugc thé boi mot hodc
nhiéu halo;

hoic R’ va R®, cung véi cdc nguyén tir ma ching gin vao, tao thanh vong gdm c6
mot hodc hai nguyén tir khac loai duge chon tir O, N, va S, trong d6 vong nay tuy y dugc

thé bdi mot hoic nhiéu nhém R; va

R 1a C.ealkyl.
Sang ché cling dé xuét ché phém duoc chira it nhat mot hop chit dugc mo ta &

day, hodc mudi dugce dung ciia no, va it nhat mot ta dugc duoc dung.

Theo mdt phwong 4n, sang ché dé xuit phuong phap didu tri rdi loan déap tng d6i
v6i su rc ché Btk & dbi twong bao gdm budce cho dbi twong nay sir dung lugng hitu hiéu
cla it nhat mot hop chit dugc mo ta & day, hoac mudi duge dung cua no.

Sang ché ciing bao gdm ca viéc sir dung it nhét mot hop chit dugc mod ta & day,
hoic mudi duge dung cia nd, dé san xuit duoc phim didu tri rdi loan dap vng ddi véi su
trc ché Btk. Sang ché ciing dé xuét hop chét dugc mb ta & ddy, hodc mubi dugc dung cia
n6 dé st dung trong viéc diéu tri rdi loan dap tmg d6i v6i su e ché Btk.

Céc dic diém va loi ich khéc cta sang ché s& tré nén rd rang thong qua phéin mo ta
chi tiét mot s6 phuong an dudi ddy, va qua phan yéu cau bao ho kém theo.

M35 ta vén tit cic hinh vé

FIG. 1 md ta gian dd nhidu xa bot tia X (PXRD) ciia dang tinh thé A cia (R)-1-
(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2.3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit.
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FIG. 2 mé ta cac profin do nhiét lwgng quét vi sai (DSC) va phén tich nhiét trong
truong (TGA) cua dang tinh thé A cua (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-

1H-1,2,3-triazol-4-carboxamit.

FIG. 3A thé hién phd 3C NMR ¢ trang thai phan tan ctia dang tinh thé A cua (R)-
1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit. FIG. 3B thé
hién phé '3NMR & trang thai ran ctia dang tinh thé A.

FIG. 4 md ta gian dd nhifu xa bot tia X (PXRD) cta dang tinh thé G cta (R)-1-
(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit.

FIG. 5 mod ta profin do nhiét lwgng quét vi sai (DSC) va phan tich nhiét trong
truong (TGA) cua dang tinh thé G cta (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-

1H-1,2,3-triazol-4-carboxamit.

FIG. 6A thé hién phd 3C NMR ¢ trang thdi phan tan ciia dang tinh thé G cua (R)-
1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit. FIG. 6B thé
hién phd ’NMR ¢ trang thai ran ciia dang tinh thé G.

M0 ta chi tiét sang ché
Céc hop chét hodc cac mubi duge dung ctia ching nhu duge mo ta & day, co thé

6 hoat tinh nhu cac chét diéu bién Btk. Cu thé, cac hop chét hoic cac mubi duoc dung

ctia chung nhu duoc mé ta & day, c6 thé 1a cac chit trc ché Btk.

Theo phuong 4n thi hai clia sang ché, hop chét duoc biéu dién béi cong thire (),
hodc mudi duoc dung cia no, trong d6 Q!, Q? va Q* mdi nhém ddc 14p 1a CH-R3 va céc
dinh nghia vé cac nhém bién khac duge xac dinh nhu trong phuong 4n thi nhat.

Theo phuong an thr ba cta sang ché, hop chét dugc biéu dién boi cong thire (I),
hogc mubi duge dung cta no, trong d6 Q? 1a N(R?), Q' va Q* mdi nhém doc lap 1a CH-
R3, va cac dinh nghia vé cac nhém bién khac dugce xac dinh nhu trong phuong 4n thir

nhét.
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Theo phuong 4n thw tu cta sang ché, hop chéit duge biéu dién béi cong thire (1),
hodc mudi duge dung ctia né, trong d6 Q3 1a N(R?), Q! va Q* mbi nhém doc 1ap 1a CH-
R3, va cac dinh nghia vé cac nhom bién khac dwoc xdc dinh nhu trong phuong an thu
nhit.

Theo phuong 4n thir nim cua sang ché, hop chét duoc biéu dién bsi cong thuc (1),
hodc mudi duge dung ciia né, trong d6 Q' 14 O, Q* va Q* mbi nhom doc 14p 1a CH-R3; va
cac dinh nghia vé cac nhom bién khac dugc xac dinh nhu trong phwong an thir nhét.

Theo phuong an thir sau ciia sang ché, hop chit duge biéu dién béi cong thuc (1),
hoac mubi duge dung cua nd, W l1a CH; va céc dinh nghia vé cac nhom bién khac duoc
xac dinh nhu trong phuong an thir nhét, thr hai, thi ba, tht tu hodc thtr nam.

Theo phuong an thir bay cia sang ché, hop chét duoc biéu dién boi cong thuc (1),
hodc mubi duoc dung cua no, trong d6 Y 1a N; va cac dinh nghia vé cac nhém bién khac
dugc x4c dinh nhu trong phuong an thir nhét, thit hai, thtr ba, thit tu, thit ndm hodc tha
sau.

Theo phuong an thir tdm cua sang ché, hop chit theo sang ché duoc biéu dién boi

mot cong thirc bt ky trong sb cac cong thire sau:

O e C

R* R*
/ N /N / N /N\
/”\ — J\ —
AN N ™ ~
N H N M
R (ID; R (1D
N s
R3
(o] e} (e}
R* R*
=4 N /N\ / N /N\
’ N—RS /‘L N—R®
\N . \N N ~
H
R (IV); R (V)
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VCR W C
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hodc mudi duoc dung ctia né; va dinh nghia vé cac nhém bién dugc xac dinh nhu trong

phuong an thu nhét.

Theo phuong an thr chin cua sang ché, hop chit dugc biéu dién boi cong thire (1),
(1), (IID), (IV), (V), (I1*), (1II*), (IV”*) hodc (V’), hoac mubi dugc dung ciia né, trong d6
vong A duogc chon tir 1,2,3-oxadiazol, 1,3,4-oxadiazol, 1,2,4-oxadizol, 1,2,3-thiadiazol,
1,3,4-thiadiazol, 1,2,4-thiadiazol, 1,2,3-triazol, va 1,2,4-triazol, mdi nhém trong sb cac
nhom nay tuy y duoc thé bi mot hodc hai nhém R!; va cac dinh nghia vé cac nhom bién
khac duoc xac dinh nhu trong phuong an thr nhét, thr hai, thr ba, thtr tu, tht nim, thir

sau, thir bay, hoac thur tam.

Theo phuong an thtr muoi cua sang ché, cac hop chat dugc biéu dién bsi cong
thire (1), (ID), (IID), (IV), (V), (IT*), (III"), (IV’) hodc (V’), hodc mudi duoc dung cia nd,

trong d6 vong A dugc biéu dién boi mot cong thirc trong so cac cong thirc sau:

N~ 1 N/N\ 1 =N 1 o/N\ 1 N/N\ 1 N|/N\>—R1
B )R DR P LS >R B \
LS S TN LT hoget

va cac dinh nghia vé cdc nhom bién khac dugc xac dinh nhu trong phuong an tht nhét,
tht hai, tht ba, thir tu, thir ndm, th{r sau, thr bay, hodc thir tam.

7
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Theo phuong 4n thir mudi mot cia sang ché, hop chit duoc biéu dién bsi cong
thace (1), (ID), (IID), (IV), (V), AI*), (IIT*), (IV’) hoac (V’), hoac mudi duogc dung cua no,

trong do:

R! trong ting trudng hop doc 1ap 1a Cisalkyl hodc Cssxycloalkyl; trong d6 Ci-
salkyl va Cs-sxycloalkyl nay tity ¥ duoc thé béi mot dén ba nhom R1O;

R trong timg trudng hop ddc 1ap duge chon tir halo, -CN va Ci.ealkyl;

va céc dinh nghia vé cac nhém bién khac duoc xac dinh nhu trong phuong 4n thir nhit,

thir hai, th(r ba, thir tu, tht nam, th{r sau, thir bay, thtr tdm, thir chin hodc thir muoi.

Theo phuong 4n thtr mudi hai cia sang ché, hop chat dugc biéu dién bsi cong
thue (1), (IT), (ITD), (IV), (V), (AI*), (IIT*), (IV’) hodc (V’), hodc mudi duogc dung cda no,

trong do:

R! trong timg trudng hop doc 1ap 1a Ci.salkyl, xyclopropyl, hodc xyclobutyl; trong
d6 Craalkyl, xyclopropyl va xyclobutyl tiy y duoc thé boi mot dén ba nhom R;

R trong tirng truong hop doc 1ap duoc chon tir halo, -CN va Cizalkyl;

va céc dinh nghia vé cdc nhom bién khac dugc xac dinh nhu trong phuong 4n thtr nhat,

thir hai, th(r ba, thr tu, thir nam, th sau, th bay, thir tdm, thir chin hodc thir muoi.

Theo phuong 4n tht mudi ba cia sang ché, hop chit duoc biéu dién béi cong thirc
(D), (1), (I1I), (IV), (V), ("), (IIT"), (IV’) hoac (V’), hodc mudi duge dung cta no, trong
do: ’

R' trong tung trudong hop doc 14p dugc chon tr -C(CH3)s;, -
CH(CHs3)2, -C(CH3)2CHF2,  -C(CH3)CFs, -C(CHs)CHoF, -C(CHs3).CN, 1-
metylxyclopropyl, xyclobutyl, va 3,3-difloxyclobutyl; va cac dinh nghia vé cac nhom
bién khac dugc xac dinh nhu trong phuong 4n thtr nhét, thit hai, thit ba, tht tu, tha nam,

thir séu, thtr bay, thir tm, thit chin hodc thtr muoi.

Theo phwong 4an thr mudi bdn cia sang ché, hop chat duge biéu dién boi cong
thie (1), (ID), (IID), (IV), (V), (IT*), (III*), (IV*) hodc (V’), hodc mudi duge dung cia no,
trong d6 R! 1a -C(CH3)3; va cac dinh nghia vé cac nhom bién khac dwoc xac dinh nhu
trong phuong an tht nhét, tht hai, tht ba, th tu, th nam, thit sau, tha bay, thit tam, thi

chin hodc thir muoi.
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Theo phuong an thr muoi lam cua sang ché, hop chat dugc biéu dién béi cong
thire (I), (I1), (IIT), (IV), (V), (IT*), (IIT*), (IV’) hodc (V’), hodc mudi dugc dung cia no,

trong do:

R? duoc chon tir H, Ci.salkyl, Cs-sxycloalkyl, heteroxyclyl don vong c6 tir 4 dén 6
canh bdo hoa, -C(O)R?, -C(O):R%, va -S(0)2R*, trong d6 Cisalkyl, Csexycloalkyl, va
heteroxyclyl don vong cé tur 4 dén 6 canh bdo hoa nay tuy y duge thé boi mot dén ba

nhém R?%;

R? trong tung truong hop doc 1dp dugc chon tir H, Cisalkyl, Cssalkyl, va
heteroxyclyl don vong c¢o tu 4 dén 6 canh bdo hoa, trong d6 Ci.alkyl, carboxyclyl don
vong ¢6 tir 4 dén 6 canh, va heteroxyclyl don vong co tir 4 dén 6 canh bio hoa nay trong

ting truong hop doc lap va tuy y duoc thé bang mot hodc nhiéu nhém R?;

R2 trong timg truong hop doc 1ap dugc chon tir Ciealkyl, Caexycloalkyl,
heteroxyclyl don vong c6 tir 4 dén 6 canh bio hoa, halo, -CN, -N(R**),, va -OR**;

R2%2 trong timg trudng hop doc 14p 1a H hodc Crealkyl;

va cac dinh nghia vé cac nhom bién khac dugce xac dinh nhu trong phuong an tha nhét,
thir hai, thir ba, tht tu, thir ndm, thir sau, thir bay, thir tdm, thir chin, thir muoi, mudoi mot,
mudi hai, mudi ba hodc mudi bon.

Theo phuong an thr muoi sau, hop chéit duge biéu dién béi cong thie (1), (ID),

(IID), (AV), (V), AI*), (dII*), IV’) hodc (V’), hodc mubi duoc dung cuia né, trong do:

R? duoc chon tir H, Ci-salkyl, Cs-sxycloalkyl dugc chon tir xyclobutyl, xyclopentyl
va xyclohexyl, heteroxyclyl don vong co tu 4 dén 6 canh bdo hoa dugc chon tir
azetidinyl, oxetanyl, pyrolidinyl, tetrahydrofuranyl, thiolanyl, imidazolidinyl,
pyrazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl, dioxolanyl,
dithiolanyl, oxathiolanyl, piperidinyl, tetrahydropyranyl, thianyl, piperazinyl,
morpholinyl, thiomorpholinyl, va dioxanyl, -C(O)R?, -C(O):R*, va -S(O):R*, trong d6
Ci-salkyl, Cs.6xycloalkyl va heteroxyclyl don vong c6 tir 4 dén 6 canh bdo hoa nay tly y

duge thé bi mot dén ba nhom R,
R 13 Cealkyl tiy y duoc thé va doc 1ap boi mot dén ba nhém R?;

R? trong tung truong hop doc 14p duwoc chon tir Cisalkyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, halo, -N(R?%),, va -OR**;
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R2%2 trong tirng truong hop doc 14p 1a H hodc Crsalkyl; va
cac dinh nghia vé cic nhom bién khéc duoc xéac dinh nhu trong phuong an tht nhat, thir
hai, tht ba, tht tu, thtr ndm, thi sdu, thir bay, thit tdm, thtr chin, thr muo1, muoi mot,
mudi hai, muoi ba, muodi bdn hodc mudi lam.

Theo phuong an thr muoi bay cua sang ché, hop chit duoc biéu dién béi cong
thire (I), (I0), (IID), (IV), (V), (IT*), (IIT*), (IV’) hoac (V’), hoac mubi dugc dung cua né,
trong do:

R2 duoc chon tir H, Crsalkyl, xyclobutyl, xyclopentyl va xyclohexyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, -C(O)R?, -C(O),R*, va -S(O):R*, trong d6 Ci-
salkyl, xyclobutyl, xyclopentyl va xyclohexyl, oxetanyl, tetrahydrofuranyl, va
tetrahydropyranyl nay tiy ¥ duoc thé béi mot dén ba nhém R?;

R22 1a Cygalkyl tuy ¥ duge thé bsi mot nhém R,

R trong timg truong hop doc 1ap duge chon tr Cisalkyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, halo, -N(R*%?),, va -OR**;

R2%2 trong tirng truong hop doc 1ap 12 H hodc metyl;
cac dinh nghia vé cdc nhém bién khac duge xac dinh nhu trong phuong 4n thtr nhét, th
hai, tht ba, tht tu, tht ndm, thr sdu, the bay, thir tdm, thtr chin, thr muoi, mudi mot,
muoi hai, muoi ba, muoi bdn hodc muoi lam.

Theo phuong an thr muoi tdm cia sang ché, hop chét dugc biéu dién béi cong
thire (I), (ID), (IIT), (IV), (V), (IT*), (II"), IV’) hodc (V’), hoac mudi duge dung cia no,
trong d6 R? dugc chon tir -H, -SO2CH3s, -C(=0)OC(CH3)3, -C(=0)CH2N(CH3)2, -CHs, -
CH,CH;, -CH,CH,OH, -CH,CH,OCH3, -CH>CH,OCH>CHs, -CH,CH(CHs3)OH, -

O
CH,C(CH3)20H, -CH>CH,CH,OH, -CH>CHF,, -CH2CFs, o | Oyé, &5,

OQE, va "o <\/ é; va cac dinh nghia vé cac nhom bién khac duge xac dinh nhu trong
phuong én thu nhét, tha hai, thit ba, thit tw, tht ndm, thir sau, thir bay, thir tdm, thir chin,
thtr mudi, mudi mot, muoi hai, muoi ba, mudi b6n hodc mudi lam.

Theo phuong an thit muodi chin cia sang ché, hop chit dugc biéu dién béi cong

thite (I, (I1), (IID), (IV), (V), (I'), (II"), (IV*) hodc (V*), hogc mudi duge dung cta no,
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trong do R? duoc chon tir -CHoCHF», -CH,CF3, -CH.CH2OH, -CH,CH(CH3)OH, -

CH,CH,OCH:, %%, va L.

Theo phuong an thir hai muoi cua sang ché, hop chét dugc biéu dién béi cong
thire (I), (ID), (IID), (IV), (V), AI’), (II*), (IV*) hodc (V’), hoac mudi dugc dung ctia no,

trong do:

R3 duoc chon tir H, Ci-salkyl, Cssxycloalkyl, heteroxyclyl don vong c6 tur 4 dén 6
canh bdo hoa, halo, -OR®, -OC(0)R?, -OC(O)N(R*?),, va -SR**, trong d6 Cisalkyl, Ca.
exycloalkyl, va heteroxyclyl don vong co tir 4 dén 6 canh bio hoa nay tiy y duge thé boi

mot dén ba nhom R3;

R trong timg truong hop doc 14p 1a H hodc Ciealkyl, trong d6 Ciealkyl nay

trong timg truong hop tity ¥ duoc thé va doc 1ap boi mot nhom R
R trong ting truong hop doc 1ap duge chon tir Crealkyl;

va céc dinh nghia vé cac nhém bién khac duoc xac dinh nhu trong phwong 4n thir nhat,
thir hai, tht ba, thtr tu, thit nim, thir sdu, th bay, thi tdm, thir chin, thir muoi, mudi mot,
muoi hai, muoi ba, mudi bdn, mudi 1im, mudi bay, muoi tam hodc mudi chin.

Theo phuong an thir hai muoi mdt cua sang ché, hop chat dugc biéu dién béi cong
thire (I), (I1), (IIT), (IV), (V), D), (II"), (IV’) hodc (V’), hodc mudi duoc dung cia né,
trong d6 R* dugc chon tir H, halo, va -OR*; R** doc 1ap 1a H hoac Cialkyl; va cac dinh
nghia vé cdc nhom bién khac duoc x4c dinh nhu trong phuong an tht nhét, thir hai, thtr
ba, tht tu, thtr ndm, thit sau, thir bay, tht tdm, thi chin, thtr muoi, muoi mt, muoi hai,
muoi ba, muoi bdn, mudi 1am, mudi bay, mudi tdm hodc muoi chin.

Theo phuong 4n thr hai muoi hai cua sang ché, hop chit duoc biéu dién béi cong
thie (D), (I1), (IID), (IV), (V), (IT*), (1I*), (IV’) hodc (V’), hodc mudi duge dung cia no,
trong d6 R* dugc chon tir H, -F va —OH; va cdc dinh nghia vé cac nhom bién khac duoc
xac dinh nhu trong phuong an thu nhét, thir hai, tht ba, thir tu, thr nam, thir sau, thir bay,
thr tam, tha chin, tht mudi, muoi mot, mudi hai, muoi ba, muoi bén, mudi 1am, mudi
bay, muoi tdm hodc muoi chin.

Theo phuong an thtr hai muoi ba cta sang ché, hop chét dugc biéu dién boi cong
thire (1), (ID), (IID), (IV), (V), (I"), (IIT*), (IV’) hodc (V’), hoac mudi duoc dung cia né,
trong d6 R* 1a H hodc Cisalkyl tiry ¥ dugc thé boi mot dén ba nhom flo; va cac dinh
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nghia vé c4c nhom bien khac duge xac dinh nhu trong phuong an tha nhat, thir hai, thir
ba, thi tu, thit ndm, thr su, tht bay, thtr tdm, thr chin, thir muoi, mudi mot, mudi hai,
mudi ba, mudi bon, mudi 1im, muoi bay, mudi tdm, muoi chin, hai muoi, hai muoi mot

hodc hai muoi hai.

Theo phuong &n thtr hai muoi bbn cua sang ché, hop chit dugc biéu dién béi cong
thae (1), (1), (IID), (IV), (V), AT*), (II"), (IV’) hodc (V’), hodc mudi duge dung cia no,
trong d6 R* 12 H hodc metyl; va cac dinh nghia vé cac nhém bién khac dugc xac dinh nhu
trong phuong an thu nhét, thir hai, tha ba, thit tu, thit ndm, thi sdu, thir bay, thtr tam, thu
chin, tht mudi, mudi mot, muoi hai, muoi ba, muodi bén, mudi 1am, muoi bay, mudi tam,
muoi chin, hai muoi, hai muoi mbt hodc hai muoi hai.

Theo phuong 4n thit hai muoi lam cta sang ché, hop chét duge biéu dién béi cong
thire (1), (II), (II1), (IV), (V), (AT), (II*), (IV*) hodc (V’), hoac mudi duoc dung cia né,
trong d6 RS 1a H hodc Cialkyl thy y dugc thé béi mot dén ba nhom flo; va cac dinh
nghia vé cc nhém bién khac duoc x4c dinh nhu trong phuong an thi nhét, thir hai, thir
ba, tht tu, thit nim, thit sau, thir bay, tha tam, thir chin, thtr muoi, mudi mot, muoi hai,
muoi ba, mudi bdn, mudi lam, mudi bay, mudi tdm, mudi chin, hai muoi, hai muoi mbt,

hai mwoi hai, hai muoi ba hodc hai muoi bon.

Theo phuong an thir hai muoi sau cua sang ché, hop chit dugc biéu dién boi cong
thue (1), (ID), (IID), (IV), (V), (IT*), (II"), (IV’) hodc (V’), hodc mubi duge dung cia no,
trong d6 R 1a H, metyl, etyl hodc isopropyl; va cac dinh nghia vé cac nhom bién khac
dugc x4c dinh nhu trong phuong an thu nhét, thr hai, thr ba, thir tu, th ndm, th sau,
thir bay, thir tdm, thir chin, thr mudi, muoi mot, muodi hai, muoi ba, mudi bon, mudi 1am,
muoi bay, muodi tam, muoi chin, hai muoi, hai muoi mdt, hai muoi hai, hai muoi ba hoic

hai muoi bon.

Theo phuong an thtr hai muoi by cia sang ché, hop chét dugc biéu dién boi cong
thire (1), (1), (1ID), (IV), (V), (IT*), (IIT*), (IV’) hodc (V’), hodc mubi dugc dung cia no,
trong d6 R® 1a H hodc Cisalkyl tuy y duoc thé bdi mot dén ba nhom flo; va cac dinh
nghia vé cac nhém bién khac duogc x4c dinh nhu trong phuong an thir nhét, thir hai, thir
ba, tht tu, th nim, thir sdu, tht by, thit tdm, thir chin, tho muoi, mudi mot, muoi hai,
muoi ba, mudi bdn, muoi 1dm, mudi bay, mudi tim, mudi chin, hai muoi, hai muoi mbt,

hai muoi hai, hai muoi ba, hai muoi bon, hai muoi 1am hodc hai muoi sau.
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Theo phuong an thir hai muoi tdm cua sang ché, hop chit dugc biéu dién bdi cong
thae (1), (I1), (II0), (AV), (V), AI"), (III"), (IV*) hodc (V’), hodc mubi duoc dung cia né,
trong d6 RS 12 H, metyl hogc triflometyl; va cac dinh nghia vé c4c nhom bién khac duge
x4c dinh nhu trong phuong an thir nhét, tht hai, thir ba, thit tu, thir nim, thir sau, tha bay,
thir tam, tht chin, tht mudi, mudi mot, muoi hai, muoi ba, mudi bdn, mudi 1dm, mudi
bay, muoi tAm, muoi chin, hai muoi, hai muoi mdt, hai muoi hai, hai muoi ba, hai muoi

bon, hai muoi lam hodc hai muo1 sau.

Theo phuong an thir hai muoi chin cua sang ché, hop chét duoc biéu dién bai
cong thuc (1), (I1), (IID), AV), (V), (I"), (II"), IV*) hodc (V’), hoac mudi dugc dung cia
né, trong d6 RS va R® ciing vai cac nguyén tr ma ching gin vao, tao thanh di vong bio
hoa ¢6 tir 5 dén 6 canh gém c6 mot hodc hai nguyén tir khac loai dugc chon tir O, N, va
S, trong d6 vong nay tiy ¥ dugc thé boi mot nhém R, RY Ja Cisalkyl; va cac dinh
nghia vé cdc nhém bién khac duoc x4c dinh nhu trong phuong an tht nhét, tht hai, thu
ba, tht tu, th@t nim, thir sau, thir bay, tha tdm, thir chin, thtr muoi, mudi mot, muoi hai,
muoi ba, muoi bdn, mudi lam, mudi bay, mudi tdm, mudi chin, hai muoi, hai muoi mébt,
hai muoi hai, hai muoi ba, hodc hai muoi bén. Theo mot phuong an cu thé hon, di vong

bdo hoa co tir 5 dén 6 canh 1a pyrolindin, piperazin hoac N-metylpiperazin.

Theo phuong an thir ba muoi cua sang ché, hop chit nay dugc biéu dién boi céc

cong thirc sau:

ZT
ZT

R2—N

13



47898

H
K‘I N
\((@ RZ—N
o} o ©
= N /N\ 7 N /N\
| N—RS® ‘ N—RS®
AN AN A /k A

(VA); NN (IIA);

N N
R3
0

/ N /N\ / N /N\
J\ L/ " | /i/ "
Ny P N, X
H (IVA”); hodc H (VA”);
hoac mudi dugc dung cua nd, trong do:

vong A duoc bicu dién boi mot cong thire trong s6 cac cong thirc sau:

R! 1a Cy.alkyl;

14/232

R? 14 Cisalkyl, oxetanyl, tetrahydrofuranyl, hodc tetrahydropyranyl, trong d6 Ci.

salkyl nay ty ¥ dwoc thé boi mot dén ba nhom R,
R2 d6i v6i ting truong hop doc 14p 1a halo hogc —OR?%,
R?%2 H hoic Ci-salkyl;
R31aH; va

R31a H hodc Ci-3alkyl.

Theo phuong 4n thit ba muoi mét cua sang ché, hop chét duoc biéu dién boi cong

thie (IIA), (IVA), (VA), (ITA”), (IVA”), hodc (VA’), hodc mudi duge dung cua né, trong

d6 R! 1a tert-butyl; va cac dinh nghia vé& cac nhom bién khac dugc xac dinh nhu trong

phuong an thir ba muoi.
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Theo phuong an thtr ba muoi hai cua sang ché, hop chit duoc biéu dién béi cong

. , O
thire (IIA) hodc (IIA”), hoic mudi duge dung cta no, trong do R? 1a O&E, &5) -
CH,CHF», -CH,CF3, -CH,CH,OH, -CH,CH>OCH3, hodc -CH2C(CH3)OH; va cac dinh
nghia vé cac nhom bién khac dugc xac dinh nhu trong phuong 4n thir ba muoi hoac ba
muoi mbt.

Theo phuong an thir ba muoi ba cua sang ché, hop chat dugc biéu dién béi cong
thirc (IVA) dén (IVA”), hodac mubi duoc dung cia no, trong d6 R3 1a H; va cac dinh nghia
vé cac nhom bién khac duge xac dinh nhu trong phuong an thtr ba muoi hodc ba muoi
mét.

Theo phuong én thit ba muoi tr ciia sang ché, hop chét dugc biéu dién béi cong
thire (ITA), (IVA), (VA), (IIA’), (IVA’), hodc (VA’), hodc mubi dugc dung ctia no, trong
do R 1a metyl hodc isopropyl; va cac dinh nghia vé cac nhom bién khac duge xac dinh
nhu trong phuong an thtr ba muoi, ba muoi mbt, ba muoi hai hodc ba muoi ba.

Theo phuong an tht ba muoi lam cia sang ché, hop chit theo sang ché dugc chon
tur:

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3.,4,5-
tetrahydro-1H-benzo[d]azepin-1-yl)-1,2,4-oxadiazol-3-carboxamit,

(S)-5-(tert-butyl)-N-(7-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.3.,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,2,4-oxadiazol-3 -carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3.4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3 -carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
y1)-2,3,4,5-tetrahydro- 1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,
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5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,2,4-0xadiazol-3-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit, 5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
ylamino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c|azepin-5-yl)-1,2,4-0xadiazol-3-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-
3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yI)-1 ,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,
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(S)-5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ cazepin-5-y1)-1,2,4-0xadiazol-

3-carboxamit,
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-
3-carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydro-2H-pyran-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-
3-carboxamit,
5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,
(R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2-hydroxyetyl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,2,4-0oxadiazol-3-
carboxamit,
5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
((R)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro- 1 H-benzo[ cJazepin-5-y1)-1,2,4-oxadiazol-
3-carboxamit,
5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
((S)-tetrahydrofuran-3-yl)-2.3,4,5-tetrahydro-1H-benzo[ c|azepin-5-yl)-1,2,4-oxadiazol-3-

carboxamit,
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5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-
3-carboxamit,
5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-yl1)-1,2,4-oxadiazol-3-
carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1 ,2,4-oxadiazol-3-carboxamit
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2,2, 2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit, 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydro-2H-pyran-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-
2-carboxamit,
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-
2-carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-y1)-1,3,4-oxadiazol-
2-carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3.4,5-tetrahydro- 1 H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,
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5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit

(R)-5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit

(R)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c|azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo| cazepin-5-yl)-1,3,4-0xadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit

(R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1.3 ,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit

(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,
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(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5 -yl)-1,3,4-oxadiazol-2-
carboxamit

5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1.3 ,4-oxadiazol-
2-carboxamit,

5-(tert-butyl)-N-((R)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c|azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((S)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
((R)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c|azepin-5-y1)-1,3 ,4-oxadiazol-
2-carboxamit,

5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1.3.4-oxadiazol-2-

carboxamit,
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5-(tert-butyl)-N-((R)-2-((S)-2-hydroxypropyD)-8-(2-((1-metyl- 1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo|[c] azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl- 1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit

5-(tert-butyl)-N-((S)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl- 1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-1,3.4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((S)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl- 1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5 -yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3 ,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl- 1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3 ,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((S)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl- 1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5 -y1)-1,3,4-oxadiazol-2-
carboxamit

5-(tert-butyl)-N-((S)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl- 1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-etyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-
3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3 -carboxamit,
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(R)-1-(tert-butyl)-N-(8-(2-((1-etyl- IH-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2.3 -triazol-4-carboxamit
(S)-1-(tert-butyl)-N-(8-(2-((1-etyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2.3 -triazol-4-carboxamit
1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo|[ c]azepin-5-yl)-1H-1,2,3 -triazol-4-carboxamit,
(R)-1-(tert-butyl)-N-(8-(2-((1-isopropyl- 1 H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2-(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit, (S)-1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,
1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3 -triazol-4-
carboxamit,
1-(tert-butyl)-N-((5R)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,
1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-
4-carboxamit,
1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1,2,3 -triazol-
4-carboxamit,
1-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
((S)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-
4-carboxamit,
1-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c|azepin-5-yl)-1H-1,2,3-triazol-

4-carboxamit,

22



47898 23/232

1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

1-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2~(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl1)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-(2-(2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-((R)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-((R)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-((S)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c|azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-((S)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-

carboxamit,
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1-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1.2,3-triazol-4-
carboxamit,

(R)-1-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c|azepin-5-yl)-1H-1.2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

5-(tert-butyl)-N-(2-(2,2-difloetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(2,2-difloetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2,2-difloetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5SH-benzo[ 7]Jannulen-5-yl1)-1,2,4-oxadiazol-3-carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1 ,2.4-oxadiazol-3-carboxamit,

N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-carboxamit

(R)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-
5H-benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-carboxamit,
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(S)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-
5H-benzo[ 7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-carboxamit,
5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-y1)-1,2,4-oxadiazol-3-carboxamit,
(R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit,
(S)-5-(tert-butyl)-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit,
5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-y1)-1,3,4-oxadiazol-2-carboxamit,
(R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,3,4-oxadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8.9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,3,4-oxadiazol-2-carboxamit,
3-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-y1)-1,2,4-oxadiazol-5-carboxamit,
(R)-3-(tert-butyl)-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,2,4-oxadiazol-5-carboxamit,
(S)-3-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,2,4-oxadiazol-5-carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydrobenzo[b]oxepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydrobenzo[b]oxepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2.3,4,5-tetrahydrobenzo[bJoxepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3.4,5-

tetrahydrobenzo[b]oxepin-5-yl)-1,2,4-oxadiazol-2-carboxamit,
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(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3.4,5-tetrahydrobenzo[b]oxepin-5-yl)-1,2,4-oxadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3.4,5-tetrahydrobenzo[b]oxepin-5-yl)-1,2,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5SH-xyclohepta[c]pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit,
(R)-5-(tert-butyl)-N-(3-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-y1)-1,3,4-oxadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5SH-xyclohepta[c]pyridin-9-y1)-1,2,4-oxadiazol-3-carboxamit,
(R)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit,
(S)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit,
1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-xyclohepta[c]pyridin-9-y1)-1H-1,2,3-triazol-4-carboxamit,
(R)-1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5SH-xyclohepta[c]pyridin-9-yl)-1H-1,2,3-triazol-4-carboxamit,
(S)-1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5SH-xyclohepta[c]pyridin-9-yl)-1H-1,2,3-triazol-4-carboxamit,
5-(tert-butyl)-N-(3-(2-hydroxyetyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,
(R)-5-(tert-butyl)-N-(3-(2-hydroxyetyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-y])-1,3,4-0xadiazol-2-

carboxamit,
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(S)-5-(tert-butyl)-N-(3-(2-hydroxyetyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yI)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-1-y1)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(metylsulfonyl)-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-y1)-1,3 ,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
((S)-tetrahydrofuran-3-yl)-2,3.4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit

5-(tert-butyl)-N-((R)-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
((R)-tetrahydrofuiran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-
2-carboxamit

5-(tert-butyl)-N-((S)-7-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-y1)-1,3,4-oxadiazol-2-
carboxamit
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5-(tert-butyl)-N-((S)-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-
2-carboxamit
5-(tert-butyl)-N-(3-(2-hydroxy-2-metylpropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,
(R)-5-(tert-butyl)-N-(3-(2-hydroxy-2-metylpropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-y1)-1,3,4-oxadiazol-2-
carboxamit,
(S)-5-(tert-butyl)-N-(3-(2-hydroxy-2-metylpropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,
1-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,
(R)-1-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2.3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3 -triazol-4-carboxamit,
(S)-1-(tert-butyl)-N-(7-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3.4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,
1-(tert-butyl)-N-(3-metyl-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3.4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,
(R)-1-(tert-butyl)-N-(3-metyl-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,
(S)-1-(tert-butyl)-N-(3-metyl-7-(2-((1-metyl- 1 H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,
1-(tert-butyl)-N-(3-(2-hydroxyetyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-y1)-1H-1,2,3-triazol-4-

carboxamit,
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(R)-1-(tert-butyl)-N-(3-(2-hydroxyetyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-1-y1)-1H-1 ,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(3-(2-hydroxyetyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-1-y1)-1H-1,2,3 -triazol-4-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2~(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5 -yl)-1,2,4-oxadiazol-3-
carboxamit  (S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo|c] azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit  5-(tert-butyl)-N-(2-(2-(dimetylamino)axetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3.4,5-tetrahydro- 1H-benzo[c]azepin-5-y1)-1 ,2,4-oxadiazol-3-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-(dimetylamino)axetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1 ,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-(dimetylamino)axetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1 ,2,4-oxadiazol-3-
carboxamit,

N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-5-(1,1,1-triflo-2-metylpropan-2-yl)-1.3,4-
oxadiazol-2-carboxamit,

(R)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-5-(1,1,1-triflo-2-metylpropan-2-yl)-1,3,4-
oxadiazol-2-carboxamit,

(S)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-5-(1,1,1-triflo-2-metylpropan-2-yl)-1,3.4-

oxadiazol-2-carboxamit,
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N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-y1)-5-(1,1,1-triflo-2-metylpropan-2-yl)-1,3,4-oxadiazol-
2-carboxamit,

(R)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-y1)-5-(1,1,1-triflo-2-metylpropan-2-yl)-1,3,4-oxadiazol-
2-carboxamit,

(S)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-5-(1,1,1-triflo-2-metylpropan-2-yl)-1,3,4-oxadiazol-
2-carboxamit,

5-(1,1-diflo-2-metylpropan-2-y1)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit,

(R)-5-(1,1-diflo-2-metylpropan-2-y1)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit,

(S)-5-(1,1-diflo-2-metylpropan-2-y1)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-
1,3,4-oxadiazol-2-carboxamit,

5-(1,1-diflo-2-metylpropan-2-y1)-N-(2-(2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-1,3.4-
oxadiazol-2-carboxamit,

5-(1,1-diflo-2-metylpropan-2-y1)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1.3,4-
oxadiazol-2-carboxamit,

(R)-5-(1,1-diflo-2-metylpropan-2-y1)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-
1,3,4-oxadiazol-2-carboxamit,

(R)-5-(1,1-diflo-2-metylpropan-2-y1)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-

1,3,4-oxadiazol-2-carboxamit,
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(S)-5-(1,1-diflo-2-metylpropan-2-y1)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3.4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit,

(S)-5-(1,1-diflo-2-metylpropan-2-y1)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit,

5-(1-flo-2-metylpropan-2-y1)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]Jazepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit,

(R)-5-(1-flo-2-metylpropan-2-y1)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit

(S)-5-(1-flo-2-metylpropan-2-yl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5 -yl)-
1,3,4-oxadiazol-2-carboxamit,

5-(1-flo-2-metylpropan-2-yl)-N-(2-(2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo| cJazepin-5-yl)-1,3,4-0xadiazol-
2-carboxamit,

5-(1-flo-2-metylpropan-2-yl)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit,

(R)-5-(1-flo-2-metylpropan-2-y1)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit,

(R)-5-(1-flo-2-metylpropan-2-y1)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5 -yl)-1,3.4-
oxadiazol-2-carboxamit,

(S)-5-(1-flo-2-metylpropan-2-y1)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-1,3,4-

oxadiazol-2-carboxamit,
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(S)-5-(1-flo-2-metylpropan-2-y1)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-
oxadiazol-2-carboxamit,

5-xyclobutyl-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-xyclobutyl-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2,3.4,5-tetrahydro- 1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-xyclobutyl-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,

5-(2-xyanopropan-2-yl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(2-xyanopropan-2-yl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(2-xyanopropan-2-yl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-
ylamino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(2-xyanopropan-2-yl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
ylamino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(2-xyanopropan-2-yl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(2-xyanopropan-2-yl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

1-isopropyl-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-
3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,
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(R)-1-isopropyl-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-isopropyl-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3.4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-1H-1,2,3-triazol-4-carboxamit,

1-xyclobutyl-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-xyclobutyl-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-xyclobutyl-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-thiadiazol-2-carboxamit

(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-thiadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-thiadiazol-2-carboxamit,

3-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
ylamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-yl)-1,2,4-oxadiazol-5-
carboxamit,

(R)-3-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-5-
carboxamit,

(S)-3-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3.4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-5-
carboxamit,

1-(tert-butyl)-N—(8-(2-(( 1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2.3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,
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(S)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

1-(tert-butyl)-N-(2-etyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(2-etyl-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[cJazepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(2-etyl-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro- 1H-benzo[clazepin-5-y1)-1H-1,2,3-triazol-4-carboxamit,

1-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

(R)-1-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y])-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-
4-carboxamit, (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydro-2H-pyran-4-yl1)-2,3,4,5-tetrahydro- 1H-benzo[ cazepin-5-y1)-1H-1,2,3-triazol-
4-carboxamit,

1-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-

carboxamit,
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(R)-1-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

1-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-yI)-1H-1,2,3-triazol-4-
carboxamit

(R)-1-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

(R)-1-(tert-butyl)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

5-(tert-butyl)-N-(2-(2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3.4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit

5-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

(R)-5-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo|[ c]azepin-5-yl)-1,2,4-oxadiazol-3-

carboxamit,
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(R)-5-(tert-butyl)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y)-1,2,4-oxadiazol-3-
carboxamit,

5-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c|azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl1)-1,3,4-oxadiazol-
2-carboxamit,

5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl)-2,3.4,5-tetrahydro- 1 H-benzo| cJazepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo|[ c]azepin-5-y1)-1,3,4-oxadiazol-

2-carboxamit,

36



47898 37/232

5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- IH-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-etyl-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(2-etyl-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
yl1)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(2-etyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4- '
y1)-2,3,4,5-tetrahydro-1H-benzo|[c]azepin-5-yI)-1,3 ,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(2-(2-hydroxy-2-metylpropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

axit 5-tert-butyl-1,3,4-oxadiazol-2-carboxylic {(R)-2-(2-hydroxy-2-metyl-propyl)-
8-[2-(1-metyl-1H-pyrazol-4-ylamino)-pyrimidin-4-yl]-2,3,4,5-tetrahydro-1H-2-
benzazepin-5-yl}-amit,

(S)-5-(tert-butyl)-N-(2-(2-hydroxy-2-metylpropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(3-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,
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(R)-5-(tert-butyl)-N-(2-(3-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(3-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit

N-(8-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit,

(R)-N-(8-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit,

(S)-N-(8-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-y1)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-
1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yDamino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yI)-
1,3,4-oxadiazol-2-carboxamit,

(R)-1-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-
1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yDamino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit,

1-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-y1)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit,
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N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo| c]azepin-5-yl)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[ c]azepin-5-y1)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3.4,5-
tetrahydro-1H-benzo| c|azepin-5-yl)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-yl)-2,3.4,5-tetrahy dro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-((R)-
tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((R)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-((S)-
tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((S)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-((R)-
tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yI)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-((S)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-((S)-
tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,
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5-(tert-butyl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.3.4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(2-metyl-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(8-(2-((1,5-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit, (S)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

1-(tert-butyl)-N-(8-(2-((1,5-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1,3-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit, (S)-5-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-yl)-1,2,4-oxadiazol-3-

carboxamit,
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1-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2-(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit, (S)-1-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-

carboxamit,

5-(tert-butyl)-N-(8-(2-((1,3-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(2-
hydroxyetyl)-2,3,4,5-tetrahydro- 1 H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo|[ c]azepin-5-yI)-1,2,4-oxadiazol-3-
carboxamit, (S)-5-(tert-butyl)-N-(8-(2-((1,3-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit,

1-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit,

(R)-1-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

(S)-1-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit,

5-(tert-butyl)-N-(2-(xyclopropylmetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(xyclopropylmetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-yl)-2,3.4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-

carboxamit,
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(S)-5-(tert-butyl)-N-(2-(xyclopropylmetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((1,3-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(2,2, 2-trifloetyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1,3-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1,3-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7]annulen-5-yl1)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-y1)-1,3,4-oxadiazol-2-carboxamit,

N-(2-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-y1)-5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamit,

(R)-N-(2-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl1)-5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamit,

(S)-N-(2-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-5SH-
benzo[7]annulen-5-y1)-5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamit,

5-(tert-butyl)-N-(2-(2-((5-metyl-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-
ylamino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulen-5-yl1)-1,2,4-oxadiazol-

3-carboxamit,
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(R)-5-(tert-butyl)-N-(2-(2-((5-metyl-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-
ylamino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,2,4-oxadiazol-
3-carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-((5-metyl-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-3-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7 ]annulen-5-y1)-1,2,4-oxadiazol-
3-carboxamit,

N-(2-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit,

(R)-N-(2-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit,

(S)-N-(2-(2-((1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5SH-
benzo[7]annulen-5-yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit,

1-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7 ]Jannulen-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5SH-benzo[7]annulen-5-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1H-1,2,3-triazol-4-carboxamit,

5-(tert-butyl)-4-metyl-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5SH-benzo[ 7]annulen-5-y1)-4H-1,2,4-triazol-3-carboxamit,

(R)-5-(tert-butyl)-4-metyl-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-4H-1,2,4-triazol-3-carboxamit,

(S)-5-(tert-butyl)-4-metyl-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-benzo[ 7Jannulen-5-y1)-4H-1,2,4-triazol-3-carboxamit,

2-isopropyl-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-y1)-2H-1,2,3-triazol-4-carboxamit,

(R)-2-isopropyl-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-2H-1,2,3-triazol-4-carboxamit,
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(S)-2-isopropyl-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-2H-1,2,3-triazol-4-carboxamit,
5-(tert-butyl)-N-(8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-((8S)-8-flo-2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-((8R)-8-flo-2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-SH-benzo[ 7 Jannulen-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-((5R,8S)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulen-5-y1)-1,3 ,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-((5S,8R)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-((5R,8R)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-6,7,8,9-tetrahydro-SH-benzo[ 7Jannulen-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-((5S,895)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,
N-(8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-
tetrahydro-5H-benzo[ 7 ]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit,
N-((85)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7 ]annulen-5-yl)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit,
N-((8R)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7 Jannulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit
N-((5R,8S)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5SH-benzo[ 7 Jannulen-5-yl)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-

carboxamit
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N-((5S,8R)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit

N-((58.8S)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7 ]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit

N-((58,8R)-8-flo-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-SH-benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit

N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-carboxamit,

(R)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-
5H-benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-carboxamit,

(S)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-
5H-benzo[7]annulen-5-y1)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4.5-
tetrahydro-1H-benzo[c]azepin-5-yl1)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3,4,5-tetrahydro-1H-benzo[clazepin-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2.3,4,5-tetrahydro-1H-benzo| c]azepin-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,

5-xyclobutyl-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit,

(R)-5-xyclobutyl-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo| cJazepin-5-y1)-1,3 ,4-oxadiazol-2-

carboxamit,
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(S)-5-xyclobutyl-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-1,3,4-0xadiazol-2-
carboxamit,

5-(tert-butyl)-N-(2-(2-etoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-etoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-ctoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,

1-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(7-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(oxetan-3-yl)-2,3.4,5-tetrahydro- 1H-benzo[d]azepin-1-yl)-1H-1,2,3-triazol-4-carboxamit,

5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-yl)-1,3,4-thiadiazol-2-

carboxamit,
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5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-thiadiazol-
2-carboxamit,
5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((S)-tetrahydrofuran-3-yl1)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-y1)-1,3,4-thiadiazol-2-
carboxamit,
5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo| c]azepin-5-yl)-1,3,4-thiadiazol-
2-carboxamit,
5-(tert-butyl)-N-((S)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-thiadiazol-2-
carboxamit,
5-(tert-butyl)-N-(3-metyl-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3.4,5-tetrahydro-1H-benzo[d]azepin-1-y1)-1,3,4-oxadiazol-2-carboxamit,
(R)-5-(tert-butyl)-N-(3-metyl-7-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3 ,4-oxadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(3-metyl-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,
5-(tert-butyl)-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-yl1)-1,3,4-thiadiazol-2-carboxamit,
(R)-5-(tert-butyl)-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,3,4-thiadiazol-2-carboxamit,
(S)-5-(tert-butyl)-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3,4-thiadiazol-2-carboxamit,
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit,
tert-butyl 1-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-7-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-1,2,4,5-tetrahydro-3H-benzo[ d]azepin-3-carboxylat,

47



47898 48/232

(R)-tert-butyl 1-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-7-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,2,4,5-tetrahydro-3H-benzo[d]azepin-3-
carboxylat,

(S)-tert-butyl 1-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-7-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-1,2,4,5-tetrahydro-3H-benzo[d]azepin-3-carboxylat,

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3 ,4-oxadiazol-Z-carboxamit,

(R)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(3-(2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(3-((S)-2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(3-((S)-2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(3-((S)-2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(3-((R)-2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yI)-1,3,4-oxadiazol-2-

carboxamit,
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(R)-5-(tert-butyl)-N-(3-((R)-2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-1-y1)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(3-((R)-2-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-1-y])-1,3,4-oxadiazol-
2-carboxamit, (R)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-3-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-1-yl)-1,3,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3-
(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-y])-1,3,4-oxadiazol-
2-carboxamit,

5-(tert-butyl)-N-(3-(3-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-1-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(tert-butyl)-N-(3-(3-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-y])-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(tert-butyl)-N-(3-(3-hydroxypropyl)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-y1)-1,3,4-oxadiazol-2-
carboxamit,

5-(3,3-difloxyclobutyl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(3,3-difloxyclobutyl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-
yDamino)pyrimidin-4-yl)-2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-oxadiazol-2-

carboxamit,
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(S)-5-(3,3-difloxyclobutyl)-N-(2-metyl-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(3,3-difloxyclobutyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-5-(3,3-difloxyclobutyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

(S)-5-(3,3-difloxyclobutyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit,

5-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
ylamino)pyrimidin-4-y1)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,2,4-oxadiazol-3-carboxamit,

(S)-5-(tert-butyl)-N-(8-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-
1,2,4-oxadiazol-3-carboxamit,

5-(tert-butyl)-N-(8-hydroxy-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit,

(R)-5-(tert-butyl)-N-(8-hydroxy-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7 Jannulen-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,

(S)-5-(tert-butyl)-N-(8-hydroxy-2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3 ,4-oxadiazol-2-carboxamit,

5-(tert-butyl)-N-(2-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,2,4-oxadiazol-3-carboxamit,
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(R)-5-(tert-butyl)-N-(2-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-((1,5-dimetyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8.9-tetrahydro-5H-benzo|[ 7]annulen-5-y1)-1,2,4-oxadiazol-3-carboxamit,

5-(tert-butyl)-N-(2-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro- 5H-benzo[ 7Jannulen-5-y1)-1,2,4-oxadiazol-
3-carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yDamino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo| 7Jannulen-5-y1)-1,2,4-oxadiazol-
3-carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-((5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulen-5-yl1)-1,2,4-oxadiazol-
3-carboxamit,

5-(tert-butyl)-N-(2-(2-((1-metyl-5-(triflometyl)- 1 H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1,2,4-oxadiazol-3-carboxamit,

(R)-5-(tert-butyl)-N-(2-(2-((1-metyl-5-(triflometyl)-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7 ]Jannulen-5-yl)-1,2,4-oxadiazol-
3-carboxamit,

(S)-5-(tert-butyl)-N-(2-(2-((1-metyl-5-(triflometyl)-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulen-5-yl)-1,2,4-oxadiazol-
3-carboxamit,

1-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7]annulen-5-yl1)-1H-1,2,3-triazol-4-carboxamit,

(R)-1-(tert-butyl)-N-(2-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7 Jannulen-5-y1)-1H-1,2,3-triazol-4-carboxamit,

(S)-1-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[ 7]annulen-5-y1)-1H-1,2,3-triazol-4-carboxamit,
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N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-
carboxamit,

(R)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-
carboxamit, va

(S)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-5-(1-metylxyclopropyl)-1,3,4-oxadiazol-2-
carboxamit,
hodc mudi duge dung cuia no.

Sang ché cling d& xuét cac dang tinh thé cta (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit (hop chét 27):

=N
H N\ \N\é
O
(@)

Nhu dugce st dung trong ban md ta nay, thuat ngit "tinh thé" ding dé chi dang rén
¢6 cAu tric tinh thé trong d6 cic phan tir riéng 1€ c6 cAu hinh hoa hoc bi déng 6n dinh
ddng nhat mirc cao.

Dang A

Theo mdt phuong 4n, sang ché d& xuét dang tinh thé A cua (R)-1-(tert-butyl)-N-
(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3.4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit.

Theo mot khia canh, dang tinh thé A dwgc dic trung boi it nhit ba, it nhat bén,
hodc it nhat ndm dinh nhiéu xa bot tia X (PXRD) tai cac goc 26 duge chon tir 5,7°, 7,9°,
9,7°,18,2°, 19,0° va 22,4°. Theo m{t phuong 4n, dang tinh thé A dugc dac trung bdi cac
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dinh nhiu xa bot tia X tai cdc goc 20 duge chon tir 5,7°, 7,9°, 9,7°, 18,2°, 19,0° va 22 4°.
Theo mot vai phuong an, cac dinh duge md ta trén ddy cho dang tinh thé A ¢6 cudong do
twong d6i bang it nhit 5%, it nhét 10%, hodc it nhat 15%. Theo mot phuong 4n khac,
dang tinh thé A duoc dic trung béi it nhat ba, it nhat bon, it nht nam, it nhat séu, it nhat
by, it nhAt tdm, it nhét chin, it nhAt mudi, it nhit mudi mot, {t nhat mudi hai, it nhat
mudi ba, it nhit mudi bén, it nhat mudi 1am, it nhit mudi sau, it nhit mudi bay, hodc it
nhit mudi chin dinh PXRD tai cac goc 20 dugc chon tir 4,3°, 5,7°, 7,9°, 8,7°,9,7°, 11,9°,
13,1°, 14,8°, 15,2°, 16,1°, 17,0°, 17,8°, 18,2°, 19,0°, 20,5°, 21,2°, 22,4°, 22,8°, 23,8°, va
25,6°.

Nhu dugc st dung trong ban md ta nay, thuat ngit “cuong do tuong d6i” ding aé
chi ty 18 giita cudong do dinh déi v6i dinh quan tim so v6i cudng do dinh déi véi dinh lon
nhit.

Theo mot khia canh khac, dang tinh thé A c6 gian dd PXRD gin nhu 12 giéng voi
gian 6 PXRD dugc thé hién trong FIG. 1.

Theo mot khia canh, dang tinh thé A c¢6 gian db nhiét lugng quét vi sai (DSC) gan
nhu 14 giéng véi gian d@d DSC duoc thé hién trong FIG. 2. Cu thé la dang tinh thé A dugc
dic trung boi nhét do khoi dau ¢ 175,6 °C + 2° C trong gian d6 DSC. Theo mot phuong
4n, dang tinh thé A c¢6 nhiét d6 nong chay 1a 186 °C + 2° C.

Theo mot khia canh, dang tinh thé A c6 gian dd TGA gin nhu 12 giéng véi gian dod
TGA duge thé hién trong FIG. 2. Cu thé 1a gian dd TGA chi ra ring dang tinh thé A 1a
hydrat.

Nhu duoc st dung trong ban mé ta nay, “hydrat” dung dé chi dung dé chi san
phim cong hop rin tinh thé gdm c6 (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit va lugng nude ty lugng hodc khong ty lugng dugc dua
vao trong cAu tric tinh thé. Céc k¥ thuat da biét trong linh vurc k¥ thuat nay dé xac dinh

lrong nudc cd mat bao gbm, vi du, k§ phan tich TGA va Karl Fisher (KF).

Trong mot khia canh khac, dang tinh thé A c6 quang phd '*C NMR 6 trang thai
rin gan nhu 1a gidng véi quang phd duoc thé hién trong FIG. 3B. Theo mét phuong an,
dang tinh thé A dugc dic trung boi do dich chuyén héa hoc tai 143,7 ppm va/hodc 134,4
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ppm trong quang phd *C NMR & trang théi ran. Quang pho cua dang A thé hién cac tin
hiéu réng hon ma khong hién thi cac tin hiéu kép rd rang. Quang pho cua dang A ciing
cho thiy c6 thé c6 hai phan t& doc 1ap v6i hinh dang khac nhau. Theo céc phuong an
khéc, dang tinh thd A dugc dic trung béi do dich chuyén hoa hoc trong quang phd 13C
NMR ¢ trang thai rin nhu duoc thé hién trong Bang 3.

Theo mot vai phuong én, dang tinh thé A duoc dic trung béi, vi du, PXRD, DSC,
TGA hoidc PNMR dugc mé ta trén day hodc dang két hop bét ky cua chung. Theo mot
phuong an, dang tinh thé A dugc dic trung béi PXRD mot minh hodc PXRD két hop véi
mot hodc nhiéu DSC, TGA va PNMR dugc md ta trén day.

Theo mot vai phuong 4n, dang tinh thé A c6 d¢ tinh khiét it nhat bang 70%, 80%,
85%, 90%, 95%, 97%, 99%, 99,5% hodc 99,9%. D¢ tinh khiét ctia Dang A duogc xéc dinh
bang cach chia trong lugng cua dang tinh thé A trong mot ché pham bao gbm hop chit
(R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit cho tong
trong lugng cia hop chét nay trong ché pham d6. Theo mot phuong an, sang ché dé xuit
ché phdm bao gbm hop chit (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit, trong do it nhit 70%, 80%, 85%, 90%, 95%, 97%, 99%,
99,5% hodc 99,9% theo trong luong hop chét trong ché phdm nay & dang tinh thé A cia
hop chit nay.

Theo mot phuong 4n, sang ché dé xuit phuong phap didu ché dang tinh thé A ctia
(R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3 -triazol-4-carboxamit. Phuong
phép nay bao gbm, vi du, tao thanh dang tinh thé A tir huyén phu dic bao gbém (R)-1-
(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-carboxamit ~ va etanol
(EtOH). Theo mdt phuong an, phwong phéap nay bao gbm khuay huyén phu dic chira (R)-
1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3.,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit va EtOH ¢
nhiét do trong phong trong 1 gio dén 1 tuln, vi du, 1 gid, 2 gio, 3 gio, 4 giv, 5 gio, 10
gio, 15 gio, 24 gio, hodc 48 gio.
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Dang G

Theo mdt phuong an, sang ché d& xuét dang tinh thé G caa (R)-1-(tert-butyl)-N-
(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit.

Theo mot khia canh, dang tinh thé G dugc dic trung bai it nhét ba, it nhit bén
hodc it nhét nam dinh PXRD tai cac goc 20 duge chon tir 3,6°, 8,9°, 10,9°, 12,6°, 20,2°
va 21,8°. Theo mot phuong an, dang tinh thé G duoc dic trung baoi cac dinh PXRD tai
cac goc 20 dugc chon tir 3,6°, 8,9°, 10,9°, 12,6°, 20,2° va 21,8°. Theo mdt vai phuong
4n, cac dinh dugc mo ta trén day cho dang tinh thé G c6 cuong do tuong d6i bang it nhat
5%, it nhit 10%, hodc it nhat 15%. Theo mdt phwong an khac, dang tinh thé G dwoc dic
trung béi it nhét ba, it nhét bén, it nhit nam, it nhat sau, it nhat by, it nht tdm, it nhat
chin, it nhAt mudi, it nhét mudi mot, it nhit mudi hai, hodc it nhat mudi ba dinh PXRD
tai cdc goc 20 dugce chon tur 3,6°, 8,9°, 11,0°, 12,6°, 14,5°, 15,4°, 16,3°, 18,4°, 20,2°,
21,8°, 23,4°, 25,4°, 26,8°, va 34,2°. Theo mdt phuong an khéc, dang tinh thé A duogc dic
trung boi cac dinh PXRD tai cac goc 26 duge chon tir 3,6°, 8,9°, 11,0°, 12,6°, 14,5°,
15,4°,16,3°, 18,4°,20,2°, 21,8°, 23,4°, 25,4°, 26,8°, va 34,2°.

Theo mot khia canh khac, dang tinh thé G ¢6 gian dd PXRD gin nhu 12 gidng véi
gian d6 PXRD dugc thé hién trong FIG. 4.

Theo mdt khia canh, dang tinh thé G c6 gian dd DSC gan nhu 1a gidng voi gian dd
DSC duoc thé hién trong FIG. 5. Cu thé 1a dang tinh thé G dugc dic trung béi nhiét do
khéi dAu & 215,4 °C + 2° C trong gian dd DSC. Theo mdt phuong 4n khéc, dang tinh thé
G c6 nhiét d¢ nong chay la 217 °C = 2° C.

Theo mdt khia canh, dang tinh thé G c6 gian dd TGA gin nhu 1a giéng véi gian do
TGA duogc thé hién trong FIG. 5. Cu thé 1a gian db TGA chi ra ring dang tinh thé G 1a
anhydrat.

“Anhydrat” nhu dugc stt dung trong ban md ta nay, c6 nghia la dang tinh thé nay
vé co ban khong chira nudc trong mang tinh thé vi dy, nho hon 1% theo trong lugng khi
duoc x4c dinh bang, vi du, k§ phan tich bing TGA hogc phan tich dinh lugng khac.

Theo mot khia canh khéc, dang tinh thé G ¢6 quang phd *C NMR & trang théi ran
gén nhu 12 gidng véi quang phé duogc thé hién trong FIG. 6B. Theo mdt phuong 4n, dang
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tinh thé G dugc dic trung bdi do dich chuyén héa hoc tai 147,0 ppm, 146,0 ppm va/hodc
140,6 ppm trong quang ph6 3C NMR & trang théi ran. Quang phd cua dang G cho thay
su phéan tach dinh (céc tin hiéu kép) trong cac ving thom khi so sanh v6i quang phd 3C
NMR & trang thai phan tan cho thdy c6 hai phan tir doc 1ap trong don vi bat di ximg.
Theo mot phuong an khéc, dang tinh thé G duge dic trung bdi do dich chuyén hoéa hoc
trong quang phd 3C NMR 6 trang thai rin nhu duge thé hién trong Bang 3.

Theo mot vai phuong 4n, dang tinh thé G ¢6 d¢ tinh khiét it nhat bang 70%, 80%,
85%, 90%, 95%, 97%, 99%, 99,5% hodc 99,9%. DJ tinh khiét cua dang G dugc xac dinh
bing cach chia trong lugng cua dang tinh thé G trong mot ché pham bao gdm hop chét
(R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit cho tong
trong lugng cua hop chét nay trong ché pham nay. Theo mdt phwong an, sang ché dé xuat
ché phdm bao gdbm hop chit (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit, trong do it nhat 70%, 80%, 85%., 90%, 95%, 97%, 99%,
99,5% hoac 99,9% theo trong luong hop chét trong ché phdm nay & dang tinh thé G cla
hop chat nay.

Theo mot phuong an, sang ché d& xudt phuong phép didu ché dang tinh thé G cua
(R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit. ~ Phuong
phép nay bao gém, vi du, tao thanh dang tinh thé G tir huyén phd dic bao gdbm (R)-1-
(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit va isopropyl
axetat (IPAc). Theo mot phuong an, phuong phdp nay bao gbm khudy huyén phu dic
chtra (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3 -triazol-4-carboxamit
va isopropyl axetat (IPAc) ¢ nhiét do cao (vi du, tu 30 °C dén 70 °C, tir 40 °C dén 60 °C,
tir 45 °C dén 55 °C, hodc & 50 °C), trong 1 gio dén 1 tudn, vi du, 1 giv, 2 gid, 3 gio, 4
gio, 5 gio, 10 gio, 15 gio, 24 gio, hodc 48 gio.

Theo céch khac, dang tinh thé G c6 thé dugc diéu ché theo phuong phéap bao gébm

céc buée (i) loai bo it nhat mot phan diclometan bang cach chung c4t khoi hdn hop gébm
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co (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit

va diclometan; (ii) thém isopropyl axetat (IPAc) vao hdn hop nay; (iii) gia nhiét hon hop
chira IPAc dén nhiét do cao (vi dy, tir 50 °C dén 70 °C, tir 55 °C dén 65 °C hodc 60 °C)
tiép theo d6 1a 1am mat hon hop nay dén gan nhiét do trong phong (vi du, 20 °C) dé tao
thanh huyén phu dic gdbm cé hop chét nay va IPAc; va (iv) tich dang tinh thé G khoi
huyén phu dic. Theo mdt phwong 4n, cc bude (i) va (i) c6 thé duoc lap lai trong mot
hodc nhiéu lan (vi du hai, ba, bon, hodc nim lén). Theo mdt phuong an, cac bude (i) va
(ii) dwgc 1dp lai cho dén khi loai bo gin nhur tét ca (vi du, it nhit 60%, it nhat 70%, it nhat
80%, it nhit 90%, hodc it nhit 95% theo thé tich) diclometan. Theo mot phwong 4n, qué
trinh gia nhiét va lam mat trong buéc (iii) c6 thé dugc lap lai trong mot hodc nhiéu lan (vi

du hai, ba, bon, ndm, mudi, mudi 1am, hai muoi hodc nhi€u hon hai muoi lan).

Can duoc hidu 1a cac gia tri 20 cua gian dd PXRD ddi véi dang tinh thé A hoac
dang tinh thé G c6 thé thay ddi nhé tir thiét bi nay sang thiét bi khac va c6 thé phu thudc
vao cac bién déi trong qua trinh diu ché miu. Do d6, cac vi tri dinh PXRD déi vé6i dang

tinh thé A hodc dang tinh thé G khong duoc hiéu 14 tuyét dbi va c6 thé thay dbi +0,2°.

Nhu duge du dinh trong ban mé ta nay, “gin nhu 12 giéng vdi gian d6 PXRD nhu
duoc thé hién trong FIG. 17, “gin nhu 13 gidng v6i gian dd PXRD nhu duogc thé hién
trong FIG. 4”, “gan nhu 1 gidng v6i quang phd duge thé hién trong FIG. 3B” hoic “gin
‘nhu 14 gidng véi quang phd duge thé hién trong FIG. 6B” ¢6 nghia 1a nhim muc dich so
sanh, it nhit 80%, it nhat 90%, hodc it nhit 95% cac dinh dugc thé hién trong FIG. 1,
FIG. 4, FIG. 3B va FIG. 6B 1a ¢c6 mat. Cin phai hiéu thém ring nhim muc dich so sanh
mot vai bién ddi & vi tri dinh so v6i cac vi tri duge thé hién trong FIG. 1 va FIG. 4 duoc
cho phép, nhu +0,2°. Tuong tu, nham muc dich so sanh mot vai bién ddi vé vi tri dinh so

v61i cac vi tri dugc thé hién trong FIG. 3B va FIG. 6B dugc cho phép, nhu +£0,5 ppm.

Nhu duoc st dung trong ban md td nay, thuat ngtt "alkyl" dung dé chi gbc
hydrocarbon phan nhanh hodc khéng phan nhanh bdo hoa hoan toan. Tét hon 1a alkyl
gbm c6 1 dén 6 nguyén tir cacbon, hoic 1 dén 4 nguyén tir cacbon. Theo mot vai phwong
an, alkyl gdm c6 tir 6 dén 20 nguyén tir cacbon. Cac vi du tiéu biéu vé alkyl bao gdm,
nhung khong gidi han &, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl,
tert-butyl, n-pentyl, isopentyl, neopentyl, hodc n-hexyl.
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"Alkenyl" ding dé chi nhém hydrocarbon khong bdo hoa co thé ¢c6 mach thang
hay phan nhanh va co it nhéit mét lién két doi cacbon-cacbon. Cac nhoém alkenyl ¢6 2-6
nguyén tir cacbon co thé dwoc wu tién. Nhom alkenyl nay c6 thé bao gdm 1, 2 hodc 3 lién
két doi cacbon-cacbon, hodc nhiéu hon. Céc vi du vé cac nhom alkenyl bao g@)m etenyl,

n-propenyl, iso-propenyl, n-but-2-enyl, n-hex-3-enyl va cac nhém tuong tu.

"Alkynyl" ding dé chi nhém hydrocarbon khong bdo hoa c6 thé c¢6 mach thing
hay phan nhanh va c6 it nhat mot lién két ba cacbon-cacbon. Cac nhom alkynyl c6 2-6
nguyén tir cacbon co thé duoc wu tién. Nhom alkynyl nay ¢6 thé bao gbm 1, 2 hoic 3 lién
két ba cacbon-cacbon, hodc nhiéu hon. Cac vi du vé cac nhém alkynyl bao gbm etynyl,

n-propynyl, n-but-2-ynyl, n-hex-3-ynyl va cac nhoém tuong tu.

Sb luong nguyén tir cacbon trong mdt nhom duoc chi 1d trong ban mo ta nay béi
tién t6 “Cxxx”, trong d6 x va xx 1a cac s6 nguyén. Vi du, "Ci.salkyl" 1a nhom alkyl c6 tir 1

dén 4 nguyén tir cacbon.
"Halogen" hoac "halo" ¢6 thé 14 flo, clo, brom hoic iodo.

Nhu duoc st dung trong ban mod ta nay, thuat ngit "heteroxyclyl" dung dé chi hé
vong don vong hodc hai vong, bdo hoa hodc khong bao hoa (vi du, cac hé vong ngung tu,
¢6 cAu ndi hodc xodn spiro) co tur 3 dén 10 thanh phén vong, hodc cu thé 1a 3 dén § thanh
phén vong, 3 dén 7 thanh phan vong, 3 dén 6 thanh phan vong hoic 5 dén 7 thanh phan
vong hoidc 4 dén 7 thanh phéan vong, it nhét mét trong sd cac thanh phéan vong nay la
nguyén tir khac loai, va c6 t6i 4 (vi du, 1, 2, 3, hodc 4) trong sb cac thanh phﬁn vong nay
c6 thé 1a nguyén tr khac loai, trong d6 nguyén tir khac loai nay doc 1ap duogc chon tir O, S
va N, va trong d6 C co thé duoc oxy héa (vi du, C(O)), N ¢o thé duogc oxy hoa (vi du,
N(O)) hodic chuyén thanh bac bdn, va S ¢6 thé tily y duge oxy hoa thanh sulfoxit va
sulfon. Céac di vong khong bdo hoa bao gdm vong heteroaryl. Nhu duge s dung trong
ban mo ta nay, thuat ngtt "heteroaryl" dung dé chi hé don vong c6 5 hodc 6 canh thom, ¢6
1 dén 4 nguyén tir khéc loai doc 1ap duoc chon tir O, S va N, va trong d6 N ¢6 thé duoc
oxy hoéa (vi du, N(O)) hodc chuyén thanh bac bdn, va S ¢6 thé tiy y dugc oxy hoa thanh
sulfoxit va sulfon. Theo mot phuong an, heteroxyclyl 1a don vong bao hoa c6 tur 3 dén 7
canh hodc don vong bdo hoa cé tu 3 dén 6 canh hoic don vong bdo hoa co tir 5 dén 7
canh hodc don vong bao hoa co tu 4 dén 6 canh. Theo mot phuong an, heteroxyclyl la

don vong ¢6 tir 3 dén 7 canh hodc don vong c6 tir 3 dén 6 canh hodc don vong c6 tir 4
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dén 6 canh hodc don vong c6 tir 5 dén 7 canh. Theo mdt phuong an khéc, heteroxyclyl 1a
vong hai vong ¢6 6 hodc 7 canh. Theo mot phuong dn khéc nita, heteroxyclyl 1a don vong
khong thom c6 tir 4 dén 7 canh. Theo mdt phuong an khéc, heteroxyclyl 1a vong hai vong
xo4n spiro hodc c6 cau ndi c6 tir 6 dén 8 canh. Nhém heteroxyclyl nay c6 thé duoc gin
tai nguyén t khac loai hodc nguyén tir cacbon. Cac vi du vé heteroxyclyl bao gom,
nhung khong giéi han 6, aziridinyl, oxiranyl, thiiranyl, oxaziridinyl, azetidinyl, oxetanyl,
thietanyl, pyrolidinyl, tetrahydrofuranyl, thiolanyl, imidazolidinyl, pyrazolidinyl,
oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl, dioxolanyl, dithiolanyl,
oxathiolanyl, piperidinyl, tetrahydropyranyl, thianyl, piperazinyl, —morpholinyl,
thiomorpholinyl, dioxanyl, dithianyl, trioxanyl, trithianyl, azepanyl, oxepanyl, thiepanyl,
dihydrofuranyl, imidazolinyl, dihydropyranyl, va vong heteroaryl bao gdm azetyl, thietyl,
pyrolyl, furanyl, thiophenyl (hodc thienyl), imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, furazanyl, oxadiazolyl, thiadiazolyl, dithiazolyl, triazolyl,
tetrazolyl, pyridinyl, pyranyl, thiopyranyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazinyl,
thiazinyl, dioxinyl, dithiinyl, oxathianyl, triazinyl, tetrazinyl, azepinyl, oxepinyl,

thiepinyl, diazepinyl, va thiazepinyl va cac nhoém tuong tu.

Thuat ngit “hé vong ngung tu”, nhu dugc sir dung trong ban md ta nay, la h¢ vong
c¢6 hai vong mdi vong nay doc 1ap dugc chon tir carboxyclyl hodc heteroxyclyl, trong dé
cAc céu truc hai vong nay ding chung hai nguyén tir trén vong lién ké. Hé vong ngung tu

¢6 thé c6 tir 9 dén 12 thanh phan vong.

Thuat ngit “hé vong co cdu ndi”, nhu dugc sit dung trong ban mo ta nay, 1a hé
vong c¢6 vong carboxyclyl hodc heteroxyclyl trong d6 hai nguyén tir khong lién ké cua
vong dugc ndi (c6 cau ndi) boi mot hodc nhiéu (6t hon 14 tir mot dén ba) nguyén tir duge

chon tir C, N, O, hogc S. Hé vong ¢6 cau nbi c6 thé c6 tir 6 dén 8 thanh phan vong.

Thuat nglt “hé vong xodn spiro,” nhu duge sit dung trong ban md ta nay, 1a hé
vong ¢6 hai vong mdi vong nay doc 14p dugce chon tir carboxyclyl hodc heteroxyclyl,
trong d6 céc cdu tric hai vong ndy c6 chung mot nguyén tir trén vong. Hé vong x0dn

spiro ¢6 tir 5 dén 8 thanh phan vong.

Theo mdt phuwong 4n, heteroxyclyl 1a heteroxyclyl don vong c6 tir 4 dén 6 canh.
Céc vi du vé cac hé don vong di vong c6 tir 4 dén 6 canh bao gbm, nhung khong gi6i han

& azetidinyl, pyrolidinyl, tetrahydrofuranyl, thiolanyl, imidazolidinyl, pyrazolidinyl,
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oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl, dioxolanyl, dithiolanyl,
oxathiolanyl, piperidinyl, tetrahydropyranyl, thianyl, piperazinyl, morpholinyl,
thiomorpholinyl, dioxanyl, dithianyl, dihydrofuranyl, imidazolinyl, dihydropyranyl,
pyrolyl, furanyl, thiophenyl (hoac thienyl), imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, furazanyl, oxadiazolyl, thiadiazolyl, dithiazolyl, triazolyl,
tetrazolyl, pyridinyl, pyranyl, thiopyranyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazinyl,

thiazinyl, dioxinyl, dithiinyl, oxathianyl, triazinyl, va tetrazinyl.

Theo mot phuong an khéc, heteroxyclyl 1a heteroxyclyl don vong c6 tur 4 dén 6
canh bdo hoa. Cac vi du vé cac hé don vong di vong co6 tu 4 dén 6 canh bio hoa bao gém,
nhung khong giéi han & azetidinyl, pyrolidinyl, tetrahydrofuranyl, thiolanyl,
imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl,
dioxolanyl, dithiolanyl, oxathiolanyl, piperidinyl, tetrahydropyranyl, thianyl, piperazinyl,
morpholinyl, thiomorpholinyl, dioxanyl, va dithiinyl. Theo mdt phuong an, heteroxyclyl
don vong co tx 4 dén 6 canh bio hoa 1a azetidinyl, oxetanyl, pyrolidinyl,
tetrahydrofuranyl, thiolanyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl,
thiazolidinyl, isothiazolidinyl, dioxolanyl, dithiolanyl, oxathiolanyl, piperidinyl,
tetrahydropyranyl, thianyl, piperazinyl, morpholinyl, thiomorpholinyl, hodc dioxinyl.
Theo mot phuong an khac, heteroxyclyl don vong co tir 4 dén 6 canh bdo hoa 1a oxetanyl,

tetrahydrofuranyl, hodc tetrahydropyranyl.

Nhu duoc sit dung trong ban md ta nay, thuat nglt "carboxyclyl" dung dé chi cac
nhém hydrocacbon don vong hodc hai vong bao hoa hodc khong bao hoa c¢6 3-7 nguyén
tir cacbon, 3-5, 3-6, 4-6, hodc 5-7 nguyén tir cacbon. Thuat ngit “carboxyclyl” bao gbém
cac nhom xycloalkyl va cdc nhém thom. Thuat ngit “xycloalkyl” dung dé chi cac nhom
hydrocacbon don vong hodc hai vong hodc x04n spiro bio hoa hoan toan ¢6 3-7 nguyén
tir cacbon, 3-6 nguyén tir cacbon, hodc 5-7 nguyén tir cacbon. Cac nhém carboxyclyl don
vong ti€u biéu bao gdm, nhung khong giéi han &, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, xyclopropenyl, xyclobutenyl, xyclopenentyl, xyclohexenyl,
xycloheptenyl, xyclobutadienyl, xyclopentadienyl, xyclohexadienyl, xycloheptadienyl,
phenyl va xycloheptatrienyl. Cac nhom carboxyclyl hai vong ti€u biéu gébm co
bixyclo[2.1.1]hexyl, bixyclo[2.2.1]heptyl, bixyclo[2.2.1]heptenyl,
trixyclo[2.2.1.0>¢]heptanyl, 6,6-dimetylbixyclo[3.1.1]heptyl, hodc 2,6,6-
trimetylbixyclo[3.1.1]heptyl, spiro[2.2]pentanyl, va spiro[3.3]heptanyl. Theo mét phuong
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an, carboxyclyl nay la carboxyclyl don vong c6 tir 4 dén 6 canh. Theo mdt phuong an
khac, carboxyclyl nay la carboxyclyl co tir 3 dén 5 canh. Theo mdt phwong 4n,
carboxyclyl nay 12 Caez xycloalkyl. Theo mot phuong an khac nita, carboxyclyl nay la
xyclobutyl, xyclopentyl hodc xyclohexyl.

Trong céac truong hgp trong d6 hop chét dugc dé xuét trong day co tinh axit hoic
tinh kidm thich hop dé tao thanh cdc mubi axit hodc bazo khong doc on dinh, viée diéu
ché va str dung cac hop chét nay & dang mudi duoc dung c6 thé thich hop. Vi du v& cac
mubi duoc dung 1a cac mubi cOng axit hitu co dugc tao thanh tir cdc axit ma tao thanh
anion duoc chép nhan vé mat sinh ly, vi du, tosylat, metansulfonat, axetat, xitrat,
malonat, tartrat, sucxinat, benzoat, ascorbat, a-ketoglutarat, hodc a-glyxerophosphat. Cac
mudi vo co cling co thé duoc tao thanh, bao gém cac mudi hydroclorua, sulfat, nitrat,
bicacbonat va cacbonnat.

Céac mubi dugce dung co thé thu duge bang cach sir dung cac quy trinh chuén da
duge biét 16 trong linh vue k¥ thuat nay, vi du bang cach cho hop chét c6 tinh kiém thich
hop nhu amin phan tng véi axit thich hop tao thanh anion dugc chdp nhan vé mit sinh
ly. Céac mubi cia kim loai kiém (vi du, natri, kali hodc lithi) hodc kim loai kiém thé (vidu
canxi) cua cac axit carboxylic cling ¢ thé dugc diéu ché.

Cac mudi cdng bazo dugc dung co thé duogc diéu ché tir cac bazo vo co va hitu co.
Cac mudi tir cac bazo vo co, c6 thé bao gdbm nhung khong gidi han &, cac mubi ctia natri,
kali, lithi, amoni, canxi hodc magié. Cac mudi c6 ngudn gbe tir cac bazo hitu co c6 thé
bao gf?)m, nhung khong gi6i han ¢, cac mudi cia cac amin bac nhét, bac hai hodc béc ba,
nhu alkyl amin, dialkyl amin, trialkyl amin, alkyl amin dugc thé, di(alkyl duogc thé) amin,
tri(alkyl dugc thé) amin, alkenyl amin, dialkenyl amin, trialkenyl amin, alkenyl amin
duge thé, di(alkenyl duoc thé) amin, tri(alkenyl dugc thé) amin, xycloalkyl amin,
di(xycloalkyl) amin, tri(xycloalkyl) amin, xycloalkyl amin dugc thé, xycloalkyl amin
duge thé hai 14n, xycloalkyl amin duoc thé ba 1an, xycloalkenyl amin, di(xycloalkenyl)
amin, tri(xycloalkenyl) amin, xycloalkenyl amin duoc thé, xycloalkenyl amin duoc thé
hai 1an, xycloalkenyl amin dugc thé ba lan, aryl amin, diaryl amin, triaryl amin,
heteroaryl amin, diheteroaryl amin, triheteroaryl amin, heteroxycloalkyl amin,
diheteroxycloalkyl amin, triheteroxycloalkyl amin, hodc di- va tri-amin hdn hop trong d6
it nhat hai trong s cdc phan tir thé trén amin nay c6 thé khac nhau va co thé 1a alkyl,

alkyl dugc thé, alkenyl, alkenyl dugc thé, xycloalkyl, xycloalkyl dugc thé, xycloalkenyl,
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xycloalkenyl dugc thé, aryl, heteroaryl, hodc heteroxycloalkyl va cac nhém tuong tu.
Ciing bao gdm amin trong d6 hai hodc ba phan tir thé, cling véi nito amino, tao thanh
nhém heteroxycloalkyl hodc heteroaryl. Cac vi du khong gidi han sang ché vé amin c6
thé bao gdm, isopropylamin, trimetyl amin, dietyl amin, tri(iso-propyl) amin, tri(n-
propyl) amin, etanolamin, 2-dimetylaminoetanol, trimetamin, lysine, arginin, histidin,
cafein, procain, hydrabamin, cholin, betain, etylendiamin, glucosamin, N-alkylglucamin,
theobromin, purin, piperazin, piperidin, morpholin, hodc N-etylpiperidin, va cac nhém
tuong ty. Cac din xuét axit carboxylic khac co thé hiru dung, vi du, cdc amit axit
carboxylic, bao gdm carboxamit, alkyl carboxamit phéan tir luong thip hon, hodc dialkyl
carboxamit, va cac nhém tuong tu.

Hop chit nay hoic cac mubi duoc dung clia ching nhu duge mo ta trong ban mo
ta nay, c6 thé chira mot hodc nhidu c4c trung tim bt d6i xtmg trong phan tit. Theo séng
ché cu truc bat ky ma khong duoc chi dinh héa hoc lap thé duoc hiéu 1a bao gom tt ca
cac ddng phan 14p thé khac nhau (vi du, ddng phan khéng dbi quang va dong phan dbi
anh) & dang tinh khiét hodic gin nhu tinh khiét, ciing nhu 12 cac hdn hop cua ching (nhu
hdn hop raxemic, hodc hdn hop duge lam gidu chit ddng phan dbi anh). Céch thic diéu
ché cac dang c6 hoat tinh quang hoc nay da duoc biét ro trong linh vuc k¥ thuat nay (vi
du, phan giai dang raxemic boi cac k¥ thuat tai két tinh, téng hop tir cac vat liéu ban dau
¢6 hoat tinh quang hoc, bing cach tong hop bt dbi xmg, hodc tach sic ky sir dung pha
tinh bat d6i).

Khi mot chét déng phan lap thé cu thé cia mét hop chit duoc mo ta theo tén hodc
cAu tric, do tinh khiét hoa hoc 1ap thé cua cac hop chat nay it nhat bang 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%, 97%, 99%, 99,5% hoac 99,9%. “DJ tinh khiét hoa hoc
1ap thé” c6 nghia 1a phén tram trong lugng cla chét ddng phan 1ap thé mong mudn so véi
trong luong gdp cua tat ca cac chit ddng phan lap thé.

Khi mdt chit ddng phan dbi anh cu thé ctia mot hop chét duge md ta theo tén hodc
chu tric, do tinh khiét hod hoc 1ap thé cta cac hop chét nay it nhat bang 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%., 97%, 99%, 99,5% hodc 99,9%. “D¢ tinh khiét hoa hoc
1ap thé” c6 nghia la phén tram trong lugng cia chét déng phan d6i anh mong mudn so v6i
trong luong gdp cua tAt ca cac chat déng phan 1ap thé.

Khi héa hoc 1ap thé cta hop chét dugce boc 16 duge goi tén hodc duge md ta bang

cau tric, va cau tric dugce goi tén hodc mé ta nay bao gdm nhicu hon mot chat dong phan
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1ap thé (vi du, nhu trong cdp chét ddng phan khong ddi quang), can phai hiéu rang sang
ché bao gdm ca mot trong sb cac chat ddng phan 1ap thé duge bao gbm hodc hdn hop bét
ky clia cac chit ddng phan 1ap thé dugc bao gdm. Can phai hiéu thém rang do tinh khiét
chat ddng phan lap thé cua cac chit dong phan lap thé dugc goi tén hodc duge md ta it
nhét bang 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 97%, 99%, 99,5% hoac
99,9%. Do tinh khiét chat déng phan lap thé theo phén trdm trong lugng cua cac chét
ddng phan 1ap thé mong muén duoc bao quét theo tén hogc cAu tric so véi trong lugng
gOp clia tat ca cac chit ddng phan 1ap thé.

Khi hop chit duoc boc 16 duge goi tén hodc duge md ta béng cAu tric ma khong
thé hién hoa hoc 1ap thé, va hop chét nay c6 mot trung tim bét dbi xtmg, can dugc hiéu 1a
tén hodc cu triic bao gdm mot chat dong phan d6i anh cua hop chét & dang tinh khiét
hodc gin nhu tinh khiét, cling nhu 1a cac hdn hgp cta ching (nhu hdn hop raxemic cla
hop chit nay va hon hop duoc lam gidu mot chat ddng phén dbi anh so v6i dong phan
quang hoc tuong Gmg cua no).

Khi hop chit duoc boc 16 duge goi tén hodc dugc mo ta béng cAu tric ma khong
thé hién héa hoc 1ap thé va, vi du, hop chét nay c6 it nhit hai trung tam bét déi xtng, can
duoc hiéu 1a tén hodc ciu tric bao gébm mot chét ddng phan 1ap thé & dang tinh khiét
hodc gan nhu tinh khiét, ciing nhu 1a cdc hdn hgp cta ching (nhu cac hdn hop cua céc
chat ddng phén 1ap thé, va cac hon hop cla cac chét dong phan 1ap thé trong d6 mot hodc
nhidu cac chit dong phan lap thé duge lam giau so véi (cac) chat ddng phan 1ap thé
khac).

C4c hop chét duge boc 10 c6 thé ton tai & cac dang hd bién va cac hdn hop va céc
chét hd bién riéng r& duge dy tinh. Ngoai ra, mot s6 hop chit c6 thé biéu hién hién tuong
da hinh.

Theo mdt phuong an, cac hop chét theo sang ché hodc mudi duoc dung cta no6 bao
gbm doteri.

Theo mot phuong &n khéac, sang ché @& xuét ché phim dugc chira it nhat mot hop
chat dugc md ta & day, hoic mudi duge dung cta no, va it nhit mot chét mang dugc
dung.

Cac hop chét, hodc cac mubi duge dung cua ching dugc mo td & day co thé duoc
st dung dé lam giam hoat tinh cta Btk, hodc theo cach khac tac dong dén cac tinh cht

va/hodc hoat dong cua Btk, chéng han nhu, do 6n dinh, mtc phosphoryl héa, hoat tinh
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kinaza, mtrc tuong tac vdi cac protein khac, v.v...

Theo mot sé phuong 4n, sang ché dé xuét cac phuong phap lam gidm hoat tinh
enzym Btk. Theo mot s6 phuong 4n, cac phuong phap nay bao gbdm budc cho Btk tiép
xtc voi mot luong hitu hi€u cua chét (rc ché Btk. Do d6, sang ché con dé xuit cac
phuong phép uc ché hoat tinh enzym Btk bang cach cho Btk tiép xuc voi chit e ché Btk

theo sang ché.

Mot phuong 4n cua sang ché bao gdm ca phuong phap didu tri r6i loan dap ung
déi v6i sy e ché Btk & dbi tugng bao gdm budc cho dbi tuong nay st dung mot lugng

hitu hiéu cua it nhat mot hop chat duge mo ta ¢ day, hoac muoi dugc dung cua no.

Theo mot phuong an, sang ché d& xuit cac phuong phap diéu tri cac r6i loan tu
mién dich, cac rdi loan viém, va bénh ung thu & dbi twong can didu tri bao gdm budc cho
dbi twong nay st dung lugng hiru hiéu cia it nhét mot hop chét dugc md ta & ddy, hoic

muoi dugc dung cia no.

Thuat ngit "céc r6i loan ty mién dich" bao gém cac bénh hoac céc roi loan lién
quan dén dép tmg mién dich khong thich hop chéng lai cac khang nguyén tu nhién, nhu
viém ndo tuy cip rai raic (ADEM), bénh Addison, rung toc timg mang, hoi ching khing
phospholipit (APS), hoi thiéu mau do tan huyét ty mién, viém gan ty mién, bénh
pemphigiod bong nuéc (BP), bénh Celiac (khong dung nap gluten), bénh viém da co,
bénh dai thao dudng typ 1, hoi chirng Goodpasture (bénh khang thé — khang mang day
ciu than), bénh Graves (bénh buéu giap doc lan tda), hoi ching Guillain-Barre (con goi
1a viém da r& day than kinh mét myelin cdp, chimg liét Landry) (GBS), bénh Hashimoto,
bénh xuét huyét giam tiéu ciu vo can, bénh lupus ban do, bénh mb lién két hdn hop, da
X0 cting, chiing nhuge co niang, pemphigus thé thong thuong, bénh thiéu mau 4c tinh,
viém da co, xo gan & mat nguyén phat, hoi ching Sjogren, viém dong mach théi duong,
va bénh u hat Wegener. Thudt nglt "céac rbi loan viém" bao gém cc bénh hodc céac rdi
loan lién quan dén viém man tinh hoic cép tinh nhu di ung, hen, viém tuyén tién liét,
viém than tiéu cau, bénh viém ving chau (PID), bénh viém rudt (IBD, vi dy, bénh Crohn,
viém loét dai trang), chin thuwong tai twéi méu, bénh thap khop, bénh thai ghép, va bénh
viém mach. Theo mot sé phuong 4n, sing ché d& xuit phuong phap diéu tri bénh thap
khép hodc bénh lupus. Theo mot s6 phuong 4n, sang ché d& xuit phuong phap diéu tri
bénh da xo cling.
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Thuét ngit "bénh ung thu" bao g@)m ca cac bénh hodc cac rdi loan lién quan dén
qua trinh sinh truéng va/hodc tang sinh té bao bat thuong, nhu u than kinh dém, ung thu
biéu md tuyén gidp, ung thu biéu mé tuyén vu, ung thu phéi (vi du ung thu biéu mo té
bao phdi nhé, ung thu bidu mo té bao phdi khong nho), ung thu bicu mo da day, u mé
dém duong ti€u hoa, ung thu biéu m6 tuyén tuy, ung thu biéu mo 6ng mat, ung thu biéu
mo budng trimg, ung thu ndi mac tir cung, ung thu tuyén tién liét, ung thu biéu mé té bao
than, u lympho (vi du, u lympho té bao lon khong biét hoa), bénh bach cau (vi dy, bénh
bach ciu tuy bao cép tinh, bénh bach ciu té bao T, bénh bach cau lympho bao man tinh),
bénh da u tiy, u trung biéu mo 4c tinh, ung thu té bao hic t6 va ung thu dai trang, ( vi du,
ung thu dai trang mét 6n dinh vi vé tinh mirc cao). Theo mot sd phuong 4n, sang ché dé
xut phuong phap diéu tri bénh bach cau hodc u lympho.

Nhu dugce st dung & day, thuat ngi “d6i twong” va “bénh nhan” co thé dugc sir
dung thay thé cho nhau, va c6 nghia 12 dong vét c6 vi can diéu tri, vi dy, cac loai thi
cung (vi du, chd, meéo va cac loai twong tu), dong vat gia stc (vi du, bo, lon, ngua, ctru,
dé va céc loai twong tu) va dong vat thi nghiém (vi dy, chuot céng, chudt nhét, chudt lang

va céc loai tuong tu). Thong thuong, dbi twong 12 ngudi can diéu tri.

Nhu duoc st dung ¢ day, thuat ngir “diéu tri” va “viéc diéu tri” dung dé chi viéc
dat dugc hiéu qua dugc ly va/hodc sinh Iy mong muén. Hiéu qua co thé 13 hiéu qua tri
liéu, bao gém dat dugc, mot phén hodc gén nhu 1a, mot hodc nhiéu trong sb céc két qua
sau: giam mot phﬁn hodc toan bd mirc do cia bénh, r6i loan hodc hoi chimg; thuyén giam
hodc cai thién triéu ching 1dm sang hodc chi sb lién quan dén rdi loan; hodc 1am cham, trc

ché hodc 1am giadm kha ning tién trién cua bénh, r6i loan hodc hdi chung.

Liéu hitu hiéu ctia hop chat duge dé xuat ¢ day, hodc mudi dugc dung cua no,

duoc sir dung cho mét dbi tuong c6 thé 1a tir 10 pg - 500 mg.

Viéc cho dong vat c6 va st dung hop chat dugc md ta & diy, hoic mudi duoc
dung cda no6, bao gdm phuong phap phan phéi thich hop bt ky. Viéc cho dong vat c6 vi
st dung hop chit dugc mé ta & day, hodc mudi duge dung cta nd, bao gém budc cho
dong vat c6 vu str dung hop chit dugec md ta & day, hoic mudi duge dung cla nod, qua
dudng khu tri, duong tiéu hoa, dudng ngoai duong tiéu hoa, qua da, qua niém mac, qua
duong x6ng hit, trong bé ndo, ngoai mang cimg, trong 4m dao, trong tinh mach, trong co,
dudi da, trong da, trong dich kinh cua mét. Viée cho dong vat ¢6 va stt dung hop chét
dwoc mo ta & day, hodc mudi duoc dung cta né, cling bao gbm ca viéc cho dong vat c6
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va st dung qua duong khu tr, duong tiéu hoa, ngoai dudng tiéu hoa, qua da, qua niém
mach, qua dudong xong hit, trong bé ndo, ngodi mang ctng, trong 4m dao, trong tinh
mach, trong co, dudi da, trong da hoéc trong dich kinh cia mét hop chit ma 1am chuyén
héa trong hodc trén bé mit cua co thé cua dong vat co6 va thanh hop chit dugc md ta &

day, hodc muoi dugc dung cua no.

Nhu vay, hop chit hoic mudi duoc dung clia né nhu dugec md ta & day, co thé
dugc str dung toan than, vi du, uéng, két hop véi chét dan thude duge dung nhu chét pha
lodng tro hodc chit mang c6 thé an dugc. Ching c6 thé duogc bao kin trong vién nang
gelatin vé cung hodc mém, c6 thé duoc ép nén thanh céc vién nén, hoac co thé duoc két
hop truc tiép véi thire an trong ché do an cua bénh nhan. Dé st dung tri liéu theo dudng
uéng, hop chit hodc mudi dugc dung cta n6é nhu dugec mo ta ¢ day co thé duoc két hop
véi mot hodc nhiéu ta dugc va duoc st dung duéi dang cac vién nén tiéu hoa dugce, cac
vién nén ngdm, vién ngadm dep, vién nang, con ngot, cac hén dich, sird, hodc vién nhén,
va cac dang tuong tu. Cac ché phdm dugc va cac dang bao ché nay nén chura it nhit
khoang 0,1% hop chét hoat tinh. Ty 16 phan trim cua cic ché pham dugc va cac dang bao
ché nay co thé, tit nhién, dugc thay d6i va co thé thudn tién 1a nam trong khoang tir
khoang 2 dén khoang 60% khéi lugng cda mot dang lidu don vi xac dinh. Luong hop
chét hoat tinh trong cac ché pham hitu ich vé mit tri liéu nay c6 thé 1a luong ma s& dat

dugc muc li€u hi¢u qua.

Céc vién nén, vién ngdm dep, vién tron nho, vién nang, va cac dang tuong tu co
thé bao gém céc thanh phan sau: chét két dinh nhu gom tragacan, gdm arabic (gdm cay
keo), tinh bot ngd hodc gelatin; td duge nhu dicanxi phosphat; chét 1am tan rd nhu tinh
bot ngod, tinh bot khoai tay, axit alginic va cac chét twong tu; chat bdi tron nhu magié
stearat; hodc chit lam ngot nhu sucroza, fructoza, lactoza hodc aspartam hoéc chét tao
huong vi.

Hop chéit hoat tinh cling c6 thé dugc s dung qua dudng trong tinh mach hodc
trong phiic mac bang cach truyén hodc tiém. Cac dung dich chira hop chét hoat tinh hoic
cac mudi cia no co thé duoc diéu ché trong nudc, tuy y dugce tron voi chét hoat dong bé
mat khong gay doc.

Céc dang liéu luong duge phdm ding 1am vi du minh hoa dé tiém hodc truyén c6

thé bao gdbm céc thé phan tan hodc cac dung dich nudc vo trung hodc bot vo triung chira
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céc thanh phan hoat tinh ma thich hop cho viéc bao ché tuc thi cac dung dich truyén hoic
tiém vo trung. Trong tt ca trudng hop, dang lidu lwong cudi ciing phai vo trung, chay

duogc va on dinh trong cac diéu kién san xuat va luu trir.

Cac dung dich tiém vo trung co thé duoc bao ché bang cach két hop hop chét hoat
tinh v6i Iwong cin thiét trong dung moi thich hop véi nhiéu thanh phan khac nhau dugc
liét ké & trén, theo yéu ciu, sau d6 1a bude khir trung bang cach loc. Trong trudng hop
bot vo trang dé pha ché dung dich tiém vo tring, cac phuong phap bao ché dugc vu tién
¢6 thé 1a 1am kho trong chan khong va céac ky thudt lam khé lanh, ma c6 thé tao ra bot
chta céc thanh phan hoat tinh cling v6i thanh phin mong muén phu thém bat ky ¢6 mit

trong cac dung dich di dugc loc vo trung trudce do.

Céac chit mang rén dung lam vi du minh hoa c6 thé bao gdm céc chét ran nhé min
nhu dé4 tan, dat sét, xenluloza vi tinh thé, silic dioxit, nhom oxit va céc chét tuong tu.
Chét mang long hitu dung bao gdom nuéc, rugu hodc glycol hodc hdn hop nuée-
ruou/glycol, trong d6 cac loai hdn hgp hodc nude ngot, trong d6 cac hop chét hoic cac
mudi dugc dung cia ching nhu duge mo ta & day co thé duogc hoa tan hodc lam phan tan

& cac mirc hidu qua, ty ¥ v6i sw hd trg cia chét hoat dong bé mat khoéng giy doc.

Céc liéu hitu dung cda hop chit hoac mudi dugc dung ctia n6 nhu dugc mo ta ¢
day c6 thé dugc xac dinh bang cach so sanh hoat tinh in vifro clia chiing va hoat tinh in
vivo trén cidc mo hinh dong vat. Cac phuong phap dé ngoai suy cac lidu hiéu qua trén
chudt va cdc loai dong vat khac, so véi con nguoi duoc biét 16 trong linh vuc k¥ thuat

nay; vi du, xem Patent M§ s6 4,938,949, duoc dua toan bd vao day béng cach vién dan.

Luong hop chit hodc mudi duoc dung ctia n6 nhu dugc mo ta & day, can thiét dé
str dung trong viéc didu tri c6 thé thay dbi khong chi theo loai mudi cu thé duoe chon ma
con theo duong dung thubc, ban chit cua tinh trang bénh duoc didu tri va tudi tac va tinh
trang bénh ctia bénh nhén va cudi cung co thé theo quyét dinh cua bac si theo ddi hodc
béac si 1am sang. Tuy nhién, n6i chung, lidu ding c6 thé ndm trong khoang tr 0,1 dén
khoang 10 mg/kg thé trong trén ngay.

Hop chét hodc mudi duoc dung ctia n6 nhu duge mo ta ¢ day co thé duoc str dung
thuén tién & dang lidu luong don vi; vi du, chua tir 0,01 dén 10 mg, hodc 0,05 dén 1 mg,
thanh phﬁn hoat tinh trén mot dang lidu lugng don vi. Theo mot 36 phuong an, liéu nho

hon hodc bang 5 mg/kg c6 thé 1a thich hop.
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Liéu dung mong mudn c6 thé duoc trinh bay thuan tién & dang mot lidu duy nhét

hodc & dang cac lidu chia nhé duge st dung trong cac khoang thoi gian thich hop.

Phuong phép duge bdc 10 c6 thd bao gdm bo kit chira hop chét hodc mubdi dugc
dung cta n6 nhu dugc mo ta ¢ ddy va cdc tai liéu huong din ma co6 thé md ta cach s
dung hop chét hozc mubi duge dung ciia né nhu duge mod ta & diy hodc ché phdm chira
hop chit hoac mudi duogc dung ctia n6 nhu dugec mo ta ¢ day cho mot té bao hoic dbi
tuong. Can phai hiéu rang sang ché bao gdm ca céc phuong 4n Khéc vé cac bo kit ma da
duoc biét 5 dbi voi ngudi co hiéu biét trung binh trong linh vuc nay, nhu b kit chira
dung moi (nhu dung moi vo trung) d2 hoa tan hodc tao hdn dich hop chét hoic mudi
duoc dung cua n6 nhu duge md ta & day hoac ché pham trudc khi cho mot té bao hoic
dbi tuong st dung hop chit hoac mubi duogc dung ctia n6 nhu dugc mod ta & day hodc ché

pham. Theo mot s6 phuong 4n, dbi twong nay c6 thé 1 con nguoi.
Vi du thie hién sang ché

Céac phuong phap LCMS: Céc méau dugc phan tich trén thiét bi Waters Acquity
UPLC BEH C18 1,7uM 2.1 x 50mm, s6 hiéu bo phan 186002350, MS kiéu: MS:ESI+
pham vi quét 100-1000 dalton. Phat hién PDA 210-400 nm. Phuong phép nay st dung
gradien tuyén tinh nu6c 95%/5% MeCN (cac didu kién ban dau) dén H,O 5%/MeCN
95% trong 1 phut, gitt & H2O 5%/MeCN 95% dén thoi diém 1,3 phit ¢ tbe do 0,7ml/phit
trong axit trifloaxetic 0,1% (0,1% thé tich/thé tich) va thé tich tiém 1a 0,5 uL.

Phén tach bang sic ky SFC: Thuc hién ting 14n phan tach véi céc diéu kién nhu
dugc xéac dinh trong cac vi du dudi day, bao gém tén c@t/sé hiéu bd phén, phuong phap
phan tach, cai dit bd didu chinh ap suét thip trén hé thong sac ky SFC, van toc dong,

budc séng phat hién, thé tich tiém, ndng d6 mau va chat pha loang mau.

Vi du 1: 5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,2,4-0oxadiazol-3-carboxamit
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-0
HN N@/Nlﬂ

\N /N
| A LN\
NTN

(hop chit 1)

1. Téng hop N-(3-bromphenetyl)-4-metylbenzensulfonamit

TsCl (1,15 duong lugng) HN

HoN
Ts/
1@ TEA (2,0 duong luong) ‘\_Q
B DCM, nhiét d6 trong

Br

" phong, 2 giv

Thém trietylamin (2,02 g, 20 mmol) va TsCl (2,18 g, 11,5 mmol) vao hon hop g@)m
2-(3-bromphenyl)etanamin (2 g, 10 mmol) trong CH2Cl> (10 mL) ¢ 0 °C. Khudy hén hop
ndy & nhiét do trong phong trong 2 gid, pha loing bing NaOH (IN, 100 mL) va chiét
bing CH,Cl, (100 mL). Rira 16p hitu co bang nuée (100 mL), nuée mubdi (100 mL), lam
kh6 (Na2SOs) va c¢d trong chidn khong thu duwgc N-(3-bromphenetyl)-4-
metylbenzensulfonamit (3,5 g, hi€u suat: 100%) & dang dau mau vang. ESI-MS (M+H) *:
354,0. '"H NMR (400 MHz, CDCl3) 8: 7,69 (d, J = 8,0 Hz, 2H), 7,34 (d, J = 8,4 Hz, 1H),
7,30 (d, J = 8,0 Hz, 2H), 7,17 (t, J = 1,6 Hz, 1H), 7,13 (t, ] = 8,0 Hz, 1H), 7,03-7,02 (m,
1H), 4,52 (t, J = 6,0 Hz, 1H), 3,22-3,17 (m, 2H), 2,73 (t, J] = 6,8 Hz, 2H), 2,45 (s, 3H).

2. Tong hop etyl 2-(N-(3-bromphenetyl)-4-metylphenylsulfonamido)axetat

O

/\ O
(U\O ?—OEt

Br (1,1 duong lugng)

T:/ § /N
K2COs (7,0 duong lugng) Ts
5 axeton, hdi luu, 12 gid
r

Br

Thém K»COs (19,3 g, 140 mmol) va etyl 2-bromaxetat (3,67 g, 22 mmol) vao hdn
hop gém N-(3-bromphenetyl)-4-metylbenzensulfonamit (7,2 g, 20 mmol) trong
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(CH3),CO (80 mL). Khudy hdn hop nay & 60 °C trong 12 gid, 1am mat dén nhiét do trong
phong va loc mubi ra. Co dich loc thu dwoc trong chin khong thu du:qc etyl 2-(N-(3-
bromphenetyl)-4-metylphenylsulfonamido)axetat (8,78 g, hiéu sudt: 100%) & dang dau
mau vang. ESI-MS (M+H) *: 440,0. '"H NMR (400 MHz, CDCls) 8: 7,70 (d, J = 8,4 Hz,
2H), 7,34 (d, ] = 8,4 Hz, 1H), 7,28 (d, J = 8,0 Hz, 2H), 7,14 (t,J = 7,6 Hz, 1H), 7,10-7,08
(m, 2H), 4,08 (q, J = 7,6 Hz, 2H), 3,98 (s, 2H), 3,44 (t, ] = 7,6 Hz, 2H), 2,85 (t, J = 7.2
Hz, 2H), 2.42 (s, 3H), 1,19 (t,J = 7.2 Hz, 3H).

3. Tong hop axit 2-(N-(3-bromphenetyl)-4-metylphenylsulfonamido) axetic

0)

OEt Q o
NaOH (2,0 duong lugng) ?; H
N
/ N
Ts ‘\—Q EtOH/H0, nhigt 46 7o/
5 trong phong, 12 gi&
r

Br

Thém NaOH (1,6 g, 40 mmol) vao dung dich chira etyl 2-(N-(3-bromphenetyl)-4-
metylphenylsulfonamido)axetat (8,78 mg, 20 mmol) trong EtOH (40 mL) va H20O (40
mL). Khudy hdn hop phan Gmg & nhiét d§ trong phong trong 12 gio. Sau d6 loai dung
moi va didu chinh phin can dén do pH = 3 bing HCI (1 N). Chiét hén hop nay bang
EtOAc (100 mL x 3). Lam khd céc 16p hitu co trén (Na2SOs) va c6 trong chén khong thu
dugc axit 2-(N-(3-bromphenetyl)-4-metylphenylsulfonamido)axetic & dang chét rin mau
vang (8,2 g, hiéu sudt: 100%). ESI-MS (M+H) *: 412,0. '"H NMR (400 MHz, CDCl;) &:
7,69 (d, T = 8,0 Hz, 2H), 7,34 (d, J = 7,6 Hz, 1H), 7,29 (d, ] = 8,4 Hz, 2H), 7,22 (s, 1H),
7,14 (t, T = 8,0 Hz, 1H), 7,08-7,06 (m, 1H), 4,00 (s, 2H), 3,45 (t, ] = 7,6 Hz, 2H), 2,83 (¢,
J=17,6 Hz, 2H), 2,42 (s, 3H).

4. Tong hop 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-on

0
0
?‘OH 1) SOCI, (5,0 duong hrong), DMF (xiic tac), DCM, 40°C, 1 gid
N > _
y \_Q 2) AICk (4,0 duong lwong), DCM, 0°C, 1 gis 1= -
]

Br
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Thém SOCIL (11,9 g, 100 mmol) va DMF (lugng xuc tac) vao dung dich chira axit
2-(N-(3-bromphenetyl)-4-metylphenylsulfonamido)axetic (8,2 g, 20 mmol) trong CH>Cla
(100 mL). Khudy hdn hop phan tng & 40 °C trong 1 gid. Sau d6 loai bé dung moi dudi
ap suit giam va lam kho trong chén khong trong 2 gi¢. Hoa tan phan can trong CH>Cl
(100 mL) va lam lanh trong bé nude da. Thém AICIs (10,56 g, 80 mmol) vao va khudy
hén hop nay & 0 °C-nhiét d6 trong phong trong 12 gio. D6 hdn hop nay vao trong HCI
dam dic (20 mL) va chiét bing EtOAc (100 mL x 2). Rira céc 16p hitu co bang nuée (100
mL), nuéc mudi (100 mL), 1am kho (Na>SOs), va cd trong chan khong thu duoc phan cin
ma dugc tinh ché bang cot silica gel (ete dau hoa : EtOAc = 4 : 1) thu dugc 7-brom-3-
tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-on & dang chét rin mau vang (1,88 g, hiéu
suat: 24%). ESI-MS (M+H)*: 394,1. 'TH NMR (400 MHz, CDCls) 6: 7,42 (d, J = 8,4 Hz,
2H), 7,38 (dd, J= 8.4, 1,6 Hz, 1H), 7,31-7,29 (m, 2H), 7,14 (d, J = 8,0 Hz, 2H), 4,21 (s,
2H), 3,68 (t, I = 6,8 Hz, 2H), 2,93 (t, J = 7,2 Hz, 2H), 2,39 (s, 3H).

5. Tong hop 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-amin

Ts
\

0 NH.OAc (20,0 duong lrong) NH,

NaBH;CN (5,0 duong luong)
Ts—N
Br i-PrOH, 80°C, 12 gio

Téng hop 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-amin tuong tu
nhu quy trinh trong Vi du 2. Tinh ché phin cin bing cot silica gel (CH2Clz : MeOH = 20

Br

: 1) thu duge 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-amin & dang chat
r&n mau vang (154 mg, hiéu sudt: 64%). ESI-MS (M+H) *: 395,1. "H NMR (400 MHz,
CDCl) &: 7,66 (d, J = 8,4 Hz, 2H), 7,37 (d, J = 8,4 Hz, 2H), 7,31 (dd, J= 8,4, 1,6 Hz,
1H), 7,27 (d, J = 1,6 Hz, 1H), 7,18 (d, ] = 8,4 Hz, 1H), 4,12-4,40 (m, 1H), 3,42-3,36 (m,
2H), 3,19-3,12 (m, 2H), 2,96-2,89 (m, 2H), 2,41 (s, 3H).

6. Tong hop 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-amin
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Ts,
N NH; HN NH,
HBr 33%/HOAc
R ® 2HBr
% 70°C, 12 gio %
Br Br
Khudy hdn hop gébm 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-amin
(1,2 g, 3,04 mmol) trong HBr/HOAc (33%, 20 mL) ¢ 70 °C trong 12 gi¢. Sau khi lam

mét hon hgp phan g xubng, pha lodng hon hgp nay bang EtOAc (60 mL) va loc két tua
thu dugc va lam khd trong chin khong thu dugc 7-brom-3-tosyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-1-amin (870 mg, hiéu suat: 71%) & dang chét ran mau tring. ESI-MS
(M+H)": 241,1. '"H NMR (400 MHz, CDCl3) &: 7,65-7,63 (m, 2H), 7,25 (d, J = 8,8 Hz,
1H), 5,17-5,14 (m, 1H), 3,84-3,80 (m, 1H), 3,69-3,65 (m, 1H), 3,44-3,40 (m, 2H), 3,27-
3,14 (m, 2H).

7. Téng hop tert-butyl 1-amino-7-brom-4,5-dihydro-1H-benzo[d]azepin-3(2H)-
carboxylat

Boc

\
HN NH, Boc2O (1,0 duong luong), TEA (3,0 duong N NH

luong), DCM, nhiét d6 trong phong, 2 gi¢
o onpr Ve gphong, 2 g

Br
Br

Thém BocO (333 mg, 1,0 mmol) vao hdén hop gbm 7-brom-3-tosyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-1-amin (680 mg, 1,7 mmol) va trietylamin (515 mg, 5,1
mmol) trong CH2Cl> (10 mL). Khuéy hdn hop nay & nhiét do trong phong trong 2 gio.
Sau khi pha loang bang CH>Cl> (100 mL), rtta 16p hitu co bang nudc (30 mL) va nudc
mudi (30 mL), lam kho (Na2SOs), loc va cd trong chan khong thu dugc tert-butyl 1-
amino-7-brom-4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat (450 mg, hi¢u suét:
77%) & dang ddu mau vang. ESI-MS (M+H) *: 341,0. '"H NMR (400 MHz, CDCls) ¢:
7,31 (d, J = 8,0 Hz, 1H), 7,26 (s, 1H), 7,19-7,11 (m, 1H), 4,17-4,10 (m, 1H), 3,83-3,66
(m, 2H), 3,48-3,45 (m, 1H), 3,37-3,14 (m, 2H), 2,78-2,73 (m, 1H), 1,47 (s, 9H).

8. Téng hop tert-butyl 7-brom-1-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-4,5-
dihydro-1H-benzo[d]azepin-3(2H)-carboxylat
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Boc N-Q

1) (COCI): (3,0 duong lugng), DMF (xic tac), DCM, 0°C N N U M
KO\A/K N dén nhiét d6 trong phong, 1 giv

TEA (3,0 dwong lvgng), DCM, nhiét
do trong phong, 12 gio

NH» Br
(1,0 duwong lvgng)

Br

Thém (COCl); (567 mg, 4,5 mmol) va DMF (lugng xtuc tac) ¢ 0 °C vao hoén hop
gdm kali 5-(tert-butyl)-1,2,4-oxadiazol-3-carboxylat (358 mg, 1,5 mmol) trong CH>Cl
(10 mL). Khudy hén hop nay & nhiét d¢ trong phong trong 1 gid. C6 hon hop nay. Lam
kho phan cin trong chén khéng, sau d6 hoa tan trong CH2Clz (10 mL), thém tert-butyl 1-
amino-7-brom-4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat (408 mg, 1,5 mmol) va
trietylamin (454 mg, 4,5 mmol) vao. Khuay hdn hgp nay & nhiét do trong phong trong 12
gio va pha loang bang CH>Cl, (100 mL). Rtta pha hitu co bang nude (50 mL) va nudce
mudi (50 mL) va co. Tinh ché phén cin bang cdt silica gel (PE (ete dau hoa): EtOAc (etyl
axetat)y = 4:1) thu dugc tert-butyl 7-brom-1-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat (290 mg, hi¢u suét:
38%) & dang chit rin mau tring. ESI-MS (M+H-56) *: 437,0. '"H NMR (400 MHz,
CD;0D) &: 7,42-7,38 (m, 2H), 7,26 (d, J = 7,6 Hz, 1H), 5,39 (d, J = 5,2 Hz, 1H), 4,14-
4,08 (m, 1H), 4,01-3,87 (m, 1H), 3,75-3,70 (m, 2H), 3,56-3,46 (m, 1H), 3,24-3,15 (m,
1H), 3,00-2,91 (m, 1H), 1,48 (s, 9H), 1,38 (s, 9H).

9. Tong hop 2-clo-4-metoxypyrimidin

cl o
| NN NaOMe l SN
N/)\CI MeOH N/)\Cl

Thém ting giot dung dich chira NaOMe (2,84 g, 52,5 mmol) trong MeOH (20 mL)
& 0 °C vao dung dich chira 2,4-diclopyrimidin (7,5 g, 50 mmol,) trong MeOH (80 mL).
Khuéy hdn hop phan ting & 0 °C trong 2 gio. C6 hdn hop phan ung trong chan khong thu
dugc san phdm tho. D6 san pham tho nay vao 150 mL nudc. Chiét pha nuéc bang EtOAc
(100 mL). Lam kho 16p hitu co bang Na>SO4 va ¢b trong chan khong thu dugc 2-clo-4-
metoxypyrimidin (5,9 g, hiéu sult: 82%) & dang chat rin mau vang nhat. ESI-MS (M+H)
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+145,0. "H NMR (400 MHz, CDCL) 6: 8,27 (d, J = 6,0 Hz, 1H), 6,65 (d, J = 6,0 Hz,
1H), 3,99 (s, 3H).

10. Téng hop 4-metoxy-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin

~0 HCI/CI\\I (1,0 dwong lugng)
SN HaNT N SN N
| /J\ Pd(db /E/N‘
N cl a)s (0,02 dwong lwong), S-Phos (0 04 <
dwong lwong), Cs2C0s (3,0duwong luvong),

dioxan, 120°C, 4 gi¢
Thém 1-metyl-1H-pyazol-4-amin hydroclorua (111 g, 0,83 mol), Cs2CO3 (0,83 kg,

2,5 mol), S-Phos (13,3 g, 0,03 mol) va Pdx(dba)s (16,7 g, 0,02 mol) vao dung dich chira

2-clo-4-metoxypyrimidin (120 g, 0,83 mol) trong dioxan (2 L). Khudy hdn hop phan ting
& 120 °C trong khi N> trong 4 gio. Lam mat hén hop phan tmg dén nhiét do trong phong
va thém nudc (4 L) vao. Phan tach cac 16p va chiét pha nudc bang EtOAc (3x2 L). Rira
céc 16p hitu co duge gop lai bing nuée mubi (3L), 1am kho (Na2SO4) va cd. Tinh ché vat
liéu thd bing séc ky trén silica gel (PE : EtOAc =5 : 1 dén 1 : 1) thu dugc 4-metoxy-N-
(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin (73 g, hiéu sudt: 43%) & dang chit rin mau
nau vang. ESI-MS (M+H) *: 205,8.

11. Téng hop 4-clo-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin

OMe

OH

[e]
100°C, 2 gio 100°C, 18 gio

Thém HBr (11,2L, 38% trong nuGc) vao 4-metoxy-N-(1-metyl-1H-pyrazol-4-
yl)pyrimidin-2-amin (1,4 kg, 6,8 mol). Gia nhi¢t hdn hgp phan ung dén 100 °C va khudy
& nhiét dd nay trong 2 gio. C6 hon hgp phan ung va sau d6 thém POCIs (11,2 L) vao. Gia
nhiét hdn hop phan tng dén 100 °C va khudy & nhiét d ndy trong 16 gio. Lam mat hon
hop phan ung dén nhiét do trong phong va c6. Thém nude (10 L) vao phan cin va diéu
chinh d@6 pH cta dung dich nay dén pH = 14 bang NaOH (4 M) trong nudc. Chiét pha
nuéc c6 tinh kiém bang EtOAc (3x10 L). Ria cac 16p hitu co duoc gop lai bang nudce
mudi (91), 1am kho (Na2SO4) va cd. Tinh ché vat liéu thd bang sic ky trén silica gel (PE :
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EtOAc =5 : 1 dén 2 : 1) thu duoc 4-clo-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin &
dang chét rin mau tring (770 g, hiéu sudt:54%). ESI-MS (M+H) *: 210,0.

12. Téng hop tert-butyl 1-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-7-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-benzo[d]azepin-3(2H)-

carboxylat
: , Boc N-C
1) PinB-BPin (1,0 duong lwong), Pd(dppf)Cla (0,1 N "l M
Boc N-O duong luvgng), KOAc (3,0 duong luong), dioxan, \Q/L
N YREL M 100°C, 12 gity
2) Pd(dppf)Cl2 (0,1 duong lugng), K2COs (1,5 duong
lrong), dioxan, H20, 100°C, 12 gi&
XN —N
Br | N/)\ /I;/\N~
N

Cl
XN —N
['\;\M/{;/N\ (1,0 duong lugng)

Thém nhanh KOAc (303 mg, 3,09 mmol) va Pd(dppf)Cl.*CH2Cl> (81 mg, 0,1
mmol) vao hén hop gbm tert-butyl 7-brom-1-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-4,5-dihydro- 1H-benzo[d]azepin-3(2H)-carboxylat (510 mg, 1,03 mmol) va
PinB-BPin (263 mg, 1,0 mmol) trong 1,4-dioxan khan (10 mL) trong N>. Khudy hdn hop
nay & 100 °C trong 12 gio trong Na. Sau khi lam mat xubng, thém 4-clo-N-(1-metyl-1H-
pyrazol-4-yl)pyrimidin-2-amin (237 mg, 1,13 mmol), K2COs (213 mg, 1,54 mmol) va
H,0 (2,5 mL) vao. Khudy hdn hop nay & 100 °C trong 12 gid trong Na. Sau khi lam mét
xubng, c¢6 hdn hop nay va tinh ché bang cot silica gel (CH2Cl : PE : EtOAc=1:1:1)
thu dugc tert-butyl 1-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-7-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat
(250 mg, hiéu suit: 41%) & dang chit ran mau vang. ESI-MS (M+H) *: 588,2. 'H NMR
(400 MHz, CDs;0D) &: 8,41 (d, J= 4,8 Hz, 1H), 7,99-7,98 (m, 3H), 7,64 (s, 1H), 7,49 (d,
J= 8,4 Hz, 1H), 7,21 (d, J = 5,2 Hz, 1H), 5,54-5,47 (m, 1H), 4,18-4,05 (m, 1H), 3,97-
3,90 (m, 4H), 3,87-3,76 (m, 2H), 3,65-3,57 (m, 1H), 3,15-3,11 (m, 1H), 1,49 (s, 9H), 1,39
(s, 9H).

13. Téng hop 5-(tert-butyl)-N-(7-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-yl)-1,2,4-oxadiazol-3-carboxamit
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Boc

TEA/DCM, nhiét 46
trong phong, 1 gio

N N\(,\[ N/>\x< " HW/N( N/>\&<
o) o)

N N /N\ AN N /N\
Ay SN Aoy

Thém tert-butyl 1-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-7-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat
(230 mg, 0,39 mmol) vao dung dich chtta TFA (1 mL) trong CH2Clz (2 mL). Khuéy hén
hop nay & nhiét do trong phong trong 1 gio, sau d6 cd va tinh ché bang HPLC diéu ché
(CH3CN/nuéc NH4HCO3 0,05% 1a pha dong) thu duoc 5-(tert-butyl)-N-(7-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-yl)-
1,2,4-oxadiazol-3-carboxamit (120 mg, hiéu sut: 58%). ESI-MS (M+H)*: 488,3. 'H
NMR (400 MHz, CD30D) &: 8,37-8,35 (m, 1H), 7,95 (s, 1H), 7,91-7,88 (m, 2H), 7,63 (s,
1H), 7,46 (d, J= 7,6 Hz, 1H), 7,15 (d, J= 4,8 Hz, 1H), 5,34 (d, J= 7,2 Hz, 1H), 3,95 (s,
3H), 3,24-3,19 (m, 1H), 3,11-3,08 (m, 3H), 2,99-2,94 (m, 2H), 1,49 (s, 9H).

Vi du 2. (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-0xadiazol-3-
carboxamit (hop chit 2)
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HoN )\é
N
S \[KKN
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| N/)\N/L/N_

Phuong phép 1:

1. Diéu ché etyl este ciia axit 3-(3-Bromo-benzylamino)-propionic

o—/ 0
Br
N NaBH,CN
T s M e Ao
2 MeOH H
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Thém ting phin nhé trietylamin (60,7 g, 0,6 mol) va NaCNBHj3 (56,5 g, 0,9 mol)
vao dung dich chira etyl 3-aminopropanoat (46,0 g, 0,3 mol) va 3-brombenzaldehyt (55,5
g, 0,3 mol) trong MeOH (1,2 L). Khuéy hdn hop thu dugc & nhiét d trong phong trong 4
gid. C6 hdn hgp phan g trong chén khong va pha loang phan cin bang nuée (600 mL).
Chiét hdn hop nay bang EtOAc (3 x 500 mL). Rura 16p hitu co dugce gop lai bang nudc
mudi (100 mL), lam kho trén NaxSO4 khan, loc va ¢d trong chan khong thu dugc etyl este
cua axit 3-(3-brom-benzylamino)-propionic (46,5 g, hiéu sudt: 54%) & dang diu mau
vang nhat. 'H NMR (DMSO-ds, 300 MHz): $ 7,52 (s, 1H), 7,40 (d, ] = 7,5 Hz, 1H), 7,31-
7,25 (m, 2H), 4,04 (q, J = 7,2 Hz, 2H), 3,67 (s, 2H), 2,69 (t, ] = 7,2 Hz, 2H), 2,42 (t, ] =
6,9 Hz, 2H), 1,17 (t, ] = 6,9 Hz, 3H).

2. Piéu ché etyl este ciia axit 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-

propionic
o TosCl 7
0os
Br N /\)L O/\ S Br N /\)J\O/\
H pyridin +os

Thém TosCl (61,0 g, 0,32 mol) & nhiét d6 trong phong vao dung dich chira etyl este
clia axit 3-(3-brom-benzylamino)-propionic (45,6 g, 0,16 mol) trong pyridin (500 mL).
Khudy hdn hop phan tng & 120 °C trong 16 gio. Loai bé dung moi trong chan khong thu
duoc san pham tho. Tinh ché san phdm tho bang sic ky cot trén silica gel (ete dau hoa:
EtOAc = 10:1 dén 5:1) thu dugc etyl este cua axit 3-[(3-Bromo-benzyl)-(toluen-4-
sulfonyl)-amino]-propionic (61 g, hi€u suit: 88%) ¢ dang ddu mau vang nhat. '"H NMR
(DMSO-de, 300 MHz): 8 7,74 (d, J = 8,4 Hz, 2H), 7,49-7,41 (m, 4H), 7,31 (d, J =5,1 Hz,
2H), 4,33 (s, 2H), 3,93 (q, J = 7,2 Hz, 2H), 3,32 (t, ] = 7,2 Hz, 2H), 2,41 (s, 3H), 2,36 (t, J
=6,9 Hz, 2H), 1,10 (t, ] = 6,9 Hz, 3H).

3. Piéu ché axit 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-propionic
0 O
NaOH
Br N/\)ko/\ a Br N/\/U\OH
-i-os EtOH Tos
Thém timg phan nhé NaOH (11,2 g, 0,28 mol) vao dung dich chira etyl este clia axit

3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-propionic (60,0 g, 0,14 mol) trong dung
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méi hdn hop gdm EtOH (600 mL) va H>O (60 mL), khudy dung dich phan tmg & 60 °C
trong 4 gio. Lam mat dung dich phan Umg dén 0 °C va axit hoa dén do pH = 5 bang HCI
dam dic. C6 dung méi trong chan khong thu duoc phin cin ma duoc chiét bang EtOAc
(3 x150 mL). Lam kho 16p hitu co bang NaySOs, loc, va ¢d trong chén khong thu dugc
axit 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-propionic (45,2 g, hiéu suét:
78,6%) & dang chét rin mau tring. 'H NMR (DMSO-ds, 300 MHz): & 12,28 (br, 1H),
7,74 (d, T = 8,1 Hz, 2H), 7,49-7,41 (m, 4H), 7,32 (d, ] = 5,1 Hz, 2H), 4,33 (s, 2H), 3,29 (t,
J=6,9 Hz, 2H), 2,41 (s, 3H), 2,27 (t, ] = 7,5 Hz, 2H).

4. Diéu ché 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-propionyl clorua
O (COCl), 0

Br DMF, DCM B
ITI/\)J\OH il r l}l /\)k cl
Tos Tos

Thém timg giot DMF (1 mL) va oxalyl clorua (27,9 g, 0,22 mol) tung phan nhé vao
dung dich chura axit 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-propionic (45.2 g,
0,11 mol) trong CH2Cl2 (1000 mL). Khudy dung dich phan ung & 55 °C trong 2 gio. Co
hdn hop nay trong chan khong thu dugc 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-
amino]-propionyl clorua tho (47,2 g, hi€u suit: 99%) & dang dau mau den, dau nay dugc

str dung trong budc tiép theo ma khong can tinh ché thém.

5. Diéu ché 8-Bromo-2-(toluen-4-sulfonyl)-1,2,3,4-tetrahydro-benzo[c[azepin-5-on

(0]
Br N
Br AICl;, DCM
N L
Tos

0]

Tos

Thém tung phﬁn nho AlClL3(29,3 g, 0,22 mol) & nhiét do trong phong vao dung dich
chira 3-[(3-Bromo-benzyl)-(toluen-4-sulfonyl)-amino]-propionyl clorua (47,0 g, 0,11
mol) trong CH>Cl, khan (1200 mL). Khudy hdén hop phéan tmg & 55 °C trong 2 gio. Do
hdn hgp phan tmg vao trong nude da (1,2 L) va chiét bang (500 mL). C& 16p hiru co
trong chan khong thu duoc san pham tho. Tinh ché san phdm tho bing sdc ky cot trén
silica gel (ete dau hoa: EtOAc = 5:1 dén 2:1) thu duoc 8-brom-2-(toluen-4-sulfonyl)-

1,2,3.4-tetrahydro-benzo[c]azepin-5-on (35 g, hi¢u suét: 81%) & dang chét rin mau tring.
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I'H NMR (DMSO-de, 300 MHz): & 7,65 (d, I = 8,4 Hz, 3H), 7,60-7,51 (m, 2H), 7,36 (d, J
— 8.1 Hz, 2H), 4,68 (s, 2H), 3,42 (t, ] = 9,2 Hz, 2H), 2,96 (t, ] = 6,3 Hz, 2H), 2,37 (s, 3H).

6. Didu ché tert-butyl este ciia axit [8-Bromo-2-(toluen-4-sulfonyl)-2,3,4,5-tetrahydro-
1H-benzo[c]azepin-5-yl]-carbamic

Tos 1. NH4OAC/EtOH /TOS
Br N NaBH,CN Br N
\@g') 2. Boc,O
0 DCM, Et3N HN_
Boc

Thém timg phan nhé NH4OAc (18,5 g, 0,24 mol) va NaCNBH3 (14,9 g, 0,24 mol) &
nhiét d6 trong phong vao dung dich chta 8-brom-2-(toluen-4-sulfonyl)-1,2,3,4-
tetrahydro-benzo[cJazepin-5-on (32,0 g, 0,08 mol) trong EtOH (600 mL). Sau d6 khudy
hon hop phéan tng & 95 °C trong 16 gid. D6 hén hop nay vao trong nude da (500 mL) va
sau d6 loai bd EtOH trong chan khong. Chiét phan cin bang CH2CL (3 x 500 mL). Co
dung moéi dugc gop lai. Hoa tan lai phan can trong CH>Clz (300 mL) va thém trietylamin
(12,2 g, 0,12 mol) va (Boc)20 (34,6 g, 0,12 mol) vao & nhi¢t d6 trong phong. Khuéy hdn
hop nay & nhiét do trong phong trong 4 gio va sau d6 cd trong chén khong thu dugc san
pham tho. Tinh ché san phdm tho bang sic ky cot trén silica gel (ete dau hoa: EtOAc =
8:1 dén 2:1) thu dugc tert-butyl este cia axit [8-brom-2-(toluen-4-sulfonyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl]-carbamic (16,7 g, hi¢u suat: 42%) & dang chét rin
mau tring. '"H NMR (DMSO de, 300 MHz): § 7,62-7,51 (m, 2H), 7,47 (d, J = 9,9 Hz,
1H), 7,41-7,34 (m, 3H), 7,10 (d, J = 8,4 Hz, 1H), 4,81-4,74 (m, 1H), 4,53 (d, J = 15,0 Hz,
1H), 4,28 (d, ] = 15,3 Hz, 1H), 3,64-3,57 (m, 1H), 3,41-3,30 (m, 1H), 2,35 (s, 3H), 1,85-
1,77 (m, 1H), 1,69-1,63 (m, 1H), 1,36 (s, 9H).’

7. Diéu ché 8-Bromo-2-(toluen-4-sulfonyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-

ylamin
Tos ,[os
Br N Br N
EA/HCI
—
HN_ HoN
Boc
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Khudy dung dich chira tert-butyl este cia axit [8-brom-2-(toluen-4-sulfonyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl]-carbamic (14,8 g, 0,03 mol) trong HCI/EtOAc (150
mL) & 25 °C trong 4 gio. Loc chét rin thu dugc va rira bang MeOH va Et;O thu dugce san
pham 8-brom-2-(toluen-4-sulfonyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-ylamin (10,5
g, hidu suat: 89%) & dang chit ran mau tring. "H NMR (DMSO-ds, 300 MHz): § 8,79 (br,
3H), 7,64-7,58 (m, 3H), 7,53 (s, 1H), 7,36 (d, J = 8,4 Hz, 2H), 7,15 (d, J = 8,4 Hz, 1H),
4/71-4,61 (m, 2H), 4,31 (d, J = 15,3 Hz, 1H), 3,82 (d, J = 18,3 Hz, 1H), 2,38 (s, 3H),
2,14-2,07 (m, 1H), 1,77-1,71 (m, 1H). LC-MS: m/z 395,0/397,0 [M+H]".

8. Tong hop 8-brom-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-amin

o)
Ox //\ NH, NH
S~N HBr 33%/HOAc HN 2HZB r
@ 50 °C, 12 gio
Br

Br

\

Gia nhiét dung dich chtta 8-brom-2-(toluen-4-sulfonyl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-ylamin (2,00 g, 5,06 mmol) trong HBr (dung dich 33% trong axit
axetic, 20 mL) & 50 °C trong 12 gid. Sau khi lam mat xubng nhiét do trong phong, pha
lodng dung dich nay bang EtOAc (50 mL). Gom chét rin mau tring bang cch loc va lam
kho trong chidn khong thu dugc san phdm thd 8-brom-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-amin (1,66 g, hiéu sudt: 82%), san pham nay dugc st dung truc tiép
trong budce tiép theo. ESI-MS (M+H) *241,1. 'H NMR (400 MHz, CD;0D) 8: 7,72-7,55
(m, 2H), 7,18 (d, J = 8,4 Hz, 1H), 4,99-4,98 (m, 1H), 4,51 (d, ] = 14,4 Hz, 1H), 4,39 (d,J
= 14,4 Hz, 1H), 3,62-3,49 (m, 2H), 2,38-2,24 (m, 1H), 2,16-2,00 (m, 1H).

9. Téng hop tert-butyl 5-amino-8-brom-4,5-dihydro-1H-benzo[clazepin-2(3H)-

carboxylat

NH, Boc20 (0,9 duong lugng), TEA (3,0
2Hpr duone hrong)

Boc~N NH,

»

DCM, nhiét do trong phong, 1 gid

Br Br

&0
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Thém (Boc)20 (314 mg, 1,44 mmol) vao dung dich chtra 8-brom-2,3,4,5-tetrahydro-
1H-benzo[ c]azepin-5-amin (640 mg, 1,60 mmol) va trietylamin (490 mg, 4,8 mmol)
trong CH2Cl2 (20 mL). Khudy hdn hop ndy & nhiét d trong phong trong 1 gio. Sau khi
pha lodng bang CH>Cl, (100 mL), rira hdn hgp nay bing nude mudi (20 mL x 2). Cb pha
hitu co trong chan khong va tinh ché phin cin bing HPLC diéu ché (CH3CN/H0 ¢6
NH;.H,O 0,05% la pha dong) thu duogc tert-butyl 5-amino-8-brom-4,5-dihydro-1H-
benzo[clazepin-2(3H)-carboxylat & dang dau khong mau (364 mg, hiéu suit: 67%). ESI-
MS (M+H) *:341,1.

10. Diéu ché tert-butyl 8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-4,5-
dihydro-1H-benzo[c]azepin-2(3H)-carboxylat

1. (COCI), (1,5 duong lrgng), DMF (xiic téc), DCM, 0°C

N-O
: /
N-O dén nhiét d6 trong phong, 2 git Boo— H@/kﬁ
|
KO\Q/KM 2 NHz (0,9 duong luong), TEA (3,0 duong
oc—
.

lwong), DCM, nhiét d trong phong, 2
gio

Toéng hop tert-butyl 8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-4,5-
dihydro-1H-benzo[c]azepin-2(3H)-carboxylat twong tw nhu quy trinh cia tert-butyl 7-
brom-1-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-4,5-dihydro-1H-benzo[ d]azepin-
3(2H)-carboxylat trong Vi du 1, Budc 8. Tinh ché sin phdm thé bang HPLC diéu ché
(CH;CN/H20 ¢6 NH4HCO3 0,05% la pha dong) thu duoc tert-butyl 8-brom-5-(5-(tert-
butyl)-1,2,4-oxadiazol-3-carboxamido)-4,5-dihydro-1H-benzo[c]azepin-2(3H)-carboxylat
& dang chét rin mau vang (4,5 g, hiéu suat: 70%). ESI-MS (M+H) *: 493,3.

11. Diéu ché tert-butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-benzo[c]azepin-2(3H)-

carboxylat
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N-O io q f\f’o
H / M (1,1 duong lwong), PA(dppH)Cl: oo 4
Boc— (0,05 duong luong), KOAc (2,0

duong lugng), dioxan, 90°C, 2 giv

r N XN —N
LN‘ LA J;/N“
NN
1,2 du:ong lugng), Pd(dppf)Cl2 (0,05

duong lugng), K,COs3 (2,0 duong
lugng), dioxan/H,O, 100°C, 2 gid

Téng hop tert-butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-benzo[ c]azepin-2(3H)-
carboxylat twong tu nhu quy trinh cua tert-butyl 1-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-
benzo[d]azepin-3(2H)-carboxylat trong Vi du 1, Buéc 12. Tinh ché san phim tho bing
sdc ky cot silica gel (EtOAc/MeOH = 15:1) thu duoc tert-butyl 5-(5-(tert-butyl)-1,2,4-
oxadiazol-3-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-
dihydro-1H-benzo[clazepin-2(3H)-carboxylat ¢ dang chat rén mau vang (1,2 g, hidu suét:
28%). ESI-MS (M+H) *: 588,3. 'TH NMR (400 MHz, CD30D) ¢: 8,43-8,38 (m, 1H), 8,11-
7,95 (m, 3H), 7,67-7,48 (m, 2H), 7,25-7,24 (m, 1H), 5,67-5,63 (m, 1H), 4,84-4,77 (m,
1H), 4,55-4,50 (m, 1H), 4,17-4,09 (m, 1H), 3,94-3,88 (m, 3H), 3,64-3,54 (m, 1H), 2,11-
2,08 (m, 2H), 1,43-1,34 (m, 9H), 1,22 (s, 9H).

12. Didu ché 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit

RS SIS

TFA/DCM (1:1)

nhiét d6 trong phong, 1 gio
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Thém TFA (5 mL) vao dung dich chira tert-butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-
benzo[c]azepin-2(3H)-carboxylat (600 mg, 1,0 mmol) trong CH>Cl> (5 mL), khqu hon
hop nay 1 gi¢ ¢ nhiét d¢ trong phong. Sau khi cd, san pham tho (440 mg, hiéu suit: 85%)
duoc str dung trong bude tiép theo ma khong can tinh ché thém. ESI-MS (M+H) *: 488,3.

13. Piéu ché 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit

N-Q N-O
H N\Q/LN OQ\ H@/"\M
O:<>O (5.0 duong luong)

NaBH:CN (3,0 duong
lwgng), ZnClz (5,0 duong

SN =N luon it do NN —N
ong), MeOH, nhiét do
| Nék /L/N‘ trong phong, 16 gid | P /Q/N~
N NN

Thém NaBH3;CN (66 mg, 1,08 mmol) va ZnCl (246 mg, 1,8 mmol) vao dung dich
chita  5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-y1)-1,2,4-oxadiazol-3-carboxamit (180 mg, 0,36 mmol)
va dihydrofuran-3(2H)-on (132 mg, 1,8 mmol) trong MeOH (20 mL). Khudy hdn hop
nay & nhiét do trong phong trong 16 gio. Sau khi c6 va pha loang bang nude (30 mL),
chiét hdn hop nay bing EtOAc (80 mL x 2). Rira 16p hiru co duge gop lai bang HaO (60
mL) va ¢6. Tinh ché san phim tho bing HPLC diéu ché (CH:CN/H20 ¢6 NH4HCO;3
0,05% la pha dong) thu duge 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-
1,2,4-oxadiazol-3-carboxamit & dang chét ran mau vang (114 mg, hiéu sudt: 49%). ESI-
MS (M+H) *: 544,3. '"H NMR (400 MHz, CDsOD) ¢: 8,30 (d, J = 5,2 Hz, 1H), 7,92-7,85
(m, 3H), 7,51 (s, 1H), 7,35 (d, J = 8,4 Hz, 1H), 7,11 (d, J = 5,2 Hz, 1H), 5,50 (d, J = 9,6
Hz, 1H), 4,67-4,55 (m, 4H), 3,84-3,70 (m, 3H), 3,80 (s, 3H), 2,95-2,89 (m, 1H), 2,76-
2,72 (m, 1H), 2,15-2,12 (m, 1H), 1,95-1,92 (m, 1H), 1,40 (s, 9H).
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14. Diéu ché (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-

carboxamit

-0 -0
s A
N 0 N
O Y O My
0] )

\N /N\ BN N /N\
| N/)\H/L/N_ | N/)\N//;/N_

N

Cho  5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit
qua qué trinh phén tach bang sic ky SFC (OD-H (2 x 25 cm), metanol 30%/COz, 100 bar,
60 mL/phut, 220 nm, thé tich tiém: 1,5 mL, 9 mg/mL, metanol) va thu dugc 34,8 mg hop
chét cta dinh-1 (d6 tinh khiét hoa hoc 99%, ee (lwong du ddng phan ddi quang) >99%)
va 37,1 mg hop chit cta dinh-2 (d0 tinh khiét hoa hoc 99%, ee >99%).

Pinh 2 dugc gan 1a axit 5-tert-butyl-1,2,4-oxadiazol-3-carboxylic {(R)-8-[2-(1-
metyl-1H-pyrazol-4-ylamino)-pyrimidin-4-yl]-2-oxetan-3-yl-2,3,4,5-tetrahydro-1H-2- |
benzazepin-5-yl}-amit: LCMS: Rt 0,88 phut, m/z 544,00. 1H NMR (400 MHz,
METANOL-d4) § 8,40 (d, J = 5,02 Hz, 1H), 7,87 - 8,09 (m, 3H), 7,63 (s, 1H), 7,45 (d, J
= 8,28 Hz, 1H), 7,20 (d, J = 5,27 Hz, 1H), 5,60 (s, 1H), 4,55 - 4,77 (m, 4H), 3,89 (s, 3H),
3,75 - 3,85 (m, 3H), 2,75 - 3,10 (m, 2H), 1,89 - 2,42 (m, 2H), 1,51 (s, 9H).

Phuong phép 2

1. Phiin gidi bat doi xveng tert-butyl 5-amino-8-brom-4,5-dihydro-1H-benzo[c]azepin-
2(3H)-carboxylat thu dwoc hop ch it tert-butyl (R)-5-amino-8-brom-1,3,4,5-tetrahydro-
2H-benzo[c]azepin-2-carboxylat cing véi (11bS)-4-hydroxydinaphto[2,1-d:1',2'-
f1[1,3,2]dioxaphosphepin 4-oxit (1:1)
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Boc, M OH, hdi luwu 3 gioy O 1.3 phﬁp thé tich
N 0 0. 0 [IPAc hoiluu3 gid

—_—

cO
/P\OH hY 2
: NH, OO le} 2. 3 phén thé tlch’
IPAc, 1am mét dén
O, ,O Br ial an A

Br nhiét d6 trong phong

“OH
v OOy
Br

Thém MeOH (4,8 L) va (S)-(-)-1,1'-binaphtyl-2,2'-diyl hydrophosphat (816,6 g, 2,34
mol) vao tert-butyl 5-amino-8-brom-4,5-dihydro-1H-benzo[c]azepin-2(3H)-carboxylat
(800 g, 2,34 mol). Khudy hén hop nay & 25 °C trong 30 phiit va tao thanh huyén phu dc
mau vang. Khudy huyén phi dic ¢ nhiét do hdi luu (70 °C) thu duoc dung dich mau
vang. C6 hdn hop nay dén kho va thém IPAc (3,44 L) vao. Gia nhiét hdn hop nay dén
nhiét do 70 °C va khudy & nhiét do nay trong 3 gio. Lam mat hdn hop phan tng dén nhiét
do trong phong va thém phén bd sung IPAc (3,44 L) vao. Tiép tuc khudy hén hop phan
Ung nay ¢ nhiét d trong phong trong 16 gi¢. Loc huyén phti dic nay trén may ly tim va
rira banh loc nay ba 1in, mdi lan bing 7 phan thé tich IPAc. Lam kho banh loc u6t nay
trong thoi gian ngén thu dugc hop chét tert-butyl (R)-5-amino-8-brom-1,3,4,5-tetrahydro-
2H-benzo[clazepin-2-carboxylat cing v6i  (11bS)-4-hydroxydinaphto[2,1-d:1',2'-
f][1,3,2]dioxaphosphepin 4-oxit (1:1) (515 g. hiéu sudt:64% ([gia st thu hdi toi da Ia
50%], 91,3% ee) & dang chét rin mau tring. C6 thé 1ap lai qué trinh téi két tinh nay dé
ting ee dén 97,2%.

2. Diéu ché tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat
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1. (COCI); (3,0 duong lugng), DMF (xtic r\II—O
0 tac), DCM, nhiét do trong phong, 2 gid \ %
"f/ Boc—
Y
K‘T%é NS (Do
)~ C b’

]

(1,0 duong lugng) OO

r
TEA (3,0 duong lugng), DCM, nhiét do
trong phong, 2 gio

Thém DMF (luong xuc tac) vao dung dich chira kali 5-(tert-butyl)-1,2,4-oxadiazol-
3-carboxylat (800 mg, 4,0 mmol) va oxalyl clorua (2,0 g, 16 mmol) trong CH>Clz (10
mL). Khudy hdn hop nay & nhiét do trong phong trong 2 gio, va sau dé co bang CH,Cl,
hai 1an. Pha lodng phin cin bang CH>Cl> (20 mL) va thém hop chét tert-butyl (R)-5-
amino-8-brom-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat cung vo6i (11bR)-4-
hydroxydinaphto[2,1-d:1',2'-f][1,3,2]dioxaphosphepin 4-oxit (1:1) (2,0g, 3,0 mmol) va
trietylamin (900 mg, 9,0 mmol) vao. Khu4y hdn hop nay & nhiét do trong phong trong 2
gid va c6. Tinh ché san phdm thd bang sic ky trén silica gel (PE : EtOAc = 2 : 1) thu
dugc tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat & dang chit rdn mau vang (1,2 g, hiéu suét:
80%). ESI-MS (M+Na) *: 515,1. "H NMR (400 MHz, CDCls) ¢: 7,48-7,36 (m, 2H), 7,24-
7,18 (m, 1H), 5,61-5,50 (m, 1H), 4,70-4,51 (m, 1H), 4,38-4,29 (m, 1H), 4,05-3,85 (m,
1H), 3,53-3,48 (m, 1H), 2,24-2,16 (m, 2H), 1,48 (s, 9H), 1,40-1,37 (m, 9H).

3. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c|azepin-2-

gk

o NQ
[
, (1,1 duong luong), Pd(dppHClz N M
5 jl/k,f\é (0.05 duong luong), KOAc (2,0 BOC™
oCc—

duong luong), dioxan, 90°C, 2 git

carboxylat

o]
SN =N SN =N
QHL (1,2 duong luong) N/)\H =

Pd(dppf)Cl, (0,05 duong luong),
K,COs (2,0 duong lugng),
dioxan/H,0, 100°C, 2 gi&
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Téng hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-
carboxylat twong ty nhu quy trinh cho tert-butyl 1-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-
benzo[d]azepin-3(2H)-carboxylat trong Vi du 1, Buéc 12. Tinh ché vat liéu tho bang sic
ky trén silica gel (EtOAc : MeOH = 15 : 1) thu dugc tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-
oxadiazol-3-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3.4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat & dang chét rin mau vang (1,5 g, hiéu
sut: 43%). ESI-MS (M+H) *: 588,3.

4. Tong hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-0xadiazol-3-carboxamit

Boc—N H@/N[N%% H H@/N[N%

TFA /DCM (1: 1)

nhiét do trong phong, 1 gio

Z N =N Z N =N
\N/II\uLN\ X J\ /Q/N\

N~ N
H

Thém TFA (10 mL) vao dung dich chua tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-
oxadiazol-3-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat (1,4 g, 2,3 mmol) trong CH2Clz (10
mL). Khudy hén hop nay trong 1 gio & nhiét do trong phong. Cd hdn hop phéan tng va
san phém tho (1,0 g, hiéu suét: 81%) duoc st dung trong budc tiép theo ma khong can

tinh ché thém. ESI-MS (M+H) *: 488,3.

5. Tong hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[clazepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit (I-RP33)
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N-C N=C
Sl M N ’H
. O~
o%o (2,0 duong lugng)

NaBH;CN (3,0 duong
lugng), ZnCl; (5,0 duong

N —N . XN —N
| Py /[;/N\ lugng), MeOH, 0°C, 16 | Y J;/N‘
NTN NTN

gio

Toéng hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit twong tu nhu quy trinh cho 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl1)-
1,2,4-oxadiazol-3-carboxamit dugc mé ta trén ddy trong phuong phap 1, bude 13. Tinh
ché vat lidu tho bing sic ky trén silica gel (EtOAc : MeOH = 20 : 1) thu dugc (R)-5-(tert-
butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[clazepin-5-yl)-1,2,4-oxadiazol-3-carboxamit ¢ dang chét rin mau
vang (746 mg, hiéu suit: 67%). ESI-MS (M+H) *: 544,3. 'TH NMR (400 MHz, CD;0D)
o: 8,42 (d, J = 5,2 Hz, 1H), 8,03-7,96 (m, 3H), 7,63 (s, 1H), 7,48 (d, J = 8,0 Hz, 1H),
7,23 (d, J = 5,2 Hz, 1H), 5,61 (d, J = 9,6 Hz, 1H), 4,78-4,67 (m, 4H), 3,96-3,82 (m, 3H),
3,90 (s, 3H), 3,06-3,02 (m, 1H), 2,89-2,80 (m, 1H), 2,29-2,22 (m, 1H), 2,07-2,03 (m,
1H), 1,52 (s, 9H).

Vi du 3. 5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-

oxadiazol-3-carboxamit (hop chat 3)

WY e

2-iodoetanol (1,2 duong luong)

K2CO:s (3,0 duong lugng),

| XN /ET\N MeCN, 80°C, 2 giv ‘ XN /Ele
N/)\H ~/ " N/)\M S
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Thém 2-iodoetanol (141 mg, 0,82 mmol) va K2COs (170 mg, 1,23 mmol) vao dung
dich chua  5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit (200 mg, 0,41
mmol) trong CH3CN (20 mL). Khudy hdn hop nay & 80 °C trong 2 gio. Pha lodng hdn
hop nay bing EtOAc (100 mL), rira bang nude (60 mL) va cd. Tinh ché san pham tho
bang HPLC didu ché (CH;CN/H20 ¢6 NHsHCO3 0,05% 1a pha dong) thu duge 5-(tert-
butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit & dang chét
rén mau vang (90 mg, hiéu suat: 32%). ESI-MS (M+H) *: 532,3. '"H NMR (400 MHz,
CD;0D) §: 8,43 (d, J = 5,2 Hz, 1H), 8,04-8,00 (m, 3H), 7,64 (s, 1H), 7,47 (d, J = 8,0 Hz,
1H), 7.25 (d, J = 5,0 Hz, 1H), 5,60 (d, J = 9,6 Hz, 1H), 4,22-4,10 (m, 2H), 3,91 (s, 3H),
3,75 (t, J = 6,0 Hz, 2H), 3,28-3,21 (m, 2H), 2,69-2,65 (m, 2H), 2,31-2,27 (m, 1H), 2,00-
1,97 (m, 1H), 1,53 (s, 9H).

Vi du 4. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(metylsulfonyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-0xadiazol-3-
carboxamit (hop chit 4)

H@/[{% o§%~ H\Q/{H

MsCl (1,2 duong luong)

T

TEA (3,0 duong lugng), DCM,
nhiét d6 trong phong, 2 gio

N _N N —N
Do DS

Toéng hop 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(metylsulfonyl)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit twong tw nhu quy trinh cho 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(metylsulfonyl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-
1,3.,4-oxadiazol-2-carboxamit trong Vi du 15. Tinh ché san phém thd béng HPLC diéu
ché (CH;CN/H20 c¢6 NH4HCO3 0,05% 1a pha dong) thu duge 5-(tert-butyl)-N-(8-(2-((1-
metyl- 1H-pyrazol-4-yl)amiho)pyrimidin—4-y1)-2-(metylsulfonyl)-Z,3 ,4,5-tetrahydro-1H-
benzo[clazepin-5-yl)-1,2,4-oxadiazol-3-carboxamit ¢ dang chat rin mau vang (98 mg,
hiéu sudt: 60%). ESI-MS (M+H) *: 566,2. 'TH NMR (400 MHz, CDCls) ¢: 8,45 (d, J = 4,8
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Hz, 1H), 8,02 (s, 1H), 7,94-7,92 (m, 2H), 7,57-7,48 (m, 3H), 7,07 (d, J = 5,2 Hz, 1H),
6,96 (s, 1H), 5,72 (t, J = 8.8 Hz, 1H), 4,85-4,81 (m, 1H), 4,57-4,53 (m, 1H), 4,03-3,97
(m, 1H), 3,93 (s, 3H), 3,66-3,63 (m, 1H), 2,74 (s, 3H), 2,39-2,21 (m, 2H), 1,49 (s, 9H).

Vidu 5. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit (hop chat 5)

N-Q N-O
N M 1 H
H =008
O:CO (5,0 duong lugng)

NaBH;CN (3,0 duong
luong), ZnCl, (5,0 duong

[N /CTN Iwong), MeOH, nhiét do N AN
— lugng), MeOH, nhiét do /E/ —
N/)\H = trong phong, 16 gio N/)\N =X

Thém NaBH3CN (66 mg, 1,08 mmol) va ZnClz (246 mg, 1,8 mmol) vao dung dich
chita  5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3.4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit (180 mg, 0,36 mmol)
va dihydrofuran-3(2H)-on (132 mg, 1,8 mmol) trong MeOH (20 mL). Khudy hdn hop
ndy & nhiét d6 trong phong trong 16 gid. Sau khi ¢d va pha loang bang nude (30 mL),
chiét hdn hop nay bang EtOAc (80 mL x 2). Rira 16p hiru co dugc gdp lai bang H,0 (60
ml) va ¢6. Tinh ché san phidm tho bing HPLC diéu ché (CH3CN/H20 c¢6 NH4HCO:3
0,05% la pha dong) thu dugc 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-
1,2,4-oxadiazol-3-carboxamit & dang chit rin mau vang (114 mg, hiéu suét: 49%). ESI-
MS (M+H) *: 544,3. 'TH NMR (400 MHz, CDsOD) ¢: 8,30 (d, J = 5,2 Hz, 1H), 7,92-7,85
(m, 3H), 7,51 (s, 1H), 7,35 (d, J = 8,4 Hz, 1H), 7,11 (d, J = 5,2 Hz, 1H), 5,50 (d, J = 9,6
Hz, 1H), 4,67-4,55 (m, 4H), 3,84-3,70 (m, 3H), 3,80 (s, 3H), 2,95-2,89 (m, 1H), 2,76-
2,72 (m, 1H), 2,15-2,12 (m, 1H), 1,95-1,92 (m, 1H), 1,40 (s, 9H).

Vi du 6. 5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-
oxadiazol-3-carboxamit (hop chit 6)
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(3,0 duong luong)

N-O N-Q
| N L~
] Hjl/kﬂ 10— >=0 HO—» \g/kﬂ

NaBH;CN (5,0 duong
lugng), ZnCl, (10,0 dwong Q \
SN =N luong), MeOH, nhiét do | N =N
| N— \ - A N—
NA\H ~ trong phong, 4 gio N N

Téng hop S5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit twong tu nhu quy trinh cho 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,2,4-oxadiazol-3-carboxamit trong Vi du 5. Tinh ché san pham thd bang sic ky trén
silica gel (EtOAc : MeOH = 10 : 1) thu dugc 5-(tert-butyl)-N-(2-(3-hydroxyxyclobutyl)-
8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit ¢ dang chat rin mau vang (102 mg,
hiéu sudt: 53%). ESI-MS (M+H) *: 557,7. "H NMR (400 MHz, CD30D) ¢: 8,29 (d, J =
5,2 Hz, 1H), 7,87 (s, 3H), 7,50 (s, 1H), 7,32 (d, J = 8,8 Hz, 1H), 7,09 (d, J = 5,6 Hz, 1H),
5,45 (d, J = 10,0 Hz, 1H), 3,86-3,78 (m, 3H), 3,75 (s, 3H), 3,09-3,06 (m, 1H), 2,80-2,74
(m, 1H), 2,50-2,39 (m, 3H), 2,14-2,05 (m, 1H), 1,88-1,85 (m, 1H), 1,72-1,69 (m, 2H),
1,41 (s, 9H).

Vidu 7. 5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo|c]azepin-5-yl)-1,2,4-oxadiazol-3-

carboxamit (hop chit 7)
H N-O
/
o>y N%N/)\é
0]

2 IN /Elj\
N
\N)\H ~ \\
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1. Tong hop 4-metoxy-N-(1-etyl-1H-pyrazol-4-yl)pyrimidin-2-amin

(6] /CN (1,0 duong luong)
N HoNTX N~

o
N SN =N
g L Lo
N/ cl Pd,(dba); (0,05 duong lugng), S-Phos (0,1 N/ N =
H

duong lugng), Cs,COs (2,0 duong luong),
dioxan, 100°C, 4 gio

~

Toéng hop 4-metoxy-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin tuong ty nhu
quy trinh cho 4-metoxy-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin trong Vi du 1,
Buéc 10. Tinh ché vat liéu thd bang sic ky trén silica gel (PE : EtOAc =1 : 1) thu duoc
4-metoxy-N-(1-etyl-1H-pyrazol-4-yl)pyrimidin-2-amin (420 mg, hiéu suit: 43%) & dang
chit rin mau ndu vang. ESI-MS (M+H) *: 220,1.

2. Tong hop 4-clo-N-(1-etyl-1H-pyrazol-4-yl) pyrimidin-2-amin

oM

Son Goomndo

100°C,2 gio 100°C,16 gio

Thém HBr (5 mL, 48% trong nudc) vao 4-metoxy-N-(1-etyl-1H-pyrazol-4-
yl)pyrimidin-2-amin (420 mg, 1,9 mmol). Gia nhiét hén hop phan tng dén 100 °C va
khudy & nhiét d6 nay trong 2 gio. C6 hdn hgp phén tng va sau d6 thém POCI; (5 mL)
vao. Gia nhiét hdn hop phan tng dén 100 °C va khudy & nhiét do nay trong 16 gid. Lam
mét hon hop phéan tng dén nhiét do trong phong va db vao trong nudc da. Diéu chinh do
pH cta dung dich nay dén pH = 8 bang NaOH trong nuéc (5 M). Chiét pha nudc c6 tinh
kiém bing EtOAc (2x30 mL). Rira cac 16p hitu co duge gop lai bang nude mudi (100
mL), lam kho (Na;SO4) va cb. Tinh ché vat liéu thd bang sic ky trén silica gel (PE :
EtOAc = 1 : 1) thu dugc 4-clo-N-(1-etyl-1H-pyrazol-4-yl)pyrimidin-2-amin ¢ dang chat
rin mau tring (220 mg, hiéu sut:51%). ESI-MS (M+H) *: 224,1.
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3. Tong hop tert-butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-etyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-

O
o NO
/ V\/)jL a1 du’(mg luong), Pd(dppf)Cl, (0,05 N ’ M
Boc— duong lugng), KOAc (2,0 duong luong), Boc—
dioxan, 100°C, 12 gio

N (1,2 duong luong) XN _N
| N

Pd(dppt)Clz (0,05 du(mg luong),
K,COs (2,0 duong lugng),
dioxan/H,0, 80°C, 2 gio

carboxylat

Thém nhanh KOAc (332 mg, 3,39 mmol) va Pd(dppf)Cla*CH2ClL, (89 mg, 0,11
mmol) vao hdn hop gdm tert-butyl ~8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat (560 mg, 1,13 mmol)
va PinB-BPin (288 mg, 1,10 mmol) trong 1,4-dioxan khan (11 mL) trong Na. Khudy hdn
hop nay ¢ 100 °C trong 12 gio trong N». Sau khi lam mat hdn hop phan ting xubng, thém
4-clo-N-(1-etyl-1H-pyrazol-4-yl)pyrimidin-2-amin (301 mg, 1,35 mmol), K2COs (312
mg, 2,26 mmol), Pd(dppf)Cla»CH2Clz (89 mg, 0,11 mmol) va H2O (2,5 mL) vao. Khudy
hdn hop nay & 80 °C trong 2 gid trong N». Sau khi lam mat hdn hgp phan tng xubng, c¢d
hdn hop nay va tinh ché bing cot silica gel (PE: EtOAc = 3 : 1) thu duoc tert-butyl 5-(5-
(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-etyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat (200 mg,
hidu sut: 29%) & dang chét ran mau vang. ESI-MS (M+H) *: 602,2.

4. Didu ché 5-(tert-butyl)-N-(8-(2-((I1-etyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit
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IRV A o

TFA/DCM (1:1)

nhiét do trong phbn;, 1 gio
NN —N NN —N
| N N
N&KH/{;/ \ /)\H/[;/ \

Thém TFA (5 mL) vao dung dich chira tert-butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-
2H-benzo[ c]azepin-2-carboxylat (200 mg, 0,33 mmol) trong CH>Cl> (5 mL), khudy hdn
hop nay 1 gi0 ¢ nhiét do trong phong. Sau khi c6, san phdm tho (166 mg, hidu suét:
100%) duogc str dung trong budce tiép theo ma khong can tinh ché thém. ESI-MS (M+H)
":502,7.

5. Téng hop 5-(tert-butyl)-N-(8-(2-((I1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit
(I-RP1)

N-O N-O
] HKLM o> NE/LM
O:<>O (5,0 duon

g luong)

NaBH;CN (10,0 duong luong),
ZnCl, (20,0 duong luong), MeOH,

l P /@N nhiét d6 trong phong, 3 gi& N /N\N
iét o trong phong, 3 gi L

Thém NaBH3CN (21 mg, 0,33 mmol) va ZnCl> (90 mg, 0,66 mmol) vao dung dich
chira 5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3.,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit (166 mg, 0,33 mmol)
va dihydrofuran-3(2H)-on (119 mg, 1,65 mmol) trong MeOH (18 mL). Khudy hdn hop
ndy & nhiét do trong phong trong 3 gid. Sau khi c6 va pha loéng bang nuéc (30 mL),
chiét hdn hop nay bang EtOAc (80 mL x 2). Rira 16p hitu co dugc gop lai bang H>O (60
mL) va cd. Tinh ché san phim tho bang TLC diéu ché (CH2CL : MeOH = 20 : 1) thu
dugc 5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-
y1)-2,3,4,5-tetrahydro- 1H-benzo[clazepin-5-yl)-1,2,4-oxadiazol-3-carboxamit ¢  dang
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chit rdn mau vang (60 mg, hiéu suit: 32%). ESI-MS (M+H) *: 557,7. '"H NMR (400
MHz, CDCl3) §: 8,42 (d, J = 5,2 Hz, 2H), 7,90 (s, 1H), 7,85 (d, J= 8,0 Hz, 1H), 7,79 (s,
1H), 7,57-7,53 (m, 2H), 7,04 (d, J = 5,2 Hz, 1H), 5,71 (t, J = 8,4 Hz, 1H), 4,82-4,66 (m,
4H), 4,17 (q, J = 7,2 Hz, 2H), 3,91-3,72 (m, 3H), 2,99-2,92 (m, 1H), 2,63-2,58 (m, 1H),
2.40-2,34 (m, 1H), 2,15-2,07 (m, 1H), 1,51(t, J= 7,6 Hz, 3H), 1,45 (s, 9H).

Vi du 8. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-

oxadiazol-3-carboxamit (hop chit 8)

N-O N-O
1A 0 L
H
i
(5,0 duong lugng)

NaBH3CN (5,0 duong
lugng), CH;COOH (xtic

l \N /N . o 1o \N /N
. J;/N‘ tac), MeOH, 50°C, 4 gid | P /L)\'“
S "N

Toéng hop 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(tetrahydro-2H-pyran-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl1)-1,2,4-
oxadiazol-3-carboxamit twong tu nhu quy trinh cho 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepin-5-yl)-1,3,4-oxadiazol-2-carboxamit trong Vi du 12, Budc 4. Tinh ché san
phdm thé bang HPLC diéu ché (CH3CN/H>0 ¢6 NH4HCOs 0,05% 1a pha dong) thu dugc
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(tetrahydro-
2H-pyran-4-yl)-2,3,4,5 —tetrahydfo- 1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit & dang chit rin mau vang (20 mg, hiéu suat: 14%). ESI-MS (M+H) *: 572,3.
'H NMR (400 MHz, CDsOD) ¢: 8,30 (s, 1H), 7,91-7,86 (m, 3H), 7,53 (s, 1H), 7,36 (d, J
= 8,0 Hz, 1H), 7,10 (d, J = 5,6 Hz, 1H), 5,48 (d, J = 9,2 Hz, 1H), 4,19-3,88 (m, 4H),
3,78 (s, 3H), 3,30-3,21 (m, 2H), 3,16-3,03 (m, 2H), 2,67-2,62 (m, 1H), 2,16-2,11 (m,
1H), 1,96-1,83 (m, 3H), 1,64-1,52 (m, 2H), 1,38 (s, 9H).
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Vi du 9. (R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-o0xadiazol-
3-carboxamit (hop chit 9)

1. Téng hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat

N=
Boc— g/g\’
Boc— O
(1,05 duong lugng)

Pd(dppf)Cl, (0,1 duong lugng), KOAc (2,0 duong lucmg) o0

'

dioxan, 90°C, 2 gio

Khudy hdn hop gdm tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat (1,2 g, 2,43 mmol),
44.4'4'.5,5,5,5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (650 mg, 2,56 mmol), KOAc (477
mg, 4,86 mmol) va Pd(dppf)Cl.DCM (196 mg, 0,24 mmol) trong 30 mL 1,4-dioxan &
90 °C trong 2 gio¢ trong khi nito. Sau khi lam lanh dén nhiét do trong phong, pha lodng
han hop nay bing EtOAc (200 mL), rira bing nude (50 mLx2), 1am kho bang Na:SO4 va
c6 thu duoc tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-benzo| c]Jazepin-2-carboxylat,
hop chit nay duoc sit dung trong budc tiép theo ma khong can tinh ché thém. ESI-MS
(M+H) *: 541,3.

2. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-
clopyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat
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S d ‘{L
Boc— ﬁ cl Boc— Q/Q\N/
ﬁN
N /“\ (1,2 duong lugng)

Z "N
Pd(dppfCl (0,1 dwong lugng), K2COs (2 0
duong lugng), dioxan/H,0, 90°C, 12 gio N~ ¢

Khudy hdn hop gbém tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-8-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-
benzo[c]azepin-2-carboxylat (1,31 g, 2,43 mmol), 2,4-diclopyrimidin (344 mg, 2,31
mmol), Pd(dppf)Clz (196 mg, 0,24 mmol) va KoCO;3 (672 mg, 4,86 mmol) trong 20 mL
dioxan/H>O (4:1) & 90 °C trong 12 gio trong méi truong khi Na. Sau khi loai b6 dung
mdi, tinh ché phan cin bang sic ky trén silica gel (CH2Clz : MeOH = 20 : 1) thu duogc
tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-clopyrimidin-4-yl)-
1,3.4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat & dang chét rin mau vang (900 mg,
hiéu suét: 70% cho hai buéc). ESI-MS (M+H) *: 527,2.

3. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1,5-
dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c[azepin-
2-carboxylat

N N:iL =N Boc— \
Boc— QAN/ /%N\
H2N (1,2 duwong lugng)
Pda(dba)s (0,1 dwong
Z>N luong), S-Phos (0,2
\N)l\ duong lugng), Cs,COs3

Cl (2,0 duong lugng),
dioxan, 100°C, 2 gi&

Khudy hén hop gdm tert-butyl  (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-8-(2-clopyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-
carboxylat (900 mg, 1,71 mmol), 1,5-dimetyl-1H-pyrazol-4-amin (228 mg, 2,05 mmol),
Cs2COs (1,11 g, 3,42 mmol), Pdax(dba)s (157 mg, 0,17 mmol) va S-Phos (140 mg, 0,34
mmol) trong 15 mL 1,4-dioxan ¢ 100 °C trong 2 gio trong khi nito. Pha lodng hdn hop

97



47898 98/232

nay bing EtOAc (200 mL) va rira bing nude (60 mLx2). Lam khé pha hitu co bang
Na2SO;s va co. Tinh ché san phim tho bang sic ky trén silica gel (DCM/MeOH = 20:1)
thu duoc tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1,5-
dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl1)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-
carboxylat & dang chat rin mau vang (110 mg, higu sudt: 11%). ESI-MS (M+H) *: 602,3.
'H NMR (400 MHz, CDCl3) é: 8,39-8,38 (m, 1H), 7,93-7,90 (m, 2H), 7,67 (s, 1H), 7,46-
7,44 (m, 2H), 7,05 (d, J = 4,2 Hz, 1H), 6,48-6,41 (m, 1H), 5,69-5,59 (m, 1H), 4,81-4,66
(m, 1H), 4,50-4,41 (m, 1H), 4,10-4,03 (m, 1H), 3,81 (s, 3H), 3,61-3,52 (m, 1H), 2,23 (s,
3H), 2,20-2,16 (m, 2H), 1,40 (s, 9H), 1,34-1,30 (m, 9H).

4. Tong hop (R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-o0xadiazol-3-carboxamit
TFA/DCM (1:1)

\ %L
Boc— g/k\N/ r
nhiét do trong phong, 1 glo
Z N —N
S & - N\
NN

Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-

yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,2,4-oxadiazol-3-
carboxamit theo quy trinh gidng quy trinh ctia 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3.4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-
oxadiazol-3-carboxamit trong Vi du 2. Vit liéu tho duoc su dung tiép ma khong can tinh

ché thém. ESI-MS (M+H) *: 502,2.
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5. Tong hop (R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(2-hydroxyetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-0xadiazol-3-

carboxamit

ZZ* Ho—/™ ZZA\ /

2-iodoetanol (2,5 duong hrong)

K2COs (3,0 duong lugng),
MeCN, 80°C, 12 gi¢

Téng hgp (R)-5-(tert-butyl)-N-(8-(2-((1, 5-dimetyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(2-hydroxyetyl)-2,3.4,5-tetrahydro- 1 H-benzo[ c]azepin-5-yl)-
1,2,4-oxadiazol-3-carboxamit twong tu nhu quy trinh cho 5-(tert-butyl)-N-(2-(2-
hydroxyetyl)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-
1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit trong Vi du 3. Tinh ché vat liéu
thd bang sic ky trén silica gel (CH2Cl, : MeOH = 10 : 1) thu duge (R)-5-(tert-butyl)-N-
(8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(2-hydroxyetyl)-2,3,4,5-
tetrahydro-1H-benzo[clazepin-5-y1)-1,2,4-oxadiazol-3-carboxamit & dang chét rin mau
vang (43 mg, hiéu suit 42%). ESI-MS (M+H) *: 546,3. '"H NMR (400 MHz, CDs0D) 4:
8,32 (d, J = 5,2 Hz, 1H), 8,00-7,98 (m, 2H), 7,60 (s, 1H), 7,42 (d, J = 8,0 Hz, 1H), 7,23
(d, J = 5,2 Hz, 1H), 5,58-5,56 (m, 1H), 4,16-4,10 (m, 2H), 3,82 (s, 3H), 3,73 (t, J = 6,0
Hz, 2H), 3,30-3,21 (m, 2H), 2,67-2,65 (m, 2H), 2,30-2,27 (m, 1H), 2,25 (s, 3H), 2,02-
1,96 (m, 1H), 1,52 (s, 9H).

Vi du 10. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo|[c]azepin-5-yl)-1,2,4-o0xadiazol-
3-carboxamit (hop chat 10)
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L AU OV O

(5,0 duong lugng)

NaBH;CN (5,0 duong
lugng), ZnCl, (10,0

N
SN =N duong 1 oN /E/
g lugng), MeOH, | N—
| N&KM//;/N“ 50°C, 4 git N/)\H =

Toéng hop 5-(tert-butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit twong tw v6i quy trinh duge mé ta trong Vi du 7, Budc 3. Tinh ché vat liéu
thd bing HPLC diéu ché (CH;CN/H>O c6 NHHCO;3 0,05% la pha dong) thu dwoc 5-
(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ cazepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit & dang cht rin mau vang (97 mg, hidu suit: 57%). ESI-MS (M+H) *: 558,3.
'H NMR (400 MHz, CD;0D) d: 8,43 (d, J = 5,2 Hz, 1H), 8,04-7,99 (m, 3H), 7,64-7,63
(m, 1H), 7,48 (d, J = 8,0 Hz, 1H), 7,24 (d, J = 5,2 Hz, 1H), 5,61 (d, J = 9,6 Hz, 1H),
4,10-3,91 (m, 4H), 3,90 (s, 3H), 3,78-3,71 (m, 2H), 3,36-3,10 (m, 3H), 2,33-2,20 (m,
2H), 2,06-1,96 (m, 2H), 1,52 (s, 9H).

Vi du 11. (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-0xadiazol-3-
carboxamit (hop chét 11)

1. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo [c]azepin-2-

carboxylat
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duong lugng), KOAc (2,0 duong
lwgng), dioxan, 90°C, 2 gid

Boc—

') O

Bt

g © Ho NQ
N \g/[ N/)\é (1,1 duong luong), Pd(dppHCL, (0,05  Boc—

Cl
N Y XN —N
r —_ | \N§
QN /LN (1,2 duong lugng) N/)\H/g/

Pd(dppf)CL, (0,05 dwong lugng),

K>CO;s (2,0 duong lugng),

dioxan/H,0, 100°C, 2 gid

Téng hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-

metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[ cJazepin-2-
carboxylat twong tu nhu quy trinh cho tert-butyl 1-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-7-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-
benzo[d]azepin-3(2H)-carboxylat trong Vi du 1, Budc 12. Tinh ché vat liéu thd bang sic
ky trén silica gel (EtOAc : MeOH = 15 : 1) thu dugc tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-
oxadiazol-3-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat & dang chét rin mau vang (1,5 g, hi¢u
sut: 43%). ESI-MS (M+H) *: 588,3.

2. Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-
yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit

Boc—N HE/N[N%% H HQ/N&’N%L

TFA/DCM (1:1)

nhiét do trong phbn;, 1 gio

Z>N =N Z>N =N
SWPS SWeS

N~ N
H

Thém TFA (10 mL) vao dung dich chtra tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-
oxadiazol-3-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat (1,4 g, 2,3 mmol) trong CHxCl, (10
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mL). Khudy hdn hgp nay trong 1 gid & nhiét do trong phong. Co hon hop phan tng va
san phém tho (1,0 g, hiéu suét: 81%) dugc su dung trong budc tiép theo ma khong can

tinh ché thém. ESI-MS (M+H) *: 488,3.

3. Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(2,2, 2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[cazepin-5-yl)-1,2,4-0xadiazol-3-

carboxamit

F )
H I\i:iL F v F /N HW/E\—O
HN 7]/<N/ F O—ﬁ F F4C N

0 o F @)
(2 duong lugng)

DIPEA (2,0 duong lugng), CHsCN, 80°C, 2 gio

N o BEe
A L Ao N

N
H H

Thém 2,2,2-trifloetyl triflometansulfonat (60 mg, 0,3 mmol) va DIPEA (34 mg, 0,3
mmol) vdao dung dich chira (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,2,4-oxadiazol-3-
carboxamit (75 mg, 0,15 mmol) trong CH3CN (5 mL). Khudy hdn hop nay & 80 °C trong
2 gidr trong didu kién vi séng. Co hdn hop nay va tinh ché bang TLC diéu ché
(DCM/MeOH=10:1) thu dugc (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-
1,2,4-oxadiazol-3-carboxamit ¢ dang chit rdn mau vang (45 mg, hiéu sudt: 58%). ESI-
MS (M+H) *: 570,2. '"H NMR (400 MHz, CD;0D) ¢: 8,30 (d, J= 5,6 Hz, 1H), 7,92-7,86
(m, 3H), 7,50 (s, 1H), 7,35 (d, J = 8,0 Hz, 1H), 7,10 (d, J = 5,6 Hz, 1H), 5,48-5,50 (m,
1H), 4,26-4,22 (m, 1H), 4,02-3,98 (m, 1H), 3,78 (s, 3H), 3,32-3,27 (m, 1H), 3,21-3,17
(m, 1H), 3,05-2,98 (m, 2H), 2,17-2,07 (m, 1H), 1,91-1,82 (m, 1H), 1,40 (s, 9H).

Vidu 12. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit (hop chat 12)
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1. Diéu ché tert-butyl 8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-4,5-
dihydro-1H-benzo[c]azepin-2(3H)-carboxylat

N-N
- H
NH, NN N_ M >7L
Boc—N KO\”/ko Boc—N O
@)

O (1,2 duong lugng)

HATU (1,5 duong luong), TEA (3,0 duong
r lwong), DCM, nhiét d6 trong phong, 4 gio r

Thém trietylamin (1,69 g, 16,8 mmol) va tert-butyl 5-amino-8-brom-4,5-dihydro-
1H-benzo[ c]azepin-2(3H)-carboxylat (1,9 g, 5,6 mmol) vao dung dich chtra kali 5-(tert-
butyl)-1,3,4-oxadiazol-2-carboxylat (1,4 g, 6,7 mmol) va HATU (3,2 g, 8,4 mmol) trong
DMF (20 mL). Khudy hén hgp nay & nhiét d6 trong phong trong 4 gio. Sau khi pha loang
bang nudc (80 mL), chiét hdn hop nay bang EtOAc (100 mL x 2). Rua cac chat hiru co
duoc gdp lai bing nuéc mudi (80 mL), 1am khé, va cd. Tinh ché san pham tho bang séc
ky cot silica gel (PE/EtOAc = 2:1) thu dugc tert-butyl 8-brom-5-(5-(tert-butyl)-1,3,4-
oxadiazol-2-carboxamido)-4,5-dihydro-1H-benzo[c]azepin-2(3H)-carboxylat ¢ dang chit
ran mau vang (1,8 g, hiéu sudt: 62%). ESI-MS (M+H-56) *: 437,3. 'TH NMR (400 MHz,
CDsOD) 6: 7,51-7,43 (m, 2H), 7,28-7,26 (m, 1H), 5,52-5,45 (m, 1H), 4,65-4,61 (m, 1H),
4,43-439 (m, 1H), 4,15-4,09 (m, 1H), 3,65-3,43 (m, 1H), 2,08-2,03 (m, 2H), 1,50 (s,
9H), 1,43-1,42 (m, 9H).

2. Diéu ché tert-butyl 5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-benzo[c]azepin-2(3H)-

carboxylat
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Khudy hdn hop gdm tert-butyl 8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-4,5-dihydro-1H-benzo[clazepin-2(3H)-carboxylat (1,6 g, 3,2 mmol), PinB-
BPin (802 mg, 3,84 mmol), KOAc (640 mg, 6,4 mmol) va Pd(dppf)Clo>CH2Cl (130 mg,
0,16 mmol) trong 20 mL 1,4-dioxan khan & 80 °C trong 16 gio trong khi nito. Sau khi
lam maét hon hop nay dén nhiét do trong phong, thém 4-clo-N-(1-metyl-1H-pyrazol-4-
y)pyrimidin-2-amin (802 mg, 3,84 mmol), Pd(dppf)Cl2*CH2Cl> (130 mg, 0,16 mmol),
K>COs(1,3 g, 9,6 mmol), va HO (5 mL) vao va khudy hdn hop thu dugc & 80 °C trong
16 gio nita. Pha lodng hdn hop nay bing EtOAc (200 mL), rira bang nuée (80 mLx2),
lam kho bing Na»SOs, va cd. Tinh ché san pham tho bang sic ky cot trén silica gel
(EtOAc/MeOH = 20:1) thu dugc tert-butyl 5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-
benzo[c]azepin-2(3H)-carboxylat & dang chét ran mau vang (1,4 g, hiéu suét: 86%). ESI-
MS (M+H) *: 588,3. 'TH NMR (400 MHz, CD;0D) ¢: 8,42-8,38 (m, 1H), 8,11-7,95 (m,
3H), 7,66-7,50 (m, 2H), 7,24-7,21 (m, 1H), 5,64-5,62 (m, 1H), 4,85-4,47 (m, 2H), 3,93-
3,88 (m, 1H), 3,57-3,54 (m, 1H), 2,12-2,10 (m, 2H), 1,51 (s, 9H), 1,43-1,34 (m, 9H)

3. Diéu ché 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit
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Thém TFA (5 mL) vao dung dich chira tert-butyl 5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-
benzo[c]azepin-2(3H)-carboxylat (600 mg, 1,02 mmol) trong CH>Cl, (5 mL). Khudy hén
hop nay 1 gid & nhiét do trong phong. Sau khi loai bé dung mdi, 1am kho phan cin trong
chan khong thu duoc hop chét néu & d& muc tho (460 mg, hidu suat: 80%), hop chat nay
dugc st dung trong budce tiép theo ma khong can tinh ché thém. ESI-MS (M+H) *: 488.3.

4. Tong hop 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-

oxadiazol-2-carboxamit

—N N~
s P
o LYy
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SN =N NaBFECN (5,0 duong AN =N
| L //;/N~ luong), CH;COOH (xiic N //;/N_
N H N H

tac), MeOH, 50°C, 4 gi&

Thém NaBH3CN (112 mg, 1,75 mmol) va CH3COOH (luong xuc tac) vao dung
dich chua  5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3.,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (170 mg, 0,35
mmol) va dihydro-pyran-4-on (175 mg, 1,75 mmol) trong MeOH (30 mL). Khudy hén
hop nay ¢ 50 °C trong 4 gio. Sau khi lam mat xubng nhiét do trong phong, diéu chinh
han hop nay dén do pH = 8 bang NH4OH dém dic. Sau khi ¢, tinh ché san pham tho
bing HPLC didu ché (CH;CN/H20 c6 NH4HCO3 0,05% 1a pha dong) thu duge 5-(tert-
butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(tetrahydro-2H-
pyran-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit &
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dang chét rin mau vang (24 mg, hiéu suit: 9%). ESI-MS (M+H) *: 572,3. '"H NMR (400
MHz, CDsOD) 6: 8,29 (d, J = 5,2 Hz, 1H), 7,91-7,85 (m, 3H), 7.53 (s, 1H), 7,36 (d, J =
8,0 Hz, 1H), 7,10 (d, J = 5,6 Hz, 1H), 5,44 (d, J = 9,2 Hz, 1H), 4,08-3,86 (m, 4H), 3,78
(s, 3H), 3,28-3,20 (m, 3H), 3,08-3,01 (m, 1H), 2,63-2,57 (m, 1H), 2,14-2,09 (m, 1H),
1,94-1,76 (m, 3H), 1,63-1,49 (m, 2H), 1,38 (s, 9H).

Vi du 13. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit (hop chit 13)

Ho NN Ho )
NYM >7L OQ\ N\H/ko
N
HN 0
3 0
O%O (5,0 duong lwong)

NaBHsCN (5,0 duong lvong),
ZnCl, (10,0 duong lwgng), MeOH,

\ hiét d6 he I 6 git
| /)\ /L/N‘ nhiét do trong phong, 16 gi&v /)\ LN
N H N lI:,I|

Toéng hop 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2-(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit twong tw nhu quy trinh cho 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(tetrahydro-2H-pyran-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1,2,4-oxadiazol-3-carboxamit trong Vi du 8. Tinh ché san phim tho
bing HPLC diéu ché (CHsCN/H20 c6 NH4sHCO;3 0,05% la pha dong) thu dugc S-(tert-
butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4.5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit & dang chét rin mau
vang (59 mg, hiéu suat: 33%). ESI-MS (M+H) *: 544,2. "H NMR (400 MHz, CD30D) ¢:
8,29 (d, J =52 Hz, 1H), 7,91 (d, J = 8,0 Hz, 1H), 7,86 (s, 1H), 7,83 (s, 1H), 7,51 (s, 1H),
7,36 (d, J = 8,4 Hz, 1H), 7,09 (d, J = 5,2 Hz, 1H), 5,46 (d, J = 10,0 Hz, 1H), 4,65-5,55
(m, 4H), 3,83-3,67 (m, 3H), 3,77 (s, 3H), 2,96-2,93 (m, 1H), 2,79-2,73 (m, 1H), 2,13-
2,10 (m, 1H), 1,93-1,90 (m, 1H), 1,38 (s, 9H).

Vi du 14. (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yI)-1,3,4-oxadiazol-2-
carboxamit (hop chét 14a) va (S)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
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yl)amino) pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-
yl)-1,3,4-oxadiazol-2-carboxamit (hop chét 14b)

Phuong phép 1

-N -N -N
H '\f \ H '\f \ H "f N
S e AN S e N o e R
o) 0 o)
—_— +
SN =N SN =N SN =N
| N/)\NL/N_ | N/)\N/Q/N_ N/)\N/Q/N_
H H H
14a 14b

Cho axit 5-tert-butyl-1,3,4-oxadiazol-2-carboxylic {8-[2-(1-metyl-1H-pyrazol-4-
ylamino)-pyrimidin-4-yl]-2-oxetan-3-yl-2,3.4,5-tetrahydro-1H-2-benzazepin-5-yl } -amit
(264 mg) trai qua qua trinh phén tach bang sic ky SFC (OD-H (2 x 25 c¢m), metanol 30%
(DEA 0,1%)/CO,, 100 bar, 65 mL/phut, 220 nm, thé tich tiém: 0,5 mL, 4 mg/mL,
metanol) va thu dugc 93 mg hop chit cua dinh-1 (do tinh khiét héa hoc >99%, ee >99%))
va 97 mg hop chét cuia dinh-2 (d6 tinh khiét hoa hoc >99%, ee >99%).

Dinh 1 duoc gan la axit 5-tert-butyl-1,3,4-oxadiazol-2-carboxylic {(R)-8-[2-(1-
metyl-1H-pyrazol-4-ylamino)-pyrimidin-4-yl]-2-oxetan-3-yl-2,3,4,5-tetrahydro-1H-2-
benzazepin-5-yl}-amit: LCMS: Rt 0,84 phat, m/z 544,2. 'H NMR (400 MHz,
METANOL-d4) & 8,41 (br. s., 1H), 7,84 - 8,14 (m, 3H), 7,63 (br. s., 1H), 7,47 (t, J= 7,56
Hz, 1H), 7,21 (d, J= 10,04 Hz, 1H), 5,57 (d, J= 9,29 Hz, 1H), 4,61 - 4,80 (m, 4H), 3,66 -
4,07 (m, 6H), 3,05 (br. s., 1H), 2,88 (d, J = 9,04 Hz, 1H), 2,23 (br. s., 1H), 2,05 (br. s.,
1H), 1,50 (d, J= 2,89 Hz, 9H).

Pinh 2 dugc gan la axit 5-tert-butyl-1,3,4-oxadiazol-2-carboxylic {(S)-8-[2-(1-
metyl-1H-pyrazol-4-ylamino)-pyrimidin-4-yl]-2-oxetan-3-yl-2,3,4,5-tetrahydro-1H-2-
benzazepin-5-yl}-amit: LCMS: Rt 0,84 phut, m/z 5442. 'H NMR (400 MHz,
METANOL-d4) & 8,42 (d, J= 5,02 Hz, 1H), 7,86 - 8,14 (m, 3H), 7,63 (s, 1H), 7,48 (d, J
= 8,09 Hz, 1H), 7,22 (d, J= 5,27 Hz, 1H), 5,58 (d, /= 9,73 Hz, 1H), 4,59 - 4,81 (m, 4H),
3,73 - 4,05 (m, 6H), 3,05 (br. s., 1H), 2,89 (br. s., 1H), 2,23 (br. s., 1H), 2,06 (d, J= 5,52
Hz, 1H), 1,50 (s, 9H).
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Phuong phap 2

1. Tong hop tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat

0O
(0]
NH, KO \% N %L
Boc— N Boc— \N/
(1,2dwong lvong)
HATU (1,5 duong lugng), TEA (2,0 duong
r r

lwong), DCM, nhiét do trong phong, 2 gio

Thém HATU (2,6 g, 6,8 mmol) va kali 5-(tert-butyl)-1,3,4-oxadiazol-2-carboxylat
(1,12 g, 5,4 mmol) vao dung dich chira tert-butyl (R)-5-amino-8-brom-1,3,4,5-tetrahydro-
2H-benzo[ c]azepin-2-carboxylat (3,1 g, 4,5 mmol) va trietylamin (910 mg, 9,0 mmol)
trong DCM (100 mL). Khudy hdn hop niy & nhiét do trong phong trong 2 gid. Sau do
thém nuéc (100 mL) vao va chiét hdn hop nay bang DCM (2 x 100 mL). Lam kho cac
chét hitu co duoc gdp lai va co. Tinh ché san pham thé bang sdc ky cot trén silica gel (ete
dau hoa/EtOAc = 4:1) thu duoc tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat ¢ dang chit rin mau

tréng (1,8 g, hiéu suit: 82%). ESI-MS (M+H)*: 493,1.

2. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat

% Boc— g/<
0
Boc— H \N/\ \B’

(1,05 duong lugng)

Pd( dppf )Cl2 (0,1 du‘dng lwgng), KOAc (2,0
duong lwgng

dioxan, 90°C, 2 gi&

-
y

Khudy hén hop gdm tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat (1,8 g, 3,65 mmol),
bis(pinocolato)diboron (975 mg, 3,84 mmol), KOAc (715 mg, 7,30 mmol) va
Pd(dppf)CL..DCM (293 mg, 0,36 mmol) trong 30 mL 1,4-dioxan & 90 °C trong 2 gi&
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trong khi nito. Sau khi lam mat xubng nhiét do trong phong, pha loang hén hop nay bing
EtOAc (200 mL), rira bing nuée (2 x 50 mL), lam kho bang Na>SO4 va cd. San phém tho
tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-y1)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat ~ dugc st
dung trong budc tiép theo ma khong can tinh ché. ESI-MS (M+H) *: 541,3.

3. Téng hop tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[cazepin-2-

carboxylat

N

N—N
H
N N >\é
Boc—N (k L Boc—N O
PN N—

(1,0 dwong lvong)

0" o Pd(dppf)Cl, (0,1 duwong lugng), i SN E\N

ﬁ—% K>COs (2,0 duong luong),

dioxan/H,0, 100°C, 2 gi©

Khtt khi hdn hop gdm tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-
benzo[clazepin-2-carboxylat (4,85 g, 8,98 mmol), 4-clo-N-(1-metyl-1H-pyrazol-4-
yl)pyrimidin-2-amin (1,88 g, 8,98 mmol), Pd(dppf)CL (734 mg, 0,9 mmol) va K»COs
(2,48 g, 18 mmol) trong dioxan/H,O (4:1, 20 mL) va khudy & 100 °C trong 2 gio trong
moi truong khi No. Sau khi ¢6 hdn hop phéan tmg, tinh ché phin cin bang sic ky trén
silica gel (EtOAc : PE =2 : 1) thu dugc tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-
2H-benzo[clazepin-2-carboxylat ¢ dang chit rin mau vang (3,4 g, hiéu sudt: 51%). ESI-
MS (M+H) *: 588,3.

4. Tong hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-
yh)-2,3,4, 5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-o0xadiazol-2-carboxamit
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Thém TFA (4 mL) vao dung dich chua tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-
oxadiazol-2-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[clazepin-2-carboxylat (3,4 g, 5,79 mmol) trong DCM (10
mL). Khudy dung dich thu dugc & nhiét do trong phong trong 2 gid. Sau khi ¢d hdn hop
phan ng, hoa tan phén cin trong MeOH (10 mL) va diéu chinh dén do pH = 8 bang
amoniac trong nudc. Sau d6 thém nuéce (20 mL) vao va chiét hdn hop nay bang cac dung
dich DCM/MeOH (20:1, 30 mLx3). Lam kho6 pha hitu co va cd thu dugc (R)-5-(tert-
butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)- 2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit thoé & dang chét rin mau vang (2,47
g, hiéu suét: 88%), ma duoc sit dung trong budc tiép theo ma khong can tinh ché thém.

ESI-MS (M+H) *: 488.2.

5. Tong hop (R)-5-(tert-butyl)-N-(8-(2-((I-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit (I-RP38)

P Lo~
oY O Yy
O%O (2,0 duwong luwgng)

NaBHsCN (5,0 duong lugng),
N _N ZnCl, (5,0 duong lvgng), MeOH, IN _N
| N/)\N /L)\H nhiét d6 trong phong, 4 gy | N/)\N/l;)\"

14
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Thém NaBH3;CN (970 mg, 15,4 mmol) va ZnCl (4,2 g, 30,8 mmol) vao dung dich
chira (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (1,5 g, 3,08
mmol) va oxetan-3-on (1,1 g, 15,4 mmol) trong MeOH (30 mL). Khudy hdn hop thu
dugc & nhiét d6 trong phong trong 4 gi¢. Sau khi pha lodng bang H>O (20 mL), chiét hdn
hop nay bang cac dung dich DCM/MeOH (20:1, 20 mL x3). Lam kho céc 16p hitu co
duoc gop lai va co. Tinh ché phin cin bang sic ky trén silica gel (DCM : MeOH =50 : 1
dén 20:1) thu duoc (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
ylamino)pyrimidin-4-y1)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,3,4-oxadiazol-2-carboxamit & dang chat ran mau vang (1,1 g, hiéu suat: 58 %). ESI-MS
(M+H) *: 544,3. 'TH NMR (400 MHz, CDCl;) ¢: 8,42 (d, J = 5,2 Hz, 1H), 8,32 (br, 1H),
7,86-7,78 (m, 3H), 7,53-7,26 (m, 2H), 7,15 (s, 1H), 7,05-7,03 (m, 1H), 5,62 (t, J = 8.4
Hz, 1H), 4,75-4,67 (m, 4H), 3,94-3,85 (m, 6H), 3,02-2,96 (m, 1H), 2,75-2,70 (m, 1H),
2,35-2,31 (m, 1H), 2,14-2,07 (m, 1H), 1,47 (s, 9H).

Vi du 15. 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(metylsulfonyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit (hop chit 15)

H N'—N (@) H I\f/ \
NTKM >7L O:g le/ko
HN o TN
o) 0
MsClI (1,5 duong lugng)

—_—

TEA (3,0 duwong lugng), DCM,

SN =N nhiét dé trong phong, 2 giv SN =N
Aol By

H

Thém MsCl (34 mg, 0,3 mmol) va trietylamin (61 mg, 0,60 mmol) vao dung dich
chita  5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (100 mg, 0,20 mmol)
trong CH2Cl2 (20 mL). Khuéy hdn hgp nay & nhiét do trong phong trong 2 gio. Pha loang
hdn hop nay bang CH>Cl> (100 mL), rira bang nude mudi (60 mL), va co. Tinh ché san
phdm tho bing HPLC diéu ché (CH;CN/H20 c6 NHsHCO3 0,05% 1a pha dong) thu dugce
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-

111



47898 112/232

(metylsulfonyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit & dang chit rin mau vang (130 mg, hidu suit: 87%). ESI-MS (M+H) *: 566,3.
'H NMR (400 MHz, DMSO-ds) 6: 10,01 (d, J = 7,6 Hz, 1H), 9,57 (s, 1H), 8,49 (d, J =
5,2 Hz, 1H), 8,07 (s, 1H), 8,04 (d, J = 8,4 Hz, 1H), 7,99 (br, 1H), 7,50 (s, 1H), 7,47 (d, J
= 8,4 Hz, 1H), 7,27 (d, J = 5,2 Hz, 1H), 5,56-5,51 (m, 1H), 4,75-4,70 (m, 1H), 4,60-4,56
(m, 1H), 3,86-3,84 (m, 1H), 3,83 (s, 3H), 3,61-3,58 (m, 1H), 2,80 (s, 3H), 2,15-2,09 (m,
2H), 1,43 (s, 9H).

Vi du 16. (R)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino) pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-

oxadiazol-2-carboxamit (hop chat 16)

Ho—"

g LN{

1. Téng hop tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat

0
NH, KOB/LKiL

O
S d &M
N/ Boc— \N/
(1,2 duong luong)
HATU (1,5 duong luong), TEA (2,0 duong
lugng), DCM, nhiét d6 trong phong, 2 gio
r r

Thém HATU (2,6 g, 6,8 mmol) va kali 5-(tert-butyl)-1,3,4-oxadiazol-2-carboxylat

Boc—

(1,12 g, 5,4 mmol) vao dung dich chtra tert-butyl (R)-5-amino-8-brom-1,3,4,5-tetrahydro-
2H-benzo[cJazepin-2-carboxylat (3,1 g, 4,5 mmol) va trietylamin (910 mg, 9,0 mmol)
trong DCM (100 mL). Khudy hén hop nay & nhiét d trong phong trong 2 giv. Sau d6
thém nude (100 mL) vao va chiét hdn hop nay bang DCM (2 x 100 mL). Lam kho céc

chit hitu co duge gop lai va co. Tinh ché san pham tho bang sic ky cot trén silica gel (ete
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dau héa/EtOAc = 4:1) thu duoc tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat & dang chit rin mau

trang (1,8 g, hiéu suét: 82%). ESI-MS (M+H)": 493,1.

2. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(4,4,5,5-
tetrameljyl-l,3,2-dioxaborolan-2-yl)—1,3,4,5-tetrahydro-2H-benzo[c]azepin-Z-carboxylat

Pd(dppf)Cl2 (0,1 dwong lwgng), KOAc (2,0 dwong luvgng)

y o

«dioxan, 90°C, 2 gi¢

Khudy hdn hop gdm tert-butyl (R)-8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat (1,8 g, 3,65 mmol),
bis(pinocolato)diboron (975 mg, 3,84 mmol), KOAc (715 mg, 7,30 mmol) va
Pd(dppf)CL.DCM (293 mg, 0,36 mmol) trong 30 mL 1,4-dioxan & 90 °C trong 2 gio
trong khi nito. Sau khi lam mat xubng nhiét do trong phong, pha loang hdn hop nay bing
EtOAc (200 mL), rira bang nu6e (2 x 50 mL), 1am kho bang NaxSO4 va 6. San pham thd
tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1,3.4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat  dwgc  su
dung trong buédc tiép theo ma khong can tinh ché. ESI-MS (M+H) *: 541,3.

3. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-
clopyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[clazepin-2-carboxylat

Boc— Ng/g\;\iL Cl Boc— Hg/z\;/\iL
ﬁN
\N/KCI (1,2 duong lwong)
o 0 2\
/\_ﬁ \NJ\CI

L

Pd(dppf)Cl; (0,1 dwong luvgng), K.COs3 (2,0
duong lwong), dioxan/H.0, 90°C, 12 gio
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Khudy hdn hop gdm tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-
benzo[c]azepin-2-carboxylat, 2,4-diclopyrimidin (648 mg, 4,38 mmol), K2COs (1,0 g,
7,30 mmol) va Pd(dppf)CL.DCM (293 mg, 0,36 mmol) trong 30 mL 1,4-dioxan va 6 mL
nuée & 90 °C trong 12 giod trong khi nito. Pha loang hén hop nay bang EtOAc (200 mL)
va rira bing nuéc (2 x 60 mL). Lam kho pha hitu co bang Na;SOs va cd. Tinh ché san
pham tho bang sic ky cot trén silica gel (DCM/MeOH = 20:1) thu duogc tert-butyl (R)-5-
(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-clopyrimidin-4-yl)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat ¢ dang chit rin mau vang (1,3 g, hiéu suit:

67% cho hai buéc). ESI-MS (M+H) *: 527,2.

4. Tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-((1-
isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-

benzo[c]azepin-2-carboxylat

Pda(dba)s (0,1 duong luong), S-Phos (0,2

duong luong), Cs>COs (2,0 duong luong), Z N —N
dioxan, 100°C, 2 gio N J\N L/N{

AN
|
\N)\Cl

Téng hop tert-butyl (R)-5-(5-(tert-butyl)-1,3.4-oxadiazol-2-carboxamido)-8-(2-((1-
isopropyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-
2-carboxylat trong tu nhu quy trinh cho tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-
3-carboxamido)-8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat (Vi du 9, Bude 3). Tinh ché san phim thd
bang sic ky cot trén silica gel (EtOAc/ete dau hoa = 3:1) thu duoc tert-butyl (R)-5-(5-
(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-((1-isopropyl-1H-pyrazol-4- ‘
yDamino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat ¢ dang chét
rén mau vang (280 mg, hiéu suit: 78%). ESI-MS (M+H) *: 616.3.

5. Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit
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X K
Boc— N N ,\N H N N /\N
TFA /DCM (1 : 1)

nhiét d6 trong phong, 1 gio
Z N —N Z N —N
QWS¢ QWS
NN N©N

Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-

yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1.3,4-oxadiazol-2-
carboxamit twong tu nhu quy trinh cho (R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]Jazepin-5 -yl)-1,2,4-
oxadiazol-3-carboxamit (Vi du 9, Budc 4). (R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit thd & dang chat rin mau vang (240 mg) duoc st dung trong budc

tiép theo ma khong can tinh ché thém. ESI-MS (M+H) *: 516,3.

6. Tong hop (R)-5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro—lH-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-

o N O‘?<
’ h 2-iodoetanol (2,5 duwong luong) HO\/\ ﬁ)N

K2COs (3,0 duong lugng),
MeCN, 80°C, 12 gio

S W SRR

16

2-carboxamit

Thém K>COs (195 mg, 1,41 mmol) vao dung dich chtra (R)-5-(tert-butyl)-N-(8-(2-
((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl1)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (240 mg, 0,47 mmol) va 2-iodoetanol
(200 mg, 1,17 mmol) trong 10 mL CH3CN. Khudy hén hop thu duge & 80 °C trong 24
gio. Sau khi pha loang bang H,O (20 mL), chiét hdn hop nay bang cac dung dich
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DCM/MeOH (20:1, 3 x 40 mL). Lam kho céac 16p hitu co duge gop lai (Na2SO4) va c¢o.
Tinh ché phan can bang TLC diéu ché (DCM/MeOH = 10:1) thu dugc (R)-5-(tert-butyl)-
N-(2-(2-hydroxyetyl)-8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit & dang chit rin mau
vang (108 mg, hiéu suét: 42 %). ESI-MS (M+H) *: 560,3. '"H NMR (400 MHz, CD;0D)
0: 8,37 (d, J= 5,2 Hz, 1H), 8,03 (s, 1H), 7,98-7.95 (m, 2H), 7,66 (s, 1H), 7,44 (d, J= 8,4
Hz, 1H), 7,17 (d, J = 5,2 Hz, 1H), 5,55 (d, J = 9,6 Hz, 1H), 4,54-4,37 (m, 1H), 4,17-4,04
(m, 2H), 3,71 (t, J = 6,0 Hz, 2H), 3,30-3,17 (m, 2H), 2,29-2,25 (m, 2H), 2,29-2,25 (m,
1H), 1,99-1,95 (m, 1H), 1,52 (d, J= 6,4 Hz, 6H), 1,49 (s, 9H).

Vi du 17. (R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit (hop chit 17)

i L~
'Oes LT
O:<>O (5,0 duong lugng)

NaBHsCN (5,0 duong lugng),
ZnCl2 (10,0 dvong luvgng), MeOH,

N/)\NL/ \< nhiét d6 trong phong, 16 gid NAH/L/\N{

Khudy hdén hop gdom (R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit (220 mg, 0,43 mmol), oxetan-3-on (157 mg, 2,15 mmol), NaBH3CN (135 mg,
2,15 mmol) va ZnCl, (585 mg, 4,30 mmol) trong 10 mL. MeOH & nhiét d¢ trong phong
trong 16 gio. Pha lodng hdn hop nay bang EtOAc (150 mL) va rira bang nude (50 mLx2).
Lam kho pha hitu co bing NaxSOs va ¢6. Tinh ché san phim tho bing sic ky trén silica
gel (DCM : MeOH = 15 : 1) thu dugc (R)-5-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-
benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit & dang chét rin mau vang (146 mg,
hiéu suat: 60%). ESI-MS (M+H) *: 572,3. '"H NMR (400 MHz, CDCls) J: 8,42 (d, J = 5,2
Hz, 1H), 8,05-7,97 (m, 3H), 7,67 (s, 1H), 7,48 (d, J = 8,0 Hz, 1H), 7,22 (d, J = 8,4 Hz,
1H), 5,59-5,57 (m, 1H), 4,87-4,66 (m, 4H), 4,53-4,50 (m, 1H), 3,98-3,81 (m, 3H), 3,09-
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3,03 (m, 1H), 2,92-2,86 (m, 1H), 2,29-2,20 (m, 1H), 2,07-2,03 (m, 1H), 1,54-1,51 (m,
15H)

Vi du 18. (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-

A
FA(\N W/(O)Q(
. 0

N N /N\
| N/)\N/Q/N‘

carboxamit (hop chét 18)

1. Téng hop tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-

carboxylat

oo N

N—N
H
N N / >\é
Boc—N (L /E/ Boc—N O
. N—

(1,0 duwong lvgng)

o o Pd(dppf)Clz (0,1 dwong lugng), K2CO3 | =N E\N
ﬁ_‘% (2,0 dwong lwvgng), dioxan/H-0, X
100°C, 2 gi&y

Khir khi hén hop gom tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-
benzo[c]azepin-2-carboxylat (4,85 g, 8,98 mmol), 4-clo-N-(1-metyl-1H-pyrazol-4-
yl)pyrimidin-2-amin (1,88 g, 8,98 mmol), Pd(dppf)Cl2 (734 mg, 0,9 mmol) va K>CO3
(2,48 g, 18 mmol) trong dioxan/H>O (4:1, 20 mL) va khudy & 100 °C trong 2 gid trong
moi trudng khi Ny. Sau khi ¢6 hdn hop phan tng, tinh ché phan cin bang sic ky trén
silica gel (EtOAc : PE =2 : 1) thu dugc tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-
2H-benzo[c]azepin-2-carboxylat & dang chét rin mau vang (3,4 g, hiéu suit: 51%). ESI-
MS (M+H) *: 588,3.
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2. Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2,3,4, 5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit

¢ ¢
Nj(ko N\ﬂ/l\o
O (e}

Boc— HN
TFA / DCM
—_—
nhiét dd trong phong, 2 gi¢
| N E\N et dC gphong, 28 | Y EN
N/)\H A N&k” X

Thém TFA (4 mL) vao dung dich chua tert-butyl (R)-5-(5-(tert-butyl)-1,3,4-
oxadiazol-2-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[cJazepin-2-carboxylat (3.4 g, 5,79 mmol) trong DCM (10
mL). Khudy dung dich thu dugc & nhiét do trong phong trong 2 gio. Sau khi ¢6 hdn hop
phan Umg, hoa tan phan cin trong MeOH (10 mL) va didu chinh dén d6 pH = 8 bang
amoniac trong nude. Sau do thém nude (20 mL) vao va chiét hdn hop nay bang cac dung
dich DCM/MeOH (20:1, 30 mLx3). Lam kho pha hitu co va c6 thu duge (R)-5-(tert-
butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepin-5-yl)-1,3,4-oxadiazol-2-carboxamit thd & dang chét rin mau vang (2,47
g, hiéu suét: 88%), ma dugc st dung trong budc tiép theo ma khong can tinh ché thém.

ESI-MS (M+H) *: 488,2.

3. Téng hop (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-y1)-2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-

2-carboxamit

N/\ /\
H Wﬂ . e HE(U\%

Fs (1,5 duong luong)

DIPEA (2,0 duong luong),
CH;CN, 50°C, 12 gio

XN —N N —N
Do DL

18
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Thém 2,2,2-trifloetyl triflometansulfonat (1,1 g, 4,7 mmol) vao dung dich chira (R)-
5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (1,5 g, 3,1 mmol) va
DIPEA (800 mg, 6,2 mmol) trong CH3CN (30 mL). Khudy hén hop nay & 50 °C trong 12
gidy. Sau khi pha lodng bing nuéc (100 mL), chiét hdn hop nay bang DCM (100 mLx3).
Rira cac 16p hitu co duge gop lai bang nude mudi (100 mL), 1am kho (NaxSO4), loc va
¢6. Tinh ché san phadm tho bang sic ky trén silica gel (DCM : MeOH = 10 : 1) thu dugc
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit &
dang chat rin mau vang (1,2 g, hiéu suat: 68%). ESI-MS (M+H) *: 570,2. "H NMR (400
MHz, CDs0D) §: 8,31 (d, J = 5,2 Hz, 1H), 7,94-7,88 (m, 3H), 7,51 (s, 1H), 7,38 (d, J =
8.0 Hz, 1H), 7,12 (d, J = 5,2 Hz, 1H), 5,49-5,47 (m, 1H), 4,27-4,23 (m, 1H), 4,04-4,00
(m, 1H), 3,78 (s, 3H), 3,33-3,24 (m, 2H), 3,04-2,98 (m, 2H), 2,14-2,05 (m, 1H), 1.87-
1,84 (m, 1H), 1,40 (s, 9H).

Vidul9. 5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-1,3,4-
oxadiazol-2-carboxamit (hop chit 19)

H N\Q/I\[ow HO\\\ H\Q/N(O%

2-iodoetanol (1,2 duong lugng)

K2COs (3,0 duong luong),

| XN /ETN MeCN, 80°C, 4 gio ] \/[\t /EI;IN
— P  N—
NAN = NN

19

Téng  hop  5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3,4-0xadiazol-2-
carboxamit twong tu nhu quy trinh cho 5-(tert-butyl)-N-(2-(2-hydroxyetyl)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-
y1)-1,2,4-oxadiazol-3-carboxamit trong Vi du 3. Tinh ché san phim thé bang HPLC diéu
ché (CH;CN/H,O ¢6 NH4HCO; 0,05% 1a pha dong) thu duogc 5-(tert-butyl)-N-(2-(2-
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hydroxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3.4,5-tetrahydro-
1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit & dang chét rin mau vang (165
mg, hiéu suit: 84%). ESI-MS (M+H) *: 532,2. 'TH NMR (400 MHz, CD;0OD) ¢: 8,42 (d, J
= 5,2 Hz, 1H), 8,03-8,00 (m, 3H), 7,64 (s, 1H), 7,48 (d, J = 8,0 Hz, 1H), 7,23-7,22 (m,
1H), 5,58 (d, J = 9,6 Hz, 1H), 4,21-4,09 (m, 2H), 3,90 (s, 3H), 3,74 (t, J = 5,6 Hz, 2H),
3,20-3,18 (m, 2H), 2,70-2,62 (m, 2H), 2,30-2,28 (m, 1H), 2,00-1,98 (m, 1H), 1,52 (s,
9H).

Vi du 20. 5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit (hop chat 20)

. HE(U\Y

N —N
Do

1. Tong hop (S)-tetrahydrofuran-3-yl triflometansulfonat

Tf,0 (1,1 duong lvgng)

0] ) pyridin(1,2 dwong lugng) 0
(S)
OH - OTf

y

DCM, -10°C, 0,5 gid

Thém TH0 (1,8 g, 6,3 mmol) vao dung dich chura (S)-tetrahydrofuran-3-ol (500 mg,
5,7 mmol) va pyridin (538 mg, 6,8 mmol) trong DCM (15 mL) ¢ -10 °C. Khudy hdn hop
nay & —10 °C trong 0,5 gio. Dép t&t hdn hop phan g bang cach bd sung dung dich HCI
2N. Phan tach 16p hitu co, 1am kho trén Na;SO4 va loc. Dung dich DCM thu dugc chira
(S)-tetrahydrofuran-3-yl triflometansulfonat dugc st dung trong bude tiép theo. ESI-MS
(M+H) *: 221,0.

2. Tong hop 5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-
yD)-2-((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-

oxadiazol-2-carboxamit
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H H@/I\[OW CE><OTf OQ.., H\g/N“\/OW

(1,5 duong luong)

KHMDS (1,5 duong lugng),
DMF/THF, -78°C dén nhiét do

i SN =N X - | SN =N
/)\ /Q/\N~ trong phong, 18 gi¢ A LN~
NN N©N

Thém timg giot KHMDS (5,2 mL, 5,2 mmol, dung dich 1 M) vao dung dich chtra
(R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (1,7 g, 3,5 mmol)
trong THF (24 mL) va DMF (3 mL) & —78 °C. Khudy dung dich nay trong khi nito &
nhiét d6 —78 °C trong 0,5 gio. Sau d6, thém tung giot dung dich chta (S)-
tetrahydrofuran-3-yl triflometansulfonat (tir budc trudce) vao. Khudy hdn hop ndy & nhiét
do trong phong trong 16 gio. Sau khi pha loang bang nuéc (40 mL), chiét hdn hop nay
bing DCM (40 mLx3). Rira céc 16p hitu co duge gop lai bang nuée mubi (60 mL), 1am
khd (Na2SO4), loc va ¢b. Tinh ché san phim thd bang sic ky trén silica gel (DCM :
MeOH = 10 : 1) thu dugc 5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-((R)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-yl)-1,3,4-oxadiazol-2-carboxamit & dang chét rin mau vang (448 mg,
hiéu suit: 23%). ESI-MS (M+H) *: 558,3. 'H NMR (400 MHz, DMSO-ds) ¢: 9,82-9,80
(m, 1H), 9,51 (s, 1H), 8,47 (d, J = 4,8 Hz, 1H), 7,99-7,95 (m, 3H), 7,55 (s, 1H), 7,40 (d, J
= 8,0 Hz, 1H), 7,28 (d, J = 5,2 Hz, 1H), 5,43-5,38 (m, 1H), 4,06-3,99 (m, 2H), 3,83-380
(m, 5H), 3,63-3,50 (m, 2H), 3,10-3,05 (m, 3H), 2,22-2,02 (m, 2H), 1,85-1,82 (m, 2H),
1,42 (s, 9H).

Vi du 21. 5-(tert-butyl)-N-((R)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-y1)-1,3,4-

oxadiazol-2-carboxamit (hop chit 21)
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.y H\g/[ﬁ:o% \‘& o N@/’H\/ON
( /

2,0 duong lugng) B

Cs2COs (2,0 duong lugng),
MeOH, 60°C, 16 gio

XN _N N —N
LAy W

21

Thém (S)-2-metyloxiran (29 uL, 0,42 mmol) va xesi cacbonat (135 mg, 0,42 mmol)
vao dung dich chtra (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yI)-1,3,4-oxadiazol-2-
carboxamit (101 mg, 0,21 mmol) trong MeOH (7 mL). Khudy hdn hop nay & 60 °C trong
16 gio. Lam méat hdn hop phan tmg dén nhiét d6 trong phong va loc. Cd dich loc va tinh
ché san phim tho bing sic ky trén silica gel (DCM : MeOH = 10 : 1) thu dugc 5-(tert-
butyl)-N-((R)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1,3,4-oxadiazol-2-
carboxamit & dang chét rin mau vang (50 mg, hiéu suét: 44%). ESI-MS (M+H) *: 546,0.
'"H NMR (400MHz, METANOL-ds) &: 8,41 (d, J = 5,3 Hz, 1H), 8,07-8,02 (m, 2H), 7,97
(s, 1H), 7,63 (s, 1H), 7,48 (d, J = 8,5 Hz, 1H), 7,22 (d, J = 5,3 Hz, 1H), 5,62-5,53 (m,
1H), 4,33-4,10 (m, 2H), 4,04-3,95 (m, 1H), 3.89 (s, 3H), 3,33-3,27 (m, 2H), 2,58-2,46
(m, 2H), 2,38-2,23 (m, 1H), 2,07-1,95 (m, 1H), 1,48 (s, 9H), 1,15 (d, J= 6,3 Hz, 3H).
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Vi du 22. 5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-

oxadiazol-2-carboxamit (hop chét 22)
N/
0 I >Q<
= N@*O

N —N
D

1. Tong hop (R)-tetrahydrofuran-3-yl triflometansulfonat

Tf.0 (1,1 dwong lwong)

0] R) pyridin(1,2 duong lwgng) 0 R
""'OH : - MIOTS

DCM, -10°C, 0,5 gio'

Téng hop (R)-tetrahydrofuran-3-yl triflometansulfonat) tuong tu nhu quy trinh cta
(S)-tetrahydrofuran-3-yl triflometansulfonat) trong Vi du 20, Bu6c 1. Dung dich DCM
thu dugc dugc st dung trong budce tiép theo. ESI-MS (M+H) *: 221,0.

2. Tong hop 5-(tert-butyl)-N-((R)-8-(2-((I-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-
yl)-2-((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c[azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit (I-RP58)

H H@/{ow ?:> OTF CO‘ H\g/N(ON

(1,3 duong luong)

KHMDS (1,3 duong lugng),
DMF/THF, -78°C dén nhiét d6

| oN /NN . " | =N =N
/)\ /g/ — trong phong, 18 gi® //k /E/\N\
N M N H

22

Toéng hop 5-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2-((S)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1,3,4-
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oxadiazol-2-carboxamit twong tu nhu quy trinh cho 5-(tert-butyl)-N-((R)-8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-((R)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro-
1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit trong Vi du 20, Bude 2. Tinh ché
san pham tho bang sic ky trén silica gel (DCM : MeOH = 10 : 1) thu duge 5-(tert-butyl)-
N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-((S)-tetrahydrofuran-3-
y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit ¢  dang
chit rin mau vang (50 mg, hidu sut: 38%). ESI-MS (M+H) *: 558,1. '"H NMR (400MHz,
METANOL-d4) &: 8,38 (d, J = 5,3 Hz, 1H), 8,03-7,95 (m, 3H), 7,60 (s, 1H), 7,45 (d, J =
8,5 Hz, 1H), 7,19 (d, J = 5,3 Hz, 1H), 5,56 (br d, J = 9,3 Hz, 1H), 4,12-4,01 (m, 2H),
4,01-3,90 (m, 2H), 3,88 (s, 3H), 3,79-3,68 (m, 2H), 3,29-3,21 (m, 1H), 3,20-3,09 (m,
1H), 2,33-2,11 (m, 2H), 2,09-1,90 (m, 2H), 1,48 (s, 9H).

Vi du 23. 1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-
(oxetan-3-yl)-2,3,4,S-tetrahydro-1H-benzo[c]azepin-S-yl)-lH—l,2,3-triazol-4-

%ww

23

carboxamit (hop chat 23)

1. Diéu ché tert-butyl 8-brom-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat

NH,
Boc—

N:N
(1,0 duong lugng) No e N\é
N:NN ; Boc—
HO_ "~ \é HATU (1,0 duong lugng), DIPEA
(1,5 duwong luong), DCM, nhiét 4o
;

trong phong, 12 gio
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Thém HATU (1,16 g, 3,06 mmol) va DIPEA (592 mg, 4,6 mmol) vao dung dich
chira tert-butyl 8-brom-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat (556 mg, 3,06 mmol) trong CH>Cl> (10 mL).
Khudy hdn hop nay & nhiét do trong phong trong 1 git trudce khi thém axit 1-(tert-butyl)-
1H-1,2,3-triazol-4-carboxylic (1,04 g, 3,06 mmol) vao. Khudy hén hgp ndy & nhiét do
trong phong trong 12 gio. Pha loang hdn hop nay bang CH>Cl, (200 mL), rira bang nudce
(100 mL), nuée mudi (100 mL), lam kho va ¢6. Tinh ché san phim tho bang cdt silica gel
(PE : EtOAc = 1:1) thu duoc tert-butyl 8-brom-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-
carboxamido)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat (1,1 g, hiéu suit: 73%)
& dang chét rin mau vang. ESI-MS (M+H)*: 492,1. "H NMR (400 MHz, CDCl) &: 8,17
(s, 1H), 7,35-7,33 (m, 2H), 7,21 (d, J = 8,0 Hz, 1H), 5,52-5,42 (m, 1H), 4,54-4,34 (m,
2H), 4,04-3,86 (m, 1H), 3,65-3,55 (m, 1H), 2,80 (s, 9H), 2,10-2,07 (m, 2H), 1,41 (s, 9H).

2. Diéu ché tert-butyl 5-(I1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(2-((1-etyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c|azepin-2-

carboxylat

0O O
j B-K, (; \
=N ) =N
. N 9 G Ho Ny
x (1,1 dwong lugng), Pd(dppf)Cl (0,05 N A
Boc—N duong lwong), KOAc (2,0 duwong Boc—N

luwgng), dioxan, 100°C, 12 gio

:

Cl

SN =N (1.2 eq) SN =N
WS [ L

N//kH \ ‘\ N/)\N S ‘\
Pd(dppf)Clz (0,05 duong lvong),

K2COs (2,0 dwong luong),
dioxan/H20, 80°C, 2 gi¥

Téng hop tert-butyl 5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(2-((1-etyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-
carboxylat twong ty nhu quy trinh cho tert-butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-
2H-benzo[c]azepin-2-carboxylat trong Vi du 7. Tinh ché san pham tho bang sic ky cot
trén silica gel (CH2Cl> : MeOH = 20 : 1) thu duoc tert-butyl 5-(1-(tert-butyl)-1H-1,2,3-
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triazol-4-carboxamido)-8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-
tetrahydro-2H-benzo[ clazepin-2-carboxylat & dang chit rin mau vang (170 mg, hiéu

suit: 35%). ESI-MS (M+H) *: 601,2.

3. Didu ché 1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit

=N =N

TFA/DCM (1:1)

nhiét do trong phong, 1 gi¢

N —N XN —N
| N/)\MLN*\ | N/ANLN*\

Téng hop 1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2.3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit twong tw nhu
quy trinh cho 5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo[clazepin-5-yl)-1,2,4-oxadiazol-3-carboxamit trong Vi du 7.
San phim thé (135 mg, hiéu suét: 95%) duoc sir dung trong budc tiép theo ma khong can

tinh ché thém. ESI-MS (M+H) *: 501,2.

4. Diéu ché I-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c[azepin-5-yl)-1H-1,2,3-triazol-4-

carboxamit

N=N N=N
] Hﬁm< o n@/@%
O%O (5,0 dwong lvgng)

NaBHsCN (5,0 duong
lwgng), ZnCl2 (10,0 duong

| oN /E[jN lvong), MeOH, nhiét do | =N /N\N
yng), MeOH, nhiét d¢ //:/
N//kH =X \\ trong phong, 16 gi® NAH =X \\

23

Toéng hop 1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-
(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit
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twong tu nhu quy trinh  cho  5-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1,2,4-oxadiazol-3-carboxamit trong Vi du 7. Tinh ché san phém thd bang sic ky cot trén
silica gel (EtOAc : MeOH = 10 : 1) thu dugc 1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit & dang chit rin mau vang (67 mg, hiéu suit: 45%). ESI-
MS (M+H) *: 556,7. 'TH NMR (400 MHz, DMSO-ds) 0: 9,48 (s, 1H), 9,02 (d, J = 8,8 Hz,
1H), 8,76 (s, 1H), 8,46 (d, J = 5,2 Hz, 1H), 7,97-7,91 (m, 3H), 7,56 (s, 1H), 7,37 (d, J =
8,0 Hz, 1H), 7,25 (d, J = 5,2 Hz, 1H), 5,47-5,43 (m, 1H), 4,61-1,47 (m, 4H), 4,13-4,08
(m, 2H), 3,88-3,65 (m, 3H), 2,90-2,78 (m, 2H), 2,15-2,06 (m, 1H), 1,88-1,82 (m, 1H),
1,65 (s, 9H), 1,36 (t, J = 7,2 Hz, 3H).

Vi du 24. (R)-1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit (hop chit 24a) va (S)-1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-
yl)-1H-1,2,3-triazol-4-carboxamit (hop chit 24b)

o> “@)N;Nm< oy H@/N@M( AN IO

X —N XN —N XN —N
L O | N | N
NAH/Q/ ™\ N/)\NL N\ NAHJ; A\
24a 24b
Cho 1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-

(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit
(50 mg ) trai qua qua trinh phan tach bang sic ky SFC (2,1 x 25,0 cm (S,S) Whelk0-1,
metanol 58% cung véi isopropylamin 0,5%/CO», 120 bar, 85 mL/phut, 230 nm, metanol)
va thu duoc 23 mg hop chét cua dinh-1 (d6 tinh khiét hoa hoc 99%, ee >99%) va 24 mg
hop chét cta dinh-2 (d6 tinh khiét hoa hoc 99%, ee = 99%).

Pinh 1 duwgc gan la  (R)-1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
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1H-1,2,3-triazol-4-carboxamit: LCMS: Rt 4,0 phut, m/z 557,20. 'H NMR (400 MHz,
METANOL-ds4)  ppm 8,51 (s, 1H), 8,40 (d, J= 5,27 Hz, 1H), 8,05-7,92 (m, 3H), 7,64 (s,
1H), 7,47 (d, J = 8,28 Hz, 1H), 7,21 (d, J = 5,27 Hz, 1H), 5,57 (br d, J = 9,04 Hz, 1H),
4,78-4,71 (m, 1H), 4,71-4,65 (m, 3H), 4,17 (q, J= 7,28 Hz, 2H), 4,01-3,91 (m, 1H), 3,91-
3,78 (m, 2H), 3,15-2,98 (m, 1H), 2,88 (ddd, J = 12,99 Hz, 9,60 Hz, 3,51 Hz, 1H), 2,36-
2,14 (m, 1H), 2,11-1,87 (m, 1H), 1,73 (s, 9H), 1,46 (t, J=7,28 Hz, 3H).

Pinh 2 dwgc gan la  (S)-1-(tert-butyl)-N-(8-(2-((1-etyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit: LCMS: Rt 5,3 phat, m/z 557,00. 'H NMR (400 MHz,
METANOL-ds) & ppm 8,51 (s, 1H), 8,40 (d, J= 5,27 Hz, 1H), 8,06-7,92 (m, 3H), 7,64 (s,
1H), 7,47 (d, J = 8,03 Hz, 1H), 7,21 (d, J = 5,27 Hz, 1H), 5,57 (br d, J = 9,29 Hz, 1H),
4,77-4,70 (m, 1H), 4,70-4,63 (m, 2H), 4,17 (q, J = 7,28 Hz, 2H), 4,05-3,91 (m, 1H), 3,91-
3,76 (m, 2H), 3,15-2,98 (m, 1H), 2,89 (ddd, J = 12,8 Hz, 9,7 Hz, 3,6 Hz, 1H), 2,40-2,13
(m, 1H), 2,12-1,87 (m, 1H), 1,74 (s, 9H), 1,47 (t, J=7,28 Hz, 3H).

Vidu25. (R)-1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-
yl)-1H-1,2,3-triazol-4-carboxamit (hop chit 25)

_N
Hoo) \N\é
O N =
O\N \g)\/

Z >N =N
| LN4<
Sy )\H =~

25

1. Tong hop tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(2-((1-
isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-

benzo[c]azepin-2-carboxylat
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N=N | %
Boc— H\H/g)\ll< —N Boc— HW/QI\\J
° HaoN /Q/N\( O

(1,2 duong lugng)

| SN Pdy(dba); (0,1 duong luong), ZaY _N
N&KCI S-Phos (0,2 duong lugng), P //;/N\(
Cs,COs (2,0 duong lugng), N ”

dioxan, 100°C, 2 gi¢

Tong hop tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(2-((1-
isopropyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-
2-carboxylat twong tu nhu quy trinh cho tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-
3-carboxamido)-8-(2-((1,5-dimetyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat (Vi du 9, Buéc 3). Tinh ché vét liéu tho bang
sic ky trén silica gel (EtOAc : PE = 4 : 1) thu duoc tert-butyl (R)-5-(1-(tert-butyl)-1H-
1,2,3-triazol-4-carboxamido)-8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat ¢ dang chét rin mau vang (520 mg,
hiéu sudt: 56%). ESI-MS (M+H) *: 615,3.

2. Tong hop (R)-1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit

H N>L H N>L
Boc—N N)//q//f\] HN N77/</-N,,f\l
@] (0]

TFA / DCM
-
Z>N N nhiét do trong phong, 2 gid -~ >N —N
L A L AN
\S NS
RPN RN

Téng hop (R)-1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)
pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit twong tu nhu quy trinh cho (R)-5-(tert-butyl)-N-(8-(2-((1,5-dimetyl-1H-
pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo| c]azepin-5-y1)-1,2,4-

oxadiazol-3-carboxamit trong Vi du 9, Buéc 4. Téch san phém thoé & dang chit rdn mau
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vang va dugc st dung trong budc tiép theo ma khong can tinh ché thém (420 mg, hiéu

sut: 96%). ESI-MS (M+H) *: 515,3.

3. Tong hop (R)-1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-
4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit (I-RP35)

N=N N=N
i Ng/wﬂl( . Hﬁ‘“¥
0=0 (s duong luone)

NaBHsCN (5,0 duong lvgng),
ZnClz (10,0 dwong lugng),

‘ N\;\II\HE\N{ MeOH, nhiét do trong | N\;\LH/@\N{

phong, 16 gio

25

Téng hop (R)-1-(tert-butyl)-N-(8-(2-((1-isopropyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]Jazepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit twong tw nhu quy trinh cho (R)-5-(tert-butyl)-N-(8-(2-((1-
isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1,3,4-oxadiazol-2-carboxamit trong Vi du 17. Tinh ché vat liéu tho
bang sic ky trén silica gel (DCM : MeOH = 20 : 1) thu duge (R)-1-(tert-butyl)-N-(8-(2-
((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-
1H-benzo[clazepin-5-yl)-1H-1,2,3-triazol-4-carboxamit ¢ dang chét rin mau vang (116
mg, hiéu sudt: 51%). ESI-MS (M+H) *: 571,2. 'H NMR (400 MHz, CDCl) ¢: 8,42 (d, J
= 4,8 Hz, 1H), 8,17 (s, 1H), 8,07 (d, J = 8,8 Hz, 1H), 7,94 (s, 1H), 7,85 (d, J = 8,0 Hz,
1H), 7,77 (s, 1H), 7,57 (s, 1H), 7,48 (d, J = 8,0 Hz, 1H), 7,11 (s, 1H), 7,03 (d, J = 5,2 Hz,
1H), 5,64 (t, J = 8,0 Hz, 1H), 4,78-4,68 (m, 4H), 4,53-4,45 (m, 1H), 3,91-3,80 (m, 3H),
3,04-2,99 (m, 1H), 2,82-2,79 (m, 1H), 2,27-2,23 (m, 1H), 2,10-2,05 (m, 1H), 1,70 (s,
9H), 1,55 (s, 3H), 1,52 (s, 3H).

Vi du 26. 1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yD)-2-((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-
1,2,3-triazol-4-carboxamit (hgp chét 26a) & 1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-
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pyrazol-4-yl)amino)pyrimidin-4-yl)-2-((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-
1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit (hgp chit 26b)

WD O g

LN~ g LN~

26a 26b

1. Téng hop tert-butyl (R)-8-brom-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat

N/N H N:N\
Boc—N Boc—N
(0]

O (1,2 duong lugng)

HATU (1,5 duong luong), TEA (3,0 duong
Br luong), DMF, nhiét d6 trong phong, 4 gio r

Toéng hop tert-butyl (R)-8-brom-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-
1,3.4,5-tetrahydro-2H-benzo[ clazepin-2-carboxylat tuong tur nhu quy trinh cho tert-butyl
8-brom-5-(5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamido)-4,5-dihydro-1H-
benzo[clazepin-2(3H)-carboxylat trong Vi du 12, Budc 1. Tinh ché san pham tho bing
séc ky cot trén silica gel (EtOAc/ete diu héa = 1:2) thu dugc tert-butyl (R)-8-brom-5-(1-
(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-
carboxylat ¢ dang chét ran mau vang (2,3 g, hiéu suit: 95%). ESI-MS (M+H)": 492.2.
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2. Téng hop tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat

'8
Boc— %>\ B B( \(%
(1,1 duong luong)

Pd(dppf)Cl2 (0,05 dwong
r lwong), KOAc (2,0 duvong
lwgng), dioxan, 100°C, 16 gi¢

Téng hop tert-butyl  (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-
carboxylat twong tw quy trinh tong hop tert-butyl (R)-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-
carboxamido)-8-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-
benzo[c]azepin-2-carboxylat duoc md ta trong Vi du 9, Budc 1. San phim tho duoc st

dung trong budc tiép theo ma khong can tinh ché. ESI-MS (M+H) *: 540,3.

3. Tong hop tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-

Cl F f
F NN —N H
H Ek N— _ N AN
Boc— N\[]/[N//N N)\HL Boc z N//
0 (1 dwong luong)
oo

carboxylat

Pd(dppf)Clz (0,05 dwong luvgng),

K2COs (2,0 duong lwong), I\)N\ BN
N N =

dioxan/H:0, 100°C, 16 gi¢

Thém 4-clo-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin (2,1 g, 10,0 mmol),
K>CO3 (2,8 g, 20,0 mmol) va Pd(dppf)Cl2 (0,4 g, 0,5 mmol) vao dung dich chira tert-butyl
(R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-carboxylat (5,4 g, 10,0
mmol) trong dioxan/H>O (100 mL). Khudy hdn hop nay & 100 °C trong 16 gid trong khi
nito. Sau khi 1am mat xudng nhiét do trong phong, ¢6 hdn hop nay va tinh ché bang sic
ky cot trén silica gel (ete dau hoa/EtOAc=1:3) thu dugc tert-butyl (R)-5-(1-(tert-butyl)-
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1H-1,2,3-triazol-4-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2H-benzo[ c]azepin-2-carboxylat & dang chét rin mau vang (3,2 g, hiéu
suét: 55%). ESI-MS (M+H) *: 586,7. 'H NMR (400 MHz, CDCL) ¢J: 8,42 (s, 1H), 8,19
(s, 1H), 8,02-7,87 (m, 3H), 7,68 (s, 1H), 7,54-7,49 (m, 2H), 7,06 (d, J = 5,2 Hz, 1H),
5,63-5,58 (m, 1H), 4,83-4,67 (m, 1H), 4,51-4,47 (m, 1H), 4,02-4,00 (m, 1H), 3,93 (s,
3H), 3,65-3,62 (m, 1H), 2,14-2,12 (m, 2H), 1,72 (s, 9H), 1,41-1,38 (m, 9H).

4. Tong hop (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit

§ /N‘ § /N‘
Boc— P\ - . N
=N N N W/[N

TFA/DCM= 1:1

nhiét d6 trong phong, 3 gio

X _N N _N
| N/)N\H/Q/‘N\ l N/)N\”/L/‘N\

Thém TFA (30 mL) vao dung dich chira tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-
triazol-4-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-
tetrahydro-2H-benzo[c]azepin-2-carboxylat (3,2 g, 5,5 mmol) trong DCM (30 mL).
Khudy hdn hgp nay & nhiét do trong phong trong 3 gid. Loai bo dung moi. Hoa tan san
pham tho trong MeOH (30 mL)/nuée (20 mL). Bazo hoa hén hop nay bang NH4OH dén
dé pH = 8-9 va chiét bang DCM (3 x 50 mL). Rira céc 16p hitu co dugc gop lai bang
nuée mudi, 1lam khé trén NaxSO4, loc va cd thu duge (R)-1-(tert-butyl)-N-(8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]Jazepin-5-
yl)-1H-1,2,3-triazol-4-carboxamit & dang chit rin mau xam (2,6 g, hi€u suét: 98%). ESI-
MS (M+H) *: 486,7.

5. Tong hop 1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-
triazol-4-carboxamit & 1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-((S)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit
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o
=N
H = \N Q:O H N=N\ kll N:N‘
N NWH%/ 1) (3,0 dwong lwong) ZnCla (5,0 duong OQ‘N NW/\/N% OO"’N WN\é
0 lwong), NaBH:CN (3,0 duong luong), o 0
MeOH, 50°C, 16 gid
2) Phan giai cac déng phan quang hoc
AN =N Z N E\N Z N /E’j
N — N—
SWs Sel A S
N H H
26a 26b

Thém dihydrofuran-3(2H)-on (258 mg, 3,0 mmol), ZnCl, (682 mg, 5,0 mmol) va
NaBH;CN (189 mg, 3,0 mmol) vao dung dich chua (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1H-
1,2,3-triazol-4-carboxamit (500 mg, 1,0 mmol) trong MeOH (30 mL). Khudy hdn hop
niy & 50 °C trong 16 gid. C6 hdn hop nay va tinh ché bang sic ky cot trén silica gel
(DCM/MeOH=20/1 dén 15/1) thu dugc sén phdm raxemic & dang chét rin mau vang
(542 mg, hiéu sut: 79%).

Phan tach 1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-2-((S)-tetrahydrofuran-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[ cJazepin-5-y1)-1H-1,2,3-
triazol-4-carboxamit (154 mg) va 1-(tert-butyl)-N-((R)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-((R)-tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-S-yl)—lH-1,2,3—triazol-4-carboxamit (167 mg) bing qui trinh phan giai
céc ddng phan quang hoc. ESI-MS (M+H) *: 557.3.

ChAt ddng phan 1: '"H NMR (400 MHz, CDs0D) 6: 8,53 (s, 1H), 8,42 (d, J = 5,2
Hz, 1H), 8,05-7,99 (m, 3H), 7,64 (s, 1H), 7,48 (d, J= 8,4 Hz, 1H), 7,23 (d, J= 5,2 Hz,
1H), 5,58 (d, J= 10,4 Hz, 1H), 4,16-4,09 (m, 2H), 4,02-3,96 (m, 2H), 3,90 (s, 3H), 3,79-
3,71 (m, 2H), 3,31-3,24 (m, 2H), 3,15-3,10 (m, 1H), 2,31-2,17 (m, 2H), 2,07-1,97 (m,
2H), 1,74 (s, 9H).

Chat ddng phan 2: '"H NMR (400 MHz, CDsOD) 6: 8,43 (s, 1H), 8,30 (d, /= 5,2 Hz,
1H), 7,95-7,86 (m, 3H), 7,67 (s, 1H), 7,37 (d, J = 8,0 Hz, 1H), 7.13 (d, J= 5,2 Hz, 1H),
547 (d, J = 9,6 Hz, 1H), 4,00 (br, 2H), 3,93-3,85 (m, 2H), 3,85 (s, 3H), 3,69-3,58 (m,
2H), 3,28-3,22 (m, 1H), 3,17-2,97 (m, 2H), 2,21-2,01 (m, 2H), 1,99-1,80 (m, 2H), 1,63
(s, 9H).
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Vi du 27a. (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yD)-2-(oxetan-3-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit (hop chét 27)

N=N

N=N
H N H N
HN O%O N
O O

(3,0 duwong lvgng)

ZnCl; (5,0 duwong lugng),
NaBH;CN (3,0 duong luong),

7N /N‘_ MeOH, 50°C, 3 gi 7N /N‘__
| /E/N eOH, 50°C, 3 gio | LN
S N NS NN

27

Thém oxetan-3-on (216 mg, 3,0 mmol), ZnCl> (682 mg, 5,0 mmol) va NaBH3;CN
(189 mg, 3,0 mmol) vao dung dich chira (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-
4-carboxamit (500 mg, 1,0 mmol) trong MeOH (30 mL). Khudy hdn hop nay & 50 °C
trong 3 gid. C6 hdn hgp nay va tinh ché vat liéu tho bang séc ky trén silica gel (CH2Cl, :
MeOH trong khoang tir 20 : 1 dén 15 : 1) thu duoc (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-
1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit & dang chét rin mau vang (307 mg,
hiéu suit: 55%). ESI-MS (M+H) *: 542,7. 'H NMR (400 MHz, CD;0D) ¢: 8,54 (s, 1H),
8,42 (d, J = 5,6 Hz, 1H), 8,04-7,98 (m, 3H), 7,71 (s, 1H), 7,49 (d, J = 8,0 Hz, 1H), 7,24
(d, J=5,2 Hz, 1H), 5,59 (d, J=9,2 Hz, 1H), 4,79-4,75 (m, 1H), 4,71-4,69 (m, 3H), 4,00-
3,83 (m, 6H), 3,09-3,05 (m, 1H), 3,94-2,88 (m, 1H), 2,29-2,21 (m, 1H), 2,07-2,04 (m,
1H), 1,75 (s, 9H).

Vidu27b. (R)-1-(tert-butyl)-N-(8-(2-((1-(metyl-d3)-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo|[c]azepin-5-
yl)-1H-1,2,3-triazol-4-carboxamit

1. Téng hop 1-(metyl-d3)-1H-pyrazol-4-amin

%6}
%
DsC. _.S.__CD =N
=N oo LN‘CD
NH = 3
O,N NaOH
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Gia nhiét hdn hop gdbm 4-nitro-1-pyrazol (5,0 g, 44 mmol) va d6-dimetyl sulfat
(10,0 g, 75,7 mmol) trong dung dich 1M ctia NaOH trong nuéc (50,0 mL) 6 35 °C qua
dém. Loc chét rin tao thanh, rira bang nudc, va lam kho (Na;SO4) thu dugce 1-d3-metyl-4-
nitro-1-pyrazol & dang tinh thé mau tring (3,9 g, hiéu sut: 68%). LCMS: RT 0,36 phut;
MH-+ 131,1; 1H NMR (400 MHz, DMSO-d6) é: 8,84 (s, 1H), 8,23 (s, 1H).
2. Téng hop 1-(metyl-d3)-4-nitro-1H-pyrazol

E\ Pd 10% trén cacbon =N

N-CD //;/N—CD3
NS 3

O,N H,N

Khit khi dung dich chira 1-d3-metyl-4-nitro-1-pyrazol (3,9 g, 30 mmol) trong
EtOH (50,0 mL) bang nito, tiép theo d6 1a bd sung paladi 10% trén cacbon (0,32 g, 0,30

mmol) vao. Pit hdn hgp nay vao trong moi trudng khi hydro va khudy & nhiét do trong
phong trong 2 gid. Loc hdn hop nay va ¢d dich loc trong chin khong thu dugc 1-(d3-
metyl-1H-pyrazol-4-amin ¢ dang dau (2,9g, hiéu suat: 96%), dau nay dugc sir dung trong
bude tiép theo ma khong can tinh ché thém.

3. Téng hop 4-metoxy-N-(1-(metyl-d3)-1H-pyrazol-4-yl)pyrimidin-2-amin

/N\
LN—CD3 o
\
(k HoN (1,0 dwong lugng) (k
)\ Pdy(dba); (0,02 duong luong), S-Phos (0 04 )\ /E/ N~CD,

duong lugng), Cs,COs (3,0 duong luong),
dioxan, hdi luu, 16 gid

Thém 1-metyl-d3-1H-pyazol-4-amin (8,5 g, 85 mmol), Cs:COs3 (63,6 g, 195
mmol), S-Phos (13,3 g, 0,03 mol) va Pda(dba); (16,7 g, 0,02 mol) vao dung dich chira 2-

clo-4-metoxypyrimidin (9,4 g, 65,1 mmol) trong 1,4-dioxan (0,3 L). Khuay hdn hop phan
ung & nhiét do hdi luu trong N; trong 16 gid. Lam mét hdn hop phan ung dén nhiét do
trong phong va loc hdn hop nay qua dém loc silica gel, va rira bang EtOAc (500 mL). Co
c4c dich loc dugc gop lai trong chan khong. Tinh ché vat liéu tho bang sic ky trén silica
gel (heptan : EtOAc = 100 : 0 dén 0 : 100) thu dugc 4-metoxy-N-(1-(metyl-d3)-1H-
pyrazol-4-yl)pyrimidin-2-amin (9,2 g, hiéu sult: 68%) & dang chit rdn mau vang nhat.
ESI-MS (M+H) *: 209,1. 'TH NMR (400 MHz, CDCl3) ¢: 8,10 (d, J = 5,7 Hz, 1H), 7,77 (s,
1H), 7,51 (s, 1H), 6,13 (d, J= 5,7 Hz, 1H), 3,94 (s, 3H).
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4. Téng hop 4-clo-N-(1-(metyl-d3)-1H-pyrazol-4-yl)pyrimidin-2-amin

HBr

™o OH cl

Thém HBr (90 mL, 38% trong nudc) vao 4-metoxy-N-(1-(metyl-d3)-1H-pyrazol-
4-yl)pyrimidin-2-amin (9,1 g, 43,7 mmol). Gia nhi€t hdn hgp phan tng dén 100 °C va
khudy & nhiét do nay trong 3 gio. Lam mat hon hop phan tng dén nhiét do trong phong
va cb trong chan khong, dun ddng s6i véi toluen (3 x 100 mL) va lam kho & 50 °C qua
dém thu duge mudi HBr (16 g) & dang chat ran mau vang/nau. Sau d6 hoa tan mudi nay
trong POCI3 (250 mL) va gia nhiét dén 100 °C trong 36 gio. Lam mat hdn hop phan tGng
dén nhiét do trong phong va cd trong chin khong va dun ddng s6i véi Toluen (3 x 100
mL). Pha loding phin cin thu duge bang EtOAc (500 mL) va nude (100 mL) va phén tich
cac 16p. Chiét 16p nudc bang EtOAc (3 x 100 mL) va rtra cac 16p hiru co duge gop lai
bang nude mudi (200 mL), 1am kho (Na2SO4), loc va b trong chan khong thu duge phan
can, nghién nho phan cin nay cing véi EtOAc/cac heptan (1:1) thu duge 4-clo-N-(1-
(metyl-d3)-1H-pyrazol-4-yl)pyrimidin-2-amin & dang chit rin mau tring (7,4 g, hiéu
suit:80%). ESI-MS (M+H) *: 213.0 .

5. Téong hop tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-(2-
((1-(metyl-d3)-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-1,3,4,5-tetrahydro-2H-

benzo[c]azepin-2-carboxylat

N=N

\ - NN
Boc—N NWNA( K\N N Boc—N I J(
\N)\H <

Pd(dppf)Cl2 (0,05 duong lugng), K2COs Z>N

—N
o O (2,0 duong lwgng), dioxan/H20, g /|k L/N‘CD3
> é N

N
H

Thém 4-clo-N-(1-(metyl-d3)-1H-pyrazol-4-yl)pyrimidin-2-amin (1,8 g, 8,5 mmol)
vao dung dich chtra tert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-triazol-4-carboxamido)-8-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,4,5-tetrahydro-2 H-benzo| ] azepin-2-
carboxylat (4,6 g, 8,5 mmol) trong 1,4-dioxan (100 mL) va nudc (20 mL), thém K2COs
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(2,4 g, 17 mmol) va Pd(dppf)Cl2 (0,7 g, 0,85 mmol) vao. Khudy hdn hop nay & 100 °C
trong 16 gio trong khi nito. Sau khi lam mat xubng nhiét do trong phong, pha lodng hon
hop nay bang EtOAc (300 mL) va rira bing nuéc mudi bao hoa (100 mL). Chiét 16p nude
béng EtOAc (3 x 100 mL) va gdp cac chit hitu co lai, 1am kho (Na2SOa), loc, co trong
chin khong thu duogc phén can. Tinh ché vat liéu tho béng sdc ky cot trén silica gel
(gradien céc heptan/EtOAc=100:0 — 0:100) thu dugc zert-butyl (R)-5-(1-(tert-butyl)-1H-
1,2,3-triazol-4-carboxamido)-8-(2-((1-(metyl-d3)-1 H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-1,3,4,5-tetrahydro-2 H-benzo[ c]azepin-2-carboxylat ¢ dang chét rin mau vang (3,2 g,
hiéu suét: 55%). ESI-MS (M+H) *: 590,4.

6. Téng hop (R)-1-(tert-butyl)-N-(8-(2-((1-(metyl-d3)-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[clazepin-5-yl)-1H-1,2,3-triazol-

4-carboxamit

Ho N=N Ho N=N
Boc—N NWNJ( HN NWN
0] 0
TFA/DCM 1:1
N _N nhiét do trong phong, 3 gio N _N,
s e Sy

Thém TFA (40 mL) vao dung dich chira zert-butyl (R)-5-(1-(tert-butyl)-1H-1,2,3-
triazol-4-carboxamido)-8-(2-((1-(metyl-d3)-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
1,3,4,5-tetrahydro-2 H-benzo[ c]azepin-2-carboxylat (3,2 g, 5,5 mmol) trong CH>Cl> (40
mL). Khudy hdn hop ndy & nhiét do trong phong trong 3 gid. Loai bo dung mdi va hoa
tan lai vat liéu thd trong MeOH (30 mL)/nuée (20 mL). Bazo héa hén hop nay bang
NH4OH dén do pH = 8-9 va chiét bang CH>Cl, (3 x 100 mL). Rira c4c 16p hiru co dugc
g0p lai bang nuée mubi (100 mL), 1am kho trén Na»SOs, loc va ¢d trong chan khong thu
dugc  (R)-1-(tert-butyl)-N-(8-(2-((1-(metyl-d3)-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydro-1H-benzo|[clazepin-5-yl)-1H-1,2,3-triazol-4-carboxamit & dang chat
ran mau vang (3,0 g, hiéu sut: 86%). ESI-MS (M+H) *: 490,2.
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7. (R)-1-(tert-butyl)-N-(8-(2-((1-(metyl-d3)-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo|c]azepin-5-yl)-1H-1,2,3-triazol-4-

carboxamit.

HN WNJ( )/1 O\ m\ér'ig“i\l

(3 duwong luong)

ZnCl; (5,0 duong lu:c_mg),

7N AN NaBH,CN (3.0 duong luong), [ |\ =N,
| Dhven, e (Y D
\N)\N = ¥ MeOH, 50°C, 3 givr \N)\N = 3
H H

Hoa tan (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-d3)-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit (2,6g, 15,9 mmol) trong MeOH (160 mL) va xir ly bang oxetan-3-on (1,15 g,
16,0 mmol), ZnCl: (3,6 g, 26,5 mmol) va NaBH3CN (1,0 mg, 15,9 mmol). Khqu hén
hop nay & 50 °C trong 16 gid, c6 trong chan khong va tinh ché vit liéu tho bang sic ky
trén silica gel (gradien CH2Clz : MeOH 100 : 10) thu duoc chét rén mau vang, chat rin
nay dugc tinh ché rira tiép bang cach hoa tan trong MeOH (100 mL) va CH>Cl> (500 mL)
va rira bang nude (100 mL) va nude mudi bao hoa (100 mL), phan tach 16p hiru co, lam
kho (Na2S04), loc va ¢ trong chan khong thu dugc (R)-1-(fert-butyl)-N-(8-(2-((1-metyl-
d3)-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1 H-
benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit & dang chét rin mau vang (2,32 g,
67% hiéu suit: 55%). ESI-MS (M+H) *: 546,3.

"H NMR (400 MHz, DMSO-ds) 6: 9,46 (s, 1H), 8,98 (d, J= 8,3 Hz, 1H), 8,74 (s, 1H),
8,46 (d, J= 5,6 Hz, 1H), 7,95 (m, 3H), 7,54 (s, 1H), 7,38 (d, J= 8.1 Hz, 1H), 7,25 (d, J =
5,2 Hz, 1H), 5,45 (m, 1H), 4,61-4,47 (m, 4H), 3,86 (m, 1H), 3,78 (m, 1H), 3,67 (m, 1H),
2,93 (m, 1H), 2,77 (m, 1H), 2,12 (m, 1H), 1,86 (m, 1H), 1,66 (s, 9H).

Vidu27c. Diéu ché dang tinh thé A va dang tinh thé G ciia hop chit 27

Thém hop chét (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-y1)-1H-1,2,3-triazol-4-
carboxamit (1200 g, 2,47 mol) vao binh phan tng 20L & nhiét do trong phong (25 °C),
tiép theo d6 1a bd sung 24 L 1,2-dicloetan vao & 25 °C. Thém oxetan-3-on (534 g, 24,7
mol), NaBH(OAc), (523 g, 2,47 mol), va AcOH (24 mL, 0,17 duong lugng) vao dung
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dich nay. Thém lugng b6 sung NaBH(OAc), (1046 g, 4,94 mol) trong mot phin vao binh
phan Gng & nhiét do trong phong. Khudy hén hop nay & 25 °C trong 16 gio. Thém tir tir
nudce da (12 kg) vao binh phan Gmg & nhiét do trong phong. Phén tach 16p hitu co va chiét
16p nude bang diclometan ba lan (3 x 12L). Rua 16p hitu co dugc gop lai bing nude mudi
(20 1), 1am khé trén Na»SOq, loc va 6. Tinh ché vat liéu thd bang sic ky trén silica gel
(CH2CLy : MeOH = 20 : 1) thu dugc (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-
1H-1,2,3-triazol-4-carboxamit (hop chét 27).

Khudy manh hop chét da tinh ché 27 (950 g) va EtOH (5L) trong 4 gio va loc
huyén phu dic nay va rira bang 11 EtOH. Lam kho banh loc w6t thu dugc trong chén
khéng & 45 °C trong ~ 24 gio dén khi dat t6i trong luong khong doi thu duoc dang tinh
thé A (960 g, hidu sudt 85,7%, do tinh khiét 99%).

Can 300,2 mg dang tinh thé A vao trong lo thity tinh 20mL tiép theo do 1a b6 sung
6 mL isopropyl axetat (IPAc) dé tao thanh huyén phu. Khudy tir mau nay & 50 °C véi the
dd ~1000 vong trén phit trong ba ngay. Phéan tach cac chét ran bang cach loc sau ba ngay
va sau do6 1am kho & nhiét do trong phong trong chan khong trong khoang 5 gio thu duge
dang tinh thé G.

Theo cach khac, nap 15 phan thé tich clia diclometan (mL/g) vao 2,1 g dang tinh
thé A. Chung cat hdn hop thu dugc trong céc diéu kién khi quyén bang cach sir dung thiét
bi Dean-Stark trong cac diéu kién Tj- Tr = 20 K va Tjmax = 110 °C, trong d6 Tj = nhiét do
dng boc, T:= nhiét do phan Gmg/binh phan Gng va Timax = nhiét dd bng boc tdi da. Loai bo
5 mL hodc 2 phan thé tich ctia diclometan, tiép theo d6 1a bd sung 2 phan thé tich cia
isopropyl axetat (IPAc) vao. Tiép tuc chung cit trong cac didu kién T; - Tr = 40K va
Timac=110 °C cho dén khi loai bé 10 mL hodc 5 phan thé tich (cac) dung méi. Sau do
thém 5 phan thé tich ctia IPAc vao, tiép theo d6 1a chung ct tiép dé loai bo 10 mL hodgc 5
phan thé tich khac ciia (cac) dung méi. Thém 5 phan thé tich clia IPAc tiép theo d6 12 bd
sung 30 mL IPAc vao. Khudy hdn hop thu dugc va tudn hoan nhiét d6 theo chu ky qua
cudi tudn tir 20 °C dén 60 °C dé tao thanh huyén phd dic va tach dang G khéi huyén phu
dac.

Nhiéu xa bét tia X

Nghién ctru d6 két tinh cia hop chét nay bang cach sir dung nhiéu xa ké bot tia X

XRD-DS8 str dung birc xa Cu Ka (Bruker, Madison, WI). Thiét bi nay dugc trang bi mot
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ong tia X dai c6 tiéu diém rd. Dién ap va cuong do dong dién cua ong nay duogc dat tuong

tmg 13 40 kV va 40 mA. Céc goc phéan ky va khe tan xa duoc dat 6 1 ° va khe nhén duoc

dit 6 0,15 mm. Birc xa nhiéu xa dugc phat hién bang bo phat hién Lynxeye. Quét lién tuc

g6c 0-20 & tbc do 1,6 °/phit trong khoang tir 3 dén 42 ° 20 dugc st dung. Mau duoc didu

ché dé phan tich bang cach dat mau nay trén dia nén khong.
Gian db nhidu xa bot tia X (PXRD) cua dang tinh thé A duoc thé hién trong FIG. 1
va céc dinh chinh duoc liét ké trong Bang 1. Gian dd PXRD ctia dang tinh thé G duoc thé

hién trong FIG. 4 va cac dinh chinh duoc liét ké trong Bang 2.
Bang 1. Danh sach cac dinh PXRD ctia dang tinh thé A

gbc 20 Cwong do thwee | Cwong do twong
doi
4,31 53,6 0,08
5,68 700,9 1,00
7,94 247.9 0,35
8,73 136,1 0,19
9,65 176,0 0,25
11,89 168,3 0,24
13,05 91,4 0,13
14,79 118,9 0,17
15,17 61,7 0,09
16,08 171,5 0,24
4,31 53,6 0,08
5,68 700,9 1,00
7,94 247.9 0,35
8,73 136,1 0,19
9,65 176,0 0,25
16,96 164,8 0,24
17,82 132,6 0,19
18,21 488,1 0,70
19,02 208.4 0,30
20,45 143,8 0,21
21,23 116,4 0,17
16,96 164,8 0,24
22,42 2488 0,35
22,80 79,2 0,11
23,79 136,4 0,19
25,61 103,5 0,15

Bang 2. Danh sch cac dinh PXRD ciia dang tinh thé G

goc 20 Cuong d§ thwe | Cuwong do twong
doi
3,62 1071,5 0,58
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8,92 96,8 0,05
10,96 184,5 0,10
12,59 206,5 0,11
14,53 81,6 0,04
15,41 252,1 0,14
16,33 133,3 0,07
18,44 294.9 0,16
20,18 701,1 0,38
21,79 1860,2 1,00
23,36 205,8 0,11
25,40 502,9 0,27
26,78 34,5 0,02
34,18 28,8 0,02

Nhiét heong ké quét vi sai (DSC) va Phan tich nhiét trong (TGA)

Céc tinh chit nhiét cta hop chit nay duoc kiém tra bang cach sir dung nhiét luong
ké quét vi sai Discovery (DSC) (Cac thiét bi TA) va may phan tich nhiét trong Discovery
(TGA) (Cac thiét bi TA). MAu dugc dit trong cdc DSC nhom kin di véi phan tich DSC
va trong céc nhom mé dbi voi phan tich TGA. Thuc hién phan tich nhiét bang gradien
tuyén tinh tir 25°C dén 300°C & tbc do 10°C trén phiit dbi voi c hai nghién ctru DSC va
TGA.

Phan tich nhiét luong quét vi sai (DSC) ddi v6i dang tinh thé A chi ra ring Dang
A ¢6 nhiét do khéi ddu 6 175,6 °C va nhiét do nong chay & 186 °C (FIG. 2).

Phan tich DSC dbi v6i dang tinh thé G chi ra ring Dang G c6 nhét do khoi dau &
215,4 °C va nhiét d6 nong chay ¢ 217,3 °C (FIG. 5).

Phan tich TGA déi v6i Dang A ciia hop chét 27 chi ra giam 3,16% trong luong,
cho thiy Dang A 1a hydrat (FIG. 3).

Phan tich TGA d6i véi Dang G ctia hop chit 27 chi ra khong c6 su giam trong
luong cho dén khi néng chay, cho thiy rang Dang G 1a khan (FIG. 5).

NMR ¢ trang thdi rin

Phd 13C NMR 6 trang thai ran (ky thuat phan cuc chéo/ky thudt quay mau theo goc
4o thuat) CP/MAS thu duoc trén may quang ph6 Tecmag Redstone 363 MHz bang dich
vu dir liéu phd ctia Champaign, IL. Mdi mau duoc nap vao rdto ziricon oxit 7mm (OD)

duoc dong kin bing ndp diu kel-F dé thu thap dit lidu tiép theo. T4t ca ba mau dugc nap

day khoang mét nira roto. Pho '3C NMR CP/MAS thu dugc trén bd didu chinh Doty XC
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7 mm CP/MAS & tan sé quan sat 12 91 MHz (tAn sb quay 7 kHz, d rong xung 1H 1a 5,0

us, do rong phd 13 29,8 kHz, thoi gian thu thap 1a 0,0344 gidy, do rong xung CP 1a 2 ms

(mét gidy), do tré hdi phuc 12 5,0 gidy, s6 1an quét 1a 1296). Quang phé duge tham chiéu

dén do dich chuyén hoa hoc clia miu glyxin carbonyl cacbon bén ngoai & 176 ppm va

duoc xir 1y bang cach sir dung phan mém Nuts (46 m& rong dong 1a 10 Hz). Danh sach

c4c dinh va su xép chdng phd duge xtt 1y bang cach sir dung phin mém MNOVA.

13C NMR & trang thai rin CP/MAS dbi v6i Dang A va Dang G tuong tmg dugc

thé hién trong FIG. 3B va FIG. 6B. D¢ dich chuyén héa hoc nghién ctu duoc liét ké

trong Bang 3.

Bang 3. Do dich chuyén héa hoc *C NMR CP/MAS nghién ctru d6i v6i cac dang ran ciia

hop chat 27
Phép gan dinh* Dang A (ppm) Dang G (ppm)

carbonyl 163,2 163,6
163,2

159,5
157,9 159.4
156,2 (vi tri bién) 147,0
143,7 146.,0
142,5 (vi tri bién) 141.5
135,8 140,6
134,4 137,1
132,3 136,0
cacbon thom 130,5 130,2
129.,6 125.9
126.,9 125.0
124,7 120,7
123,6 105.9
106,1 104.4
77,4 77,7
75,9 76,8
60,7 75,5
59,5 61,4
55,9 60,9
51,6 58,2
cacbon béo 50,3 54,4
39,5 51,7
37,9 49,9
35,2 40,0
30,1 37,3

AN 1

faWaWFal

*Phép gan tam thoi nay dua trén cau trac héa hoc va du doan do dich chuyén hoa hoc theo phan mém

ChemDraw va quang ph6 *C NMR & trang thai phan tan trong DMSO

143



47898 144/232

Vi du 28. (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-2-(2,2,2-trifloetyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit (hop chit 28)

N=N N=N
N by
H
(1,5 duong luong) F3C/\ ,

3 1.9 eYulv)
DIPEA (2,0 duong lugng),
CH;CN, 50°C, 12 gio

N —N N —N
L Do

Thém 2,2,2-trifloetyl triflometansulfonat (190 mg, 0,6 mmol) vao dung dich chira
(R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit (200 mg, 0,4 mmol)
trong CH3CN (5 mL). Khuay hdn hop nay & 50 °C trong 12 gid. Sau khi ¢d hdn hop phan
ting, tinh ché phan cin bang sic ky trén silica gel (PE : EtOAc =1 : 1) thu dugc (R)-1-
(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2-(2,2,2-
trifloetyl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit &
dang chat rin mau vang (85 mg, hiéu suat: 36%). ESI-MS (M+H) *: 569,3. '"H NMR (400
MHz, CDs0D) ¢: 8,54 (s, 1H), 8,42 (d, J = 5,2 Hz, 1H), 8,03-7,99 (m, 3H), 7,61 (s, 1H),
7,49 (d, J = 7,6 Hz, 1H), 7,22 (d, J = 5,2 Hz, 1H), 5,60-5,57 (m, 1H), 4,39-4,35 (m, 1H),
4,17-4,12 (m, 1H), 3,89 (s, 3H) 3,43-3,32 (m, 2H), 3,16-3,09 (m, 2H), 2,24-2,20 (m, 1H),
1,98-1,94 (m, 1H), 1,74 (s, 9H).

Vi du 29. 1-(tert-butyl)-N-((R)-2-((R)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-
triazol-4-carboxamit (hop chit 29)
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H N N
\ H \
N N N N I N
N HO\(\N N

¢ 0

—]

(2,0 dwong lwgng)

= )IN\ /@\N EtOH, 50 °C,24 gi¢f SN =N
N — | LN\
N N =X \N)\N A

H H

Thém (R)-2-metyloxiran (58 mg, 1,0 mmol) vao dung dich chira (R)-1-(tert-butyl)-
N-(8-(2-((1 -metyl'- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-
benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit (250 mg, 0,51 mmol) trong EtOH (5
mL). Khudy hén hop nay & 50 °C trong 24 gio. Sau khi cd, tinh ché phan cin bang cot
silica gel (ete ddu hoa/FtOAc = 1:2) thu dugc 1-(tert-butyl)-N-((R)-2-((R)-2-
hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[clazepin-5-yl)-1H-1,2,3-triazol-4-carboxamit ¢ dang chit rin mau
tréng (110 mg, hiéu suit: 40%). ESI-MS (M+H) *: 545,3. 'TH NMR (400 MHz, CD;0D)
5: 8,42 (s, 1H), 8,28 (d, J= 5,2 Hz, 1H), 7,93-7,84 (m, 3H), 7,52 (s, 1H), 7,35(d, J = 8,8
Hz, 1H), 7,09 (d, J= 5,2 Hz, 1H), 5,46 (d, J = 10 Hz, 1H), 4,13-4,00 (m, 2H), 3,92-3,87
(m, 1H), 3,78 (s, 3H) 3,21-3,12 (m, 2H), 2,40-2,32 (m, 2H), 2,17-2,13 (m, 1H), 1,89-1,84
(m, 1H), 1,62 (s, 9H), 1,02 (d, J= 6,0 Hz, 3H).

Vi du 30. 1-(tert-butyl)-N-((R)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-
triazol-4-carboxamit (hop chit 30)

H \ H N
N / N N [
HN 77/[’\]/, - O N 7]/(/,N
N Ho—/ N

(2 dwong lugng)

EtOH, 60 °C,12 gi®

ZN /N\ = —N
SPss N e
N m N
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Téng hop 1-(tert-butyl)-N-((R)-2-((S)-2-hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-
4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-
4-carboxamit twong tu nhu quy trinh cho 1-(tert-butyl)-N-((R)-2-((R)-2-hydroxypropyl)-
8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-yl)-1H-1,2,3-triazol-4-carboxamit (Vi du 29). Tinh ché san phdm tho
bing TLC didu ché (DCM/MeOH=10:1) thu dugc 1-(tert-butyl)-N-((R)-2-((S)-2-
hydroxypropyl)-8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit & dang chit rin mau
vang (97 mg, hiéu suét: 44%). ESI-MS (M+H) *: 545,3. 'TH NMR (400 MHz, CD30D) 4:
8,54 (s, 1H), 8,41 (d, J = 5,2 Hz, 1H), 8,01-7,97 (m, 3H), 7,63 (s, 1H), 7,46 (d, J = 8,0
Hz, 1H), 7,22 (d, J= 5,6 Hz, 1H), 5,57 (d, J = 9,6 Hz, 1H), 4,23-4,20 (m, 1H), 4,12- 4,07
(m, 1H), 4,02-3,97 (m, 1H), 3,90 (s, 3H), 3,30-3,28 (m, 1H), 3,26-3,19 (m, 1H), 2,47-
2,45 (m, 2H), 2,31-2,22 (m, 1H), 2,01-1,97 (m, 1H), 1,74 (s, 9H), 1,16 (d, J = 6,4 Hz,
3H).

Vi du 31. (R)-1-(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-yl)-1H-1,2,3-

triazol-4-carboxamit (hop chit 31)

N=N N=N
H HﬁN¥ N B /of HﬁNl<

(3,0 duwong lugng)

K>COs (3,0 duong lugng),
CH3CN, 80°C, 16 gio

N —N NN =N
Do Do

Thém 1-brom-2-metoxyetan (121 mg, 0,87 mmol) va K»COs (120 mg, 0,87 mmol)
vao dung dich chtra (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo|c]azepin-5-yl)-1H-1,2,3-triazol-4-
carboxamit (140 mg, 0,29 mmol) trong MeOH (10 mL). Khudy hén hop nay & 80 °C
trong 16 gio. Sau khi pha loang bing nuéc (20 mL), chiét hdn hop nay bang CHxCl> (30
mLx2). Rira cac 16p hitu co duge gdp lai béng H>0 (20 mLx2), Iam kho (Na2SOs4), loc va
¢6. Tinh ché vt liéu thd bang TLC diéu ché (DCM : MeOH = 20 : 1) thu dugc (R)-1-
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(tert-butyl)-N-(2-(2-metoxyetyl)-8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-

2.3,4,5-tetrahydro-1H-benzo[ c|azepin-5-yl)-1H-1,2,3-triazol-4-carboxamit ¢ dang chét
rin mau vang (66 mg, hiéu sudt: 42 %). ESI-MS (M+H) *: 545,1. "H NMR (400 MHz,
CDCl) : 8,41 (d, J = 5,2 Hz, 1H), 8,18 (s, 1H), 7,98 (d, J = 8,4 Hz, 1H), 7,90 (s, 1H),
7,84 (d, J = 8,0 Hz, 1H), 7,80 (s, 1H), 7,53 (s, 1H), 7,46 (d, J = 8,0 Hz, 1H), 7,04 (d, J =
5.2 Hz, 1H), 6,97 (s, 1H), 5,60 (t, J = 8,8 Hz, 1H), 4,19-4,07 (m, 2H), 3,91 (s, 3H), 3.57
(t, J = 5,6 Hz, 2H), 3,37 (s, 3H), 3,32-3,26 (m, 1H), 3,19-3,15 (m, 1H), 2,78-2,69 (m,
2H), 2,24-2,20 (m, 1H), 2,02-1,99 (m, 1H), 1,70 (s, 9H).

Vidu32. (R)-5-(tert-butyl)-N-(2-(2,2-difloetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo|c] azepin-5-yl)-1,3,4-
oxadiazol-2-carboxamit (hop chat 32)

P e AR

(1,2 duong lugng)

K,CO; (3,0 duong luong),
CH;CN, 80°C, 18 gio

N _N N —N
Do Do

Thém 1,1-diflo-2-iodoetan (23 pL, 0,26 mmol) va kali cacbonat (89 mg, 0,64 mmol)
vao dung dich chtra (R)-5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[ c]azepin-5-y1)-1,3 ,4-oxadiazol-2-
carboxamit (105 mg, 0,21 mmol) trong CH3CN (8 mL). Khudy hdn hop nay & 80 °C
trong 18 gio. Lam mat hdn hop phéan tng dén nhiét do trong phong va loc. C6 dich loc va
tinh ché san phim thé bang HPLC diéu ché (CH;CN/H20 c¢6 TFA 0,05% la pha dong)
thu duoc (R)-5-(tert-butyl)-N-(2-(2,2-difloetyl)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro- 1H-benzo[c]azepin-5-y1)-1,3,4-oxadiazol-2-
carboxamit & dang chit rin mau vang (30 mg, hiéu suét: 25%). ESI-MS (M+H) *: 552,0.
IH NMR (400MHz, METANOL-d4) &: 8,42 (d, J= 5,3 Hz, 1H), 8,23 (d, J= 8.4 Hz, 1H),
8,19 (s, 1H), 7,95 (s, 1H), 7,68-7,65 (m, 1H), 7,62 (d, J = 7,8 Hz, 1H), 7.30 (d, /= 5.5
Hz, 1H), 6,40 (tt, J= 53,5 Hz, 3,6 Hz, 1H), 5,70 (dd, J = 9,8 Hz, 2.5 Hz, 1H), 4,83 (br d,
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J=143 Hz, 1H), 4,67 (br d, J = 14,3 Hz, 1H), 3,90 (s, 3H), 3,83-3,67 (m, 2H), 3,59 (dt, J
= 15,0 Hz, 3,4 Hz, 2H), 2,52-2,31 (m, 2H), 1,49 (s, 9H)

Vidu33.  5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yI)-6,7,8,9-tetrahydro-SH-benzo[7 Jannulen-5-yl)-1,2,4-oxadiazol-3-carboxamit (hop
chit 33)

N-O
e
N

o]

\N /N\
Swe
NN

33

1. Tong hop axit (E)-5-(3-bromphenyl)pent-4-enoic

+Br‘
QP \_>:(1,0 duwong lwgng)

@ ° I

N

o HO X OH
NaH (2,5 duong lugng), DMSO, nhiétrdé

Br trong phong, 2 gi¢ Br

Thém NaH (3 g, 75 mmol, 2,5 duong luong) trong cac phan nhé vao dung dich chua
(3-carboxypropyl)triphenylphosphoni bromua (12,87 g, 30 mmol, 1,0 duwong lugng) trong
DMSO khan (50 mL) ¢ 0 °C. Khudy phéan ting ndy & nhiét d6 trong phong trong 30 phut
trudc khi thém timg giot 3-brombenzaldehyt (5,5 g, 30 mmol, 1,0 duong lugng) vao.
Khudy hdn hop nay & nhiét d trong phong trong 2 gi¢ nita va sau do d6 vao trong nudc
(200 mL) va chiét bing EtOAc (100 mL). Axit héa dung dich chita nuc bang HCI dam
dic va chiét bang EtOAc (200 mL x 3). Rira 16p hitu co duge gop lai bang nudc mudi
(100 mL x 3). Lam khd 16p hiru co trén natri sulfat va c6 dudi ap sudt giam. Tinh ché
phan can bang cot silica gel (ete dau héa/EtOAc = 2 : 1) thu dugc axit (E)-5-(3-
bromphenyl)pent-4-enoic (4,4 g, hi¢u sut: 58%) & dang dau mau vang. ESI-MS (M+1)*:
254.9. 'TH NMR (400 MHz, CDCls) 6: 7,48 (s, 1H), 7,33 (d, /= 7,6 Hz, 1H), 7,23 (d, J =
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8,0 Hz, 1H), 7,15 (t, J = 8,0 Hz, 1H), 6,39-6,35 (m, 1H), 6,23-6,19 (m, 1H), 2,55-2,53
(m, 4H).

2. Tong hop axit 5-(3-bromphenyl)pentanoic

o PtO, (10%), EtOH, nhiét do o
OH trong phong, 1 gi& OH

L
=

Br Br

Thém PtO2 (200 mg, 10%) vao dung dich chtra axit (E)-5-(3-bromphenyl)pent-4-
enoic (2,4 g, 9,4 mmol, 1,0 duong luong) trong etanol (20 mL). Khudy hdn hop nay trong
1 gio trong moi truong hydro. Loc chit xuc tac ra va co dich loc thu dugce thu dugc hop
chét dich 14 axit 5-(3-bromphenyl)pentanoic (2,1 g, hiéu sudt: 87%) & dang chat rin mau
vang, hop chét nay duoc st dung trong budce tiép theo ma khong can tinh ché thém. ESI-
MS (M+1)*: 256,9. '"H NMR (400 MHz, CD3;0OD) d: 7,24 (s, 1H), 7,21-7,18 (m, 1H),
7,06-7,03 (m, 2H), 2,50 (t, J = 6,8 Hz, 2H), 2,20 (t, J= 6,8 Hz, 2H), 1,53-1,51 (m, 4H).

3. Tong hop 2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-on

PPA, 130 °C,1 gidy

OH

Br Br

Khudy hdn hop gém axit 5-(3-bromphenyl)pentanoic (2,1 g, 8,2 mmol, 1,0 duong
luong) trong PPA (5 ml) ¢ 130 °C trong 1 gio. Sau khi lam mat xubng, bazo héa hon hop
nay dén d6 pH = 7~8 bing NaOH (1 N). Chiét hdn hop nay bang EtOAc (200 mL x 2).
C6 cac 16p hitu co dugc gdp lai va tinh ché bing HPLC diéu ché (Gradien: 5% B ting lén
95% B, A: NH3 0,5% trong nudc, B: CH3CN) thu dugce 2-brom-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-on (1,1 g, hiéu suit: 56%) & dang dau khong mau. ESI-MS (M+H) *:
239,0. 'TH NMR (400 MHz, CDCl3) 8: 7,59 (d, J = 8,4 Hz, 1H), 7,43 (dd, J= 8.4, 2,0 Hz,
1H), 7,38 (s, 1H), 2,89 (t, J= 6,8 Hz, 2H), 2,72 (t, J = 6,0 Hz, 2H), 1,90-1,79 (m, 4H).

4. Tong hop 2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-ol
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NaBHa4 (1,5 duong
O lugng), MeOH, nhiét do OH
trong phong, 1 gio

-
=

Br Br

Thém NaBH4 (144 mg, 3,8 mmol, 1,5 duong lugng) vao dung dich chtra 2-brom-
6,7,8,9-tetrahydro-5H-benzo[ 7 ]annulen-5-on (600 mg, 2,5 mmol, 1,0 duwong luong) trong
MeOH (10 mL) va sau do khudy & nhiét do trong phong trong 1 gio. Sau khi lam bay hoi
dung méi, tinh ché phan cin bang cot silica gel (EtOAc/hexan=1:5) thu dugc 2-brom-
6,7,8.9-tetrahydro-5H-benzo[ 7]annulen-5-0l (600 mg, hi¢u suit: 99%) & dang chét rin
mau tring. ESI-MS (M+H-17) *: 222,9. 'TH NMR (400 MHz, CDCls) d: 7,34-7,30 (m,
2H), 7,24 (s, 1H), 4,88-4,86 (m, 1H), 2,88-8,82 (m, 1H), 2,70-2,63 (m, 1H), 2,08-2,00
(m, 2H), 1,81-1,72 (m, 4H).

5. Téng hop 5-azido-2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen

DPPA (3,0 duong lugng), ,DBU (3,0
duong lugng), toluen, nhiét d6 trong
phong, 12 gio

N3

L
=

Br Br

Lam lanh dung dich chtra 2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-ol (600
mg, 2,5 mmol, 1,0 duong lugng) trong toluen (10 mL) trong bé nude da trong N2 va xtr Iy
bang DPPA (2,06 g, 7,5 mmol, 3,0 duong luong) trong mot phan tiép theo d6 1a bang
DBU (1,14 g, 7,5 mmol, 3,0 duong lugng). Gilt nhiét do phan tmg & 0 °C trong 1 git va
sau d6 1am 4m dén nhiét do trong phong trong 12 gid. Pha lodng hén hop nay bing
EtOAc (100 mL), rira bang HC1 2N (2 x 50 mL), nudc mudi va 1am khd 16p hitu co trén
Na>SO4, loc sau d6 co. Tinh ché san phim tho bang cot silica gel (rtra giai bang PE) thu
duogc 5-azido-2-brom-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen (350 mg, hi¢u suét: 45%) &
dang ddu mau vang. ESI-MS (M+H-N3) *: 223,0. '"H NMR (400 MHz, CDCl) d: 7,31~
7,29 (m, 2H), 7,15 (d, J= 8,0 Hz, 1H), 4,72 (t, J = 5,2 Hz, 1H), 2,99-2,92 (m, 1H), 2,70-
2,64 (m, 1H), 2,08-2,00 (m, 1H), 1,90-1,59 (m, SH).

6. Tong hop 2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-amin
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NPPhs (2.0 duong lugng), ,THF, NH;
H20, nhiét d6 trong phong, 12 gio

=

Br Br

Thém PPhs (741 mg, 2,8 mmol, 2,0 duong luong) vao hdn hop gdém 5-azido-2-
brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen (375 mg, 1,4 mmol, 1,0 duong lugng)
trong THF (5 mL) va H>O (0,5 mL). Khuy hdn hop ndy & nhiét do trong phong trong 12
gid. Axit hoa hdn hop nay dén do pH = 1 bang HCI (1 N) va chiét bang EtOAc (100 mL).
Bazo hoéa 16p nuéc da phan tach dén do pH = 10 bang NaOH (1 N). Gom két tua thu
dugc va lam kho thu dugc 2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-amin (360
mg, hiéu suat: 100%) & dang chit ran mau trang. ESI-MS (M+H-17)": 222,9.

7. Tong hop tert-butyl (2-brom-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)carbamat

Boc20 (1,2 dwong lwgng), TEA (2,0
NH; duong lugng), DCM, nhiét d6 trong NHBoc
phong, 2 gio

=

Br Br

Thém Boc,0 (394 mg, 1,8 mmol, 1,2 duong luong) vao hdn hop gdm tert-butyl (2-
brom-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)carbamat (360 mg, 1,5 mmol, 1,0
duong luong) trong CH2Clz (5 mL) va trietylamin (303 mg, 3,0 mmol, 2,0 dwong luong).
Khudy hén hop niy & nhiét 6 trong phong trong 2 gio. Sau khi pha loang bang EtOAc
(100 mL), rira hdn hop nay bing nude (100 mL x 2). C6 16p hitu co va tinh ché bang cot
silica gel (PE : EtOAc = 30 : 1) thu dugc tert-butyl (2-brom-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat (310 mg, hi€u sudt: 61%) & dang chit rin mau tring.
ESI-MS (M-55): 284,0. 'TH NMR (400 MHz, CDCls) ¢: 7,29-7,23 (m, 2H), 7,10 (d, J =
8,0 Hz, 1H), 4,92-4,82 (m, 2H), 2,84-2,75 (m, 2H), 1,88-1,83 (m, SH), 1,44 (s, 9H).

8. Tong hop tert-butyl (2-(2-clopyrimidin-4-yl)-6,7,8,9-tetrahydro-5H-

benzo[7]annulen-5-yl)carbamat
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t NHBoc
1,0 duong lvong)

NHBoc 1) KOAc (3, 0 duong lugng), Pd(dppf)Cl2 (0,05
dwong lugng), dioxan, 100°C, 12 gi&

2) K2COs (2,0 dwong lwang), Pd(dppf)Cla (0,05 | \J“\
dwong lugng), dioxan, H20, 100°C, 12 gi&y N/ cl

Br
Tong hop tert-butyl (2-(2-clopyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat tuwong tu nhu quy trinh cho tert-butyl 4-(2-clopyrimidin-
4-y1)-2-metylbenzylcarbamat. C6 hdn hop nay va tinh ché bang cot silica gel (PE :
EtOAc = 4 : 1) thu duoc tert-butyl (2-(2-clopyrimidin-4-yl1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat (200 mg, hiéu sudt: 66%) ¢ dang chit rin mau tring.

ESI-MS (M+H)*: 374,1.

9. Tong hop tert-butyl (2-(2-((I-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-yl)carbamat

NHBoc NHBoc

/N\
-

HoN (1,5 duong lugng)
Pd>(dba)s (0,1 duong lwong), S-Phos (0,2
NS N S N /N\
| )\ dwong lugng), Cs>,CO; (2,0 duwong luong), | LN_
N dioxan, 100°C, 6 giv N/)\ =

Hon hop gdm tert-butyl  (2-(2-clopyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat (500 mg, 1,34 mmol), 1-metyl-1H-pyrazol-4-amin (195
mg, 2,01 mmol), Pd2(dba)s (120 mg, 0,13 mmol), S-phos (111mg, 0,27 mmol) va Cs2COs3
(870 mg, 2,68 mmol) trong 1,4-dioxan (12 ml) khudy & 100 °C trong 6 gid trong Na. Loc
hdn hop nay qua dém Celite va co6 dich loc. Tinh ché phﬁn can bﬁng cot silica-gel
(EtOAc) thu dugc tert-butyl (2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)carbamat ¢ dang chét rin mau tring (480
mg, hiéu sut: 83%). ESI-MS (M+H) *: 435,3. '"H NMR (400 MHz, CDCl3) ¢: 8,46 (d, J
= 5,2 Hz, 1H), 7,88-7.80 (m, 3H), 7,38-6,85 (m, 4H), 4,97-4,94 (m, 2H), 3,85 (s, 3H),
2,96-2,94 (m, 2H), 1,93-1,64 (m, 6H), 1,47 (s, 9H).
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10. Téng hop 4-(5-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulen-2-yl)-N-(1-metyl-1H-
pyrazol-4-yl)pyrimidin-2-amin

NHBoc NH»

TFA, DCM

nhiét dé trong phong, 2 gio

H H

Khudy hdn hop gdm tert-butyl (2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)carbamat (240 mg, 0,55 mmol) trong
TFA (4,0 mL) va CH,Cl, (4,0 mL) ¢ nhiét do trong phong trong 2 gi¢. Sau do6 ¢d hdn hop
phan ung thu duoc hop chéit 4-(5-amino-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-2-y1)-N-
(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin (250 mg, thd) ¢ dang dau mau vang, hop
chét nay dugce str dung trong budc tiép theo ma khong can tinh ché thém. ESI-MS (M+H)
3353

11. Tong hop 5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5SH-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit

N-O
NH P “é
2 1. (COCl); (3,0 dwong lwgng), DMF (xic tac), N
0

N-O DCM, 0°C d&n nhiét dé trong phong, 2 gio

) :
* Ko\ﬂ/kN%é 2. TEA (3,0 dwong lvong), DCM, nhiét

N =N 0 dd trong phong, 2 gio SN _N
L - L -
N i

Téng hop 5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl1)-1,2,4-oxadiazol-3-carboxamit twong tu
nhu quy trinh cho tert-butyl 8-brom-5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-
4,5-dihydro-1H-benzo[c]azepin-2(3H)-carboxylat trong Vi du 2. Tinh ché phén cin bing
HPLC diéu ché (CH;CN/H20 c6 NHsHCO3 0,05% 1a pha dong) thu dwge 5-(tert-butyl)-
N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-y1)-1,2,4-oxadiazol-3-carboxamit ¢ dang chét rin mau vang (120 mg,

hidu suat: 42%). ESI-MS (M+H) *: 487,3. 'H NMR (400 MHz, CD;OD) 6: 8,43 (d, J =
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5.2 Hz, 1H), 7,98-7,96 (m, 2H), 7,51-7,30 (m, 3H), 6,74 (d, J = 2,4 Hz, 1H), 5,44 (d, J =
10,0 Hz, 1H), 3,83 (s, 3H), 3,09-3,03 (m, 2H), 2,10-1,43 (m, 6H), 1,54 (s, 9H).

Vi du 34. (R)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-
tetrahydro-SH-benzo[7]annulen-5-yl)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit (hop chét 34)

Z >N =N
e
Sy )\N ~
H
34

1. Téng hop (R,Z)-5-((1-phenyletyl)imino)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-2-ol

NH,

o) _N
(1,3 duong luong)

p-TsOH (xuc tac), toluen,
OH 130°C, 16 gio OH

Gia nhiét hdén hop huyén phu dic gdbm 2-hydroxy-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-on (Herdman C.A. ef al., Structural interrogation of benzosuberen-
based inhibitors of tubulin polymerization, Bioorganic & Medical Chemistry, 23(24),
7497-7520, 2015) (10 g, 57 mmol), (R)-(+)-a-metylbenzylamin (9,0 g, 74 mmol), va axit
p-toluensulfonic (0,48g, 2,84 mmol) trong 150 mL toluen & nhiét do hdi luu béng thiét bi
Dean Stark. Sau 16 gio, bo thiét bi Dean Stark va tiép tuc dun hdi luu dén khi chung cit
duoc ~80mL toluen, trong subt thoi gian d6 chit rén két tinh. Lam mat hdn hop nay dén
0 °C, gitt & 0 °C trong 2 gio, va sau d6 loc thu dugc (R,Z)-5-((1-phenyletyl)imino)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-2-ol ¢ dang chét rin mau nau vang (sau khi lam
kho - 13,5 g, hiéu sut: 85%). San pham tho dugc sit dung trong budc tiép theo ma khong

can tinh ché thém.
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2. Tong hop (R)-5-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulen-2-ol axetat

HOAc

_N 1. NaBH, (3 duong luong), NH;
EtOAc/MeOH 10:1, -5°C,

2. AcOH (2 duong lvong)

OH 3. Hy (50 psi), 10% Pd/C OH
MeOH, 55 °C

Lam lanh huyén phi dic gdm (R,Z)-5-((1-phenyletyl)imino)-6,7,8,9-tetrahydro-
5H-benzo[7]annulen-2-ol (13,5 g, 48 mmol) trong EtOAc/MeOH ¢6 ty 1€ 10:1 (148 mL)
dén —5 °C. Thém trong cac phan nho NaBH; ran (5,45 g, 144 mmol) vao, trong khi duy
tri nhiét do dudi 5 °C. Khudy hdn hgp nay & —5 °C trong 40 phut. Sau 1 gio, thém nudc
(135 mL) vao, tiép theo d6 1a thém HCI 5N vao cho dén khi do pH ~6. Phan tich céc 16p,
va chiét 16p nuée bang 135 mL EtOAc. Rura céac chét hitu co duoc gop lai bang nudc
mudi (100 mL) va lam kho (NazSOs) va loc thu dugc dung dich chira (R)-5-(((R)-1-
phenyletyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-2-ol, hop chit nay dugc st
dung tiép.

Thém axit axetic (5,8 g, 96 mmol) vao dung dich chua (R)-5-(((R)-1-
phenyletyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-2-ol (48 mmol) trong EtOAc
(~185 mL). Sau d6 cd dung dich nay va dung dich nay duoc sir dung tiép.

Thém MeOH (200mL), tiép theo do6 1a Pd 10%/C (1,4g, 10% % trong luong) vao.
Khudy hdn hop nay trong moi truong khi Ha (50 psi) & 55 °C trong 16 gio. Loc hdn hop
nay va co dich loc. Thém metyl tert-butyl ete (100 mL), tiép theo do 1a ete dau hoa (100
mL) vao. Khuay hdn hop nay ¢ 25 °C trong 2 gio, va loc. Sau khi lam kho ¢ 50 °C, phan
tach (R)-5-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulen-2-ol axetat (9,9 g, hi€u suét:
87% cho ba budc.

3. Tong hop tert-butyl (R)-(2-hydroxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-
yl)carbamat
HOAc

NH, Boc,0 (1,5 duwong lugng), NaHCO3 NHBoc
(2,4 duwong lvgng), dioxan

OH OH
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Thém NaHCO; trong nude (1N, 100 mL, 100 mmol) tiép theo d6 13 BocyO
(13,7g, 63 mmol vao dung dich chira (R)-5-amino-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-2-ol axetat (9,9 g, 42 mmol) trong dioxan (50 mL). Khuay hdn hop nay
& nhiét do trong phong qua dém. Thém EtOAc (150 mL) vao va phén tach céc 16p. Chiét
16p nude bing EtOAc (150 mL). Lam kho cac 16p hitu co duge gop lai (Na2SOas), loc, va
¢6. Thém MTBE (150 mL), tiép theo d6 1a ete dau hoa (150 mL) vao. Sau khi khudy
trong 2 gid, loc hdn hop nay va ¢ dich loc thu duge dau. Tinh ché vat liéu thd bang sic
ky trén silica gel thu dugc tert-butyl (R)-(2-hydroxy-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat ¢ dang chét rdn mau tring (7,8 g, hidu sudt: 67%, ee:
98,5%). 'H NMR (400 MHz, DMSO-ds) o: 9,06 (s, 1H), 7,29-7,27 (m, 1H), 6,94 (d, J =
8.8 Hz, 1H), 6,49 (s, 2H), 4,48 (m, 1H), 2,65 (br s, 2H), 1,99-1,64 (m, 4H), 1,48-1,25 (m,
11H).

4. Tong hop (R)-5-((tert-butoxycarbonyl)amino)-6,7,8,9-tetrahydro-5H-

benzo[7]annulen-2-yl triflometansulfonat

N

“Boc Tf,0 (1,5 dwong lwong) "Boc

Py (2,0 duvong luong),
DCM, 0°C, 1 gidr

H Tf

Thém TH0 (1,5 g, 5,4 mmol) vao dung dich chura tert-butyl (R)-(2-hydroxy-6,7,8,9-
tetrahydro-5SH-benzo[7]annulen-5-yl)carbamat (1,0 g, 3,6 mmol) va pyridin (570 mg, 7,2
mmol) trong DCM (30 mL) ¢ 0 °C. Khudy hén hop nay & 0 °C trong 1 gio. Sau khi pha
lodng bang nude (20 mL), chiét hon hop nay bang DCM (3 x 40 mL). Rira cac 16p hiru co
duoc gop lai bang NaHSO4 trong nude (0,5 N, 20 mL) dé didu chinh 16p nudc dén do pH
= 5-6, lam kh6 (Na2S0y4), loc va ¢d. San pham thd dugc st dung trong budce tiép theo ma
khéng can tinh ché thém. ESI-MS (M+H)": 410,1. 'H NMR (400 MHz, CDCl;) ¢: 7,31
(d, J = 8,8 Hz, 1H), 7,07-7,00 (m, 2H), 4,93-4,88 (m, 2H), 2,89-2,82 (m, 2H), 1,91-1,68
(m, 6H), 1,45 (s, 9H).

5. Tong hop tert-butyl (R)-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)carbamat
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H\B
H O/ b (1,05 dwong lugng) oc

oc 1) (Pd(dppf)Cl2 (0,1 dwong lwong), KOAc (2
duong lvgng), dioxan, 90°C, 2 gi®

2) Pd(dppf)Cl; (0,1 duong luvgng), K2C03 20 ~
duwong lugng), dioxan/H,0, 100°C, 4 gio /E/N‘

Cl
ka =N (1,2 duong luong)
A s

Tf

Téng hop tert-butyl (R)-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5SH-benzo[ 7]annulen-5-yl)carbamat twong tw nhu quy trinh cho tert-
butyl 5-(5-(tert-butyl)-1,2,4-oxadiazol-3-carboxamido)-8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-4,5-dihydro-1H-benzo[c]azepin-2(3H)-carboxylat (Vi du 2,
Buéc 11). Tinh ché san phdm tho bang sic ky cot silica gel (DCM/MeOH = 20:1) thu
duoc  tert-butyl  (R)-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
tetrahydro-5H-benzo[7] annulen-5-yl)carbamat ¢ dang chét rin mau vang (420 mg, hiéu
suét: 68%). ESI-MS (M+H) *: 435,2. 'TH NMR (400 MHz, CDCls) ¢: 8,41-8,37 (m, 1H),
7,88-7,77 (m, 3H), 7,55-7,36 (m, 4H), 7,05 (d, J = 5,2 Hz, 1H), 5,09-5,01 (m, 1H), 3,90
(s, 3H), 2,93-2,91 (m, 2H), 2,18-2,17 (m, 1H), 1,91-1,82 (m, 5H), 1,28-1,24 (m, 9H).

6. Tong hop (R)-4-(5-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulen-2-yl)-N-(1-metyl-
1H-pyrazol-4-yl)pyrimidin-2-amin

NH
kl\Boc 2

TFA /DCM (1: 1)

L
=

nhiét d6 trong phong, 1 gi¢

SWeE SR

NN

Téng hop (R)-4-(5-amino-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-2-yl)-N-(1-metyl-
1H-pyrazol-4-yl)pyrimidin-2-amin twong tu quy trinh dbi vaoi 5-(tert-butyl)-N-(8-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-
yl)-1,2,4-oxadiazol-3-carboxamit dugc md ta trong Vi du 2, Bude 12. San phém tho duoc

str dung trong budc tiép theo ma khong can tinh ché thém. ESI-MS (M+H) *: 335,2.
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7. Tong hop etyl (Z)-2-amino-2-(((1-metylxyclopropan-1-carbonyl)oxy)imino)axetat

NH,
HO\N/)\WO\/
0 ol
)JX (cocl)> (2 dwong lugng) 7 (1 duong lwong) 0 o
HO 2t d6 tro Cl)jX I N )X
DCM >
CM, nhit do trong TEA (3,0 duong lrong), ocM,” 07 7 O

hong, 16 gi¢ ar ga R -
phong 8l nhiét do trong phong, 2 gio NH

Thém (COCl), (5 g, 40 mmol) vao dung dich chua axit 1-metylxyclopropan-1-
carboxylic (2 g, 20 mmol) trong DCM (50 mL). Khudy hdn hop niy & nhiét do trong
phong trong 16 gio va sau do6 c6 thu duoc chét trung gian axyl clorua. Thém dung dich
chtra chit trung gian axyl clorua trong DCM (20 mL) vao dung dich chira etyl (Z)-2-
amino-2-(hydroxyimino)axetat (2,6 g, 20 mmol) va trietylamin (6 g, 60 mmol) trong
DCM (20 mL). Khudy phan ting nay & nhiét do trong phong trong 2 gio, rira bang nudc,
lam kho bang Na»SOs, cd thu dugc etyl (Z)-2-amino-2-(((1-metylxyclopropan-1-
carbonyl)oxy)imino)axetat & dang chét rén mau tring (3,0 g, hiéu suit: 63%). ESI-MS
(M+H) *: 215,1.

8. Téng hop etyl 5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-carboxylat

AcOH, 100 °C 2 gio

o o
N-O
/\OJ\(/N\O . \/077/4N/)\£
ol

NH,

Khudy dung dich chra etyl (Z)-2-amino-2-(((1-metylxyclopropan-1-
carbonyl)oxy)imino)axetat (3,0 g, 14 mmol) trong AcOH (20 mL) & 100 °C trong 2 gio
va sau d6 co. Pha lodng phan cin bing DCM (20 mL), rira bang dung dich NaHCO3 bdo
hoa (3 x 10 mL), 1am kho trén Na>SO4, va cd. Tinh ché phan can bang cot silica gel (ete
diu hoa: FEtOAc =10:1) thu dugc etyl 5-(I1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxylat & dang chét rin mau vang (1,1 g, hiéu suat: 52%). ESI-MS (M+H) *: 197,1.
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9. Téng hop kali 5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-carboxylat

\/O\[]/E—?)ﬁ KOH (1,1 duong lugng) KO 77/21_?
o " EtOH/H,0 B o) N)\é
nhiét d6 trong phong, 12 gio

Hoa tan etyl 5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-carboxylat (1,0 g, 5,0 mmol)
va KOH (308 mg, 5,5 mmol) trong EtOH/H,O (4:1, 20 mL). Khudy phan ting nay & nhiét
do trong phong trong 12 gid va sau do cd thu duge kali 5-(1-metylxyclopropyl)-1,2,4-
oxadiazol-3-carboxylat & dang chat rdn mau vang (1,1 g, hiéu suét: 95%). ESI-MS
(M+H) *: 169,1.

10. Téng hop N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-yl)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit (I-IM_6)

H N——<—
N= NW/(\ ,0
K N
OW/Q\N/O (1 dwong luong)

O

NH,

HATU (1,5 duong lugng), DIPEA

N _N (3 duong lugng), DCM, 16 gid = )lN\ E\N
| L\N\ NS = —
\S =
oy

34

Thém (R)-4-(5-amino-6,7,8,9-tetrahydro-5H-benzo|[ 7 Jannulen-2-yl)-N-(1-metyl-1H-
pyrazol-4-yl)pyrimidin-2-amin (150 mg, 0,50 mmol) vao dung dich chira kali 5-(1-
metylxyclopropyl)-1,2,4-oxadiazol-3-carboxylat (123 mg, 0,6 mmol), DIPEA (232 mg,
0,75 mmol) va HATU (342 mg, 0,9 mmol) trong DCM (5 mL). Khudy hdn hop nay &
nhiét do trong phong trong 1 gio. Sau khi pha loing bing nudc (60 mL), chiét hén hop
nay bang DCM (80 mLx2). Lam khd cac 16p hiru co duge gop lai va c6. Tinh ché san
phdm thd bing HPLC didu ché thu duoc (R)-N-(2-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7Jannulen-5-y1)-5-(1-

159



47898 160/232

metylxyclopropyl)-1,2,4-oxadiazol-3-carboxamit & dang chét rin mau tring (60 mg, hiéu
suit: 30%). ESI-MS (M+H) *: 485,2. 'H NMR (400 MHz, CDs0D) ¢: 8,40 (d, J = 5,2
Hz, 1H), 7,97 (s, 1H), 7,98-7,93 (m, 2H), 7,66 (s, 1H), 7,39 (d, /= 8,4 Hz, 1H), 7,21 (d, J
=52 Hz, 1H), 5.43 (d, J = 10 Hz, 1H), 3,90 (s, 3H), 3,09-3,02 (m, 2H), 2,09-1,86 (m,
5H), 1,64 (s, 3H), 1,54-1,45 (m, 3H), 1,21-1,18 (m, 2H).

Vidu35. (R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-
yl)-6,7,8,9-tetrahydro-SH-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit (hop
chit 35)

H N-O
N I
N
)

35

1. Téng hop tert-butyl (R)-(2-(2-clopyridin-4-yl)-6,7,8,9-tetrahydro-5H-

benzo[7]annulen-5-yl)carbamat

N. | N

|
X c| (3,0 duong luong)

N

Pd(dppfCl, DCM (0,1 duong lrgng)

Na,COj3 (3,0 duwong lvong) Z |
dioxan/H,0, 90°C, 4 gi SN el

o 0

Téng hop  tert-butyl  (R)-(2-(2-clopyridin-4-yl)-6, 7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat twong tu nhu quy trinh cho tert-butyl 1-(5-(tert-butyl)-
1,2,4-oxadiazol-3-carboxamido)-7-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat (Vi du 1, Budc 12). Tinh ché san pham
thd bang sic ky cot trén silica gel (MeOH/EtOAc = 1/50) thu dugc tert-butyl (R)-(2-(2-
clopyridin-4-yl1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)carbamat & dang chit rin
mau vang (350 mg, hiéu suét: 44%). ESI-MS (M+H) *: 373,2.
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2. Tong hop tert-butyl (R)-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-6,7,8,9-
tetrahydro-5H-benzo[7 Jannulen-5-yl)carbamat

H
N N‘B
oc
“Boc —N
/Q/N\
HoN
(2,0 duong lugng), Pdx(dba)s (0,1 duong luong) N
/ —
=
[ s-Phos (0,1 duong lugng), Cs>COs (2,0 duwong N | /Q/\N‘
S el luong), 100°C, 2 gio ol

Thém 1-metyl-1H-pyrazol-4-amin (210 mg, 2,1 mmol), Pda(dba); (100 mg, 0,11
mmol), SPhos (45 mg, 0,11 mmol) va Cs2CO3 (680 mg, 2,1 mmol) vao dung dich chta
tert-butyl (R)-(2-(2-clopyridin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulen-5-
yl)carbamat (400 mg, 1,1 mmol) trong dioxan (20 mL). Gia nhigt hdn hop nay dén 100
°C trong 2 gio va coO. Tinh ché san phim thd bang sic ky cot trén silica gel
(MeOH/EtOAc=1/50) thu  duoc tert-butyl (R)-(Z-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyridin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7Jannulen-5-yl)carbamat (330 mg,
hiéu suét: 71%) & dang chit rin mau vang. ESI-MS (M+H) *: 434,2.

3. Tong hop (R)-4-(5-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulen-2-yl)-N-(1-metyl-
1H-pyrazol-4-yl)pyridin-2-amin

N NH,
Boc

TFA/DCM, nhiét d6 trong phong, 2 gi®

= ‘ —N = | _N
N— JS
us S

N
H

Téng hop (R)-4-(5-amino-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-2-y1)-N-(1-metyl-
1H-pyrazol-4-yl)pyridin-2-amin twong ty nhu quy trinh cho 5-(tert-butyl)-N-(7-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-
y1)-1,2,4-oxadiazol-3-carboxamit (Vi du 1, Bu6c 13). San phdm tho (R)-4-(5-amino-
6,7,8,9-tetrahydro-5H-benzo[ 7 ]annulen-2-y1)-N-(1-metyl-1H-pyrazol-4-yl)pyridin-2-
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amin thu duoc & dang chit rin mau vang (200 mg, hiéu suét: 79%). ESI-MS (M+H) *:
334,2.

4. Tong hop (R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyridin-4-yl)-
6,7,8,9-tetrahydro-5SH-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-3-carboxamit (I-IM_635)

NH A N
2 HO7]/< /)\é %N/)\é
o N (2 duwong luong) ]

HATU (2,0 duong lugng), DIPEA (2 duong
/ N lugng), DMF, nhiét do trong phong, 2 gid

@ _N
SyYss SweL

N "l

35

Téng hop (R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-
yl)-6,7,8,9-tetrahydro—5H-benzo[7]annulen-5-yl)-1,2,4-0xadiazol-3-carboxamit tuong tu
quy trinh d6i véi N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-
tetrahydro-5H-benzo[ 7 ]annulen-5-y1)-5-(1-metylxyclopropyl)-1,2,4-oxadiazol-3-
carboxamit dugc md ta trong Vi du 34, Budce 10. Tinh ché hdn hop nay bang HPLC diéu
ché (CH3CN/H0 véi NH3.H20 0,05% 1a pha dong) thu duge (R)-5-(tert-butyl)-N-(2-(2-
((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-6,7,8,9-tetrahydro-5SH-benzo[ 7 Jannulen-
5-y1)-1,2,4-oxadiazol-3-carboxamit ¢ dang chét rin mau vang (100 mg, hiéu suit: 88%).
ESI-MS (M+H) *: 486,3. "H NMR (400 MHz, CDCl3) ¢: 8,17-8,16 (m, 1H), 7,61 (s, 1H),
7,48 (s, 1H), 7,43-7,41 (m, 1H), 7,36-7,30 (m, 3H), 6,87-6,86 (m, 1H), 6,71 (s, 1H), 6,22-
6,18 (m, 1H), 5,44-5,40 (m, 1H), 3,91 (s, 3H), 3,01-2,89 (m, 2H), 2,05-1,93 (m, 4H),
1,82-1,78 (m, 2H), 1,49 (s, 9H).

Vi du 36. (R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit (hop
chit 36a)
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Téng hop (R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)-1,3,4-oxadiazol-2-carboxamit (hop chiit
36a) va (S)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[7Jannulen-5-yl)-1,3,4-oxadiazol-2-carboxamit (hop chiit
36b)

- -N -N
PR N> N>~
NYLO YLO o \H/ko
'e) o] 0]

| J /1:/\“\ | A /Q/N\
NS NN

36a 36b

Cho axit 3-tert-Butyl-1,2,4-oxadiazol-5-carboxylic {2-[2-(1-metyl-1H-pyrazol-4-
ylamino)-pyrimidin-4-yl]-6,7,8,9-tetrahydro-5H-benzoxyclohepten-5-yl }-amit (76 mg)
trai qua qua trinh phéan tach bang sic ky SFC (IA 2 x (2 x 15 c¢m), etanol 30%/COz, 100
bar, 70 mL/phut, 220 nm, thé tich tiém: 1 mL, 5 mg/mL, etanol) va thu dugc 43 mg hop
chét ciia dinh-1 (d¢ tinh khiét hoa hoc 99%, ee >99%) va 36 mg hop chat cua dinh-2 (do
tinh khiét héa hoc 99%, ee >99%).

Pinh 1 duoc gan 1a (R)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-yl)-1,3,4-oxadiazol-
2-carboxamit: LCMS: Rt 1,23 phit, m/z 487,00. '"H NMR (400 MHz, METANOL-d4) 6
8,41 (d, J = 5,27 Hz, 1H), 7,96 (d, J = 11,80 Hz, 3H), 7,66 (s, 1H), 7,43 (d, J] = 8,53 Hz,
1H), 7,22 (d, J = 5,27 Hz, 1H), 5,43 (d, J = 9,29 Hz, 1H), 3,90 (s, 3H), 2,96 - 3,24 (m,
2H), 1,74 - 2,25 (m, 5H), 1,51 (s, 9H), 1,28 - 1,43 (m, 1H).
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Pinh 2 duwge gan la  (S)-5-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-5-y1)-1.3,4-0xadiazol-
2-carboxamit: LCMS: Rt 1,23 phut, m/z 487,00. '"H NMR (400 MHz, METANOL-d4) 6
8,40 (d, J = 5,27 Hz, 1H), 7,96 (d, J = 12,05 Hz, 3H), 7,66 (s, 1H), 7,43 (d, J = 8,53 Hz,
1H), 7,22 (d, ] = 5,27 Hz, 1H), 5,44 (s, 1H), 3,90 (s, 3H), 2,93 - 3,21 (m, 2H), 1,78 - 2,23
(m, 5H), 1,51 (s, 9H), 1,31 (s, 1H).

Vi du 37. 3-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-5-carboxamit (hop
chit 37) |

o-N
iz H\g/k\M
O’N\ HATU, DIPEA, DMF
Ho\g/k\ﬁ
N

sy =N
\  N— SN =
N//k”/’:/ | /)\N  N—

37

Thém N,N-diisopropyletylamin (0,42 mL, 2,4 mmol) vao dung dich chira axit 3-tert-
Butyl-1,2,4-oxadiazol-5-carboxylic (1,00 mg, 0,60 mmol) va N,N,N',N'-tetrametyl-O-(7-
azabenzotriazol-1-yl)uroni hexaflophosphat (273 mg, 0,72 mmol) va 4-(5-amino-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-2-y1)-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin
(200 mg, 0,6 mmol) trong N,N-dimetylformamit (2,3 mL). Khudy phan tmg nay & nhiét
do trong phong qua dém va dap tt bing cach b sung MeOH. Sau khi tién hanh HPLC
didu ché thu duogc 3-(tert-butyl)-N-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
yl)—6,7,8,9-tetrahydr0-5H-benzo[7]annulen-5-yl)-1,2,4-oxadiazol-5-carboxamit 6 dang
chit rén (186 mg; hiéu suét: 64%). LCMS: Rt 1,38 phut; m/z 487,1; 'TH NMR (400 MHz,
METANOL-d4) &: 8,29 (br. s., 1H), 7,97 - 8,09 (m, 2H), 7,94 (s, 1H), 7,68 (br. s., 1H),
7,43 (d, I = 8,78 Hz, 2H), 5,41 (d, J = 9,79 Hz, 1H), 3,92 (s, 3H), 2,87 - 3,18 (m, 2H),
1,70 - 2,29 (m, SH), 1,45 (s, 10H).
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Vi du 38: 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydrobenzo[b]oxepin-5-yl)-1,3,4-oxadiazol-2-carboxamit (hgp chét 38)

H N—N
NW/( »\é
0 0 ©

AN N /N\
| N/)\H/L/N‘

38
1. Tong hop metyl 4-(3-bromphenoxy)butanoat

Br C{ Br
Br é)
(1,2 duong luong) m
K2C0s (2,0 dwong luvgng), DMF, nhiét
OH

0]

d6 trong phong dén 95°C, 1,5 givy

Thém K>CO;s (5,52 g, 40,0 mmol) vao dung dich chira 3-bromphenol (3,44 g, 20,0
mmol) va metyl 4-brombutanoat (4,32 g, 24,0 mmol) trong DMF (20 mL). Khudy hdn
hop ndy & nhiét do trong phong trong 0,5 gid' va sau do gia nhiét két hop voi khudy & 90
°C trong 1 gio. Sau khi pha loang bang EtOAc (200 mL), rita hdn hgp nay bang nude (3 x
50 mL), 1am khé va c6. Tinh ché san phdm tho bing sdc ky cot silica gel (dau hoa/EtOAc
= 10:1) thu duoc metyl 4-(3-bromphenoxy)butanoat & dang chét 16ng mau tring (5,2 g,
hiéu suét: 96%). ESI-MS (M+H) *: 273,1.

2. Tong hop axit 4-(3-bromphenoxy)butanoic

Br Br
@\ (g NaOH (3,0 duong luong) @\ OH
f\g/ MeOH, 65°C, 1 gitr - J/\g/
O O
Thém NaOH (2,3 g 57 mmol) vao dung dich chira metyl 4-(3-
bromphenoxy)butanoat (4,9 g, 19 mmol) trong MeOH (40 mL) va H2O (40 mL). Khuay

hdn hop phan tng & 65 °C trong 1 gio. Sau d6 c6 dung modi dudi ap sudt giam. Diéu

chinh phin can dén do pH = 3 bang HCI (1 N). Chiét hdn hop nay bang EtOAc (3 x 100
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mL x 3). Lam kho céc 16p hitu co trén natri sulfat va c6 dudi ap suit giam thu dugc axit
4-(3-bromphenoxy)butanoic (4,8 g, hiéu suit: 98%). San pham thd duogc sit dung trong
bude tiép theo ma khong can tinh ché thém. ESI-MS (M+H)*: 259,1. 'H NMR (400
MHz, CDCls) &: 7,24-7,20 (m, 1H), 7,10-7,08 (m, 2H), 6,93 (d, J = 9,6 Hz, 1H), 3,97 (t,
J = 6,4 Hz, 2H), 2,35 (t, J = 7,2 Hz, 2H), 1,92-1,88 (m, 2H).

3. Tong hop 8-brom-3,4-dihydrobenzo[bJoxepin-5(2H)-on

Br
OH 1) SOCl, (2,0 duong luong), DMF (xtic
/r\rr tac), DCM, nhiét do trong phong, 1 gid
0 o 2) AlCl; (1,1 duong luong), DCM, 0°C 0 Br

dén nhiét do trong phong, 1 gid

Thém SOCI; (1,67 g, 14 mmol) va DMF (lugng xtc tac) vao dung dich chira axit
4-(3-bromphenoxy)butanoic (1,82 g, 7,04 mmol) trong DCM (35 mL). Khudy hdn hop
phan tmg & 40 °C trong 1 gid. Sau d6 loai bé dung mdi dudi ap suit giam, lam kho trong
chdn khong trong 2 gio. Hoa tan phan can trong DCM (35 mL) va lam lanh xubng bang
bé nude da. Thém AICI; (1,02 g, 80 mmol) vao va khudy hdn hop nay & 0 °C - nhiét do
trong phong trong 12 gio. D6 hdn hop nay vao trong HCI dam dac (10 mL) va chiét bang
EtOAc (2 x 50 mL). Rira céc 16p hitu co bing nuée (50 mL), nuée mudi (50 mL) va lam
kho trén natri sulfat. Sau khi ¢6 duéi ap suat giam, tinh ché san phim tho bang sic ky cot
silica gel (ete dau héa/EtOAc = 4:1) thu dugc 8-brom-3,4-dihydrobenzo[b]oxepin-5(2H)-
on & dang chét rin mau tring (1,2 g, hiéu suét: 71%). ESI-MS (M+H)": 241,1. "H NMR
(400 MHz, CDCl3) 6: 7,64 (d, J = 8,8 Hz, 1H), 7,27-7,23 (m, 2H), 4,25 (t, J = 6,8 Hz,
2H), 2,89 (t, J = 7,2 Hz, 2H), 2,25-2,18 (m, 2H).

4. Tong hop 8-brom-2,3,4,5-tetrahydrobenzo[bJoxepin-5-amin

o) NH,
ACONH;s (20,0 duong lugng), NaBH3CN

o) (10,0 duong luong) o)

IPA, 80 °C, 4 gio

r r

Thém NH4OAc (7,63 g, 100 mmol) va NaBH3CN (3,15 g, 50 mol) vao hdn hop
gdm 8-brom-3,4-dihydrobenzo[b]oxepin-5(2H)-on (1,2 g, 5,0 mmol) trong i-PrOH (50
mL). Khudy hon hop nay & 80 °C trong 4 gio. Sau khi lam mat hdn hop phan tng xudng,
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bazo hoa hdn hop nay dén do pH > 12 bang NaOH (1 N). Chiét hdn hop nay bang DCM
(250 mL x 2). Lam khé cac 16p hitu co duge gop lai va ¢d. Tinh ché phan can thu duoc
béng cot silica gel (DCM : MeOH = 20 : 1) thu duoc 8-brom-2,3.4,5-
tetrahydrobenzo[b]oxepin-5-amin ¢ dang chit rén mau tring (900 mg, hidu suét: 75%)

thu duoc. ESI-MS (M+H -NH;) *: 225, 1.

5. Téng hop N-(8-brom-2,3,4,5-tetrahydrobenzo[bJoxepin-5-yl)-5-(tert-butyl)-1,3,4-

oxadiazol-2-carboxamit

NH

O KOOC/‘\O; E (1,2 duong

luong)

Y&H\

HATU (1,5 duong luong), DIPEA (3,0
¢ duong lrong), DMF, nhiét d¢ trong phong, r
2 giv

Thém kali 5-tert-butyl-1,3,4-oxadiazol-2-carboxylat (557 mg, 2,68 mmol, 1,2 duong
luong), HATU (1,3 g, 3,35 mmol, 1,5 duong lugng) va trietylamin (863 mg, 6,69 mmol,
3,0 duong lugng) vao dung dich chira 8-brom-2,3,4,5-tetrahydrobenzo[b]oxepin-5-amin
(500 mg, 2,23 mmol, 1,0 duong lugng) trong DMF (20 mL). Khudy hdn hop nay & nhiét
do trong phong trong 2 gi¢. Pha loang dung dich nay bang EtOAc (150 mL) va rtra bang
nuée (50 mL), nuée mubi (2 x 50 mL). Lam kho 16p hitu co (Na2SO4), loc, va cb qua
may cO quay chan khong. Tinh ché phin cin bing sic ky pha ddo (CH3CN/H.O voéi
NH;.H>O 0,05% 1a pha dong) thu dugc N-(8-brom-2,3,4,5-tetrahydrobenzo[b]oxepin-5-
yl)-5-(tert-butyl)-1,3,4-oxadiazol-2-carboxamit (210 mg, hi¢u sut: 30%) & dang chat rin
mau vang nhat. ESI-MS (M+H) ™: 394,1.

6. Diéu ché S5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
2,3,4,5-tetrahydrobenzo[b]oxepin-5-yl)-1,3, 4-oxadiazol-2-carboxamit
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Thém KOAc (196 mg, 2,0 mmol), Pd(dppf)CL.DCM (81 mg, 0,1 mmol) vao hdn
hop gdm N-(8-brom-2,3,4,5-tetrahydrobenzo[b]oxepin-5-yl)-5-(tert-butyl)-1,3,4-
oxadiazol-2-carboxamit (393 mg, 1,00 mmol) va PinB-BPin (263 mg, 1,1 mmol) trong
1,4-dioxan khan (10 mL) trong No. Khudy hdn hop nay & 100 °C trong 2 gid trong Nb.
Sau khi 1am mat hdn hgp phan tng xubng, thém 4-clo-N-(1-metyl-1H-pyrazol-4-
yl)pyrimidin-2-amin (209 mg, 1,0 mmol), K2COs (276 mg, 2,0 mmol) va H>O (2,5 mL)
vao. Khudy hén hgp nay & 100 °C trong 2 gid trong Na. Sau khi 1am mét xubng, cd hdn
hop nay va tinh ché bang sic ky cot silica gel (DCM/MeOH = 20:1) thu dugc 5-(tert-
butyl)-N-(8-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydrobenzo[bJoxepin-5-yl)-1,3,4-oxadiazol-2-carboxamit & dang chét rin mau vang
(50 mg, hiéu suat: 21%). ESI-MS (M+H) *: 489,2. '"H NMR (400 MHz, CD3OD) 6:8,26
(d, J = 5,2 Hz, 1H), 7,82 (s, 1H), 7,69-7,64 (m, 2H), 7,51 (s, 1H), 7,29 (d, J = 8,0 Hz,
1H), 7,02 (d, J = 5,2 Hz, 1H), 5,35-5,32 (m, 1H), 4,14-4,10 (m, 1H), 3,83-3,80 (m, 1H),
3,76 (s, 3H), 2,00-1,98 (m, 4H), 1,36 (s, 9H).

Vi du 39. Téng hop 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydrobenzo[b]oxepin-5-yl)-1,2,4-oxadiazol-2-
carboxamit (hop chét 39)
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1. Téng hop N-(8-brom-2,3,4,5-tetrahydrobenzo[bJoxepin-5-yl)-5-(tert-butyl)-1,2,4-

oxadiazol-2- carboxamit

-0
o) />\§
NH N
L o N
|7 2,0 duon o}
0 C/L e O
KOO N luong)
Oxalyl clorua (4,0 dwong lugng), DMF (xtic
tac), DCM, nhiét do trong phong, 3 gid

r 2. NEt; (3,0 dwong lugng), nhiét do trong
phong, 2 gio

Téng hop N-(8-brom-2,3,4,5-tetrahydrobenzo[bJoxepin-5-yl)-5-(tert-butyl)-1,2,4-
oxadiazol-3-carboxamit twong tu nhu quy trinh cho tert-butyl (R)-8-brom-5-(5-(tert-
butyl)-1,2,4-oxadiazol-3-carboxamido)-1,3,4,5-tetrahydro-2H-benzo[c] azepin-2-
carboxylat trong Vi du 2, Phuong phép 2, Budc 2. Tinh ché vat liéu thd bang sic ky trén
silica gel (PE : EtOAc = 3 : 1) thu dugc N-(8-brom-2,3,4,5-tetrahydrobenzo[bJoxepin-5-
y1)-5-(tert-butyl)-1,2,4-oxadiazol-2-carboxamit (610 mg, hiéu suét: 85%) ¢ dang chét rin
mau vang nhat. ESI-MS (M+H) ™: 394,1.

2. Diéu 5-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-
tetrahydrobenzo[b]oxepin-5-yl)-1,2,4-oxadiazol-2-carboxamit
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39

Thém KOAc (68 mg, 0,69 mmol), Pd(dppf)Cl..DCM (24 mg, 0,03 mmol) vao hdn
hop gf”)m N-(8-brom-2,3,4,5-tetrahydrobenzo[bJoxepin-5-y1)-5-(tert-butyl)-1,2,4-
oxadiazol-2-carboxamit (135 mg, 0,34 mmol) va PinB-BPin (96 mg, 0,38 mmol) trong
1,4-dioxan khan (3 mL) trong Na. Khudy hdn hgp nay & 100 °C trong 2 gid trong N». Sau
khi 1am mét hoén hgp phan ung nay xubng, thém 4-clo-N-(1-metyl-1H-pyrazol-4-
yl)pyrimidin-2-amin (71 mg, 0,34 mmol), K2CO;s (95 mg, 0,69 mmol) va H2O (0,8 mL)
vao. Khudy hdn hop nay & 100 °C trong 2 gid trong Na. Sau khi lam mat xudng, ¢ hon
hop nay va tinh ché bang séc ky trén silica gel (DCM : MeOH = 20 : 1) thu dugc S-(tert-
butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-2,3,4,5-
tetrahydrobenzo[b]oxepin-5-yl)-1,2,4-oxadiazol-2-carboxamit ¢ dang chét rin mau vang
(77 mg, hiéu suét: 46%). ESI-MS (M+H) *: 489,2. 'TH NMR (400 MHz, CD;0D) ¢: 8,35
(d, J = 5,2 Hz, 1H), 7,91 (s, 1H), 7,78-7,73 (m, 2H), 7,62 (s, 1H), 7,38 (d, J = 8,4 Hz,
1H), 7,10 (d, J = 5,6 Hz, 1H), 5,46-5,44 (m, 1H), 4,18-4,15 (m, 1H), 3,98-3,95 (m, 1H),
3,86 (s, 3H), 2,10-2,02 (m, 4H), 1,48 (s, 9H).
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Vi du 40. 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c|pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit (hop

chit 40)
H N—
N77/< ':l

o)\ﬁ
Xy O
_N
Y O
P /L/N“

N™ °N
H

40
1. Téng hop 3-cloxyclohept-2-en-1-on
0 (COCI), (1,2 dwong lugng), DMF O
(1,0 duong lugng)
O DCM, 0°C, 30 phut B} Cl
Thém timg giot oxalyl clorua (24,4 g, 0,19 mol) vao dung dich chira xycloheptan-
1,3-dion (20,0 g, 0,16 mol) va DMF (11,6 g, 0,16 mol) trong DCM (500 mL) ¢ 0 °C. Sau

khi khudy & 0 °C trong 30 phut, rira hdn hop phan ung bang nuée (3 x 500 mL). Sau d6
chiét pha nudc bang dietyl ete (4 x 300 mL). Lam kho cac pha DCM va dietyl ete dugce
gop lai trén MgSOj4 va cb thu dugc 3-cloxyclohept-2-en-1-on (san phim tho 22,8 g, duoc
sir dung trong budc tiép theo) & dang dau mau nau. ESI-MS (M+H) *: 145,1.

2. Tong hop 2-xyano-2-(3-oxoxyclohept-I-en-1-yl)axetamit

o 0

o) H,N
CN (2,0 duong
cl H2N )J\/ luong) o o
- N

NaH (2,2 duong lugng), DMF, 0°C,
30 phut, nhiét d¢ trong phong, 30 phut

Thém NaH (60 phan trim trong dau khoang, 14,1 g, 0,35 mol) trong mot phén vao
dung dich chira 2-xyanoaxetamit (26,9 g, 0,32 mol) trong DMF (300 mL) ¢ 0 °C. Sau khi
khudy ¢ 0 °C trong 30 phut, thém tung giot dung dich chira 3-cloxyclohept-2-en-1-on
(22,8 g, 0,16 mol) trong DMF (100 mL) vao. Khudy hdn hop phan tng & nhiét do trong
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phong trong 30 phut va loai b6 DMF duéi ap suit giam. Hoa tan phan cin trong nude
(350 mL). Rira dung dich nay bang etyl axetat (4 x 150 mL), diéu chinh bang HC1 3,0 N
trong nuéc dén do pH 2-3 va chiét bang MeOH 10%/DCM (6 x 300 mL). Lam kho cac
dich chiét duoc gop lai sau trén MgSO4 va 6. Tinh ché san phdm tho bang sic ky cot
trén silica gel (EtOAc/ete dau hoa = 4:1) thu dugc 2-xyano-2-(3-oxoxyclohept-1-en-1-
yl)axetamit & dang diu mau vang (22,0 g, hiéu suét: 73% cho hai buéc). ESI-MS (M+H)
*:193,1.

3. T 5ng hop 3,9-dioxo-3,5,6,7,8,9-hexahydro-2H-xyclohepta/c]pyridin-4-carbonitril

0O 0O

H,N ~NH
DMF-DMA (1,5 duong lugng)
(@] ~ (@]

-
=

CN DMEF, 50°C, 4 gid CN

Thém timng giot DMF-DMA (22,8 mL, 0,17 mol) vao dung dich chira 2-xyano-2-(3-
oxoxyclohept-1-en-1-yl)axetamit (22,0 g, 0,11 mol) trong DMF (150 mL) trong 0,5 gio.
Khudy hdn hop phan tmg & 50 °C trong 4 gio va c¢o dudi ap sudt giam. Hoa tan ddu mau
nau thu dugc trong NaOH trong nuée (1,0 N, 200 mL), rira bang cloroform (5 x 150 mL)
v axit hoa tir tir ddu nay bing HCI (6,0 N) ¢ 0° C dén do pH 2-3. Thu chét ran mau nau,
3,9-diox0-3,5,6,7,8,9-hexahydro-2H-xyclohepta[ c]pyridin-4-carbonitril (17,0 g, hi¢u
sudt: 74%) bang cach loc va lam kho trong chdn khéng. ESI-MS (M+H) *: 203,1. 'H
NMR (400 MHz, CDCl3) é: 8,16 (s, 1H), 3,17-3,14 (m, 2H), 2,77-2,74 (m, 2H), 2,04-
2,00 (m, 2H), 1,90-1,87 (m, 2H).

4. Tong hop 5,6,7,8-tetrahydro-2H-xycloheptafc[pyridin-3,9-dion

(0]
~ ~“NH

=~ (@]
CN 140°C, 12 gio

H>S04 dic 50%

Khudy dung dich chira 3,9-dioxo-3,5,6,7,8,9-hexahydro-2H-xyclohepta|c|pyridin-4-
carbonitril (17,0 g, 0,084 mol) trong axit sulfuric ddm dac 50 phén tram (100 mL) & 140°
C trong 12 gio. Trung hoa tir tir hdn hop phéan tng bang natri hydroxit 50 phan trim &
nhiét d 0 °C dén do pH 7-8. Loai bd nuée dudi ap sudt giam. Hoa tan phan can vao
cloroform néng va loai bo chét rin khong tan bang cach loc. Co dich lgc va tinh ché bang
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sic ky cot silica gel (DCM/MeOH = 20:1) thu duge 5,6,7,8-tetrahydro-2H-
xyclohepta|[c]pyridin-3,9-dion & dang chét rdn mau vang (9,5 g, hiéu suit: 63%). ESI-MS
(M+H) *: 178,1.

5. Téng hop 9-amino-2,5,6,7,8,9-hexahydro-3H-xyclohepta[c|pyridin-3-on

Q NHy

7 "NH  NHi0Ac (20,0 duong luong) 7 ~NH

—~ O NaBH:CN (3,0 dwong luong) 0

L
=

i-PrOH, 80°C, 8 givr

Gia nhiét hdn hop gom 5,6,7,8-tetrahydro-2H-xyclohepta[c]pyridin-3,9-dion (7,0 g,
39,5 mmol), NH4OAc (60,8 g, 790,0 mmol), va NaBH3CN (7,4 g, 118,5 mmol) trong i-
PrOH (150 mL) dén 80 °C trong 8 giv va lam mét dén nhiét do trong phong. Dung dich
nay duoc st dung trong budc tiép theo ma khong can tinh ché. ESI-MS (M+H) *: 179,2.

6. Tong tert-butyl (3-0x0-3,5,6,7,8,9-hexahydro-2H-xyclohepta[c[pyridin-9-yl)carbamat

NH, NHBoc
7/ ~NH Boc,0 (2,0 duong luong) 7 "NH
— o) > ~ (@)

dung dich NaHCOs/THF (1/1), nhiét do
trong phong, 6 gio

Thém NaHCOs5 (dung dich, 50 mL), THF (50 mL) va Boc2O (17,2 g, 79,0 mmol)
vao dung dich trude. Khudy hon hop nay & nhiét d6 trong phong trong 6 gio. Sau khi co
va pha loang bing nuée (100 mL), chiét hdn hop nay bang DCM (3 x 200 mL). Rira cac
16p hitu co duge gop lai bing nuée mudi (200 mL), 1am khd (Na2SOa), loc va cd. Tinh
ché san phim thé bang sic ky cot silica gel (DCM/MeOH = 20:1) thu dugce tert-butyl (3-
0x0-3,5,6,7,8,9-hexahydro-2H-xyclohepta[c]pyridin-9-yl)carbamat & dang chét rin mau
vang (6,2 g, hiéu suét: 56% cho hai budc). ESI-MS (M+H) *: 279,2. "H NMR (400 MHz,
CDCl) d: 7,25 (s, 1H), 6,35 (s, 1H), 5,30 (brs, 1H), 2,65-2,63 (m, 2H), 1,86-1,76 (m,
4H), 1,45 (s, 9H), 1,39-1,35 (m, 2H).

7. Tong hop 9-((tert-butoxycarbonyl)amino)-6,7,8,9-tetrahydro-5H-
xyclohepta[c|pyridin-3-yl triflometansulfonat
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NHBoc T£,0 (1,5 duong luong), TEA (3,0 NHBoc
~NH  duong luong) SN
=8 \
=70 pom, oec, 1 gio =~ ~OTf

Thém timg giot THO (9,4 g, 33,5 mmol) vao dung dich chua tert-butyl (3-oxo-
3,5,6,7,8,9-hexahydro-2H-xyclohepta[c]pyridin-9-yl)carbamat (6,2 g, 22,3 mmol) va
trietylamin (6,8 g, 66,9 mmol) trong DCM (150 mL) ¢ 0 °C. Khudy hdn hop nay trong 1
0id. Pha lodng dung dich nay bing nuée (150 mL), chiét bang DCM (2 x 200 mL). Rira
cac 16p hitu co duoc gdp lai béng nuée mudi, 1am kho trén NaxSOs, loc, va ¢d. Tinh ché
san phim thd bing sic ky cot silica gel (ete dau hoa/EtOAc = 4:1) thu dugc 9-((tert-
butoxycarbonyl)amino)-6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-3-yl
triflometansulfonat & dang chit rin mau vang (5,7 g, hiéu suét: 63%). ESI-MS (M+H) *:
411,1.

8. Tong hop tert-butyl (3-(1-etoxyvinyl)-6,7,8,9-tetrahydro-5H-xycloheptac[pyridin-9-

yl)carbamat
NHBoc O\\\S\n/‘) NHBoc
N
74 I;l r T]/ (2,0 duong lugng) 7 \ O\/
S OTf =

L
o

Pd(Oac), (0,1 duong luong), dppp (0,4
duong lugng), TEA (3,0 duong luong),
DMF, 70°C, 24 gio, éng kin

Khudy hén hop gdm 9-((tert-butoxycarbonyl)amino)-6,7,8,9-tetrahydro-SH-
xyclohepta[c]pyridin-3-yl  triflometansulfonat (2,4 g, 5,85 mmol), tributyl(l-
etoxyvinyl)stannan (4,3 g, 11,7 mmol), trietylamin (1,8 g, 17,6 mmol), Pd(OAc): (131
mg, 0,58 mmol) va dppp (903 mg, 2,34 mmol) trong 50 mL DMF ¢ 70 °C trong 2 gio
trong khi nito trong dng day kin. Pha loang hdn hop nay bang EtOAc (200 mL) va rira
bing nuée (3 x 100 mL). Lam kho pha hitu co bing Na;SOs va ¢d. Tinh ché san pham
thd bang sic ky cot silica gel (ete dau hoéa/EtOAc = 4:1) thu dugc tert-butyl (3-(1-
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etoxyvinyl)-6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)carbamat & dang chét rin
mau vang (1,0 g, hiéu suét: 51%). ESI-MS (M+H) *: 333,2.

9. Téng hop 1-(9-amino-6,7,8,9-tetrahydro-5H-xyclohepta[cpyridin-3-yl)etan-1-on

NHBoc NH>
R HCI 6M (2,0 duong /N
Sy - Sy
THF, nhiét & trong phong, 4 giv O

Thém tiung giot HCI (1 mL, 6,0 mmol) vao dung dich chua tert-butyl (3-(1-
etoxyvinyl)-6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)carbamat (1,0 g, 3,0 mmol)
trong THF (30 mL). Khuéy hdn hop nay & nhiét do trong phong trong 1 gid. Dung dich
nay duogc st dung trong budc tiép theo ma khong can tinh ché. ESI-MS (M+H) *: 205,1.

10. Téng hop tert-butyl (3-axetyl-6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-

yl)carbamat

NH2 NHBoc

74 ’;l Boc,0 (2,0 duong lugng)
Sy

- =

dung dich NaHCOs/THF (1/1), nhiét d6
trong phong, 6 gio

Téng hop tert-butyl (3-axetyl-6,7,8,9-tetrahydro-5SH-xyclohepta[c|pyridin-9-
yl)carbamat twong tu nhu quy trinh cho tert-butyl (3-0x0-3,5,6,7,8,9-hexahydro-2H-
xyclohepta[c]pyridin-9-yl)carbamat (Vi du 40, Budc 6). Tinh ché san phdm tho bang sdc
ky cot silica gel (ete dau hoa/EtOAc = 4:1) thu dugc tert-butyl (3-axetyl-6,7,8,9-
tetrahydro-5H-xyclohepta[c]pyridin-9-yl)carbamat ¢ dang chit rin mau vang (550 mg,
hiéu sudt: 60% cho hai buéc). ESI-MS (M+H) *: 305,2. 'TH NMR (400 MHz, CDCI;) ¢:
8,54 (s, 1H), 7,78 (s, 1H), 4,99-4,97 (m, 2H), 2,91-2,90 (m, 2H), 2,70 (s, 3H), 1,94-1,74
(m, 4H), 1,62-1,60 (m, 2H), 1,45 (s, 9H).

11. Téng hop tert-butyl (3-(3-(dimetylamino)acryloyl)-6,7,8,9-tetrahydro-5H-
xycloheptafc]pyridin-9-yl)carbamat
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NHBoc NHBoc rL
74 ’;‘ ~ N ‘ ~
— DMF-DMA U

_—
0 100°C, 2 gio

Khuly dung dich chira  tert-butyl (3-axetyl-6,7,8,9-tetrahydro-5H-
xyclohepta[c]pyridin-9-yl)carbamat (550 mg, 1,8 mmol) trong DMF-DMA (10 mL) &
100 °C trong 2 gio. Sau khi cd, tinh ché san pham tho bing HPLC pha dao
(CH;CN/NH3.H20 0,05% trong nudc) thu duge tert-butyl (3-(3-(dimetylamino)acryloyl)-
6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)carbamat (380 mg, hi€u sudt: 61%).
ESI-MS (M+H)": 360,2.

12. Téng hop 1-(1-metyl-1H-pyrazol-4-yl)guanidin hydroclorua

> H

=N NCNH: (1,3 duong lugng), HCI dic, dioxan, 100°C, 12 gid NH, /NN e nHCI
N

H,oN

Thém xyanamit (273 g, 6,5 mmol, 1,3 duong luong) va HCl ddm dac (1 mL) vao
dung dich C‘hlfta 1-metyl-1H-pyrazol-4-amin (500 mg, 5 mmol, 1,0 duong lugng) trong
dioxan (10 mL). Khudy phan tmg nay & 100 °C trong 12 gio. Loai boé dung moi duéi ap
suit giam. Tai két tinh phan cin tir ddng dung moi gdbm MeOH va Et,0. Thu duoc 1-(1-
metyl-1H-pyrazol-4-yl)guanidin hydroclorua (600 mg, hi¢u sudt: 55%) & dang chét rin
mau vang. ESI-MS (M+H)*: 140,1. 'H NMR (400 MHz, CDsOD) ¢: 7,78 (s, 1H), 7,48 (s,
1H), 3,91 (s, 3H).

13. Téng hop tert-butyl (3-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-6,7,8,9-
tetrahydro-5H-xyclohepta[c[pyridin-9-yl)carbamat

“Boc
NHBoc | IZ /Q/\N‘ P
N No AN N nHCi
~ | ‘ 4,0 duong lugng _ | SN /N\
K>CO:s (8,0 duong lugng), N/)\NL/ N~
O TEA (8,0 duong luong), H

EtOH, 90°C 12 gioy
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Khudy hdén hop gbm 1-(1-metyl-1H-pyrazol-4-yl)guanidin hydroclorua (588 mg,
4,23 mmol), K»COs (1,2 g, 8,46 mmol), va trietylamin (855 mg, 8,46 mmol) trong EtOH
(10 mL) & nhiét do trong phong trong 1 gio, sau d6 thém tert-butyl (3-(3-
(dimetylamino)acryloyl)-6,7,8,9-tetrahydro-5H-xyclohepta[c|pyridin-9-yl)carbamat (380
mg, 1,06 mmol) vao va gia nhiét hdn hop nay dén 90 °C trong 12 giod. Sau khi cd, tinh
ché san phidm thd bang HPLC pha ddo (CH;CN/NH3.H20 0,05% trong nuéc) thu dugce
tert-butyl (3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
xyclohepta[c]pyridin-9-yl)carbamat (240 mg, hiu suét: 52%). ESI-MS (M+H)": 436,2.
'H NMR (400 MHz, CDCl3) J: 8,57 (s, 1H), 8,50 (d, J = 5,2 Hz, 1H), 8,08 (s, 1H), 7,85
(s, 1H), 7,66 (d, J = 5,6 Hz, 1H), 7,60 (s, 1H), 6,92 (s, 1H), 5,00 (br, 2H), 3,92 (s, 3H),
2,97-2.90 (m, 2H), 2,01-1,82 (m, 5H), 1,51-1,46 (m, 10H).

14. Téng hop 3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-
5H-xyclohepta[c[pyridin-9-amin

NHBoc NH2
X
[ TFA/DCM (1: 1) | A
=N > ~N
nhiét d¢ trong phong,
N N /ET\ 1 giir X N N
i N— S
N/)\N X | N/)\N/Q/N\
H H

Thém TFA (5 mL) vao dung dich chta tert-butyl (3-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-yl)carbamat (240
mg, 0,55 mmol) trong DCM (5 mL). Khudy hdn hop nay & nhiét do trong phong trong 1
gio. Sau khi ¢, bazo hoa phén can bang NaHCOs (trong nuée) va chiét bang DCM (3 x
30 mL), 1am kho va ¢ thu duge 3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-amin & dang chét rin mau vang (170 mg,
hiéu suét: 92%, duogc sir dung cho budc tiép theo ma khong can tinh ché thém). ESI-MS
(M+H) *: 336,2.

15. Téng hop 5-(tert-butyl)-N-(3-(2-((I-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c[pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit (I-
M 29)
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H N—N
NH, N-N N I\
KO I\ O
0 (1,5 duong luong) Xy O
5 l

N - =N

y

HATU (2 duong lugng), TEA (2,0

B N car aA ~N —N
‘ N =N dwong luong), DCM, nhiét do trong | )\ L\NN
/)\ ANV phong, 3 gio “ X

40

Thém HATU (182 mg, 0,48 mmol) va kali 5-(tert-butyl)-1,3,4-oxadiazol-2-
carboxylat (75 mg, 0,36 mmol) vao dung dich chtra 3-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-amin (80 mg,
0,24 mmol) va trietylamin (49 mg, 0,48 mmol) trong DCM (5 mL). Khuiy hén hop nay &
nhiét do trong phong trong 3 gid. Sau d6 thém nudc (30 mL) vao va chiét hén hop nay
biing DCM (2 x 50 mL). Lam kho cac cht hitu co duge gop lai va cd. Tinh ché san pham
tho bang sic ky cdt silica gel (DCM/MeOH = 10:1) thu dugc 5-(tert-butyl)-N-(3-(2-((1-
metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
xyclohepta[c]pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit ¢ dang chét rin mau vang (60
mg, hiéu suit: 51%). ESI-MS (M+H) *: 487,9. 'TH NMR (400 MHz, CDsOD) d: 8,52 (s,
1H), 8,49 (d, J = 5,2 Hz, 1H), 8,22 (s, 1H), 7,97 (s, 1H), 7,66 (s, 1H), 7,54 (d, J = 5,2 Hz,
1H), 5.47-5,45 (m, 1H), 3,90 (s, 3H), 3,08-3,06 (m, 2H), 2,13-1,98 (m, 5H), 1,51-1,49
(m, 10H).

Vi du 41: (R)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-SH-xyclohepta[c]pyridin-9-yl)-1,3,4-0xadiazol-2-carboxamit
(hop chit 41)

H N—N _
NY( \ S
| Xy O ‘ X O

SFC phéan tach bat
_N dbi xtmg _N
___*
/ /
N
/
N/ N N/J\N 7
H H

41
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Cho 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-y1)-1,3,4-oxadiazol-2-carboxamit (216 mg,
0,44 mmol) trai qua qua trinh phan tach bang sic ky SFC phan tach ddng phan quang hoc
(CHIRALPAK AS-H 30x250mm, Sum; ddng dung moi: metanol 20% + DEA 0,1% trong
CO; (van tdc dong: 100g/phut); Ap sudt doi hé théng: 120 bar) thu dugc (R)-5-(tert-
butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-
xyclohepta[c]pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit (93 mg, hi¢u suit: 43%) & dang
chit rén mau tring. ESI-MS (M+H) *: 488,1. 'TH NMR (400 MHz, CD;0D) d: ppm 8,52
(s, 1 H), 8,49 (d, J=5,1 Hz, 1 H), 8,22 (s, 1 H), 7,97 (s, 1 H), 7,65 (s, 1 H), 7,55 (d, J=5,0
Hz, 1 H), 5,46 (br d, J=9,5 Hz, 1 H), 3,90 (s, 3 H), 3,07 (br t, J=4,4 Hz, 2 H), 2,12 (br d,
J=8,8 Hz, 2 H), 1,91 - 2,05 (m, 3 H), 1,44 - 1,57 (m, 10 H).

Vi du 42: (R)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-SH-xyclohepta[c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit
(hop chit 42a) & (S)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-SH-xyclohepta[c]pyridin-9-yl)-1,2,4-
oxadiazol-3-carboxamit (hop chét 42b)

42a 42b

1. Tong hop 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c[pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit

NH, N-CQ
’ N Ko\g/k (1,5 duong luong)
N
HATU (2 duong luong), TEA (2,0
NN —N duong lurgng), DCM, nhiét do trong XN
| NAN N— phong, 3 gio /E/‘N—
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Téng hop 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit
tvong tw nhu quy trinh cho 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)-1,3.4-
oxadiazol-2-carboxamit (Vi du 40, Budc 15). Tinh ché dich loc bang sic ky cot silica gel
(DCM/MeOH = 10:1) thu dugc 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)-1,2,4-
oxadiazol-3-carboxamit & dang chét rin mau vang (55 mg, hiéu sudt: 47%). ESI-MS
(M+H) *: 487,9. '"H NMR (400 MHz, CD;0D) ¢: 8,50 (s, 1H), 8,49 (d, J = 5,6 Hz, 1H),
8,21 (s, 1H), 7,97 (s, 1H), 7,66 (s, 1H), 7,54 (d, J = 5,2 Hz, 1H), 5,49-5,47 (m, 1H), 3,90
(s, 3H), 3,08-3,06 (m, 2H), 2,12-1,97 (m, 5H), 1,52-1,50 (m, 10H).

2. Tong hop (R)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyrimidin-4-
yl)-6,7,8,9-tetrahydro-SH-xyclohepta[c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit (I-
IM 31) & (S)-5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c[pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit (hop
chit 42)

H N-O H N-O
N I NW/(/
N N
Xy O 0
N

| SFC phan téch bét | N
_N dbi xtng P
PR
/ /
Yy SWe
N N
N/)\N Y N//J\N %
H H
42a

Cho 5-(tert-butyl)-N-(3-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-
6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit (40 mg,
0,08 mmol) trai qua qua trinh phan tach bang sic ky SFC phan tach ddng phan quang hoc
(CHIRALPAK AS-H 30x250mm, Sum; dong dung moi: metanol 30% + DEA 0,1% trong
CO2 (van tbc dong: 100g/phit); Ap sudt ddi hé théng: 120bar) thu dugc (R)-5-(tert-
butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-6,7,8,9-tetrahydro-5H-
xyclohepta[c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit (11 mg, hiéu suit: 27%) & (S)-
5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6,7,8,9-
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tetrahydro-5H-xyclohepta[c]pyridin-9-yl)-1,2,4-oxadiazol-3-carboxamit (10 mg, 26%) &
dang cac chit rin mau trang.

(R): ESI-MS (M+H) *: 488,1. 'TH NMR (400 MHz, CD30D) ¢: 8,51 (s, 1 H), 8,49
(s, 1 H), 8,22 (s, 1 H), 7,97 (s, 1 H), 7,65 (s, 1 H), 7,55 (d, J=5,1 Hz, 1 H), 5,48 (br d,
J=9.3 Hz, 1 H), 3,90 (s, 3 H), 3,01 - 3,11 (m, 2 H), 1,90 - 2,14 (m, 5 H), 1,50 - 1,53 (m, 9
H).

(S): ESI-MS (M+H) *: 488,1. 'H NMR (400 MHz, CD;0D) ¢: 8,50 - 8,51 (m, 1
H), 8,48 (s, 1 H), 8,21 (s, 1 H), 7,96 (s, 1 H), 7,65 (s, 1 H), 7,53 - 7,56 (m, 1 H), 5,47 (br
d, J=9,5 Hz, 1 H), 3,89 (s, 3 H), 3,02 - 3,13 (m, 2 H), 1,91 - 2,16 (m, 5 H), 1,50 - 1,52 (m,
10 H).

Vi du 43. 1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-
6,7,8,9-tetrahydro-SH-xyclohepta[c]pyridin-9-yl)-1H-1,2,3-triazol-4-carboxamit
(hop chat 43)

43

1. Tong hop tert-butyl (3-(2-clopyridin-4-yl)-6,7,8,9-tetrahydro-5H-
xyclohepta[c[pyridin-9-yl)carbamat

N,
B(OH), Boc
H\ = |
Boc || (1,0 dwong lugng)
NS
A N~ CI —>
2N p(dppf)CL, DCM (0,1 dwong lugng),
Tf K2C03 (390 dlIO’Ilg hl'O'Ilg), N CI

dioxan/H,0, 60°C, 4 gio

Tong hop tert-butyl (3-(2-clopyridin-4-y1)-6,7,8,9-tetrahydro-5H-
xyclohepta[c]pyridin-9-yl)carbamat twong tw nhu quy trinh cho tert-butyl 1-(5-(tert-
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butyl)-1,2,4-oxadiazol-3-carboxamido)-7-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-4,5-dihydro-1H-benzo[d]azepin-3(2H)-carboxylat (Vi du 1,
Budc 12). Tinh ché san pham tho bang sic ky trén silica gel (ete dau hoa/EtOAc = 3:1)
thu dugc tert-butyl (3-(2-clopyridin-4-y1)-6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-
yl)carbamat & dang chét rin mau vang (170 mg, hiéu sut: 42%). ESI-MS (M+H) :
374,2.

2. Tong hop tert-butyl (3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-6,7,8,9-
tetrahydro-5H-xyclohepta[c[pyridin-9-yl)carbamat

N _N
“Boc N—

A HoN = (1,1 duong luong)

Y

Pdy(dba); (0,1 duong lugng), S-Phos (0,2
duong luong), Cs,COs (2,0 duong lugng),
] dioxan, 100°C, 4 gi¢

|>| o

Tbng hop tert-butyl (3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl1)-6,7,8,9-
tetrahydro-5H-xyclohepta[c]pyridin-9-yl)carbamat twong tu nhu quy trinh cho tert-butyl
(R)-(2-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-yl)carbamat (Vi du 35, Buéc 2). Tinh ché san pham tho bang sic ky
cot silica gel (PE/EtOAc = 1:1) thu dugc tert-butyl (3-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyridin-4-yl)-6,7,8,9-tetrahydro-5H-xyclohepta[ c]pyridin-9-yl)carbamat ¢ dang
chét rén mau vang (140 mg, Hiéu suat: 71%). ESI-MS (M+H)*: 435,2.

3. Tong hop 3-(2-((1-metyl-1H-pyrazol-4-yl) amino)pyridin-4-yl)-6,7,8,9-tetrahydro-5H-
xyclohepta[c|pyridin-9-amin

HN NH,
Boc
| N TFA/DCM (1:1) | N
N nhiét 6 trong phong, N
1 gioy

= —N =z —N
\Nl H/Q/N\ \N! HJ;/N\

Téng hop 3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-tetrahydro-
5H-xyclohepta[c]pyridin-9-amin twong tu nhu quy trinh cho 5-(tert-butyl)-N-(7-(2-((1-
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metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-1-
y1)-1,2,4-oxadiazol-3-carboxamit (Vi du 1, Bu6e 13). San phém tho 3-(2-((1-metyl-1H-
pyrazol-4-yl)amino)pyridin-4-y1)-6,7,8,9-tetrahydro-SH-xyclohepta[c]pyridin-9-amin thu
duge & dang chét rin mau vang (100 mg, hidu sut: 94%). ESI-MS (M+H)": 335,2.

4. Tong hop 1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c[pyridin-9-yl)-1H-1,2,3-triazol-4-carboxamit

va

N H N=N
NH; H 077/['\{, N N W N l{
| A 0 (1,2 duong lugng) | X O
ZN HATU (1,5 duong luong), TEA (2,0 N
/  duong lugng), DCM, nhiét do trong /
| X ] N phong, 2 giv | X [ N
I AN
N N N N
H H
43

Téng hop 1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-
6,7,8,9-tetrahydro-5SH-xyclohepta[c]pyridin-9-yl)-1H-1,2,3-triazol-4-carboxamit tuong tu
nhu quy trinh cho 5-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-
y1)-6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-yl)-1,3,4-oxadiazol-2-carboxamit trong
Vi du 40, Buéc 15. Tinh ché san pham tho bang sic ky trén silica gel (DCM/MeOH =
15:1) thu duge 1-(tert-butyl)-N-(3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyridin-4-yl)-
6,7,8,9-tetrahydro-5H-xyclohepta[c]pyridin-9-yl)-1H-1,2,3-triazol-4-carboxamit & dang
chit rdn mau vang (46 mg, hiéu suit: 32%). ESI-MS (M+H) *: 486,3. "H NMR (400
MHz, CD30D) §: 8,53-8,49 (m, 2H), 8,16 (d, J = 5,2 Hz, 1H), 7,92 (s, 1H), 7,69 (s, 1H),
7,51 (s, 1H), 7,20-7,17 (m, 2H), 5,45-5,43 (m, 1H), 3,89 (s, 3H), 3,08-3,06 (m, 2H), 2,14-
2,00 (m, 5H), 1,74 (s, 9H), 1,59-1,50 (m, 1H).

Cac vi du 44-154.

Céc hop chit sau dy dugc tdng hop theo céc quy trinh twong tu véi cac quy trinh duge

md ta trong Céc vi du 1-43.
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Hop | Tén héa hoc Céu triic TH-NMR va MS
chat

50

44 | (S)-5-(tert-butyl)-N- h N© LCMS: Rt 0,89 phut, m/z
(7-(2-((1-metyl-1H- HN N%N)\é 488,00. "H NMR (400 MHz,
pyrazol-4- 0 METANOL-dy) o: 8,38 (d, J
yl)amino)pyrimidin- =5,27 Hz, 1H), 7,83 - 8,04
4-y1)-2,3,4,5- (m, 3H), 7,64 (s, 1H), 7,47 (d,
tetrahydro-1H- | SN =N J=17,97 Hz, 1H), 7,19 (s,
benzo[d]azepin-1-yl)- N/J\N <N 1H), 5,34 (d, J= 6,46 Hz,
1.2,4-oxadiazol-3- H 1H), 3,89 (s, 3H), 2,81 - 3,28
carboxamit (m, 6H), 1,43 - 1,54 (m, 9H).

45 | (R)-5-(tert-butyl)-N- H I\f’o LCMS: Rt = 0,89 phut, m/z
(7-(2-((1-metyl-1H- . Fé 488,00. "H NMR (400 MHz,
pyrazol-4- METANOL-dy) &: 8,32 - 8,46
yl)amino)pyrimidin- (m, 1H), 7,89 - 8,05 (m, 3H),
4-y1)-2,3.,4,5- 7,64 (s, 1H), 7,48 (d, ] = 7,97
tetrahydro-1H- Hz, 1H), 7,19 (d, J = 5,33 Hz,
benzo[d]azepin-1-yl)- 1H), 5,34 (d, J = 6,46 Hz,
1,2.,4-oxadiazol-3- 1H), 3,89 (s, 3H), 2,91 - 3,28
carboxamit (m, 6H), 1,45 - 1,55 (m, 9H).

46 | 5-(tert-butyl)-N-(3- "H NMR (400 MHz, CD3;0D)
(2-hydroxyetyl)-7-(2- d: 8,28-8,26 (m, 1H), 7,85-
((1-metyl-1H- 7,76 (m, 3H), 7,52 (s, 1H),
pyrazol-4- 7,40-7,37 (m, 1H), 7,08-7,05
yl)amino)pyrimidin- (m, 1H), 5,15-5,12 (m, 1H),
4-y1)-2,3.4,5- 3,77 (s, 3H), 3,65-3,62 (m,
tetrahydro-1H- 2H), 3,14-3,12 (m, 2H), 2,94-
benzo[d]azepin-1-yl)- 2,91 (m, 2H), 2,74-2,65 (m,
1,3,4-oxadiazol-2- 3H), 2,61-2,57 (m, 1H), 1,34
carboxamit (s, 9H). ESI-MS (M+H)™:

532,3.
47 | 5-(tert-butyl)-N-(7- 0 'H NMR (400 MHz,

(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-yl)-3-
(metylsulfonyl)-
2.3,4,5-tetrahydro-
1H-benzo[d]azepin-
1-y1)-1,3,4-oxadiazol-
2-carboxamit

CD30D) ¢: 8,41 (d, J = 5,6
Hz, 1H), 7,99-7,93 (m, 3H),
7,65 (s, 1H), 7,56 (d, J=7,6
Hz, 1H), 7,16 (d, J = 5,2 Hz,
1H), 5,47-5,45 (m, 1H), 4,00-
3,95 (m, 1H), 3,90 (s, 3H),
3,82-3,78 (m, 1H), 3,65-3,61
(m’ II{)’ 3)44'3)37 (m) 2}1)5
3,22-3,17 (m, 1H), 2,90 (s,
3H), 1,47 (s, 9H). ESI-MS
(M+H)+: 566,2.
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48 | 5-(tert-butyl)-N-(7- o "H NMR (400 MHz, CD30D)
(2-((1-metyl-1H- % ' N,’w 5: 8,29 (d, ] =5,2 Hz, 1H),
pyrazol-4- w/‘\o 7,85-7,80 (m, 3H), 7,52 (s,
yl)amino)pyrimidin- 0 1H), 7,41 (d, J = 8,0 Hz, 1H),
4-yl)-3-(oxetan-3-yl)- 7,08 (d, ] =4,8 Hz, 1H), 5,16-
2,3,4,5-tetrahydro- 5,15 (m, 1H), 4,62-4,58 (m,
1H-benzo[d]azepin- ’ \)N\ ~\— 3H), 4,55-4,51 (m, 1H), 3,78
1-y1)-1,3,4-oxadiazol- NS (s, 3H), 3,70-3,66 (m, 1H),
2-carboxamit 3,20-3,15 (m, 1H), 2,98-2,93

(m, 1H), 2,88-2,83 (m, 1H),
2,70-2,66 (m, 1H), 2,47-2,44
(m, 1H), 2,35-2,29 (m, 1H),
1,35 (s, 9H). ESI-MS
(M+H)*: 544,3.

49 | 5-(tert-butyl)-N-(7- 0 'H NMR (400 MHz, CD30D)
(2-((1-metyl-1H- \% . “}’N\ o: 8,39 (d, ] =5,6 Hz, 1H),
pyrazol-4- \g/ko 7,96 (s, 1H), 7,94 (dd, J = 8,0,
yl)amino)pyrimidin- 2,0 Hz, 1H), 7.89 (s, 1H),
4-y1)-3- 7,64 (s, 1H), 7,51 (d, T = 8,0
(tetrahydrofuran-3- Q \ Hz, 1H), 7,18 (d,J = 5,2 Hz,
yl1)-2,3.4,5- l i  N— 1H), 5,24-5,22 (m, 1H), 4,01-
tetrahydro-1H- NT N 3,96 (m, 1H), 3,89 (s, 3H),
benzo[d]azepin-1-yl)- 3,87-3,83 (m, 1H), 3,80-3,70
1,3,4-oxadiazol-2- (m, 2H), 3,53-3,49 (m, 1H),
carboxamit 3,29-3,20 (m, 2H), 3,15-2,97

(m, 2H), 2,82-2,62 (m, 2H),
2,15-2,10 (m, 1H), 1,98-1,91
(m, 1H), 1,46 (s, 9H). ESI-
MS (M+H)": 558,3.

50 | 5-(tert-butyl)-N-(3- HO, TH NMR (400 MHz,
(2-hydroxy-2- NN CDs30OD) o: 8,40 (d, J=4.8
metylpropyl)-7-(2- N— R 7(4 »\é Hz, 1H), 7,97-7,89 (m, 3H),
((1-metyl-1H- J © 7,64 (s, 1H), 7,51 (d, J = 8,0,
pyrazol-4- 2,0 Hz, 1H), 7,20-7,19 (m,
yl)amino)pyrimidin- 1H), 5,22-5,20 (m, 1H), 3,89
4-y1)-2,3.4,5- 7N /N\N\ (s, 3H), 3,29-3,21 (m, 3H),
tetrahydro-1H- SN 3,05-3,00 (m, 1H), 2,93-2,90
benzo[d]azepin-1-yl)- . (m, 1H), 2,77-2,72 (m, 1H),
1,3,4-oxadiazol-2- 2,60 (s, 2H), 1,46 (s, 9H),
carboxamit 1,32-1,31 (m, 6H). ESI-MS

. (M+H)": 560,3.

51 | I-(tert-butyl)-N-(7- H N 'H NMR (400 MHz,
(2-((1-metyl-1H- a NT])\/N\% CDs0OD) &: 8,48 (s, 1H), 8,40
pyrazol-4- © (d, T =5,6 Hz, 1H), 7,98-7,93
yl)amino)pyrimidin- (m, 3H), 7,65 (br, 1H), 7,50
4-yl)-2,3,4,5- SN =N (d, T=7,6 Hz, 1H), 7,21 (d,J
tetrahydro-1H- Py /Q/N— =5,2Hz, 1H), 5,35-5,34 (m,
benzo[d]azepin-1-yl)- N 1H), 3,90 (s, 3H), 3,28-2,99
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1H-1,2,3-triazol-4-
carboxamit

(m, 6H), 1,73 (s, 9H). ESI-
MS (M+H)": 487.2.

R NN O A
mey =/=(«~ -me = 3 : > Sa 5 >
1H-pyrazol-4- O (d, T=5,2 Hz, 1H), 7,98-7,92
yl)amino)pyrimidin- (m, g}ol), 7,615H()s,71I2{1),(Zi,52 (d,
4-yl)-2,3,4,5- J=28,0 Hz, 7, ,I=
tetrahydro-1H- (N Jj}% 5,2 Hz, 1H), 5,33-5,31 (m,
benzo[d]azepin-1-yl)- N N = 1H), 3,90 (s, 3H), 3,31-3,26
1H-1,2,3-triazol-4- (m, 1H), 3,11-3,05 (m, 2H),
carboxamit 2,92-2,59 (m, 3H), 2,51 (s,

3H), 1,72 (s, 9H). ESI-MS
(M+H)": 501,3.

53 | I-(tert-butyl)-N-(3- | L NN IH NMR (400 MHz, CD;0D)
Ganiroen - | (O e -
((1-metyl-1H- 0 ,2 Hz, , 7,98-7,91 (m,
pyrazol-4- 3H), 7,65 (s, 1H), 7,54 (d, J =
yl)amino)pyrimidin- N /ETN I7{,6 }11?{’)1?)2,17,5212 5(d(, J =1 151,)2
4‘)’1)'2,3,4:5' 7 ~ Z, s s ) m, 5
tetrahydro-1H- " 3,90 (s, 3H), 3,79-3,76 (m,
benzol[d]azepin-1-yl)- 2H), 3,19-3,02 (m, 4H), 2,86-
1H-1,2,3-triazol-4- 2,64 (m, 4H), 1,71 (s, 9H).
carboxam;tlazo ESI-li/IS (MJ)rH)+: 5(3 1.3. :

54 | 5-(tert-butyl)-N-(8- . N,’w ESI-MS (M+H)*: 570,2. 'H
(2-((1-metyl-1H- \g/k NMR (400 MHz, CD3;0D) o:
pyrazol-4- 4 8,31 (d, ] = 4,8 Hz, 1H), 7,93-
yl)aminz))pyrimidin- 7,88 gin, 3H%, 7,50 (i,Hl)H),
4-y1)-2-(2,2,2- SN =N 7,37 (d,J = 8,4 Hz, , 7,12
trifloetyl)-2,3.4,5- | NAN/Q“* (d,J=4,8 Hz, 1H), 5,51 (d,J
tetrahydro-1H- =10,0 Hz, 1H), 4,26-4,22 (m,
benzo|clazepin-5-yl)- 1H), 4,02-3,98 (m, 1H), 3,48
1,2,4-oxadiazol-3- (s, 3H), 3,30-3,27 (m, 2H),
carboxamit 3,05-2,98 (m, 2H), 2,13-2,08

(m, 1H), 1,85-1,82 (m, 1H),
1,41 (s, 9H).
55 | 5-(tert-butyl)-N-(2- N2 ESI-MS (M+H)*: 573,3.'H

(2-
(dimetylamino)axetyl
)-8-(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2,3,4,5-
tetrahydro-1H-
benzo|c]azepin-5-yl)-
1,2,4-oxadiazol-3-
carboxamit

NMR (400 MHz, CD;0D) &:
8,33-8,29 (m, 1H), 8,10 (s,
1H), 8,02-7,86 (m, 2H), 7,56-
7,34 (m, 2H), 7,15-7,12 (m,
1H), 5,61-5,50 (m, 1H), 5,03-
4,94 (m, 2H), 4,77-4,36 (m,
1H), 4,16-4,13 (m, 1H), 4,04-
3,99 (m, 3H), 3,83-3,35 (m,
2H), 3,10-3,05 (m, 2H), 2,17
22,12 (m, 6H), 1,42 (s, 9H).
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56 | N-(2-(2-hydroxyetyl)- o\ HY[;\ ESI-N([EO(OMBEY; CSI§6§ ;}315
8-(2-((1-metyl-1H- cFs | NMR z, CD30D) o:
pyrazol-4- ° 8,43 (d,J = 5,2 Hz, 1H), 8,05
yl)amino)pyrimidin- (s, 1H), 8,03-8,00 (m, 2H),
4-yl)-2,3,4,5- s J;NN_ 7,65 (s, 1H), 7,49 (4,1 =176
tetrahydro-1H- N Hz, 1H), 7,24 (d, ] =5,2 Hz,
benzo[clazepin-5-yl)- (113}1),15},I§9;15i5774(r1r15, EH),2 4;,34
5—(1,1,1-1‘1‘1_710-2- T, s Ty ) m: s
metylpropan-2-yl)- 3,91 (s, 3H), 3,75 (t, J = 6,0
1,3,4-oxadiazol-2- Hz, 2H), 3,26-3,16 (m, 1H),
carboxamit 2,72-2,61 (m, 2H), 2,34-2,25

(m, 1H), 2,02-1,97 (m, 1H),
1,76 (s, 6H).

57 | N-(2-metyl-8-(2-((1- L #N\}\P ESI-MS (M+H)™: 556,2. 'H
metyl-1H-pyrazol-4- | — N0 L. | NMR (400 MHz, CDCls) 8:
yl)amino)pyrimidin- o 3 8,52 (bl)‘, 1H), ?,42 (()i, J=5.2
4-y1)-2,3,4,5' HZ> 1H B 7:87 S, 1H s 7385'
tetrahydro-1H- N N 7,81 (m, 2H), 7,55 (s, 1H),
benzo[clazepin-5-yl)- [ On— 7,47 (d, T = 8,0 Hz, 1H), 7,05
5-(1,1 1-triﬂ12>-2 N*H = (d, T=52 Hz, 1H), 6,91 (s
metylpropan-2-yl)- 1H), 5,61-5,56 (m, 1H), 3,94-
1,3,4-oxadiazol-2- 3,92 (m, 5H), 3,14-3,07 (m,
carboxamit 1H), 2,85-2,80 (m, 1H), 2,52

(s, 3H), 2,36-2,28 (m, 1H),
2,11-2,03 (m, 1H), 1,71 (s,
6H).

58 | (R)-5-(1,1-diflo-2- N | ESI-MS (M+H)": 580,2. H
metylpropan-2-yl)-N- X NMR (400 MHz, CD30D) a:

8-(2-((1-metyl-1H- — R 8,42 (d, T = 5,2 Hz, 1H), 8,04
I(DYr(aZ(()g—;ne ’ O NﬁN/N (d,J (= 8,0 Hz, 1HZ), 7,9)9-7,98
yl)amino)pyrimidin- (m, 2H), 7,64 ()s, 1H),(Zl,48 (d,
4-y1)-2-(oxetan-3-yl)- J=8,0Hz, 1H), 7,23 (d, ] =
2,3,4,5-tetrahydro- _ LN‘N~ 5,2 Hz, 1H), 6,15 (t, ] = 55,6
1H-benzo[c]azepin-5- "R Hz, 1H), 5,60-5,56 (m, 1H),
yl)-1,3,4-oxadiazol-2- ?,78-4,75 (m, 1H), ?,70-4,66
carboxamit m, 3H), 3,98-3,94 (m, 1H),

3,90 (s, 3H), 3,88-3,79 (m,
2H), 3,09-3,06 (m, 1H), 2,93-
2,87 (m, 1H), 2,30-2,20 (m,
1H), 2,07-2,04 (m, 1H), 1,60
(s, 6H).

59 | 5-(1,1-diflo-2- NN »AF%\F ESI-MS (M+H)": 582,3. 'H
metylpropan-2-yl)-N- | - H/Ko NMR (400 MHz, CD;0D) §:

(2-((S)-2-
hydroxypropyl)-8-(2-

8,42 (d, J = 5,2 Hz, 1H), 8,03-
8,00 (m, 3H), 7,64 (s, 1H),

((1-metyl-1H- (Y D 7,48-7,46 (m, 1H), 7,23 (d,J
pyrazol-4- NN =5,2Hz, 1H), 6,15 (t,J =
yl)amino)pyrimidin- 55,6 Hz, 1H), 5,57 (d,] = 9,6
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4-y1)-2,3,4,5-
tetrahydro-1H-
benzo|[c]azepin-5-yl)-
1,3,4-oxadiazol-2-

Hz, 1H), 4,23-4,19 (m, 1H),
4,13-4,06 (m, 1H), 4,00-3,96
(m, 1H), 3,91 (s, 3H), 3.26-
3,20 (m, 2H), 2,44 (d, T = 6,0

carboxamit Hz, 2H), 2,31-225 (m,
1H),1,99-1,95 (m, 1H), 1,60
(s, 6H), 1,16 (d, J = 6,0 Hz,
3H).

60 | 5-(1-flo-2- R | ESI-MS (M+H)": 562,3. 'H
metylpropan-2-yl)-N- z% NMR (400 MHz, CD3;0OD) é:
(8-(2-((1-metyl-1H- H O 8,29 (d, J=5,6 Hz, 1H), 8,21
pyrazol-4- O TN | (s, 1H), 7.91-7.89 (m, 1H),
yl)amino)pyrimidin- © 7,86-7,83 (m, 2H), 7,35 (d, J
4-yl)-2-(oxetan-3-yl)- = 8,0 Hz, 1H), 7,09 (d, ] = 5,6
2.3,4,5-tetrahydro- 7N /E'j\“\ Hz, 1H), 5,46 (d, J = 9,6 Hz,
1H-benzo[clazepin-5- \N*N = 1H), 4,75-4,57 (m, 1H), 4,56-
y1)-1,3,4-oxadiazol-2- : 4,55 (m, 4H), 4,43 (s, 1H),
carboxamit 3,85-3,66 (m, 6H), 2,96-2,92

(m, 1H), 1,94-1,91 (m, 1H),
1,41 (d, J=2,0 Hz, 6H), 1,19
(m, 2H).

61 | 5-(1-flo-2- R | ESI-MS (M+H)": 564,3. 'H
metylpropan-2-yl)-N- ?% NMR (400 MHz, MeOD) o:
(2-((S)-2- Ny HW/Z N 8,31-8,29 (m, 1H), 7,89-7,88
hydroxypropyl)-8-(2- | "0~ I (m, 3H), 7,55 (s, 1H), 7,38-
((1-metyl-1H- 7,36 (m, 1H), 7,11-7,10 (m,
pyrazol-4- N 1H), 5,48-5,46 (m, 1H), 4,53
yl)amino)pyrimidin- LA ] (A, T =472 Hz, 2H), 4,11-
4-y1)-2,3,4,5- H 3,86 (m, 3H), 3,81 (s, 3H),
tetrahydro-1H- 3,21-3,14 (m, 2H), 2,35-2,17
benzo[c]azepin-5-yl)- (m, 3H), 1,89-1,87 (m, 1H),
1,3,4-oxadiazol-2- 1,44 (s, 6H), 1,07-1,03 (m,
carboxamit 3H).

62 | 5-xyclobutyl-N-(2- H r\f’N\ ESI-MS (M+H)*: 500,3. 'H
metyl-8-(2-((1-metyl- | —( Mo NMR (400 MHz, CD;0D) 5
1H-pyrazol-4- 0 8,31-8,28 (m, 1H), 7,92-7,86
yl)amino)pyrimidin- (m, 3H), 7,52 (s, 1H), 7,35-

4-yl)-2,3,4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

N N /N\
| N/)\ﬁJ;N—

7,33 (m, 1H), 7,12-7,08 (m,
1H), 5,43 (d, J = 10,0 Hz,
1H), 4,00-3,98 (m, 1H), 3,82-
3,79 (m, 2H), 3,77 (s, 3H),
3,08-2,95 (m, 2H), 2,45-2,38
(m, 4H), 2,28 (s, 3H), 2,15-
1,89 (m, 4H).
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63

5-(2-xyanopropan-2-
yI)-N-(2-metyl-8-(2-
((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-yl)-2,3,4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

N
— s N
T

ESI-MS (M+H)™: 513.,6. 'H
NMR (400 MHz, CDCls) &:
8,59-8,58 (m, 1H), 8,41 (d,J
= 5,2 Hz, 1H), 7,85-7,81 (m,
3H), 7,53 (s, 1H), 7.45 (d, ] =
7,6 Hz, 1H), 7,04 (d,] =52
Hz, 1H), 5,58 (t, ] = 8,0 Hz,
1H), 3,93-3,92 (m, 1H), 3,90
(s, 3H), 3,13-3,06 (m, 1H),
2,86-2,80 (m, 1H), 2,51 (s,
3H), 2,35-2,28 (m, 1H), 2,10-
2,03 (m, 2H), 1,91 (s, 6H).

64 | 5-(2-xyanopropan-2- ’ _}2’“ ESI-MS (M+H)": 543,6. 'H
y1)-N-(2-(2- . NPaY NMR (400 MHz, CD30D) a:
hydroxyetyl)-8-(2- | "~ N 8,40 (d, J = 5,2 Hz, 1H), 8,01-
((1-metyl-1H- 7,98 (m, 3H), 7,64 (s, 1H),
pyrazol-4- NN 7,47 (d, J = 8,0 Hz, 1H), 7,20
yl)amino)pyrimidin- I v |(d,7=52Hz, 1H), 5,57 (d,7
4-y1)-2,3,4,5- ; =9,6 Hz, 1H), 4,20-4,11 (m,
tetrahydro-1H- 2H), 3,90 (s, 3H), 3,75-3,72
benzo[clazepin-5-yl)- (m, 2H), 3,28-3,20 (m, 2H),
1,3,4-oxadiazol-2- 2,68-2,63 (m, 2H), 2,31-2,27
carboxamit (m, 1H), 2,01-1,97 (m, 1H),

1,94 (s, 6H).

65 | I-isopropyl-N-(8-(2- | | Y ESI-MS (M+H)*: 529,2. 'H
((1-metyl-1H- Oy 71& T/ NMR (400 MHz, DMSO-ds)
pyrazol-4- 8:9,49 (s, 1H), 9,05 (d, J =
yl)amino)pyrimidin- 8,0 Hz, 1H), 8,74 (s, 1H),
4-yl)-2-(oxetan-3-yl)- - LN‘ 8,46 (d, J =5,2 Hz, 1H), 8,03-
2,3,4,5-tetrahydro- 7,81 (m, 3H), 7,54 (s, 1H),
1H-benzo[c]azepin- 7,37 (d, J = 8,0 Hz, 1H), 7,25
5-yl)-1H-1,2,3- (d,J=5,2 Hz, 1H), 5,44 (1,7
triazol-4-carboxamit =9,6 Hz, 1H), 5,00-4,80 (m,

1H), 4,59 (t,J = 6,4 Hz, 1H),
4,56-4,41 (m, 3H), 3,93-3,59
(m, 6H), 2,98-2,70 (m, 2H),

2,19-2,03 (m, 1H), 1,90-1,77
(m, 1H), 1,54 (d, J = 6,8 Hz,
6H).

66 | I-xyclobutyl-N-(8-(2- e ESI-MS (M+H)*: 540,7. 'H
((1-metyl-1H- o>y TOHV < NMR (400 MHz, DMSO-ds)
pyrazol-4- 8:9,49 (s, 1H), 9,07 (d,J =
yl)amino)pyrimidin- P N 8,4 Hz, 1H), 8,81 (s, 1H),
4-yl)-2-(oxetan-3-yl)- SENE A 8,47 (d, ] =5,2 Hz, 1H), 7,97-
2,3,4,5-tetrahydro- " 7,94 (m, 2H), 7,90 (s, 1H),
1H-benzo[c]azepin- 7,53 (s, 1H), 7,37 (d, T = 8,0

5-y))-1H-1,2,3-
triazol-4-carboxamit

Hz, 1H), 7,26 (d, J = 5,2 Hz,
1H), 5,44 (t,J = 9,6 Hz, 1H),
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5,25-5,16 (m, 1H), 4,59 (t, ] =
6,4 Hz, 1H), 4,54-4,47 (m,
3H), 3,88-3,62 (m, 2H), 3,68
(s, 3H), 2,93-2,90 (m, 1H),
2,81-2,76 (m, 1H), 2,74-2,72
(m, 1H), 2,60-2,48 (m, 4H),
2,14-2,06 (m, 1H), 1,92-1,83
(m, 3H).

(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-yD)-2,3,4,5-
tetrahydro-1H-
benzo[c]azepin-5-yl)-
1H-1,2,3-triazol-4-
carboxamit

67 | 5-(tert-butyl)-N-(8- b NN ESI-MS (M+H)*: 560,0. 'H
(2-((1-metyl-1H- o>y N%S% NMR (400 MHz, CDCls) é:
pyrazol-4- © 8,42 (d, J =52 Hz, 1H), 8,33
yl)amino)pyrimidin- (d,J=28,4 Hz, 1H), 7,87 (s,
4-yl)-2-(oxetan-3-yl)- o AN 1H), 7,86 (dd, J = 8,0 Hz, 1,6
2.3,4,5-tetrahydro- SN Hz, 1H), 7,77 (d,J = 1,6 Hz,
1H-benzo[c]azepin-5- 1H), 7,53 (s, 1H), 7,49 (d, J =
y1)-1,3,4-thiadiazol- 8,0 Hz, 1H), 7,04 (d,J = 5.2
2-carboxamit Hz, 1H), 6,95 (s, 1H), 5,62-

5,58 (m, 1H), 4,77-4,68 (m,
4H), 3,92-3,86 (m, 6H), 3,04-
2,97 (m, 1H), 2,81-2,75 (m,
1H), 2,32-2,26 (m, 1H), 2,13-
2,06 (m, 1H), 1,51 (s, 9H).

68 |3-(tert-butyl)-N-(2- | o O\’M ESI-MS (M+H)*: 558,3. 'H
(3- jfL NMR (400 MHz, CDCl) o:
hydroxyxyclobutyl)- 8,61 (br, 1H), 8,43 (d,J =4.,8
8-(2-((1-metyl-1H- y Hz, 1H), 7,85-7,82 (m, 3H),
pyrazol-4- [ v |7.,55(s, 1H), 7,49 (d, T = 7,6
yl)amino)pyrimidin- N Hz, 1H), 7,05 (d, T = 4,2 Hz,
4-y1)-2,3,4,5- 1H), 7,02 (s, 1H), 5,61 (t,J =
tetrahydro-1H- 8,0 Hz, 1H), 4,07-3,73 (m,
benzo|clazepin-5-yl)- 6H), 3,15-3,06 (m, 1H), 2,73-
1,2,4-oxadiazol-5- 2,49 (m, 3H), 2,37-2,30 (m,
carboxamit 1H), 2,12-1,85 (m, 4H), 1,39

(s, 9H).
69 | I-(tert-butyl)-N-(8- Ho NN ESI-MS (M+H)": 487,2. 'H

NMR (400 MHz, CDCL;) &:
8,40 (d, = 5,2 Hz, 1H), 8,19
(s, 1H), 7,98 (d, J = 8.8 Hz,
1H), 7,89 (s, 1H), 7,84-7,81
(m, 2H), 7,51-7,47 (m, 2H),
7,03 (d, J = 5,2 Hz, 1H), 5,63
(t,J=9,2 Hz, 1H), 4,16-4,14
(m, 2H), 3,90 (s, 3H), 3,42-
3,32 (m, 2H), 2,10-2,08 (m,
2H), 1,71 (s, 9H).
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70 | 1-(tert-butyl)-N-(2- H W/NCN 14 ESI-MS (M+H)*: 514,8. 'H
etyl-8-(2-((1-metyl- 4 J NMR (400 MHz, CDCI5) 6:
1H-pyrazol-4- 8,41 (d,J=5,2 Hz, 1H), 8,17
yl)amino)pyrimidin- (s, 1H), 7,91 (s, 1H), 7,84-
4-y1)-2,3,4,5- i/ft /@N\ 7,24 (m, 2H), 7,53 (s, 1H),
tetrahydro-1H- NN 7,48 (d,J = 8,8 Hz, 1H), 7,04
benzo[c]azepin-5-yl)- (d, J=5,2 Hz, 2H), 6,95 (s,
1H-1,2,3-triazol-4- 1H), 5,61 (t,J =9,2 Hz, 1H),
carboxamit 4,02 (s, 2H), 3,91 (s, 3H),

3,31-3,22 (m, 1H), 3,02-2,98
(m, 1H), 2,66-2,60 (m, 2H),
2,28-2,21 (m, 1H), 2,06-2,02
(m, 1H), 1,67 (s, 9H), 1,20 (t,
J=17,2Hz, 3H).

71 | I-(tert-butyl)-N-(8- N NN ESI-MS (M+H)*: 542,7. 'H
(2-((1-metyl-1H- Oy ﬁ“\é NMR (400 MHz, CDsOD) 3:
pyrazol-4- 8,52 (s, 1H), 8,42 (d, ] = 5,6
yl)amino)pyrimidin- P Hz, 1H), 8,02 (d, J = 7,6 Hz,
4-pl)-2-(oxetan-3-yl)- WK, o= 1H), 7,98-7,97 (m, 2H), 7,64
2,3,4,5-tetrahydro- H (s, 1H), 7,48 (d, J = 8,0 Hz,
1H-benzo[c]azepin- 1H), 7,22 (d, ] = 4,4 Hz, 1H),
5-yl)-1H-1,2,3- 5,60-5,57 (m, 1H), 4,76 (t,J =
triazol-4-carboxamit 6,4 Hz, 1H), 4,71-4,69 (m,

3H), 3,99-3,82 (m, 6H), 3,10-

3,05 (m, 1H), 2,92-2,86 (m,

1H), 2,27-2,18 (m, 1H), 2,07-
] 2,02 (m, 1H), 1,74 (s, 9H).

72 | 1-(tert-butyl)-N-(2- Ho e ESI-MS (M+H)*: 556,7. 'H
(3- RO ¢ adalcyy (400 MHz, CDCl;) 5:
hydroxyxyclobutyl)- 8,41(d,J=5,2Hz, 1H), 8,17
8-(2-((1-metyl-1H- Y O (s, 1H), 7,88 (s, 1H), 7,81-
pyrazol-4- NN 7,78 (m, 2H), 7,54 (s, 1H),
yl)amino)pyrimidin- 7,48 (d,J = 8,4 Hz, 1H), 7,04-
4-y1)-2,3.4,5- 7,02 (s, 2H), 5,59 (t,J = 8,4
tetrahydro-1H- Hz, 1H), 4,03-3,79 (m, 6H),
benzo[clazepin-5-yl)- 3,19-3,13 (m, 1H), 2,76-2,63
1H-1,2,3-triazol-4- (m, 4H), 2,31-2,25 (m, 1H),
carboxamit 2,15-1,93 (m, 3H), 1,68 (s,

OH).

73 | 1-(tert-butyl)-N-(8- 0& N N\:N}\,T/\ ESI-MS (M+H)*: 556,7. 'H
(2-((1-metyl-1H- fw NMR (400 MHz, CDsOD) 8:
pyrazol-4- 8,47 (s, 1H), 8,38 (d, ] = 5,2
yl)amino)pyrimidin- A N Hz, 1H), 7,98-7,95 (m, 3H),
4oyl)-2- LN 17,62(d. T=5,2 Hz, 1H), 7.47
(tetrahydrofuran-3- . (d,T=7,6 Hz, 1H), 7,17 (d, J
y1)-2,3.4,5- = 5,2 Hz, 1H), 5,57-5,55 (m,

tetrahydro-1H-
benzo|clazepin-5-yl)-

1H), 4,09-3,94 (m, 4H), 3,89
(s, 3H), 3,78-3,70 (m, 2H),
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1H-1,2,3-triazol-4-
carboxamit

3,28-3,06 (m, 3H), 2,32-1,94
(m, 4H), 1,74 (s, 9H).

74 | 1-(tert-butyl)-N-(8- | o P! ESI-MS (M+H)": 570,7. 'H
(2-((1-metyl-1H- - T | vk (400 MHz, CDCL3) &:
pyrazol-4- 8,41 (d, J=4,8 Hz, 1H), 8,22
yl)amino)pyrimidin- AN EN‘ (d, J=10,0 Hz, 1H), 8,16 (s,
4-y1)-2-(tetrahydro- S S 1H), 7,88 (s, 1H), 7,83-7,80
2H-pyran-4-yl)- (m, 2H), 7,50 (s, 1H), 7,48 (d,
2,3,4,5-tetrahydro- J=7,6Hz, 1H), 7,04 (d,J =
1H-benzo[c]azepin-5- 5,2 Hz, 1H), 6,93 (s, 1H),
y1)-1H-1,2,3-triazol- 5,65 (t,J = 8,4 Hz, 1H), 4,10-
4-carboxamit 4,05 (m, 4H), 3,91 (s, 3H),

3,44-3,37 (m, 2H), 3,19-3,16
(m, 1H), 3,10-3,05 (m, 1H),
2,86-2,81 (m, 1H), 2,31-2,26
(m, 1H), 2,10-2,04 (m, 1H),
1,95-1,70 (m, 4H), 1,69 (s,
9H).

75 | 1-(tert-butyl)-N-(8- HW@NWé ESI-MS (M+H)*: 568,7. 'H
(2-((1-metyl-1H- FoC ] NMR (400 MHz, CDCls) §:
pyrazol-4- 8,42 (d,J=5,2Hz, 1H), 8,18
yl)amino)pyrimidin- P NN (s, 1H), 7,91 (s, 1H), 7,87 (d,
4-y1)-2-(2,2,2- \NkN/LN‘ J=17,6 Hz, 1H), 7,83 (s, 1H),
trifloetyl)-2,3,4,5- . 7,78 (d, 7= 8,8 Hz, 1H), 7,51
tetrahydro-1H- (s, 1H), 7,48 (d, J = 8,0 Hz,
benzo[c]azepin-5-yl)- 1H), 7,05 (d, J = 5,2 Hz, 1H),
1H-1,2,3-triazol-4- 7,02 (s, 1H), 5,61 (t,J = 8,4
carboxamit Hz, 1H), 4,33-4,12 (m, 2H),

3,91 (s, 3H), 3,41-3.35 (m,
2H), 3,10-3,03 (m, 2H), 2,22-
2,14 (m, 1H), 2,03-1,97 (m,
1H), 1,71 (s, 9H).

76 | 1-(tert-butyl)-N-(2- N H W/,N;N\N 14 ESI-MS (M+H)*: 531,3. 'H
(2-hydroxyetyl)-8-(2- Ho—"" 3 NMR (400 MHz, CDCL) o:
((1-metyl-1H- 8,50 (br, 1H), 8,41 (d,J = 5,2
pyrazol-4- AN =N Hz, 1H), 8,16 (s, 1H), 7,88 (s,
yl)amino)pyrimidin- Sy ST 1H), 7,83-7,80 (m, 2H), 7,54

4-y1)-2,3,4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1H-1,2,3-triazol-4-
carboxamit

(s, 1H), 7,49 (d, ] = 7,6 Hz,
1H), 7,03 (d, J = 5.2 Hz, 1H),
6,91 (s, 1H), 5,61 (t, T = 8.8
Hz, 1H), 4,14-4,03 (m, 2H),
3,92 (s, 3H), 3,80-3,79 (m,
2H), 3,29-3,26 (m, 1H), 3,99-
3,96 (m, 1H), 2,80-2,77 (m,
2H), 2,30-2,27 (m, 1H), 2,08-
2,01 (m, 1H), 1,70 (s, 9H).
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77 | 1-(tert-butyl)-N-(2- RYN@“% ESI-MS (M+H)": 544,3. 'H
((R)-2- HO{ 0 NMR (400 MHz, DMSO-dg)
hydroxypropyl)-8-(2- 8: 9,50 (s, 1H), 9,00 (d, J =
((1-metyl-1H- /JN\ vaN\ 7,2 Hz, 1H), 8,75 (s, 1H),
pyrazol-4- NN 8,45 (d, J=5,2 Hz, 1H), 7,95

1)amino)pyrimidin- " (s, 3H), 7,53 (s, 1H), 7,36 (d,

y y

4-y1)-2,3,4,5- J=8,0Hz, 1H), 7,25 (d,J =

tetrahydro-1H- 5,2 Hz, 1H), 5,46-5,42 (m,

benzo[clazepin-5-yl)- 1H), 4,35-3,94 (m, 3H), 3,82-

1H-1,2,3-triazol-4- 3,76 (m, 4H), 3,31-3,13 (m,

carboxamit 2H), 2,36-2,11 (m, 3H), 1,79-
1,73 (m, 1H), 1,65 (s, 9H),
1,03 (t, J=5,2 Hz, 3H).

78 | 5-(tert-butyl)-N-(2- y N “/'"9)\6 ESI-MS (M+H)": 546,3. 'H
(R)-2- o LT NMR (400 MHz, CD:0D) &:
hydroxypropyl)-8-(2- 8,42 (d,J=5,2 Hz, 1H), 8,03-
((1-metyl-1H- AN 7,99 (m, 3H), 7,64 (s, 1H),
pyrazol-4- SN 7,46 (d,J=17,2 Hz, 1H),7,24-
yl)amino)pyrimidin- " 7,22 (m, 1H), 5,61-5,58 (m,
4-yD)-2,3,4,5- 1H), 4,22-3,98 (m, 3H), 3,91
tetrahydro-1H- (s, 3H), 3,28-3,21 (m, 2H),
benzo[clazepin-5-yl)- 2,47-2,26 (m, 3H), 1,97-1,94
1,2,4-oxadiazol-3- (m, 1H), 1,52 (s, 9H), 1,16-
carboxamit 1,28 (m, 3H).

79 | 5-(tert-butyl)-N-(2- R ESI-MS (M+H)*: 545,7. 'H
(2-metoxyetyl)-8-2- | 2~ N vy (400 MHz, CD;OD) :
((1-metyl-1H- 8,43 (d, ] =5,2 Hz, 1H), 8,05-
pyrazol-4- AN =N 8,03 (m, 2H), 7,99 (s, 1H),
yl)amino)pyrimidin- NS N 7,65 (s, 1H), 7,46 (d, J = 8,8
4-y1)-2,3,4,5- Hz, 1H), 7,24 (d, ] = 5,6 Hz,
tetrahydro-1H- 1H), 5,59 (d, J = 10,0 Hz,
benzo[clazepin-5-yl)- 1H), 4,22-4,11 (m, 2H), 3,90
1,2,4-oxadiazol-3- (s, 3H), 3,61 (t,J = 5,6 Hz,
carboxamit 2H), 3,36 (s, 3H), 3,27-3,15

(m, 2H), 2,77-2,69 (m, 2H),
2,31-2,25 (m, 1H), 2,00-1,97
(m, 1H), 1,53 (s, 9H).

80 | 5-(tert-butyl)-N-(8- o TR ESI-MS (M+H)*: 558,3.'H
(2-((1-metyl-1H- Q\N NWO(LO}\F NMR (400 MHz, CD30D) &:
pyrazol-4- 8,42 (d, ] =5,2 Hz, 1H), 8,04-
yl)amino)pyrimidin- 7,99 (m, 3H), 7,64-7,63 (m,
4-y1)-2- \/ N :N\N_ 1H), 7,50 (d, J = 8,0 Hz, 1H),
(tetrahydrofuran-3- N"ON 7,24 (d,J =5,2 Hz, 1H), 5,59
y1)-2,3.4,5- (d, J=10,0 Hz, 1H), 4,10-

tetrahydro-1H-
benzo[clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

3,91 (m, 4H), 3,90 (s, 3H),
3,79-3,70 (m, 2H), 3,32-3,12
(m, 3H), 2,30-2,18 (m, 2H),
2,05-1,97 (m, 2H), 1,51 (s,
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9H).

81 |5-(tert-butyl)-N-(2- | ., r N,’”>A< ESI-MS (M+H)*: 558,2. 'H
(3- O~ E/LO NMR (400 MHz, CD;0D) :
hydroxyxyclobutyl)- 8,42 (d, J =5,2 Hz, 1H), 8,03-
8-(2-((1-metyl-1H- Q 8,01 (m, 3H), 7,63 (s, 1H),
py(raz((()l-4- ’ oy D | 747 Ed, I= 33,4 Hz,(lH), %,23
yl)amino)pyrimidin- (d, T=5,2 Hz, 1H), 5,56-5,54
4-y1)-2,3,4,5- (m, 1H), 3,98-3,87 (m, 6H),
tetrahydro-1H- 3,25-3,21 (m, 1H), 2,96-2,91
benzo|clazepin-5-yl)- (m, 1H), 2,64-2,18 (m, 4H),
1,3,4-oxadiazol-2- 2,02-1,83 (m, 3H), 1,51 (s,
carboxamit 9H).

82 | (R)-5-(tert-butyl)-N- | ., " N,ﬂ LCMS: Rt 2,9 phut, m/z
(2-(3- O~ @% 558,00. 'H NMR (400 MHz,
hydroxyxyclobutyl)- METANOL-ds) &: 8,41 (d,J
8-(2-((1-metyl-1H- W N = 5,3 Hz, 1H), 8,07-7,94 (m,
pyrazol-4- LA | 3H), 7,65-7.59 (m, 1H), 7,50-
yl)amino)pyrimidin- 7,43 (m, 1H), 7,22 (d,J =53
4-y1)-2,3.4,5- Hz, 1H), 5,54 (brd,J=9.5
tetrahydro-1H- Hz, 1H), 4,58 (s, 1H), 4,07-
benzo|clazepin-5-yl)- 3,94 (m, 2H), 3,92-3,82 (m,
1,3.,4-oxadiazol-2- 4H), 3,29-3,18 (m, 1H), 3,04-
carboxamit 2,78 (m, 1H), 2,66-2,50 (m,

2H), 2,37-2,10 (m, 1H), 2,10-
1,94 (m, 1H), 1,88-1,79 (m,
2H), 1,49 (s, 9H), 0,98-0,79
(m, 1H).

83 | 5-(tert-butyl)-N-(2- R ESI-MS (M+H)*: 516,2. 'H
etyl-8-(2-((1-metyl- /N ZI/QO% NMR (400 MHz, CDs;0OD) é:
1H-pyrazol-4- 8,41 (d, J=5,2 Hz, 1H), 8,04-
yl)amino)pyrimidin- 7,98 (m, 3H), 7,64 (s, 1H),
4-y1)-2,3,4,5- Z )IN\ /@\N‘ 7,47 (d,J=7,6 Hz, 1H), 7,21
tetrahydro-1H- SN (d, J = 5,2 Hz, 1H), 5,56-5,54
benzo[clazepin-5-yl)- (m, 1H), 4,07 (s, 2H), 3,90 (s,
1,3,4-oxadiazol-2- 3H), 3,30-3,07 (m, 2H), 2,61-
carboxamit 2,55 (m, 2H), 2,28-2,00 (m,

2H), 1,51 (s, 9H), 1,19 (t, J =
7,2 Hz, 3H).
84 | (R)-5-(tert-butyl)-N- N LCMS: Rt 2,7 phut, m/z

(2-etyl-8-(2-((1-
metyl-1H-pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2,3.4,5-
tetrahydro-1H-
benzo|clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

516,10. "H NMR (400 MHz,
METANOL-ds) &: 8,38 (d, J
— 5.3 Hz, 1H), 8,02-7,98 (m,
2H), 7,96 (s, 1H), 7,62 (s,
1H), 7,44 (d, T =7.8 Hz, 1H),
7,19 (d, 1= 5,3 Hz, 1H), 5,53
(br d, J = 9,3 Hz, 1H), 4,05 (s,
2H), 3,87 (s, 3H), 3,29-3,22
(m, 1H), 3,09 (ddd, J = 13,3
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Hz, 10,4 Hz, 2,9 Hz, 1H),
2,64-2,50 (m, 2H), 2,31-2,17
(m, 1H), 2,09-1,91 (m, 1H),
1,49 (s, 9H), 1,17 (, I=7.2
Hz, 3H).

85 | (S)-5-(tert-butyl)-N- LCMS: Rt 3,9 phut, m/z
(2-etyl-8-(2-((1- 516,10. "H NMR (400 MHz,
metyl-1H-pyrazol-4- METANOL-d4) 6: 8,39 (d,J
yl)amino)pyrimidin- =5,3 Hz, 1H), 8,04-7,98 (m,
4-y1)-2,3,4,5- 2H), 7,96 (s, 1H), 7,62 (s,
tetrahydro-1H- y 1H), 7,45 (d, J = 8,0 Hz, 1H),
benzo[c]azepin-5-yl)- N 7,20 (d,T=5,3 Hz, 1H), 5,54
1,3,4-oxadiazol-2- (d, T=9,3 Hz, 1H), 4,07 (s,
carboxamit 2H), 3.88 (s, 3H), 3,29-3,20

(m, 1H), 3,10 (ddd, J = 13,2
Hz, 10,5 Hz, 2,6 Hz, 1H),
2,66-2,50 (m, 2H), 2,25 (dtd,
J=14,0 Hz, 10,4 Hz, 3.4 Hz,
1H), 2,01 (dt,J = 14,4 Hz, 2,3
Hz, 1H), 1,49 (s, 9 H), 1,18 (1,
J=17,2Hz, 3H).

86 | 5-(tert-butyl)-N-(2- ¥ ,'@\é ESI-MS (M+H)": 546,3. 'H
((S)-2- Ho—/" I o NMR (400 MHz, CD;0D) &:
hydroxypropyl)-8-(2- ‘ 8,33 (d, J=5,2 Hz, 1H), 7,94-
((1-metyl-1H- f)IN\ J;N\N‘ 7,90 (m, 3H), 7,61 (:d, I=2,0
pyrazol-4- NN Hz, 1H), 7,42 (d, J = 8,4 Hz,
yl)amino)pyrimidin- 1H), 7,11 (dd, J =5,2, 1,6 Hz,
4-yl)-2,3,4,5- 1H), 5,55-5,52 (m, 1H), 4,12-
tetrahydro-1H- 3,93 (m, 3H), 3,87 (s, 3H),
benzo[clazepin-5-yl)- 3,23-3,18 (m, 2H), 2,42-2,37
1,3,4-oxadiazol-2- (m, 2H), 2,24-2,22 (m, 1H),
carboxamit 1,93-1,91 (m, 1H), 1,48 (s,

o S .|

-(tert-butyl)-N-(2- R - +H)™: .
((R)-2- Ho—("\ J ot NMR (400 MHz, CD30D) &:
hydroxypropyl)-8-(2- 8,30-8,28 (m, 1H), 7,91-7,69
((l-me‘;yi-lH- < 1 :N\N\ grrzl, 3H), 7,52 (s, 1H), 7,36 (d,
pyrazol-4- NN 8,4 Hz, 1H), 7,11 (s, 1H),
yl)amino)pyrimidin- 5,46 (d, J=10,0 Hz, 1H),

4-y1)-2,3,4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

4,11-3,85 (m, 3H), 3,79 (s,
3H), 3,10-3,06 (m, 2H), 2,33-
2,14 (m, 3H), 1,86-1,83 (m,
1H), 1,39 (s, 9H), 1,05-1,00
(m, 3H).
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88 | 5-(tert-butyl)-N-(2- H ’7‘”\)\6 ESI-MS (M+H)™: 559,7. 'H
(2-hydroxy-2- Z}AO NMR (400 MHz, CD;0D) §:
metylpropyl)-8-(2- 8,27-8,25 (m, 1H), 7,84-7,81
((1-metyl-1H- AN LNN\ (m, 3H), 7,52 (s, 1H), 7,34-
pyrazol-4- SS 733 (m, 1H), 7,07-7,05 (m,
yl)amino)pyrimidin- 1H), 5,46 (d, J = 10,0 Hz,
4-y1)-2,3,4,5- 1H), 4,11-3,97 (m, 2H), 3,77
tetrahydro-1H- (s, 3H), 3,21-3,17 (m, 2H),
benzo[clazepin-5-yl)- 2,37-2,27 (m, 2H), 2,13-2,12
1.3,4-oxadiazol-2- (m, 1H), 1,84-1,80 (m, 1H),
carboxamit 1,38 (s, 9H), 1,09 (s, 6H).

89a | axit 5-tert-butyl- LCMS: Rt 0,87 phut, m/z
1,3,4-oxadiazol-2- 560,3. "H NMR (400 MHz,
carboxylic {(R)-2-(2- METANOL-d4) 6: 8,42 (br.
hydroxy-2-metyl- § . s., 1H), 7,90 - 8,13 (m, 3H),
propyl)-8-[2-(1- | i /[:)w 7,64 (s, 1H), 7,47 (d, J = 8,03
metyl-1H-pyrazol-4- H Hz, 1H), 7,22 (br. s., 1H),
ylamino)-pyrimidin- 5,58 (d,J =9,79 Hz, 1H),
4-yl1]-2,3,4,5- 4,07 - 4,34 (m, 2H), 3,90 (s,
tetrahydro-1H-2- 3H), 2,45 (q, J = 14,31 Hz,
benzazepin-5-yl}- 2H), 2,18 - 2,32 (m, 3H), 1,95
amit (d, J=13,80 Hz, 1H), 1,50 (s,

9H), 1,22 (br. s., 6H).
89b | (S)-5-(tert-butyl)-N- >< HoT LCMS: Rt 0,87 phut, m/z
(2-(2-hydroxy-2- MO Y E/k 560,3. 'TH NMR (400 MHz,
metylpropyl)-8-(2- METANOL-d4) &: 8,43 (br.
((1-metyl-1H- s., 1H), 8,02 (s, 3H), 7,64 (s,
pyrazol-4- 1H), 7,47 (d, J = 8,03 Hz,
yl)amino)pyrimidin- 1H), 7,23 (br. s., 1H), 5,58 (d,
4-y1)-2,3,4,5- J=9,54 Hz, 1H), 4,05 - 4,38
tetrahydro-1H- (m, 2H), 3,90 (s, 3H), 2,45 (q,
benzo[clazepin-5-yl)- J=14,06 Hz, 2H), 2,27 (d, J
1,3,4-oxadiazol-2- =2,51Hz, 1H), 1,95 (d,J =
carboxamit 13,80 Hz, 1H), 1,50 (s, 9H),
1,21 (s, 6H).
90 | 5-(tert-butyl)-N-(2- ESI-MS (M+H)*: 545,7. 'H

(3-hydroxypropyl)-8-
(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2,3,4,5-
tetrahydro-1H-
benzo|[clazepin-5-yl)-
1,3.4-oxadiazol-2-
carboxamit

Z N =N
\NJ\HL/N—

NMR (400 MHz, CD;0D) &:
8,29 (d, J = 5,2 Hz, 1H), 7.91-
7,88 (m, 2H), 7,85 (s, 1H),
7,53 (s, 1H), 7,35 (d, J = 8,0
Hz, 1H), 7,10 (d, J = 5,2 Hz,
1H), 5,46-5,42 (m, 1H), 4,02-
3,93 (m, 2H), 3,78 (s, 3H),
3,51 (t, ] = 6,0 Hz, 2H), 3,20-
3,15 (m, 1H), 3,04-3,00 (m,
1H), 2,53-2,47 (m, 2H), 2,19-
2,11 (m, 1H), 1,90-1,87 (m,
1H), 1,74-1,68 (m, 2H), 1,38
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(s, 9H).

91 | 5-(tert-butyl)-N-(8- . “}’O“{>)< ESI-MS (M+H)*: 570,2. 'H
(2-((1-metyl-1H- e E/I\ NMR (400 MHz, CDCl3) 6:
pyrazol-4- ’ 8,37 (d, J=5,2Hz, 1H), 7,83-
yl)amino)pyrimidin- 7,76 (m, 4H), 7,46 (s, 1H),
4-y1)-2-(2,2,2- SN =N 7,42 (d,J= 8,0 Hz, 1H), 6,99
trifloetyl)-2,3,4,5- NAN N~ (d, J=5,2 Hz, 1H), 6,85 (s,
tetrahydro-1H- 1H), 5,56-5,52 (m, 1H), 4,23-
benzo[clazepin-5-yl)- 4,19 (m, 1H), 4,08-4,04 (m,
1.3,4-oxadiazol-2- 1H), 3.85 (s, 3H), 3,28-3,04
carboxamit (m, 4H), 2,23-2,18 (m, 1H),

2,02-1,95 (m, 1H), 1,40 (s,
9H).

92 | N-(8-(2-((1H- Ho NN ESI-MS (M+H)*: 530,3. 'H
pyrazol-4- O Ngl/ko)\é NMR (400 MHz, DMSO-ds)
yl)amino)pyrimidin- 5:9,83 (d, ] = 8,4 Hz, 1H),
4-yl)-2-(oxetan-3-yl)- y " 9,47 (s, 1H), 8,47 (d, J = 8,8
2,3,4,5-tetrahydro- L w Hz, 1H), 7,99 (d, ] = 8,8 Hz,
1H-benzo|clazepin-5- VR 1H), 7,96 (s, 1H), 7,91 (s,
y1)-5-(tert-butyl)- 1H), 7,65 (s, 1H), 7,39 (d, J =
1,3,4-oxadiazol-2- 8,0 Hz, 1H), 7,27 (d,J = 5,2
carboxamit Hz, 2H), 5,40 (t, ] = 9,6 Hz,

1H), 4,58 (t, J = 6,4 Hz, 1H),
4,52-4,45 (m, 3H), 3,90-3,62
(m, 3H), 2,95-2,92 (m, 1H),
2,83-2,77 (m, 1H), 2,13-2,05
(m, 1H), 1,88-1,85 (m, 1H),
1,42 (s, 9H).

93 | (R)-5-(tert-butyl)-N- ESI-MS (M+H)*: 557,7. 'H
(8-(2-((5,6-dihydro- N 3{4 NMR (400 MHz, CD3;0D) é:
4H-pyrolo[1,2- Ho—"" h 8,36 (d, ] = 5,2 Hz, 1H), 8,04-
b]pyrazol-3- 8,02 (m, 2H), 7,69 (s, 1H),
yl)amino)pyrimidin- AN =N 7,48 (d, ] = 8,0 Hz, 1H), 7,22
4oyl)-2-(2- \NJ\M&N/\/ (d. ] =52 Hz, 1H), 5,60-5,57
hydroxyetyl)-2,3,4,5- (m, 1H), 4,29-4,13 (m, 4H),
tetrahydro-1H- 3,77 (t, ] = 6,0 Hz, 2H), 3,35-
benzo|[clazepin-5-yl)- 3,33 (m, 2H), 2,95 (t, 1 =7,2
1,3,4-oxadiazol-2- Hz, 2H), 2,78-2,76 (m, 2H),
carboxamit 2,66-2,62 (m, 2H), 2,34-2,28

(m, 1H), 2,08-2,01 (m, 1H),
1,50 (s, 9H).

94 | (R)-1-(tert-butyl)-N- H NiNNTL ESI-MS (M+H)*: 556,7. 'H
(8-(2-((5,6-dihydro- o/ ! NMR (400 MHz, CD30D) a:
4H-pyrolo[1,2- 8,45 (s, 1H), 8,27 (d,J =5,2
b[pyrazol-3- § " Hz, 1H), 7,91-7,87 (m, 2H),
yl)amino)pyrimidin- | NiN N 7,59 (s, 1H), 7,37 (d, ] = 8,0
4-yl)-2-(2- H Hz, 1H), 7,14 (d, J = 5,6 Hz,

hydroxyetyl)-2,3,4,5-

1H), 5,49 (d, J = 9,6 Hz, 1H),
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tetrahydro-1H-
benzo[clazepin-5-yl)-
1H-1,2,3-triazol-4-
carboxamit

4,13-3,99 (m, 4H), 3,65 (1, ] =
6,0 Hz, 2H), 3,20-3,05 (m,
2H), 2,86 (t, T = 7,2 Hz, 2H),
2,62-2,52 (m, 4H), 2,21-2,17
(m, 1H), 1,93-1,89 (m, 1H),
1,65 (s, 9H).

95 | N-(2-metyl-8-(2-((1- H r\f"\{ ESI-MS (M+H)*: 530,2.'H
metyl-1H-pyrazol-4- | __ N%J‘é NMR (400 MHz, CD;OD) &:
yl)amino)pyrimidin- o} 8,39 (d, J =5,2 Hz, 1H), 8,00-
4-y1)-2,3,4,5- 7,97 (m, 3H), 7,63 (s, 1H),
tetrahydro-1H- 7,44 (d,J= 8,0 Hz, 1H), 7,19
benzo[c]azepin-5-yl)- 7N /N\N_ (d, J=5,6 Hz, 1H), 5,53 (d,J
5-(1- SNONT S =10,0 Hz, 1H), 4,18-4,06 (m,
metylxyclopropyl)- : 2H), 3,90 (s, 3H), 3,73 (t, ] =
1,3,4-oxadiazol-2- 6,0 Hz, 2H), 3,28-3,19 (m,
carboxamit 2H), 2,67-2,62 (m, 2H), 2,28-

2,24 (m, 1H), 1,98-1,95 (m,
1H), 1,61 (s, 3H), 1,45-1,42
(m, 2H), 1,13-1,10 (m, 2H).

96 | 5-(tert-butyl)-N-(8- b NN ESI-MS (M+H)*: 572,3. 'H
(2-((1-etyl-1H- OK‘)“N N%OH\ NMR (400 MHz, CDsO0D) o:
pyrazol-4- © 8,42 (d,J=5,2 Hz, 1H), 8,05-
yl)amino)pyrimidin- 8,03 (m, 3H), 7,65 (s, 1H),
4-yl)-2- AN =N 7,48 (d,J=17,6 Hz, 1H), 7,24
(tetrahydrofuran-3- S N/[;/N_\ (d, J=5,2 Hz, 1H), 5,60-5,57
y1)-2,3,4,5- H (m, 1H), 4,21-3,97 (m, 6H),
tetrahydro-1H- 3,78-3,70 (m, 2H), 3,32-3,14
benzo|clazepin-5-yl)- (m, 3H), 2,33-1,96 (m, 4H),
1,3,4-oxadiazol-2- 1,51-1,47 (m, 12H).
carboxamit

97 | 5-(tert-butyl)-N-((R)- | o— . . N,’M LCMS: Rt 0,90 phiit, m/z
8-(2-((1-etyl-1H- Q jl/k 572,10. "TH NMR (300 MHz,
pyrazol-4- METANOL-dy) 6: 8,41 (d,J
yl)amino)pyrimidin- = 5,3 Hz, 1H), 8,07-7,98 (m,
4-y1)-2-((R*)- ; )N\ /E/NN 3H), 7,65 (s, 1H), 7,48 (d, J =
tetrahydrofuran-3-yl)- N\ | 76Hz 1H), 722 (d,1=53
2,3,4,5-tetrahydro- Hz, 1H), 5,56 (br d, J =9,1
1H-benzo[c]azepin-5- Hz, 1H), 4,58 (s, 1H), 4,23-
yl)-1,3,4-oxadiazol-2- 4,07 (m, 4H),4,13-3,90 (m,
carboxamit 2H), 3,82-3,63 (m, 2H), 3,27-

3,05 (m, 2H), 2,42-2,11 (m,
2H), 2,11-1,90 (m, 2H), 1,51-
1,43 (m, 12H).

98 | 5-(tert-butyl)-N-(8- N ESI-MS (M+H)": 545,7.'"H
(2-((1-etyl-1H- Ho—""\ d 0)\6 NMR (400 MHz, CDs;0D) o:
pyrazol-4- 8,42 (d,J=5,2Hz, 1H), 8,04-
yl)amino)pyrimidin- AN =N 8,02 (m, 3H), 7,66 (s, 1H),
4-y1)-2-(2- \N*HJ;“J 7.47 (d, ] = 8,0 Hz, 1H), 7,23
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hydroxyetyl)-2,3.4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

(d, 7=5,2 Hz, 1H), 5,58-5,56
(m, 1H), 4,23-4,10 (m, 4H),
3,74 (t,J = 6,0 Hz, 1H), 3,25-
3,22 (m, 2H), 2,71-2,63 (m,
2H), 2,32-2,27 (m, 1H), 2,02-
1,98 (m, 1H), 1,40-1,47 (m,
12H).

99 | 5-(tert-butyl)-N-(2- H I\f’N\%"/L ESI-MS (M+H)*: 502,2.'H
metyl-8-(2-((1-metyl- | —y Nj(ko NMR (400 MHz, CD30D) é:
1H-pyrazol-4- o} 8,43 (d, J=5,2 Hz, 1H), 8,07-
yl)amino)pyrimidin- 8,05 (m, 2H), 7,99 (s, 1H),
4-yl1)-2,3.,4,5- 7,65 (s, 1H), 7,49 (d, J = 8,4
tetrahydro-1H- ) /@\N— Hz, 1H), 7,25 (d, ] = 5,6 Hz,
benzo[clazepin-5-yl)- N" N 1H), 5,56 (d, ] = 9,6 Hz, 1H),
1,3,4-oxadiazol-2- 4,13-4,09 (m, 1H), 3,97-3,93
carboxamit (m, 1H), 3,90 (s, 3H), 3,21-

3,18 (m, 1H), 3,10-3,05 (m,
1H), 2,42 (s, 3H), 2,30-2,26
(m, 1H), 2,05-2,01 (m, 1H),
1,52 (s, 9H).

100 | (R)-5-(tert-butyl)-N- ESI-MS (M+H)*: 545,7. 'H
(8-(2-((1,5-dimetyl- N O\'&L NMR (400 MHz, CD30D) 4:
1H-pyrazol-4- Ho—"" p*w 8,32 (d, J = 5,2 Hz, 1H), 8,01-
yl)amino)pyrimidin- 7,99 (m, 2H), 7,60 (s, 1H),
4-y1)-2-(2- y \ 7,44 (d,J = 8,0 Hz, 1H), 7,23
hydroxyetyl)-2,3,4,5- - /Ilt /E( — |(d,J=5,6 Hz, 1H), 5,57-5,54
tetrahydro-1H- NN (m, 1H), 4,21-4,07 (m, 2H),
benzo[clazepin-5-yl)- 3,82 (s, 3H), 3,73 (t, ] = 6.0
1,3,4-oxadiazol-2- Hz, 2H), 3,30-3,21 (m, 2H),
carboxamit 2,68-2,63 (m, 2H), 2,30-2,27

(m, 1H), 2,24 (s, 3H), 2,01-
1,96 (m, 1H), 1,51 (s, 9H).

101 | (R)-1-(tert-butyl)-N- W | ESI-MS (M+H)": 544,7. H
(8-(2-((1,5-dimetyl- | HV@“ NMR (400 MHz, CDCl5) &:
1H-pyrazol-4- g N 8,47 (br, 1H), 8,36 (d,J =5,2
yl)amino)pyrimidin- Hz, 1H), 8,16 (s, 1H), 7,80-
4-yl)-2-(2- 7,78 (m, 2H), 7,67 (s, 1H),

hydroxyetyl)-2,3,4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1H-1,2,3-triazol-4-
carboxamit

Z >N —N
| N—
\NAE{&

7,45 (d,J=17,6 Hz, 1H), 7,02
(d, J=5,2 Hz, 1H), 6,45 (s,
1H), 5,59 (t, J = 8,8 Hz, 1H),
4,12-4,02 (m, 2H), 3,81 (s,
3H), 3,77-3,68 (m, 2H), 3,28-
3,24 (m, 1H), 2,99-2,96 (m,
1H), 2,79-2,76 (m, 2H), 2,33-
2,26 (m, 1H), 2,22 (s, 3H),
2,08-2,01 (m, 1H), 1,70 (s,
9H).
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102 | (R)-5-(tert-butyl)-N- | 4 B9 ESI-MS (M+H)": 558,3. 'H
(8-(2-((1,3-dimetyl- &N 2/4”/)\6 NMR (400 MHz, CDs;0D) é:
1H-pyrazol-4- 8,38 (d, ] =5,6 Hz, 1H), 8,02
yl)amino)pyrimidin- P N (d, J=8,0 Hz, 1H), 7,95 (s,
4-y1)-2-(oxetan-3-yl)- < E‘N— 1H), 7,84 (s, 1H), 7,46 (d, T =
2,3,4,5-tetrahydro- "R 8,0 Hz, 1H), 7.24 (d, T =52
1H-benzo[c]azepin-5- Hz, 1H), 5,61 (d, J = 9,2 Hz,
y1)-1,2,4-oxadiazol-3- 1H), 4,76 (t, ] = 6,4 Hz, 1H),
carboxamit 4,70-4,66 (m, 3H), 3,96-3,81

(m, 3H), 3,84 (s, 3H), 3,08-
3,02 (m, 1H), 2,87-2,81 (m,
1H), 2,27-2,24 (m, 1H), 2,22
(s, 3H), 2,07-2,03 (m, 1H),
1,15 (s, 9H).

103 | (R)-1-(tert-butyl)-N- poN=N ESI-MS (M+H)*: 557,3. 'H
(8-(2-((1,3-dimetyl- o> NﬁﬁL NMR (400 MHz, CD30D) 6:
1H-pyrazol-4- 8,53 (s, 1H), 8,37 (d,J =5,2
yl)amino)pyrimidin- Hz, 1H), 8,00 (d,J = 7,6 Hz,
4-yl)-2-(oxetan-3-yl)- { \/)N\ :NN‘ 1H), 7,95 (s, 1H), 7,84 (s,
2,3,4,5-tetrahydro- NTN 1H), 7,47 (d, J = 8,0 Hz, 1H),
1H-benzo[clazepin-5- 7,24 (d, J=5,6 Hz, 1H), 5,59
y1)-1H-1,2,3-triazol- (d,J=9,6 Hz, 1H), 4,76 (t,J
4-carboxamit = 6,4 Hz, 1H), 4,70-4,67 (m,

3H), 3,98-3,81 (m, 3H), 3,84
(s, 3H), 3,08-3,05 (m, 1H),
2,92-2.87 (m, 1H), 2,27-2,21
(m, 1H), 2,19 (s, 3H), 2,06-
2,03 (m, 1H), 1,74 (s, 9H).

104 | (R)-5-(tert-butyl)-N- K N,’%L ESI-MS (M+H)*: 546,3. 'H
(8-(2-((1,3-dimetyl- Ho— N ﬂ/LN NMR (400 MHz, CDs;0OD) 6:
1H-pyrazol-4- 8,37 (d, ] =4,8 Hz, 1H), 8,01
yl)amino)pyrimidin- NG (s, 1H), 8,00 (d, T = 8,4 Hz,
4-y1)-2-(2- AN 1H), 7,85 (s, 1H), 7,44 (d, ] =
hydroxyetyl)-2,3,4,5- . 8,0 Hz, 1H), 7,25 (d, ] = 5.6
tetrahydro-1H- Hz, 1H), 5,59 (d, J = 9,6 Hz,
benzo[c]azepin-5-yl)- 1H), 4,21-4,08 (m, 2H), 3,85
1,2,4-oxadiazol-3- (s, 3H), 3,74 (t, J = 6,0 Hz,
carboxamit 2H), 3,27-3,17 (m, 2H), 2,71-

2,63 (m, 2H), 2,30-2,25 (m,
1H), 2,22 (s, 3H), 1,99-1,96
(m, 1H), 1,52 (s, 9H).

105 | (R)-1-(tert-butyl)-N- ESI-MS (M+H)*: 559,3. 'TH

(2-(2-hydroxyetyl)-8-
(2-((1-isopropyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2,3.,4,5-
tetrahydro-1H-

NMR (400 MHz, CDCls) &
8,51 (br, 1H), 8,41 (d, T =4,8
Hz, 1H), 8,17 (s, 1H), 7,95 (s,
1H), 7,83-7,82 (m, 2H), 7,56
(s, 1H), 7,48 (d, ] = 8,4 Hz,
1H), 7,15 (s, 1H), 7,02 (d, J =

200




47898

201/232

benzo[c]azepin-5-yl)-
1H-1,2,3-triazol-4-
carboxamit

5.2 Hz, 1H), 5,61 (t, ] = 8,0
Hz, 1H), 4,53-4,46 (m, 1H),
4,14-4,02 (m, 2H), 3,79-3,70
(m, 2H), 3,29-3,24 (m, 1H),
2,98-2,95 (m, 1H), 2,79-2,77
(m, 2H), 2,32-2,27 (m, 1H),
2,06-2,03 (m, 1H), 1,68 (s,
9H), 1,55 (d, J = 6,4 Hz, 6H).

106 | 5-(tert-butyl)-N-((R)- Ho ESI-MS (M+H)*: 546,3. 'H
2-((R)-2- o~ jf% NMR (400 MHz, CDs0D) &:
hydroxypropyl)-8-(2- 8,39 (d, ] = 5,2 Hz, 1H), 8,00-
((1-metyl-1H- | 7,97 (m, 3H), 7,64 (s, 1H),
pyrazol-4- [ O~ | 745(d,7=8,0Hz, 1H), 7,19
yl)amino)pyrimidin- H (d, J=5,2 Hz, 1H), 5,57-5,55
4-y1)-2,3,4,5- (m, 1H), 4,21-4,09 (m, 2H),
tetrahydro-1H- 3,99-3,97 (m, 1H), 3,90 (s,
benzo[clazepin-5-yl)- 3H), 3,28-3,23 (m, 2H), 2,40-
1,3,4-oxadiazol-2- 2,37 (m, 2H), 2,28-2,25 (m,
carboxamit 1H), 1,97-1,94 (m, 1H), 1,48

(s, 9H), 1,13-1,12 (m, 3H).

107 | (R)-5-(tert-butyl)-N- N “f’M ESI-MS (M+H)*: 542,1. 'H
(2- <f IL/‘\ NMR (300MHz,
(xyclopropylmetyl)-8- METANOL-d4) 8: 8,45 (d,J
(2-((1-metyl-1H- = 5,3 Hz, 1H), 8,28-8,23 (m,
pyrazol-4- ‘ \)N\ =N 2H), 7,92 (s, 1H), 7,70-7,61
yl)amino)pyrimidin- NS (m, 2H), 7,28 (d, J = 5,7 Hz,
4-yD)-2,3,4,5- 1H), 5,72 (br s, 1H), 4,83-
tetrahydro-1H- 4,72 (m, 2H), 3,89 (s, 3H),
benzo[c]azepin-5-yl)- 3,87-3,67 (m, 2H), 3,25-3,14
1,3,4-oxadiazol-2- (m, 1H), 2,46 (br s, 2H), 1,50
carboxamit (s, 10H), 1,32-1,17 (m, 1H),

0,85 (br s, 2H), 0,52 (br s,
2H).

108 | 1-(tert-butyl)-N-((S)- LCMS: Rt 0,82 phut, m/z

8-(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2-((5%)-
tetrahydrofuran-3-yl)-
2,3.,4,5-tetrahydro-
1H-benzo|c]azepin-5-
yl)-1H-1,2,3-triazol-
4-carboxamit

557,00. "H NMR (400 MHz,
METANOL-ds) &: 8,51 (s,
1H), 8,41 (d, J = 5,4 Hz, 1H),
8,11-8,00 (m, 2H), 7,97 (s,
1H), 7,67-7,58 (m, 1H), 7,49
(d, J=8,0 Hz, 1H), 7,23 (d, ]
— 5.3 Hz, 1H), 5,66-5,54 (m,
1H), 4,58 (br s, 1H), 4,28-
4,108 (m, 2H), 4,03 (td, J =
8,7 Hz, 3,8 Hz, 1H), 3,99-
3,93 (m, 1H), 3,89 (s, 3H),
3,86-3,70 (m, 2H), 3,47-3,38
(m, 1H), 3,27-3,17 (m, 1H),
2,37-2,17 (m, 2H), 2,16-1,96
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(m, 2H), 1,73 (m, 9H).

109 | I-(tert-butyl)-N-((S)- LCMS: Rt 0,82 phut, m/z
8-(2-((1-metyl-1H- 557,10. '"H NMR (400 MHz,
pyrazol-4- METANOL-dy) 8: 8,51 (s,
yl)amino)pyrimidin- 1H), 8,46-8,37 (m, 1H), 8,09-
4-y))-2-((R*)- 8,00 (m, 2H), 7,99 (s, 1H),
tetrahydrofuran-3- 7,65-7,58 (m, 1H), 7,49 (d, J
yI)-2,3,4,5- = 8,0 Hz, 1H), 7,22 (d, ] = 5.3
tetrahydro-1H- Hz, 1H), 5,59 (brd, J = 9,5
benzo[c]azepin-5-yl)- Hz, 1H), 4,58 (s, 1H), 4,26-
1H-1,2,3-triazol-4- 4,12 (m, 2H), 4,07-3,94 (m,
carboxamit 2H), 3,89 (s, 3H), 3,86-3,71

(m, 2H), 3,46-3,37 (m, 1H),
3,26-3,19 (m, 1H), 2,36-2,16
(m, 2H), 2,14-1,95 (m, 2H),
1,73 (s, 9H).

110 | (R)-5-(tert-butyl)-N- NN ESI-MS (M+H)*: 584,3. 'H
(8-(2-((1,3-dimetyl- ~ H/'ko NMR (400 MHz, CD;0D) &:
1H-pyrazol-4- e 8,38 (d, J=5,2 Hz, 1H), 8,03
yl)amino)pyrimidin- (d, J=8,4 Hz, 1H), 7,98 (s,
4-y1)-2-(2,2,2- NN 1H), 7,84 (s, 1H), 7,49 (d,J =
trifloetyl)-2,3,4,5- S 8,0 Hz, 1H), 7,25 (d,T=5.,6
tetrahydro-1H- Hz, 1H), 5,59 (d, J = 9.6 Hz,
benzo[clazepin-5-yl)- 1H), 4,37-4,34 (m, 1H), 4,13-
1,3,4-oxadiazol-2- 4,10 (m, 1H), 3,84 (s, 3H),
carboxamit 3,46-3,41 (m, 2H), 3,15-3,08

(m, 2H), 2,25-2,17 (m, 1H),
2,22 (s, 3H), 1,97-1,93 (m,
1H), 1,51 (s, 9H).

111 | 5-(tert-butyl)-N-(2- H r\;’N\ LCMS: Rt 1,23 phut; (M+H)"
(2-((1-metyl-1H- N o>\é 487,0; '"H NMR (400 MHz,
pyrazol-4- o METANOL-d4) 6: 9,70 (br.
yl)amino)pyrimidin- s., 1H), 8,34 (d,J = 5,77 Hz,
4-y1)-6,7,8,9- 1H), 8,02 (s, 2H), 7,97 (s,
tetrahydro-5H- XN _N 1H), 7,69 (s, 1H), 7,47 (d, J =
benzo[7]annulen-5- L N~ 8,53 Hz, 1H), 7,41 (s, 1H),
yl)-1,3,4-oxadiazol-2- NTN 5,44 (t,J = 8,28 Hz, 1H), 3,93
carboxamit (s, 3H), 2,87 - 3,22 (m, 2H),

1,77 - 2,28 (m, 4H), 1,51 (s,
11H).

112 | N-(2-(2-((1H- h NG ESI-MS (M+H)*: 473,1. 'H
pyrazol-4- N%N}‘é NMR (400 MHz, CD;OD) &:
yl)amino)pyrimidin- o) 8,41 (d,J=5,2Hz, 1H), 8,07
4-y1)-6,7,8,9- (br, 1H), 7,96-7,95 (m, 2H),

tetrahydro-5H-
benzo[7]annulen-5-
yl)-5-(tert-butyl)-
1,2,4-oxadiazol-3-

7,76 (br, 1H), 7,40 (d, ] = 8,4
Hz, 1H), 7,22 (d, T = 5,6 Hz,
1H), 5,44 (d, T = 9,6 Hz, 1H),
3,06-3,03 (m, 2H), 2,10-1,91
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carboxamit

(m, 5H), 1,53 (s, 9H), 1,49-
1,46 (m, 1H).

113 | 5-(tert-butyl)-N-(2- H N-Q ESI-MS (M+H)*: 542.2. 'H
(2-((5-metyl-4,5,6,7- ﬂNﬁL NMR (400 MHz, CD:0D) 5:
tetrahydropyrazolo[ 1, O 8,34 (d,J = 5,2 Hz, 1H), 7,94-
S5-a]pyrazin-3- 7,91 (m, 2H), 7,70 (s, 1H),
yl)amino)pyrimidin- Q N 7,38 (d,J = 8,0 Hz, 1H), 7,25
4-y1)-6,7,8,9- | B : N (d, J=5,6 Hz, 1H), 5,45-5,42
tetrahydro-5H- N" N \> (m, 1H), 4,23-4,21 (m, 2H),
benzo[7]annulen-5- N\ 3,67 (s, 2H), 3,02-2,99 (m,
y1)-1,2,4-oxadiazol-3- 4H), 2,49 (s, 3H), 2,06-1,92
carboxamit (m, 5H), 1,54 (s, 9H), 1,51-

1,42 (m, 1H).

114 | N-(2-(2-((1H- H ';‘"1‘ ESI-MS (M+H)*: 472,7. 'H
pyrazol-4- o)# NMR (400 MHz, DMSO-ds)
yl)amino)pyrimidin- 0 5: 12,46 (s, 1H), 9,89 (d, J =
4-y1)-6,7,8,9- 8,0 Hz, 1H), 9,45 (s, 1H),
tetrahydro-5H- Q NH 8,45 (d,J = 5,2 Hz, 1H), 7,96-
benzo[7]annulen-5- | i | N 7,91 (m, 3H), 7,63-7,62 (m,
y1)-5-(tert-butyl)- NN 1H), 7,37 (d, J = 8,0 Hz, 1H),
1,3,4-oxadiazol-2- 7,24 (d,J = 5,2 Hz, 1H), 5,28-
carboxamit 5,24 (m, 1H), 2,97-2,96 (m,

2H), 2,00-1,77 (m, 5SH), 1,42
(s, 9H), 1,33-1,30 (m, 1H).

115 | 1-(tert-butyl)-N-(2- yo =N ESI-MS (M+H)*: 486,2. 'H
(2-((1-metyl-1H- NTH\/N‘% NMR (400 MHz, CDCI3) 6:
pyrazol-4- o 8,39 (d, J=5,2Hz, 1H), 8,16
yl)amino)pyrimidin- (s, 1H), 7,90 (s, 1H), 7,81 (s,
4-y1)-6,7,8.,9- 1H), 7,79 (s, 1H), 7,68 (d, J =
tetrahydro-5H- SN _N 8.4 Hz, 1H), 7,54 (s, 1H),
benzo[7]annulen-5- L SN 7424, =80 H, 1H), 7,05
y1)-1H-1,2,3-triazol- NTON (d, T=5,2 Hz, 1H), 6,91 (s,
4-carboxamit 1H), 5,46-5,42 (m, 1H), 3,91

(s, 3H), 3,04-3,01 (m, 2H),
2,05-1,88 (m, 6H), 1,72 (s,
9H).

116 | 5-(tert-butyl)-4- ’ h”N\ ESI-MS (M+H)*: 500,3. 'H
metyl-N-(2-(2-((1- NW/LN% NMR (400 MHz, CD;0D) &:
metyl-1H-pyrazol-4- 5 8,27 (d,J = 5,2 Hz, 1H), 7,85-

yl)amino)pyrimidin-
4-y1)-6,7,8.,9-
tetrahydro-5H-
benzo[7]annulen-5-
yl)-4H-1,2,4-triazol-
3-carboxamit

7,81 (m, 3H), 7,53 (s, 1H),
7,30 (d, J = 8,8 Hz, 1H), 7,08
(d, J =52 Hz, 1H), 5,26-5,24
(m, 1H), 4,04 (s, 3H), 3,77 (s,
3H), 2,95-2,93 (m, 2H), 1,97-
1,79 (m, 5H), 1,36-1,33 (m,
1H), 1,30 (s, 9H).
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117 | 2-isopropyl-N-(2-(2- PN ESI-MS (M+H)": 472,2. 'H
((1-metyl-1H- N\”/ENIN{ NMR (400 MHz, CDCls) &:
pyrazol-4- 8,41 (d,J=5,2 Hz, 1H), 8,06
yl)amino)pyrimidin- ° (s, 1H), 7,87-7,81 (m, 3H),
4-y1)-6,7,8,9- 7,55 (s, 1H), 7,40 (d, 1 = 7,6
tetrahydro-5H- SN _N Hz, 1H), 7,20-7,18 (m, 1H),
benzo[7]annulen-5- o« M A N— 7,06 (d, J =5.,2 Hz, 1H), 6,99
y1)-2H-1,2,3-triazol- N~ N (s, 1H), 5,45-5,41 (m, 1H),
4-carboxamit 4,91-4,85 (m, 1H), 3,91 (s,

3H), 3,08-2,96 (m, 2H), 2,03-
1,86 (m, 5H), 1,67-1,66 (m,
1H), 1,63 (d, ] = 6,8 Hz, 6H).

118a | Hon hop raxemic N '7’“§7L ESI-MS (M+H)": 505.2. H

** | odm 5-(tert-butyl)-N- | F ro NMR (400 MHz, CDCls) 6:
((5R,8S)-8-flo-2-(2- 8,44 (d, J=5,2 Hz, 1H), 7,90-
((1-metyl-1H- 7,88 (m, 3H), 7,60 (d, J = 7.6
pyraqu-4- o f JN\ :NN_ Hz, 1H), 7,55 (s, 1H), 7,42 (d,
yl)amino)pyrimidin- N" N J=8,0 Hz, 1H), 7,08 (d, ] =
4-y1)-6,7,8,9- + 5,2 Hz, 1H), 6,91 (s, 1H),
tetrahydro-5H- . NN 5,38 (d, T = 8,0 Hz, 1H), 4,91
benzo[7]annulen-5- Fi ro (d, J =472 Hz, 1H), 3,92 (s,
y1)-1,3,4-oxadiazol-2- 3H), 3,45-3,29 (m, 2H), 2,32-
carboxamit va 5-(tert- 2,20 (m, 3H), 2,00-1,93 (m,
butyl)-N-((5S,8R)-8- N =N 1H), 1,48 (s, 9H).
flo-2-(2-((1-metyl- Ny J\H N—
1H-pyrazol-4-
yl)amino)pyrimidin-
4-y1)-6,7,8,9-
tetrahydro-5H-
benzo[7]annulen-5-
yl)-1,3,4-oxadiazol-2-
carboxamit

118b | Hon hop raxemic N 'H NMR (400 MHz, CDCl5)

x% | odm 5-(tert-butyl)-N- | 7" Iﬁo 5: 8,44 (d, T=5,2 Hz, 1H),
((5R,8R)-8-flo-2-(2- 7,92-7,88 (m, 3H), 7,56-7,54
((1-metyl-1H- Ay N (m, 2H), 7,40 (d, ] = 8,0 Hz,
pyrazol-4- Sy o= 1H), 7,07 (d, ] = 5,2 Hz, 1H),
yl)amino)pyrimidin- 6,89 (s, 1H), 5,40 (d,J=9.6
4-y1)-6,7,8,9- 4N Hz, 1H), 4,70 (d, J = 48,0 Hz,
tetrahydro-5H- - '\‘HQ/%HL 1H), 3,92 (s, 3H), 3,45-3,28
benzo[7]annulen-5- (m, 2H), 2,37-2,30 (m, 1H),
yl)-1,3,4-oxadiazol-2- 2,22-2,17 (m, 2H), 1,95-1,92
carboxamit va 5-(tert- N PN (m, 1H), 1,49 (s, 9H).
butyl)-N-((55,8S)-8- SNy

flo-2-(2-((1-metyl-
1H-pyrazol-4-
yl)amino)pyrimidin-
4-y1)-6,7,8,9-
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tetrahydro-5H-
benzo[7]annulen-5-
y1)-1,3,4-oxadiazol-2-
carboxamit

119*% | Hon hop raxemic y o N© ESI-MS (M+H)": 503,2. 'H
* | gdm N-((5R,85)-8- E N%N)% NMR (400 MHz, CDCI5) o:

flo-2-(2-((1-metyl- @ 8,44 (d, ] = 5,2 Hz, 1H), 7,90-
1H-pyrazol-4- 7,88 (m, 3H), 7,55 (s, 1H),
yl)amino)pyrimidin- 7,40-7,35 (m, 2H), 7,07 (d, J
4-y1)-6,7,8,9- ~ ) [~ |=52Hz 1H), 6,87 s, 1H),
tetrahydro-5H- NN 5,42 (d, J= 8,0 Hz, 1H), 4,90
benzo[7]annulen-5- + (d, T=48,8 Hz, 1H), 3,92 (s,
y1)-5-(1- u N0 3H), 3,39-3,33 (m, 2H), 2,33-
metylxyclopropyl)- . NW/Q />7A 2,17 (m, 3H), 1,95-1,92 (m,
1,2,4-oxadiazol-3- o 1H), 1,61 (s, 3H), 1,53-1,50
carboxamit va N- (m, 2H), 1,12-1,09 (m, 2H).
((5S,8R)-8-flo-2-(2- .
((1-metyl-1H- 7N AN
pyrazol-4- \N/IKN/E/ "
yl)amino)pyrimidin- "
4-y1)-6,7,8,9-
tetrahydro-5H-
benzo[7]annulen-5-
y1)-5-(1-
metylxyclopropyl)-
1,2,4-oxadiazol-3-
carboxamit

120* | Hon hop raxemic yo N© ESI-MS (M+H)*: 503,2. 'H

5 | gdm N-((55,88)-8- | ¢ \N%N@A NMR (400 MHz, CDCl3) 3:
flo-2-(2-((1-metyl- 0 8,44 (d, ] =5,6 Hz, 1H), 7,91-
1H-pyrazol-4- 7,87 (m, 3H), 7,55 (s, 1H),
yl)amino)pyrimidin- 7,36-7,30 (m, 2H), 7,07 (d, J
4-y1)-6,7.8,9- ~ ) Ca— | =5.2Hz 1H), 6,87 s, 1H),
tetrahydro-5H- NN 5,43 (d, J=8,4 Hz, 1H), 4,67
benzo[7]annulen-5- T (d, T=47,2 Hz, 1H), 3,92 (s,
y1)-5-(1- N-O 3H), 3,45-3,26 (m, 2H), 2,34-
metylxyclopropyl)- . HW/MNM 2,17 (m, 3H), 1,94-1,91 (m,
1,2,4-oxadiazol-3- o) 1H), 1,63 (s, 3H), 1,55-1,53
carboxamit va N- (m, 2H), 1,13-1,12 (m, 2H).
((5R,8R)-8-flo-2-(2-
((1-metyl-1H- 7N PN\
NS NS

pyrazol-4- NTON
yl)amino)pyrimidin- :
4-y1)-6,7,8.9-

tetrahydro-5H-
benzo[7]annulen-5-

yD-5-(1-
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metylxyclopropyl)-
1,2,4-oxadiazol-3-
carboxamit

121 | 1-(tert-butyl)-N- ESI-MS (M+H) *: 557,3. 'H
((5R)-8-(2-((1-metyl- o@ W&N\é NMR (400 MHz, CD30D) 8:
1H-pyrazol-4- 8,53 (s, 1H), 8,42 (d,J=5.2
yl)amino)pyrimidin- Hz, 1H), 8,05-7,99 (m, 3H),
4-y1)-2- g LN‘ 7.64 (s, 1H), 7,48 (d, ] = 8.4
(tetrahydrofuran-3- Hz, 1H), 7,23 (d, J = 5,2 Hz,
y1)-2,3.4,5- 1H), 5,58 (d, J = 10,4 Hz,
tetrahydro-1H- 1H), 4,16-4,09 (m, 2H), 4,02-
benzo|clazepin-5-yl)- 3,96 (m, 2H), 3,90 (s, 3H),
1H-1,2,3-triazol-4- 3,79-3,71 (m, 2H), 3,31-3,24
carboxamit (m, 2H), 3,15-3,10 (m, 1H),

2,31-2,17 (m, 2H), 2,07-1,97
(m, 2H), 1,74 (s, 9H).

122 | (R)-N-(2-(2-((1- ESI-MS (M+H)*: 485,2. 'H
metyl-1H-pyrazol-4- /?A NMR (400 MHz, CD30OD) o:
yl)amino)pyrimidin- Ho 9N\ 8,39 (d, J = 5,2 Hz, 1H), 7,97-
4-y1)-6,7,8,9- NYL\N’ 7,92 (m, 3H), 7,65 (s, 1H),
tetrahydro-5H- o] 7,40 (d, J = 8,8 Hz, 1H), 7,20
benzo[7]annulen-5- (d, T=5,2 Hz, 1H), 5,42-5,39
y1)-5-(1- (m, 1H), 3,89 (s, 3H), 3,07-
metylxyclopropyl)- Z>N _N, 3,02 (m, 2H), 2,10-1,86 (m,
1,3,4-oxadiazol-2- < L/N~ 5H), 1,62 (s, 3H), 1,47-1,43
carboxamit N H (m, 3H), 1,13-1,10 (m, 2H).

123 | 5-(tert-butyl)-N-(8- Ho NN ESI-MS (M+H)*: 488,3. 'H
(2-((1-metyl-1H- " N%OHL NMR (400 MHz, CD0D) 5:
pyrazol-4- 0 8,40 (d, J = 5,6 Hz, 1H), 8,02-
yl)amino)pyrimidin- 7,98 (m, 3H), 7,64 (s, 1H),
4-y1)-2,3.,4,5- Y N 7,47 (d,J= 8,4 Hz, 1H), 7,21
tetrahydro-1H- ) [Cw— | (d.J=52Hz IH),560-5.58
benzo[clazepin-5-yl)- N (m, 1H), 4,12 (s, 2H), 3,89 (s,
1,3,4-oxadiazol-2- 3H), 3,39-3,37 (m, 1H), 3,28-
carboxamit 3,21 (m, 2H), 2,15-2,09 (m,

2H), 1,51 (s, 9H).

124* | 5-(tert-butyl)-N-((R)- OQ*_N N LCMS: Rt 0,90 phut, m/z
8-(2-((1-etyl-1H- 4 0)\6 572,10. 'TH NMR (300 MHz,
pyrazol-4- METANOL-dy) 6: 8,41 (d, J
yl)amino)pyrimidin- AN =N, = 5,3 Hz, 1H), 8,07-7,98 (m,
4-y1)-2-((S¥)- A 3H), 7.65 (s, 1H), 7.48 (4, =

H

tetrahydrofuran-3-yl)-
2,3,4,5-tetrahydro-
1H-benzo[c]azepin-5-
y1)-1,3,4-oxadiazol-2-
carboxamit

7.6 Hz, 1H), 7,22 (d, 1 =53
Hz, 1H), 5,56 (brd, J=9,1
Hz, 1H), 4,58 (s, 1H), 4,23-
4,09 (m, 4H),4,00-3,92 (m,
2H), 3,78-3,69 (m, 2H), 3,27-
3,05 (m, 2H), 2,36-2,20 (m,
2H), 2,16-1,91 (m, 2H), 1,51-
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1,43 (m, 12H).

125 | N-(2-(2- ?4 ESI-MS (M+H)*: 530,2. 'H
hydroxyetyl)-8-(2- = N2 | NMR (400 MHz, CDsOD) &:
((1-metyl-1H- HO g 8,39 (d, T = 5,2 Hz, 1H), 8,00-
pyrazol-4- 7,97 (m, 3H), 7,63 (s, 1H),
yl)amino)pyrimidin- A N, 7,44 (d,J = 8,0 Hz, 1H), 7,19
4-y1)-2,3.4,5- \NJ\N/L/N‘ (d, 7=5,6 Hz, 1H), 5,53 (d,J
tetrahydro-1H- H =10,0 Hz, 1H), 4,18-4,06 (m,
benzo[c]azepin-5-yl)- 2H), 3,90 (s, 3H), 3,73 (t, J =
5-(1- 6,0 Hz, 2H), 3,28-3,19 (m,
metylxyclopropyl)- 2H), 2,67-2,62 (m, 2H), 2,28-
1,3,4-oxadiazol-2- 2,24 (m, 1H), 1,98-1,95 (m,
carboxamit 1H), 1,61 (s, 3H), 1,45-1,42

(m, 2H), 1,13-1,10 (m, 2H).

126 | 5-xyclobutyl-N-(2-(2- | wo b NN O ESI-MS (M+H)*: 529,7. 'H
hydroxyetyl)-8-(2- Ly NOYLO NMR (400 MHz, CDCls) 8
((1-metyl-1H- 8,80 (br, 1H), 8,43 (d,J =5,2
pyrazol-4- L . Hz, 1H), 7,87 (s, 1H), 7,84-
yl)amino)pyrimidin- ! . N— 7,81 (m, 2H), 7,55 (s, 1H),
4-y1)-2,3,4,5- H 7,49 (d, J = 8,0 Hz, 1H), 7,05
tetrahydro-1H- (d, J=5,2 Hz, 1H), 6,90 (s,
benzo[clazepin-5-yl)- 1H), 5,59 (t, J = 8,0 Hz, 1H),
1,3,4-oxadiazol-2- 4,13-4,04 (m, 2H), 3,91 (s,
carboxamit 3H), 3,81-3,69 (m, 3H), 3,27-

3,20 (m, 1H), 2,96-2,91 (m,
1H), 2,81 (t, J = 4,8 Hz, 2H),
2,52-2,32 (m, 5SH), 2,17-2,02
(m, 3H), 1,60 (s, 9H).
127 g{)(-zb'-(tert-butif)l)él\(l- O\ N ?;ﬁq( 1%%83 élgﬁg)*: 560,1. 'H
-(2-etoxyetyl)-8-(2- 0 Z,
((1-metyl-1H- METANOL-d4) 9: 8,39 (d,
pyrazol-4- B /@N_ J=5.3 Hz, 1H), 8,02 - 7,95
yl)amino)pyrimidin- NN (m, 3H), 7,62 (s, 1H), 7,45 (d,
4-y1)-2,3,4,5- J=7,9 Hz, 1H), 7,19 (d, J=5,3

tetrahydro-1H-
benzo[c]azepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

Hz, 1H), 5,54 (br d, 1=9,1 Hz,
1H), 4,15 (d, J=4,9 Hz, 2H),
3,88 (s, 3H), 3,62 (t, J=5,7
Hz, 2H), 3,50 (q, J=6,8 Hz,
2H), 3,26 - 3,14 (m, 2H), 2,76
- 2,63 (m, 2H), 2,34 - 2,19
(m, 1H), 2,05 - 1,92 (m, 1H),
1,50 - 1,47 (m, 9H), 1,16 (t,
J1=7,0 Hz, 3H).
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128 | (R)-5-(tert-butyl)-N- LCMS: Rt 0,87 phtt, m/z
(7-(2-((1-metyl-1H- 544.2. "TH NMR (400 MHz,
pyrazol-4- METANOL-d4) 6: 8,39 (br.
yl)amino)pyrimidin- s., 1H), 7,81 - 8,04 (m, 3H),
4-y1)-3-(oxetan-3-yl)- 7,64 (br. s., 1H), 7,50 (d, J =
2,3,4,5-tetrahydro- 8,03 Hz, 1H), 7,17 (s, 1H),
1H-benzo[d]azepin- 5,25 (d, J=6,53 Hz, 1H),
1-yl)-1,3,4-oxadiazol- 4,53 - 4,78 (m, 4H), 3,90 (br.
2-carboxamit s., 3H), 3,67 - 3,83 (m, 1H),

2,20 - 3,28 (m, 6H), 1,37 -
1,66 (m, 9H).
129 | 5-(tert-butyl)-N-(7- ESI-MS (M+H)*: 488,00. 'H
(2-((1-metyl-1H- H o% NMR (400MHz, DMSO-ds)
HN \
pyrazol-4- erkxN/N §: 10,15 (d, J=8,0 Hz, 1H),
yl)amino)pyrimidin- o) 9,53 (s, 1H), 9,21 (br s, 2H),
4-y1)-2,3,4,5- 8,49 (d, J=5,3 Hz, 1H), 8,09 -
tetrahydro-1H- 7,99 (m, 2H), 7,91 (s, 1H),
benzo[d]azepin-1-yl)- Z>N =N 7,57 (br s, 1H), 7,48 (d, J=8,3
1,3,4-oxadiazol-2- \NJKNLN‘ Hz, 1H), 7,27 (d, J=5,3 Hz,
carboxamit H 1H), 5,62 (br t, J=8,4 Hz,
1H), 3,82 (s, 3H), 3,61 - 3,47
(m, 2H), 3,44 - 3,21 (m, 3H),
3,13 (br d, J=9,0 Hz, 1H),
1,43 (s, 9H).

130 | 1-(tert-butyl)-N-(7- O ESI-MS (M+H)*: 543,3. 'H
(2-((1-metyl-1H- NMR (400 MHz, CD30D) 6:
pyrazol-4- 77/%”14 8,44 (s, 1H), 8,41 (d, T =5,2
yl)amino)pyrimidin- Hz, 1H), 7,98-7,92 (m, 3H),
4-y1)-3-(oxetan-3-yl)- 7,65 (s, 1H), 7,56 (d,J = 8,0
2,3,4,5-tetrahydro- Hz, 1H), 7,21 (d, J =5.,2 Hz,
1H-benzo[d]azepin- - )\ LN\ 1H), 5,29-5,27 (m, 1H), 4,81-
1-yl)-1H-1,2,3- 4,65 (m, 4H), 3,90 (s, 3H),
triazol-4-carboxamit 3,86-3,79 (m, 1H), 3,10-2,87

(m, 4H), 2,57-2,37 (m, 2H),
1,72 (s, 9H).

131 | 5-(tert-butyl)-N-(8- ho NN ESI-MS (M+H)*: 574,0. 'H
(2-((1-metyl-1H- OQ\N NTKLS% NMR (400 MHz, CDCl3) 6:
pyrazol-4- © 8,42 (d, ] =5,2 Hz, 1H), 8,38
yl)amino)pyrimidin- (brs, 1H), 7,89-7,81 (m, 3H),
4-yl)-2- 7N AN 7,53 (s, 1H), 7,48 (d,J =76
(tetrahydrofuran-3- NN Hz, 1H), 7,05 (d, ] = 5,2 Hz,
y1)-2,3,4,5- 1H), 6,96 (s, 1H), 5,62-5,56

tetrahydro-1H-
benzo[c]azepin-5-yl)-
1,3,4-thiadiazol-2-
carboxamit

(m, 1H), 4,09-3,92 (m, 4H),
3,91 (s, 3H), 3,81-3,73 (m,
2H), 3,48-3,40 (m, 1H), 3,23-
3,08 (m, 1H), 2,99-2,95 (m,
1H), 2,35-2,28 (m, 1H), 2,19-
2,06 (m, 2H), 2,00-1,95 (m,
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1H), 1,51 (s, 9H).

132 | 5-(tert-butyl)-N-(3- ESI-MS (M+H)*: 502,1.
metyl-7-(2-((1-metyl- \N ’ 07)4
1H-pyrazol-4- N\H/Q\N,N
yl)amino)pyrimidin- 0
4-y1)-2,3,4,5-
tetrahydro-1H-
benzo[d]azepin-1-yl)- = =N
1,3,4-oxadiazol-2- Sy
carboxamit H

133 | (S)-5-(tert-butyl)-N- ho NS ESI-MS (M+H)*: 544,0. 'H
(8-(2-((1-metyl-1H- o>y "‘NYKN NMR (400 MHz,
pyrazol-4- © METANOL-d4) 8: 8,40 (d, J
yl)amino)pyrimidin- y =5,02 Hz, 1H), 7,87 - 8,09
4-yl)-2-(oxetan-3-yl)- 7N N (m, 3H), 7,63 (s, 1H), 7,45 (d,
2,3,4,5-tetrahydro- NN 7 J=8,28 Hz, 1H), 7,20 (d, J =
1H-benzo[c]azepin-5- 5,27 Hz, 1H), 5,60 (s, 1H),
y1)-1,2,4-oxadiazol-3- 4,55 - 4,77 (m, 4H), 3,89 (s,
carboxamit 3H), 3,75 - 3,85 (m, 3H), 2,75

- 3,10 (m, 2H), 1,89 - 2,42
(m, 2H), 1,51 (s, 9H).

134 | (S)-5-(tert-butyl)-N- LCMS: Rt 4,5 phut, m/z
(2-(3- 558,00. '"H NMR (400MHz,
hydroxyxyclobutyl)- METANOL-d4) d: 8,41 (d,
8-(2-((1-metyl-1H- J=5,3 Hz, 1H), 8,03 - 7,98
pyrazol-4- (m, 3H), 7,62 (s, 1H), 7,47 -
yl)amino)pyrimidin- 7,45 (m, 1H), 7,22 (d, J=5.3
4-y1)-2,3,4,5- Hz, 1H), 5,58 - 5,48 (m, 1H),
tetrahydro-1H- 4,58 (brs, 1H), 3,99 (br s,
benzo[clazepin-5-yl)- 1H), 3,89 (s, 3H), 3,25 - 3,21
1,3,4-oxadiazol-2- (m, 1H), 2,97 - 2,91 (m, 1H),
carboxamit 2,63 - 2,52 (m, 2H), 2,25 -

2,15 (m, 2H), 2,05 - 1,98 (m,

1H), 1,87 - 1,79 (m, 2H), 1,49

(s, 9H), 0,97 - 0,86 (m, 1H).
135 | 5-(tert-butyl)-N-(2- ESI-MS (M+H)*: 503,2. 'TH

(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-6,7.8,9-
tetrahydro-5H-
benzo[7]annulen-5-
y1)-1,3,4-thiadiazol-
2-carboxamit

NMR (400 MHz, CDCLs) &:
8,40 (d, J = 5,2 Hz, 1H), 7,89-
7,80 (m, 4H), 7,54 (s, 1H),
7,40 (d, J = 8,0 Hz, 1H), 7,06
(d, 7= 5,2 Hz, 1H), 6,92 (s,
1H), 5,41-5,39 (m, 1H), 3,91
(s, 3H), 3,03-3,00 (m, 2H),
2,00-1,84 (m, 6H), 1,53 (s,
9H).
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136 | 5-(tert-butyl)-N-((S)- LCMS: Rt 0,85 phut, m/z
2-((S)-2- 546,3. 'TH NMR (400 MHz,
hydroxypropyl)-8-(2- METANOL-d4) 6: 8,41 (br.
((1-metyl-1H- s., 1H), 7,91 - 8,12 (m, 3H),
pyrazol-4- 7,64 (br.s., 1H), 7,46 (d, ] =
yl)amino)pyrimidin- 7,53 Hz, 1H), 7,20 (br. s.,
4-y1)-2,3,4,5- 1H), 5,57 (d, J =9,79 Hz,
tetrahydro-1H- 1H), 4,08 - 4,36 (m, 2H), 4,00
benzo[c]azepin-5-yl)- (br. s., 1H), 3,83 - 3,92 (m,
1,3,4-oxadiazol-2- 3H), 3.47 - 3,75 (m, 4H), 3,28
carboxamit (br. s., 2H), 2,37 - 2,62 (m,

2H), 2,26 (br. s., 1H), 1,84 -
2,07 (m, 1H), 1,50 (s, 9H),
0,95 - 1,24 (m, 4H).

137 | (S)-5-(tert-butyl)-N- H N,’C1>A< LCMS: Rt 1,36 phut, m/z
(8-(2-((1-metyl-1H- e SNy 570,3. 'TH NMR (400 MHz,
pyrazol-4- FOF © METANOL-d4) &: 8,40 (br.
yl)amino)pyrimidin- s., 1H), 7,98 (d, J = 5,27 Hz,
4-y1)-2-(2,2,2- e 3H), 7,62 (br. s., 1H), 7,46
trifloetyl)-2,3.,4,5- NANLN‘ (br. s., 1H), 7,18 (br. s., 1H),
tetrahydro-1H- " 5,60 (d, ] = 8,78 Hz, 1H),
benzo[c]azepin-5-yl)- 4,26 - 4,45 (m, 1H), 4,02 -
1,2,4-oxadiazol-3- 4,20 (m, 1H), 3,89 (br. s.,
carboxamit 3H), 3,39 (br. s., 1H), 3,11

(br. s., 2H), 2,24 (br. s., 1H),
1,97 (br. s., 1H), 1,52 (s, 9H).

138* | 5-(tert-butyl)-N-((S)- OQ'{‘”N R LCMS: Rt 0,90 phut, m/z
8-(2-((1-etyl-1H- 4 0)\6 572,0. 'H NMR (300MHz,
pyrazol-4- METANOL-d4) 6: 8,41 (d,
yl)amino)pyrimidin- AN N J=5,3 Hz, 1H), 8,07 - 7,97
4-y1)-2-((R*)- \N/'LNJ;/N‘/ (m, 3H), 7,65 (s, 1H), 7,48 (d,
tetrahydrofuran-3-yl)- . J=7,6 Hz, 1H), 7,22 (d, J=5,3
2,3,4,5-tetrahydro- Hz, 1H), 5,56 (br d, J=8,7 Hz,
1H-benzo[c]azepin-5- 1H), 4,58 (s, 1H), 4,22 - 4,08
y1)-1,3,4-oxadiazol-2- (m, 4H), 4,03 - 3,92 (m, 2H),
carboxamit 3,78 - 3,69 (m, 2H), 3,27 -

3,07 (m, 2H), 2,36 - 2,14 (m,
2H), 2,06 - 1,91 (m, 2H), 1,53
- 1,43 (m, 12H).

139* | 5-(tert-butyl)-N-((S)- @LN AN LCMS: Rt 0,90 phit, m/z
8-(2-((1-etyl-1H- I o~ | 572,0. 'H NMR (300MHz,
pyrazol-4- METANOL-d4) &: 8,41 (d,
yl)amino)pyrimidin- AN =N J=5,3 Hz, 1H), 8,04 — 8,01
4-y1)-2-((S*)- \NJ\HJ;/N‘/ (m, 3H), 7,63 (s, 1H), 7,47 (d,

tetrahydrofuran-3-yl)-
2,3.,4,5-tetrahydro-

1H-benzo[c]azepin-5-
yl)-1,3,4-oxadiazol-2-

1=7,6 Hz, 1H), 7,23 (d, J=5.3
Hz, 1H), 5,57 (br d, ]=8,7 Hz,
1H), 4,58 (s, 1H), 4,23 - 4,10
(m, 4H), 4,04 - 3,93 (m, 2H),
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carboxamit

3,78 - 3,70 (m, 2H), 3,25 -
3,07 (m, 2H), 2,35 - 2,13 (m,
2H), 2,07 - 1,90 (m, 2H), 1,51
- 1,43 (m, 12H).

140 | tert-butyl 1-(5-(tert- | —L o ESI-MS (M+H)*: 588,10. 'H
butyl)-1,3,4- oL, oj\% NMR (400MHz,
oxadiazol-2- " | CLOROFORM-d) 3: 8.44 (d,
carboxamido)-7-(2- J=5,3 Hz, 1H), 7,94 - 7,79
((1-metyl-1H- (m, 3H), 7,62 - 7,50 (m, 2H),
pyrazol-4- Z JN\ E\N‘ 7,06 (d, J=5,3 Hz, 1H), 6,92
yl)amino)pyrimidin- SNONTS (s, 1H), 5,46 - 5,30 (m, 1H),
4-y1)-1,2,4,5- 4,48 (brs, 1H), 4,37 - 4,18
tetrahydro-3H- (m, 1H), 3,92 (s, 3H), 3,44 (br
benzo[d]azepin-3- d,J=13,3 Hz, 1H), 3,31 - 3,11
carboxylat (m, 2H), 3,05 (br dd, J=6,5,

13,6 Hz, 1H), 1,56 - 1,33 (m,
18H).

141 | (S)-5-(tert-butyl)-N- | © LCMS: Rt 0,87 phit, m/z
(7-(2-((1-metyl-1H- q H h;’“{}3< 544.3. "H NMR (400 MHz,
pyrazol-4- NN A METANOL-d4) 3: 8,39 (d, J
yl)amino)pyrimidin- o =5,02 Hz, 1H), 7,85 - 8,03
4-yl)-3-(oxetan-3-yl)- (m, 3H), 7,64 (s, 1H), 7,51 (d,
2.3,4,5-tetrahydro- J=28,03 Hz, 1H), 7,18 (d, J =
1H-benzo[d]azepin- B i /@N_ 5,27 Hz, 1H), 5,26 (d,] =
1-y1)-1,3,4-oxadiazol- N7 ONTS 6,78 Hz, 1H), 4,72 (d,J =
2-carboxamit : 7.28 Hz, 4H), 3,89 (s, 3H),

3,79 (d, J = 6,27 Hz, 1H),
2,21 - 3,29 (m, 6H), 1,47 (s,
9H).

142 | 5-(tert-butyl)-N-(7- FF ESI-MS (M+H)": 570,3. 'H
(2-((1-metyl-1H- ?(F N-N NMR (400 MHz, CDs;0OD) o:
pyrazol-4- N— N o \>~\< 829 (d, ] = 5.2 Hz, 1H), 7.85-
yl)amino)pyrimidin- J ° 7,79 (m, 3H), 7,52 (s, 1H),
4-y1)-3-(2,2,2- 7,41 (d, J=8,0 Hz, 1H), 7,08
trifloetyl)-2,3,4,5- (d, J=5,2 Hz, 1H), 5,14-5,13
tetrahydro-1H- Q N (m, 1H), 3,78 (s, 3H), 3,36-
benzo[d]azepin-1-yl)- | /N /[Z/‘N_ 3,23 (m, 3H), 3,15-3,09 (m,
1,3,4-oxadiazol-2- N" N 2H), 3,01-2,92 (m, 2H), 2,86-
carboxamit 2,81 (m, 1H), 1,35 (s, 9H).

143 | 5-(tert-butyl)-N-(3- ESI-MS (M+H)": 546,3. 'H

((S)-2-
hydroxypropyl)-7-(2-
((1-metyl-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2,3,4,5-
tetrahydro-1H-
benzo[d]azepin-1-yl)-

NMR (400 MHz, CDCls) 5:
8,95-8,79 (m, 1H), 8,41 (d, J
— 52 Hz, 1H), 7,87-7,78 (m,
3H), 7,56-7,54 (m, 2H), 7,04
(d, =52 Hz, 1H), 6,97 (s,
1H), 5,18-5,14 (m, 1H), 3,92
3,91 (m, 1H), 3,90 (s, 3H),
3,39-2,43 (m, 8H), 1,43 (s,




47898

212/232

1,3,4-oxadiazol-2-
carboxamit

9H), 1,23-1,21 (m, 3H).

144 | 5-(tert-butyl)-N-(3- HO ESI-MS (M+H)*: 546,3.'H
((R)-2- 2 ~ NMR (400 MHz, CDs0OD) d:
hydroxypropyl)-7-(2- N Hw/z(}\é 8,40 (d, J =4,8 Hz, 1H), 7,97-
((1-metyl-1H- J 7,90 (m, 3H), 7,64 (s, 1H),
pyrazol-4- 7,51 (d, J=8,0, 2,0 Hz, 1H),
yl)amino)pyrimidin- 7,20-7,18 (m, 1H), 5,26-5,24

-v])- - =N -
4-y1)-2,3,4,5 7N L\N\ (m, 1H), 4,01-3,98 (m, 1H),
tetrahydro-1H- SN 3,90 (s, 3H), 3,27-3,21 (m,
benzo[d]azepin-1-y)- : 2H), 3,14-3,03 (m, 2H), 2,85-
1,3,4-oxadiazol-2- 2,80 (m, 1H), 2,70-2,56 (m,
carboxamit 3H), 1,46 (s, 9H), 1,26-1,23
(m, 3H).

145 | 5-(tert-butyl)-N-(7- 0 ESI-MS (M+H)*: 572,3.'H
(2-((1-metyl-1H- Q N- NMR (400 MHz, CDCls) 6:
pyrazol-4- N H%C’W 9,02 (d, J = 7,2 Hz, 1H), 8,41
yl)amino)pyrimidin- o (d, J=5,2 Hz, 1H), 7,87 (s,
4-yl)-3-(tetrahydro- 1H), 7,81 (dd, J = 8,0, 1,6 Hz,
2H-pyran-4-yl)- 1H), 7,76 (d, J = 1,6 Hz, 1H),
2.3,4,5-tetrahydro- N /Eﬁ - 7,58 (d, ] = 8,0 Hz, 1H), 7,53
1H-benzo[d]azepin- N/)\” a (s, 1H), 7,03 (d, ] = 5,2 Hz,
1-y1)-1,3,4-oxadiazol- 1H), 6,98 (s, 1H), 5,11-5,08
2-carboxamit (m, 1H), 4,05-4,02 (m, 2H),

3,91 (s, 3H), 3,41-3,25 (m,
5H), 2,92-2,67 (m, 4H), 1,76-
1,63 (m, 4H), 1,42 (s, 9H).

146 | 5-(tert-butyl)-N-(3- OH ESI-MS (M+H)*: 545,7. 'H
(3-hydroxypropyl)-7- ? NMR (400 MHz, CDCl3) 6:
(2-((1-metyl-1H- 4NN 9,02 (_d, J=6,8 Hz, 1H), 8,40
pyrazol-4- N NW/Q % (d, J=5,2 Hz, 1H), 7,89-7,76
yl)amino)pyrimidin- z o (m, 3H), 7,57-7,52 (m, 3H),
4-y1)-2,3,4,5- 7,03 (d, J=5,2 Hz, 1H), 5,13-
tetrahydro-1H- 5,10 (m, 1H), 3,94-3,84 (m,
benzo[d]a;epin—l—yl)- % IN //irj\N 5H), 3,32-3,15 (m, 3H), 2,90-
1,3,4-oxac}1az01-2- Sy /LN ~ 2,67 (m, 5H), 2,45-2,42 (m,
carboxamit H 1H), 1,83-1,81 (m, 2H), 1,43

(s, 9H).
147 | 5-(3.3- NN ESI-MS (M+H)*: 536,2. 'H

difloxyclobutyl)-N-
(2-metyl-8-(2-((1-
metyl-1H-pyrazol-4-
yl)amino)pyrimidin-
4-y1)-2,3,4,5-
tetrahydro-1H-
benzo[clazepin-5-yl)-
1,3,4-oxadiazol-2-
carboxamit

NMR (400 MHz, CDCls) &:
8,43-8,42 (m, 2H), 7,87 (s,
1H), 7,85-7,82 (m, 2H), 7,55
(s, 1H), 7,46 (d, J = 8,0 Hz,
1H), 7,05 (d, T = 5,2 Hz, 1H),
6,94 (s, 1H), 5,60-5,56 (m,
1H), 3,98-3,88 (m, 5H), 3,69-
3,61 (m, 1H), 3,13-3,05 (m,
5H), 2,87-2,81 (m, 1H), 2,52
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(s, 3H), 2,36-2,28 (m, 1H),
2,10-2,03 (m, 1H).

148 | 5-(3.3- “YMW ESI-MS (M+H)": 566,2.'H
difloxyclobutyl)-N- Ho—"" o F | NMR (400 MHz, CDCls) 6:
(2-(2-hydroxyetyl)-8- 8,88 (br, 1H), 8,42 (d,J =5,2
(2-((1-metyl-1H- N PN Hz, 1H), 7,85 (s, 1H), 7,84-
pyrazol-4- WS 7,81 (m, 2H), 7,54 (s, 1H),
yl)amino)pyrimidin- 7,47 (d, J = 8,0 Hz, 1H), 7,05-
4-y1)-2,3,4,5- 7,02 (m, 2H), 5,61-5,57 (m,
tetrahydro-1H- 1H), 4,12-4,03 (m, 2H), 3,91
benzo[clazepin-5-yl)- (s, 3H), 3,81-3,60 (m, 3H),
1,3,4-oxadiazol-2- 3,38-3,04 (m, 6H), 2,95-2,78
carboxamit (m, 3H), 2,39-2.31 (m, 1H),

2,12-2,05 (m, 1H).

149 | (R)-5-(tert-butyl)-N- ESI-MS (M+H)": 558,2. 'H
(8-(2-((5,6-dihydro- N R = NMR (400 MHz, CD30D) a:
4H-pyrolo[1,2- Ho—/" N 8,35 (d, J =5,2 Hz, 1H), 7,99-
b]pyrazol-3- 7,97 (m, 2H), 7,69 (s, 1H),
yl)amino)pyrimidin- AN =N 7,42 (d, J=8,0 Hz, 1H), 7,21
4-y1)-2-(2- sy (d, T = 5,2 Hz, 1H), 5,59-5,55
hydroxyetyl)-2,3,4,5- (m, 1H), 4,16-4,10 (m, 4H),
tetrahydro-1H- 3,74 (t, ] = 6,0 Hz, 2H), 3,27-
benzo[c]azepin-5-yl)- 3,13 (m, 2H), 2,96 (t,J = 7,2
1,2,4-oxadiazol-3- Hz, 2H), 2,67-2,62 (m, 4H),
carboxamit 2,33-2,24 (m, 1H), 2,00-1,96

(m, 1H), 1,52 (s, 9H).

150 | 5-(tert-butyl)-N-(8- AR ESI-MS (M+H)*": 503,2. 'H
hydroxy-2-(2-((1- HO T o> ~< | NMR (400 MHz, CDCl3) 5:
metyl-1H-pyrazol-4- 8,74 (d, ] = 4,8 Hz, 1H), 7,88-
yl)amino)pyrimidin- 7,85 (m, 3H), 7,76-7,59 (m,
4-y1)-6,7,8,9- Z )IN\ /E’j\N_ 1H), 7,54 (s, 1H), 7,39-7,37
tetrahydro-5H- SN N = (m, 1H), 7,05-7,03 (m, 2H),
benzo[7]annulen-5- 5,41-5,37 (m, 1H), 4,14-4,09
yl)-1,3,4-oxadiazol-2- (m, 1H), 3,91 (s, 3H), 3,89-
carboxamit 3,84 (m, 1H), 3,26-3,19 (m,

2H), 2,24-1,96 (m, 4H), 1,49-
1,44 (m, 9H).

151 | (R)-5-(tert-butyl)-N- H ')1‘0 ESI-MS (M+H)*: 501,3. 'H
(2-(2-((1,5-dimetyl- YQN/)\é NMR (400 MHz, CDs;0D) 6:
1H-pyrazol-4- 0 8,31 (d, J=5,2 Hz, 1H), 7,93-
yl)amino)pyrimidin- 7,91 (m, 2H), 7,60 (s, 1H),
4-y1)-6,7,8.,9- PN 7,38 (d, J = 8,0 Hz, 1H), 7,23

tetrahydro-5H-
benzo[7]annulen-5-
y1)-1,2,4-oxadiazol-3-
carboxamit

(d, J=52Hz, 1H), 544 (d, ]
= 10,0 Hz, 1H), 3,82 (s, 3H),
3,10-2,97 (m, 2H), 2,25 (s,
3H), 2,09-1,86 (m, SH), 1,54
(s, 9H), 1,49-1,43 (m, 1H).
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152 | (R)-5-(tert-butyl)-N-
(2-(2-((5,6-dihydro-
4H-pyrolo[1,2-

b |pyrazol-3-
yl)amino)pyrimidin-
4-y1)-6,7,8,9-
tetrahydro-5H-
benzo[7]annulen-5-
y1)-1,2,4-oxadiazol-3-
carboxamit

ESI-MS (M+H)": 513,3. 'H
NMR (500 MHz, DMSO-de)
§: 9,57 (d, J=7,94 Hz, 1H),
9,06 (s, 1H), 8,40 (d, J=5,49
Hz, 1H), 7,93 - 7,84 (m, 2H),
7,62 (brs, 1H), 7,32 (d,
7=7,94 Hz, 1H), 7,21 (d,
=488 Hz, 1H), 5,26 (t,
7=8.85 Hz, 1H), 4,05 (t,
1=7,33 Hz, 2H), 3,17 (s, 4H),
2,97 - 2,91 (m, 2H), 2,91 -
2,83 (m, 2H), 2,54 - 2,51 (m,
2H), 1,99 - 1,89 (m, 3H), 1,88
- 1,68 (m, 2H), 1,46 (s, 9H),
1,36 - 1,26 (m, 1H).

153 | (R)-5-(tert-butyl)-N-
(2-(2-((1-metyl-5-
(triflometyl)-1H-
pyrazol-4-
yl)amino)pyrimidin-
4-y1)-6,7,8,9-
tetrahydro-5H-
benzo|7]annulen-5-
y1)-1,2,4-oxadiazol-3
carboxamit

H N-Q

Iz

ESI-MS (M+H)": 555,3. TH
NMR (500 MHz, DMSO-de)
8: 9,56 (d, J=8,55 Hz, 1H),
8,93 (s, 1H), 8,43 (d, J=5.49
Hz, 1H), 7,89 (s, 1H), 7.86
(dd, J=8.,2, 1,5 Hz, 1H), 7,79
(s, 1H), 7,37 - 7,28 (m, 2H),
5,25 (brt, J=8,85 Hz, 1H),
3,95 (s, 3 H), 2,99 - 2,86 (m,
2H), 1,99 - 1,88 (m, 3H), 1,86
1,71 (m, 2H), 1,46 (s, 9H),
1,35 - 1,25 (m, 1H).

154 | (R)-1-(tert-butyl)-N-
(2-(2-((1-metyl-1H-
pyrazol-4-
yl)amino)pyridin-4-
y1)-6,7,8,9-
tetrahydro-5H-
benzo|[7]annulen-5-
yl)-1H-1,2,3-triazol-
4-carboxamit

ESI-MS (M+H)": 485,3. 'H
NMR (400 MHz, CDCL;) &:
8,17-8,15 (m, 1H), 7,66 (d, J
— 8.4 Hz, 1H), 7,61 (s, 1H),
7.47 (s, 1H), 7,37-7,30 (m,
3H), 6,87-6,86 (m, 1H), 6,70
(s, 1H), 6,13-6,09 (m, 1H),
5,41-5,38 (m, 1H), 3,91 (s,
3H), 3,03-2,92 (m, 2H), 2,03-
1,93 (m, 4H), 1,87-1,84 (m,
1H), 1,71 (s, 9H), 1,63-1,55
(m, 1H).

* chi ra rang hoa hoc lap thé tai trung tAm bét di ximg dugc gan tuy y.
*#*chi ra rang hoa hoc lap thé tuong d4i tai hai trung tAm bét ddi xting d6i v6i hdn hop raxemic
duogc gan tuy y, cé nghia Ia, cau hinh trans- hodc cis- tai mot trung tam bét dbi xtmg so véi tai
trung tAm bét d6i xting khac duge gén tuy y.

Vi du 155. Thir nghi¢ém BTK Kkinaza in vitro: Thir nghiém BTK-POLYGAT-LS
Muc dich cta thir nghiém BTK in vitro la dé xac dinh do hiéu nghiém cua hop

chét chdng lai BTK thong qua viéc do gia tri ICso. Mirc G ché cua hop chit dugc do sau
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khi theo ddi luong phosphoryl cia peptit polyGAT dugc danh ddu huynh quang
(Invitrogen PV3611) v6i sy c6 mit ciia enzyme BTK hoat hoa (Upstate 14-552), ATP, va
chit e ché. Phan ung cua BTK kinaza dugc thuc hién trong dia 96 giéng mau den
(costar 3694). Déi v6i mot thir nghiém dién hinh, phan phan u6c thé tich 24 pL cta hon
hop chinh ATP/peptit (ndng do cudi; ATP 10 pM, polyGAT 100 nM) trong chat dém
kinaza (Tris-HC1 10 mM do6 pH 7,5, MgCla 10 mM, NasPO4200 uM, DTT 5 mM, Triton
X-100 0,01%, va casein 0,2 mg/ml) dugc thém vao moi giéng. Tiép theo, bd sung 1 pL
theo phép chuén do hop chét 40 14n, pha lodng 4 lan, trong dung mdi DMSO 100%, tiép
d6 bd sung 15 uL hdn hop enzym BTK trong chat dém kinaza 1 lan (v6i ndéng d6 cudi
0,25 nM). Hon hop thir nghiém duoc 1 trong 30 phut truée khi duge lam dung phan Gng
bing 28 pL dung dich EDTA 50 mM. Céc phan phan uéc (5 uL) ctia hon hop phan tng
kinaza dugc chuyén vao dia 384 giéng mau trdng thé tich nhé (Coming 3674), va 5 pL
chat dém phat hién (2 14n) (Invitrogen PV3574, v6i khang thé Tb-PY20 4 nM, Invitrogen
PV3552) duogc bd sung vao d6. Pia nay duge che pha va duoc G trong 45 phit ¢ nhiét do
phong. DO huynh quang phén giai theo thoi gian (TRF) trén thiét bi Molecular Devices
M35 (bude song kich thich 332 nm; bude song phat xa 488 nm; bu6e song phat xa huynh
quang 518 nm) dugc do. Céc gid tri ICso dugc tinh bang cach st dung phuong phap chinh
hop bén thong s6 voi hoat tinh enzym 100% duoc xac dinh tir mau d6i chimg DMSO va
hoat tinh 0% tir mau d6i ching EDTA.

Bang 1 thé hién hoat tinh cua cac hop chit duoc chon theo sang ché trong thir
nghiém Btk kinaza in vitro, trong do mdi sd ky hiéu cua hop chét twong mg véi sb ky
hiéu cta hop chit duge néu trong cac Vi du tir 1-154 & day. Ky hi¢u “1” dai dién cho gia
tri ICso 16n hon 10 nM va nho hon hodac béng 1000 nM ; ky hiéu “f1” dai dién cho gia tri
ICs0 16n hon 1 nM va nhé hon hoéc béng 10 nM ; va ky hiéu “t11” dai dién cho gia tri
ICso nho hon hodc bang 1 nM.
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Bang 1.

ICs0 (nM) Hop chit S6

1T 1,2.3,4,5,6,7,8,9,10, 11, 12, 13, 14a, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24a, 25, 26a, 26b, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36a, 37, 38, 39,
40, 41, 42a, 44, 54, 55, 58, 59, 68, 70, 71, 72, 73, 75,76, 77, 78, 79, 80,
81, 82, 83, 84, 86, 87, 88, 89a, 90, 91, 92, 93, 96, 97, 98, 99, 101, 102,
105, 106, 107, 111, 112, 114, 117, 119a, 116, 121, 122, 124, 125, 127,
135, 149, 150, 152, 153,
T 43, 45, 46, 47, 49, 48, 50, 51, 52, 53, 56, 57, 60, 61, 62, 63, 64, 65, 66, 67,
69, 74, 94, 95, 100, 103, 110, 113, 115, 123, 126, 128, 129, 130, 131,
il 14b, 24b, 36b, 85, 89b, 108, 109, 132, 133, 134, 136, 137, 138, 139, 141

Vi du 156. Thir nghiém PD in vitro trong mau toan phin & nguoi

M4u tinh mach & ngudi & ngudi dd duge thém heparin chéng dong dugc mua tir
hing Bioreclamation, Inc. hodc SeraCare Life Sciences va dugc van chuyén qua dém.
Mau toan phan duge chia déu vao dia 96 giéng va “dugc lam mét tac dung” bang cac
dung dich pha loang lién tiép cua hop chét thir nghiém trong DMSO hodc véi DMSO
khong chira duge chit. Nong do cudi ciia DMSO trong tit c4 céc giéng 1a 0,1%. Dia nay
duge 0 & 37°C trong 30 phut. Chéit dém phan giai chira cac chét wc ché proteaza va
phosphataza dugc thém vao cac mAiu chira duoc chit va mét trong cac mau chi chira
DMSO (+PPi, miu dbi chung cao), trong khi chit dém phan gidi chia cac chét trc ché
proteaza dugc thém vao cic miu chi chira DMSO khéc (-PPi, mau d6i chung thap). Tat
c4 cAc mAu mau toan phan da phan giai dugce phan tich bang phuong phép bit gitt BTK
tbng s6 va phuong phép phat hién phosphotyrozin duge mo ta trong don Patent My 56
US20160311802, duoc dua vao ddy bing cach vién dan. Céc gid tri ECL dugc vé db thi
bing phdn mém Prism va dudng cong phu hop véi sb liéu thuc nghiém véi cac tri sb gioi
han t6i da va t5i thiéu duoc x4c dinh béi cdc miu dbi chimg +PPi cao va —PPi thép dugc
stt dung dé woc tinh néng do hop chét thtr nghiém ma tao ra muc Gc ché 50% tin hiéu

ECL theo phuong phép noi suy.

Bang 2 thé hién hoat tinh cua cac hop chit duoc chon theo sang ché trong thix
nghiém pBTK kinaza, trong do6 mdi sb ky hiéu cua hop chit twong tng véi s6 ky hiéu cta
hop chit duge néu trong cac Vi du tir 1-154 ¢ day. Ky hi¢u “i” dai dién cho gia tri ICso
16n hon 500 nM va nhé hon hoac béng 10.000 nM, ky hiéu “t1”dai dién cho gia tri ICso
16n hon 100 nM va nhé hon hodc bang 500 nM; va ky hiéu “i17”dai dién cho gia tri ICso
nho hon hodc bang 100 nM.
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Bang 2

ICso (nM) Hop chit S6

Tt 2.3,4,5,6,7,8,9,10, 11, 12, 13, 14a, 15, 16, 17, 18, 19, 20, 21,
22,23, 24a, 25, 26a, 26b, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36a, 37,
39, 40, 41, 42a, 44, 56, 58, 60, 62, 63, 64, 65, 67, 68, 71, 72,73, 75,
76,77, 78, 79, 80, 81, 82, 83, 84, 86, 87, 88, 89a, 90, 91, 92, 93, 94,
95, 96, 97, 98, 99, 100, 101, 104, 105, 106, 107, 110, 111, 112, 113,
114, 119a, 120, 121, 122, 123, 124, 125, 126, 152,
¥ 38, 42b, 45, 46, 47, 48, 49, 51, 52, 53, 57, 59, 61, 66, 69, 70, 74,
102, 103, 115, 117, 118a, 118b, 127, 128, 129, 130, 131, 132
¥ 14b, 24b, 36b, 43, 50, 85, 89b, 108, 109, 116, 133, 134, 135, 136,
137, 138, 139, 140, 141, 153,
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YEU CAU BAO HQ
1. Hop chét c6 cong thuc (1):
Q® H
Q2
b L
L
R4
=4 —N
| [
N—R
X )\
N N
H
RG
Cong thuce (I)

hodc mubi dugc dung cia né, trong do:

Vong A 1a heteroaryl don vong c6 5 canh chira 3 nguyén tir khéc loai doc 14p duoc
chon tir N, O va S, trong do6 heteroaryl don vong c6 5 canh nay tuy y dugc thé bang mot
hodc nhiéu nhém R';

Q!, Q2, va Q® mdi nhom, doc lap, dugce chon tir O, N(R?), va CH-R?, trong do it
nhéat hai trong s6 cac nhém Q', Q?, va Q* la C-R%;

W dugce chon tir CH va N;

Y duogc chon tir CH va N;

R! trong ting truomg hop doc 14p dugc chon tir Cisalkyl va carboxyclyl co tir 3
dén 5 canh, trong d6 Cisalkyl va carboxyclyl co tir 3 dén 5 canh nay tiry v duge thé bang
mot hodc nhidu R'?;

R!® trong timg truong hop doc 1lap duoc chon tir halo, -CN, Ciealkyl, va
carboxyclyl ¢6 tir 3 dén 5 canh;

R? duoc chon tir H, Ciealkyl, Ca-salkenyl, Ca.salkynyl, carboxyclyl don vong c6 tir
4 dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6 canh, -CN, -C(O)R?, -C(0),R%, -
C(O)N(R?),, -S(0)2R%, va -S(0):N(R*),, trong do Crsalkyl, Ca-calkenyl, Ca-alkynyl,
carboxyclyl don vong c6 tu 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh
nay tiy ¥ dugc thé bing mot hogc nhidu R,

R2?* trong timg truong hop doc 1ap duogc chon tir H, Crealkyl, Cacalkenyl, Co-

salkynyl, carboxyclyl don vong co tur 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén
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6 canh, trong d6 Ci-salkyl, Ca.salkenyl, Ca.alkynyl, carboxyclyl don vong co tur 4 dén 6
canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh nay trong tirng truong hop 1a tuy y va
doc 1ap dwoc thé bing mot hogc nhidu R,

R trong timg trudng hop doc lap duoc chon tir Ciealkyl, Caealkenyl, Co.
salkynyl, carboxyclyl don vong c¢6 tur 4 dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6
canh, halo, -CN, -C(O)R>2, -C(0):R?%, -C(O)N(R*),, -N(R*™), -N(R?%#)C(O)R?%, -
N(R2%)C(0)R>2, -N(R?)C(O)N(R>™),, N(R22)S(0),R>2, -OR?%, -OC(O)R*%,
OC(O)N(R2%),, -SR2%, -S(O)R?%, -S(0),R??, -S(O)N(R**),, va -S(0)2N(R?%),;

R2% trong timg trudng hop doc 14p duge chon tir H, Cisalkyl, Ca.calkenyl, Co.
¢alkynyl, carboxyclyl don vong co tir 4 dén 6 canh, va heteroxyclyl don vong c6 tur 4 dén
6 canh;

R3 duoc chon tir H, Ci-salkyl, Casalkenyl, Casalkynyl, carboxyclyl don vong co tur
4 dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6 canh, halo, -CN, -C(O)R*, -C(O)R*,
-C(ON(R3*),, -N(R¥),, -NR*C(O)R®, -NR*)C(0)R*, N(R3*)C(O)N(R3¥),, -
N(R3®)S(O)R*®, -OR*, -OC(O)R*®, -OC(O)N(R*),, -SR*, -S(O)R*, -S(O)R?, -
S(O)N(R3%),, va -S(0):N(R3),, trong do Cisalkyl, Caalkenyl, Ca.alkynyl, carboxyclyl
don vong c6 tu 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén 6 canh nay tuy y dugc
thé bang mot hodc nhiéu R3?;

R3* trong timg truomg hop doc 1ap dugc chon tir H, Ciealkyl, Ca.salkenyl, Co-
salkynyl, carboxyclyl don vong co tir 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén
6 canh, trong d6 Ci.salkyl, Ca.salkenyl, Casalkynyl, carboxyclyl don vong co tir 4 dén 6
canh, va heteroxyclyl don vong c6 tur 4 dén 6 canh nay trong tirng trudng hop tuy y va
doc 1ap duge thé bang mot hogc nhidu R,

R trong tiung trudng hop doc 1dp dugc chon tir Cisalkyl, Caealkenyl, Co.
salkynyl, carboxyclyl don vong co tur 4 dén 6 canh, heteroxyclyl don vong c6 tir 4 dén 6
canh, halo, -CN, -C(O)R3%, -C(0),R3%, -C(O)N(R**),, -N(R>*),, N(R3®)C(O)R3%, -
N(R3%)C(0)R32,  -N(R3)C(O)N(R3%),, N(R3)S(0),R3%, -OR3% -OC(O)R*,
OC(O)N(R3%),, -SR3%2 -S(0)R*, -S(0)2R3%, -S(O)N(R**),, va -S(0)N(R3%),;

R trong timg truong hop doc 1ap dugc chon tir H, Cisalkyl, Ca-salkenyl, Co.
salkynyl, carboxyclyl don vong co tir 4 dén 6 canh, va heteroxyclyl don vong c6 tir 4 dén
6 canh;
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R* duoc chon tir H va Cuealkyl, trong d6 Cisalkyl nay tily ¥ dugce thé bang mot
hoac nhiéu halo;

RS dugce chon tir H va Crealkyl trong d6 Cisalkyl nay tuy y duoc thé bang mot
hogc nhiéu halo;

RS duoc chon tir H va Crealkyl, trong d6 Ci.galkyl nay tiy ¥ dugc thé bang mot
hoac nhiéu halo;

hodc RS va RS, cing véi cac nguyén tir ma ching duge gan vao, tao thanh vong
chira mdt hodc hai nguyén tir khac loai dugc chon tir O, N, va S, trong d6 vong nay tuy y
duoc thé bang mot hodc nhiéu R%; va

R 1a Cisalkyl.

2. Hop chét theo diém 1, hodc mubi dugc dung ctia no, trong d6 (i) Q', Q* va Q° mdi
nhém doc lap 1a CH-R3; (i) Q2 1a N(R?) va Q! va Q3 m&i nhom déc lap 1a CH-R?; (iii)
Q12 N(R?) va Q' va Q2 mbi nhom doc 1ap 1a CH-R3; hodc (iv) Q' 1a O va Q* va Q3 méi
nhom doc 1ap 1a CH-R?.

3. Hop chét theo diém 1, hodc mubi dugc dung cta no, trong d6 W la CH.

4. Hop chét theo diém 1, hoac mudi dugc dung ctia no, trong d6 Y 1a N.

5. Hop chét theo diém 1, hodc mubi duoc dung cua nd, trong d6 hop chét nay duoc

biéu dién bai mot trong cac cong thirc sau day:

R2—N
o) 0
R4 R*
/ N /N\ / N /N
—R5 —p5
X J\ A R X /ILN T
H
R (ID); R (1),
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®

Z SN N 7
\

ZT
OE

R2—N
0
R* R*
N N
)\ i J\ N
AN A ~
ke ar); RS (IIT°);
N s
R3
0 lo) O
R4 R*
| N—R® )\ N—R3
Ny /ku S Ny \ S

R (IV’); hodc R® V)

hoac muoi dugc dung cua no.

6. Hop chét theo diém 5, hoic mudi dugce dung ctia no, trong d6 vong A dugc chon
tr 1,2,3-oxadiazol, 1,3,4-oxadiazol, 1,2,4-oxadizol, 1,2,3-thiadiazol, 1,3,4-thiadiazol,
1,2,4-thiadiazol, 1,2,3-triazol, va 1,2,4-triazol, mdi nhém trong s6 cac nhom nay tuy y
dugc thé bang mot hodc hai nhém R

7. Hop chét theo diém 5, hoic mudi duogc dung cta no, trong d6 vong A duoc biéu
dién béi mot cong thirc trong sb cac cong thirc sau day:
-N
o) -N _N ~N ~N N
N N N=" o) N N\ R
I R! | \ R1 N_R1 \ R1 l \ R1 | >_R
BN B O S B

3 > 5 3

221



47898 200/232

8. Hop chét theo diém 5, hodc mubi dugc dung ciia né, trong do:

R! trong ting truong hop doc 14p 14 Cisalkyl hodc Cs.sxycloalkyl; trong do
Cisalkyl va Cs.sxycloalkyl nay tiry ¥ duge thé bang mot dén ba nhém R'%; va

R trong tirng truong hgp doc 14p duge chon tir halo, -CN va Ci.salkyl.

9. Hop chét theo diém 5, hoidc mudi duogc dung cta no, trong do R! trong timg
truong hop doc 14p duge chon tir —C(CHs)s, -CH(CHa)2, -C(CH3)2CHF2, -C(CH3)2CF3, -
C(CH3)2CH:F, -C(CH3)2CN, 1-metylxyclopropyl, xyclobutyl, va 3,3-difloxyclobutyl.

10. Hop chét theo diém 5, hoic mubi dugc dung ciia né, trong do:

R? duoc chon tir H, Ci.alkyl, Cs.6xycloalkyl, heteroxyclyl don vong c6 tir 4 dén 6
canh bdo hoa, -C(O)R%, -C(0)2R%, va -S(0):R*, trong d6 Cisalkyl, Cs-sxycloalkyl, va
heteroxyclyl don vong cé tur 4 dén 6 canh bdo hoa nay tiy y dugc thé bang mot dén ba
R20;

R2 trong tung trudng hop doc ldp duogc chon tir H, Cicalkyl, Casalkyl, va
heteroxyclyl don vong co tur 4 dén 6 canh b3o hoa, trong d6 Ci.alkyl, carboxyclyl don
vong c6 tu 4 dén 6 canh, va heteroxyclyl don vong co tir 4 dén 6 canh bdo hoa nay trong
timg trudng hop tiy ¥ va doc 1ap duge thé bing mdt hodc nhiéu nhém R?;

R2 trong tiung truong hop doc ldp dugc chon tr Cisalkyl, Ca.sxycloalkyl,
heteroxyclyl don vong c6 tir 4 dén 6 canh bao hoa, halo, -CN, -N(R*™),, va -OR*; va

R2%2 trong tirng trudng hop doc 1ap H hodc Ci.alkyl.

11.  Hop chét theo didm 10, hodc mubi dugc dung ciia né, trong do:

R? duoc chon tir H, Cisalkyl, xyclobutyl, xyclopentyl va xyclohexyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, -C(O)R%, -C(O):R*, va -S(O)2R*, trong do6
Crealkyl, xyclobutyl, xyclopentyl va xyclohexyl, oxetanyl, tetrahydrofuranyl, va
tetrahydropyranyl nay tity y dwoc thé bang mot dén ba nhém R*;

R? 13 C1.¢alkyl tuy y duoc thé bang mot R;

R? trong ting truong hop doc 1ap dugc chon tir Cisalkyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, halo, -N(R?%),, va -OR*%; va

R2% trong tirng truong hop doc 1ap H hodc metyl.

12.  Hop chét theo diém 10, hodc mudi duoc dung cua nd, trong do
R? dugc chon tir -H, -SO,CH3, -C(=0)OC(CH3)3, -C(=O0)CH2N(CHz)2, -CHs, -
CH,CH3, -CH,CH,0H, -CH>CH,OCH3, -CH,CH2OCH>CH3, -CH2CH(CH3)OH, -
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(0]
CH,C(CH3),0H, -CH,CH2CH,OH, -CH2CHF», -CH,CFs, eH—, O&i &é,

Of\__—>—‘§, va HOO;;

13.  Hop chét theo diém 5, hoic mubi duge dung cda no, trong do:

R3 duogc chon tir H, Ciealkyl, Cs-sxycloalkyl, heteroxyclyl don vong co tir 4 dén 6
canh bao hoa, halo, -OR%, -OC(O)R?, -OC(O)N(R3?),, va -SR**, trong d6 Cisalkyl, Cs
exycloalkyl, va heteroxyclyl don vong co tir 4 dén 6 canh bdo hoa nay tuy y duoc thé
bang mot dén ba nhom R3?;

R3 trong ting truong hop doc 1dp 1a H hodc Cisalkyl, trong d6 Ci.salkyl nay
trong timg truomng hop tly ¥ va doc lap duge thé bang mot R¥; va

R trong tirng truong hop doc 1ap dugc chon tir Cisalkyl.

14. Hop chét theo diém 13, hodc mudi duoc dung ctia né, trong d6 R* dugc chon tir H,

halo, va -OR%; va R doc 14p H hoac Ci.zalkyl.

15.  Hop chét theo diém 13, hodc mubi dugc dung cuia no, trong do R3 duoc chon tir

H, -F va-OH.

16. Hop chét theo diém 5, hoic mudi dugc dung cda no, trong do R* 12 H hoic Ci-
salkyl tity ¥ duoc thé bing mot dén ba nhom flo; RS 1a H hodc Cisalkyl tiy y duoc thé
bang mdt dén ba flo; va R® 1a H hodc Ci.salkyl ty y duoc thé bang mot dén ba flo.

17.  Hop chét theo diém 5, hodc mudi duoc dung cua no, trong d6 R va R® cung véi
cac nguyén tr ma chung duoc gdn vao, tao thanh di vong bdo hoa c6 tir 5 dén 6 canh
chira mot hodic hai nguyén tir khac loai duge chon tir O, N, va S, trong d6 vong nay tuy y
duoc thé bang mot R%; va R 1a Ci.zalkyl.

18. Hop chét theo diém 1, hodc mudi dugc dung cia no, trong do hop chét dugc biéu

dién bdi cong thirc sau day:
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pdun

R2—N

/ N /N\
\NJ\N/Q/ T
H (ITA);

%x L Céx Jos

(IVA); (VA);

ZT

R2—N

/ N /N\
\N'ANJ;“—R
H (TIA”);

)\ /E/_ i \ Nere

(IVA’); hodc (VA’);
hodc mubi duge dung ciia no, trong do:

vong A duoc biéu dién béi mot trong cac cong thirc sau day:

N—O N-N N=N,
| /R | R N-R
)\N>— 1 )\O\>_ 1 )%/ 1

5 . ; hodc ;

5
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R! 1a C1.alkyl;

R? 1a Ciealkyl, oxetanyl, tetrahydrofuranyl, hodc tetrahydropyranyl, trong
d6 Cigalkyl nay tiy ¥ duge thé bing mot dén ba nhém R?;

R trong mdi truong hop doc 1ap 1a halo hogc —OR*%;

R2% 13 H hoic Ci-salkyl;

R31aH;va

R31a H hodc Cialkyl.

19. Hop chét theo diém 18, hodc mubi duge dung cua no, trong do R! 14 tert-butyl.

20. Hop chét theo diém 19, hoic mubi dugc dung cta né, trong do R* 1a o(};)
(0]

Q‘é, -CH,CHF,, -CH,CF3, -CH,CH,0H, -CH,CH>OCH3, hoac -CH,C(CH3)OH.

21. Hop chét theo diém 19, hodc mubi dugc dung cua nd, trong do R31aH.

22.  Hop chét theo diém 18, hoic mudi duogc dung cta no, trong do6 R3 1a metyl hodc
isopropyl.

23. Duogc phém chira hop chét theo diém 1, hodc mubi duoc dung ctia nd, va ta duge

duoc dung.

24.  Hop chét dugc biéu dién boi cong thuc sau déy:

Ot

hodc mudi dugc dung ctia no.

25.  Duogc phém chira hgp chét theo diém 24, hodc mubi duoc dung ciia né, va ta dugc

duoc dung.

26.  Hop chit theo diém 24, hodc mudi duge dung ciia no, trong do hop chét nay dugc

biéu dién bai cong thirc sau day:
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b N=N
RPN NWN‘%
(0]

Z N =N
I
=
\N)\N
H b

hoac muoi dugc dung cua no.

27.  Duogc phém chira hop chét theo diém 26, hodc mudi duge dung cda nd, va ta dugc

dugc dung.

28.  Dang tinh thé A cta hop chit (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-y1)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-
1H-1,2,3-triazol-4-carboxamit theo diém 26, dic trung béi it nhat ba dinh nhiéu xa bot tia
X (PXRD) & goc 26 duge chon tir 5,7°, 7,9, 9,7°, 18,2°, 19,0° va 22,4°.

29.  Duoc pham chira dang tinh thé A theo diém 28 va ta dugc dugc dung.

30. Dang tinh thé G cua hop chit (R)-1-(tert-butyl)-N-(8-(2-((1-metyl-1H-pyrazol-4-
yl)amino)pyrimidin-4-yl)-2-(oxetan-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c] azepin-5-yl)-
1H-1.2,3-triazol-4-carboxamit theo diém 26, dic trung boi it nhat ba dinh PXRD & goc
20 duoc chon tir 3,6°, 8,9°, 10,9°, 12,6°, 20,2° va 21,8°.

31. Duoc phém chira dang tinh thé G theo diém 30 va ta dugc dugce dung.
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