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hozc mubi dugc dung ciia no, trong d6 X; A; A"; Z; Ry; Ry s Roy Rys Ry; Rs; j; k; m va n nhu
dugc xac dinh trong ban md ta. Sang ché ciing dé cap dén duoc pham hodc thudc thu y
chtra hop chat theo sang ché va t6 hop véi cac chat diu tri khac. Hop chat theo sang ché
hitu dung dé trc ché Janus Kinaza (JAK).
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Linh vic k§ thuat dwoc dé cip

Sang ché d& cép dén hop chit aminopyrimidinyl c6 hoat tinh dwgc ly va céac
chét twong tw. Hop chét nhu vay hitu dung dé e ché Janus kinaza (JAK). Sang ché
cling hudng dén ché phdm chira cac hop chit ndy va phwong phéap didu ché cic hop
chét nay. Hop chét theo sang ché hitu dung dé diéu tri va ngin ngira céc tinh trang

bénh Iy qua trung gian JAK.

Tinh trang k¥ thuit cia sang ché

Protein kinaza 1a ho cic enzym c6 kha ning xtic tdc viéc phosphoryl hoa cac
gbc ddc hidu trén protein, thuong dugc phan loai thanh tyrosin va serin/threonin
kinaza. Hoat tinh kinaza khong thich hop, phét sinh do dot bién, biéu hién qué muc,
hodic didu hoa khong ding, loan diéu hoa hoic mét diéu hoa, cling nhu san sinh qui
mirc hodc dudi mirc cac yéu td sinh trudng hodc cic xytokin c6 lién quan trong nhiéu
bénh, bao gém nhung khong chi gidi han & bénh ung thu, cac bénh tim mach, di Ung,
hen va cac bénh hd hép khéac, cac bénh tu mién, cac bénh viém, cdc bénh & xuong, cic
bénh chuyén héa, va cac rbi loan thdn kinh va thodi héa thdn kinh nhu bénh
Alzheimer. Hoat tinh kinaza khong thich hop gy ra nhidu d4p Gmg sinh hoc té bao lién
quan dén su sinh trudng té bao, biét héa té bao, chirc ning té bao, séng sot té bao, su
chét té bao theo chwong trinh, va su di chuyén ciia té bao lién quan dén céc bénh néu
trén va c4c bénh lién quan.

Do d6, cé4c protein kinaza da nbi 1én nhu 1 nhém enzym quan trong 1am dich
trong nhiéu loai can thiép diéu tri. Cu thé, ho JAK cua céc protein tyrosin kinaza té
bao (JAK1, JAK2, JAK3, va Tyk2) déng vai trd trung tdm trong truyén tin hiéu
xytokin (Kisseleva et al., Gene, 2002, 285, 1; Yamaoka et al. Genome Biology 2004,
5, 253)). Khi lién két véi cac thu thé ctia ching, cac xytokin hoat héa JAK ma sau d6
phosphoryl héa thu thé xytokin, nh& d6 tao ra cac vi tri gén két cho cac phan tit truyén
tin hiéu, dic biét 1a cac thanh vién thudc ho chét truyén tin hidu va hoat héa phién ma
(signal transducer and activator of transcription - STAT) ma cudi ding din dén biéu

hién gen. Nhiéu xytokin dugc biét 13 hoat hoa ho JAK. Cac xytokin ndy bao gdm, ho
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interferon (IFN) (IFN-alpha, IFN-beta, IFN-omega, Limitin, [FN-gamma, IL-10, IL-
19, IL-20, IL-22), ho gp130 (IL-6, IL-11, OSM, LIF, CNTF, NNT-1/BSF-3, G-CSF,
CT-1, Leptin, IL-12, IL-23), ho gamma C (IL-2, IL-7, TSLP, IL-9, IL-15, IL-21, IL-4,
IL-13), ho IL-3 (IL-3, IL-5, GM-CSF), ho chudi don (EPO, GH, PRL, TPO), cic
tyrosin kinaza thy thé (EGF, PDGF, CSF-1, HGF), va céc thu thé két hop G-protein
(AT1).

Van con nhu cdu v& cac hop chit m&i ma e ché hidu qud va chon loc céac
enzym JAK dic hiéu: Cu thé 1a TYK2 va JAKI. TYK?2 Ia thanh vién cta ho JAK
kinaza, v quan trong trong truyén tin hiéu céc interferon typ I (IFNa, INFb) IL-6, IL-
10, IL-12 va IL-23 (Liang, Y. et al., Expert Opinion on Therapeutic Targets, 18, 5,
571-580 (2014)). Nhu vay, TYK?2 trao ddi tin hiéu véi cac thanh vién khéac thudc ho
JAK kinaza trong cic t6 hop sau: TYK2/JAK1, TYK2/JAK2, TYK2/JAK1/JAK2.
TYK?2 da thé hién 12 quan trong trong qua trinh biét héa va chirc ning clia nhiéu loai té
bao quan trong trong bénh viém va bénh tw mién bao gbm céc loai té bao giét ty nhién,
té bao B, va té bao T hd trg. Sy bidu hién TYK2 lac chd c6 lién quan dén nhiéu tinh
trang bénh tu mién hoic viém. JAK1 1a thanh vién thudc ho Janus cia cic protein
kinaza bao gbm JAK1, JAK2, JAK3 va TYK2. JAK1 dugc biéu hién & nhiéu mic
khac nhau trong tit ca cic mod. Nhidu thu thé xytokin truyén tin hién théng qua cip
JAK kinaza trong céc td hop sau: JAKI1/JAK2, JAKI1/JAK3, JAKI/TYK2,
JAK2/TYK2 hodc JAK2/JAK?2. JAK1 12 JAK kinaza dwoc két cip rong nhét trong ngit
canh ndy va can thiét dé truyén tin hidu bing thu thé y-common (IL-2Ry) xytokin, ho
thu thé IL-6, cac ho thu thé typ I, IT va IIT va ho thu thé IL-10. Céc nghién ctru trén
dong vat da thé hién réng JAK1 cén thiét cho su phat trién, chtrc ning va ndi can béng |
ctia hé mién dich. Viéc didu bién hoat tinh mién dich thong qua trc ché hoat tinh JAK 1
kinaza c6 thé ching t6 13 hitu dung trong diéu tri nhiéu rbi loan mién dich (Murray,
PJ., J Immunol., 178, 2623-2629 (2007), Kisseleva, T., et al., Gene, 285, 1-24
(2002); O'Shea, J. J., et al., Cell, 109 (suppl.), S121-S131 (2002)) trong khi d6 khong
truyén tin hiu erythropoietin (EPO) va thrombopoietin (TPO) phu thudc JAK2
(Neubauer H., et al., Cell, 93(3), 397-409 (1998); Parganas E., et al., Cell, 93(3), 385-
95 (1993)).
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Ban chét ky thuit clia sang ché
Muc dich cia sang ché 1a d& xuét hop chét c6 cong thirc I c6 cong thirc chu
trac:
Rq
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hoédc mubi duoc dung cta no6, trong d6 X 14 N hodc CR, trong do6 R 1a hydro, doteri,
C1-Cs4 alkyl, C1-Cs4 alkoxy, C3-Cs xycloalkyl, aryl, heteroaryl, aryl(C1-Cs alkyl), CN,
amino, alkylamino, dialkylamino, CF3, hodc hydroxyl;

A duogc chon tir nhém gbm lién két, C=0, --SO;--, --(C=0)NR¢--, va --
(CRaRb)4--, trong d6 Ro 1a H hodc C1-Cs alkyl, va Ra va Ry doc 1ap 14 hydro, doteri, Ci-
Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl, (Ci-Cs alkyl)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl);

A’ duoc chon tir nhéom gdm lién két, C=0, --SOz--, --(C=O)NR¢/, --
NRy'(C=0)--, va --(CRa'Rv');~-, trong d6 Ro’ 12 H hodc Ci-Cs alkyl, va Ra’ va Ry’ doc

Ry

14p 1a hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(C1-Cs alkyl), heteroaryl,
(Ci-Cs alkyl)heteroaryl, heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl);

Z 1a --(CHa)s-- hodc lién két, trong d6 mot hodc nhidu don vi metylen tiy y
dwoc thé bing mot hodc nhidu Ci-Cs alkyl, CN, OH, metoxy, hodc halo, va trong d6
alkyl ndy c6 thé dugc thé bing mot hoic nhidu nguyén i flo;

R: va Ry’ ddc 1ap dugc chon tir nhém gdm hydro, doteri, Ci-C4 alkyl, C3-Cs
xycloalkyl, aryl, heteroaryl, aryl(Ci-Cs alkyl), CN, amino, alkylamino, dialkylamino,
floalkyl, alkoxy, heteroaryl(C1-Cs alkyl), di vong va di vong(Ci-Cs alkyl), trong do6
alkyl, aryl, xycloalkyl, di vong, hodc heteroaryl da néu tuy y dugc thé tiép bang mét
hoic nhiu phan tr thé dugc chon tir nhém gdm C1—Cs alkyl, halo, CN, hydroxy,
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metoxy, amino, C1-Cs alkyl amino, di(C1-C4 alkyl)amino, CF3, --SO,-(C1-Cs alkyl), va
C3-Ce xycloalkyl;

R2 duoc chon tir nhém gém hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, halo,
va xyano, trong d6 alkyl nay c6 thé dugc thé bang mdt hoic nhiéu nguyén tir flo;

R3 duogc chon tir nhém gém hydro, doteri, va amino;

R4 13 aryl mot vong hodc hai vong hodc heteroaryl mét vong hodc hai vong
trong d6 aryl hodc heteroaryl nay tuy y dugc thé bang mot hodc nhidu phan tir thé
duoc chon tir nhém gém Ci-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --COzH,
C1-C¢ alkoxy, amino, --N(Ci-Cs alkyl)(CO)(C1-Cs alkyl), --NH(CO)(C1-Cs alkyl), --
(CO)NH,, --(CO)NH(C1-Cs alkyl), --(CO)N(C1-Cs alkyl)2, --(C1-Cs alkyl)amino, --
N(C1-Cs alkyl),, --SO2-(C1-Cs alkyl), --(SO)NHa, va C3-Cs xycloalkyl, trong d6 alkyl,
xycloalkyl, alkoxy, hodc heteroxycloalkyl da néu co thé dugc thé bing mot hodc nhiéu
Ci1-Cs alkyl, halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NH», --(CO)NH(C:-Cs
alkyl), hodc --(CO)N(Ci-Cs alkyl)s, va trong d6 alkyl nay c6 thé dugc thé tiép bang
mdt hogc nhidu nguyén tir flo;

Rs doc lap duoc chon tir nhém gdm hydro, Ci-Cs alkyl, C1-Cs alkoxy, va
hydroxyl;

hlal,2hodc 3;jvakdoclaplao, 1, 2, hodc 3; m va n ddc 1ap 1a 0, 1 hodc 2;
vaglao, 1 hodc 2.

Theo céc khia canh khéc, sang ché ciing d& xuit phurong phép diéu ché hop chit
theo sang ché va dwoc phdm chira chit mang dugc dung va hop chét nay.

Hop chét theo sang ché dugc sir dung dé didu trj tinh trang bénh ly hodc rdi
loan bao gbém viém co, viém mach, bénh pemphigut, bénh Crohn, bénh lupus, viém
than, bénh vay nén, da xo cing, r6i loan trdm cam nang, di ing, hen, bénh Sjogren, hoi
ching kho mét, thai loai manh ghép, ung thu, bénh viém rudt, s6¢ nhiém khudn, loan
nang tim phéi, bach bién, rung téc, bénh hd hép cép, viém cot séng dinh khép, viém
gan ty mién, viém xo duong mat nguyén phat, xo gan mit nguyén phéat, bénh
Alzheimer, hodc suy mon.

Hop chét theo sang ché cling dugc st dung dé diéu tri tinh trang bénh 1y hoic
rdi loan bao gdbm viém da co dia, eczema, bénh vay nén, bénh cing bi, lupus, ngua,
c4c tinh trang ngra khac, cac phan tng di g bao gbm viém da di ing & dong vat c6

v, bénh di img & ngua bao gdm phan tng qua man khi bi can, eczema mua he, bénh
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ngira sweet & ngua, bénh thé gip & ngua, bénh viém dudng thé, tic nghén duong thd

tai phat, tang dap tng duong thé, va bénh phéi tic nghén man tinh.

M3 té chi tiét sang ché

Séang ché s& dugc hiéu hon tir phan mod ta sau day dugc dua ra chi nhiam lam vi
du. Sang ché huéng dén nhém din xult aminopyrimidin. Cu thé, sing ché huéng dén
cac hop chit aminopyrimidin hitu dung 1am chét &rc ché JAK, va cu thé 13 TYK2 va
JAK1. Trong khi sang ché khong bi gi6i han, c6 thé thiy rang nhidu khia canh khéc
nhau cau sang ché c6 thé dat duoc théng qua phén thao lun va cac vi du sau day.

Thuét ngtt “alkyl”, don doc hodc két hop, nghia 1a nhém hydrocarbon no khong
vong c6 cong thirc CaHan1 ma c6 thé théng hodic phan nhanh. Vi du vé cac gbc nhu
vy bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, iso-amyl va hexyl. Trir khi c6 quy dinh khéc, nhém alkyl gdm tr 1 dén 6
nguyén t@ cacbon. Thanh phin nguyén tir cacbon cia alkyl va céc gbc chira
hydrocarbon khac dugc chi ra bang tién t& quy dinh sé nguyén tit cacbon giéi han duéi
va gi6i han trén cia gdc, tic 13, tién t6 Ci-C; chi gbc gdm s nguyén "i" dén sé nguyén
"j" nguyén tir cacbon, bao gbm ca i va j. Do do, ching han, Ci-Cs alkyl chi alkyl c6 tir
mdt dén sdu nguyén tir cacbon, bao gdm ca mdt va sau.

Thuét ngit “hydroxy,” nhu dugc st dung trong ban mod ta, nghia 1a nhém OH.
Thuat ngtt “di vong” chi di vong no hodc no mot phan (tizc I khong thom) ma chita
ndm dén mudi nguyén tir trong vong trong d6 mot hodc nhiéu, tét hon 13 mét, hai hoic
ba nguyén tir trong vong 13 nguyén tir khac loai dugce chon tir N, O va S, con lai 1a
cacbon, va ma c6 thé duoc gin théng qua nguyén t nito ctia vong hodc nguyén ti
cacboncua vong. Tuong tu, khi duoc thé, phan tir thé c6 thé nim & nguyén t nito cla
vong (néu phéan tir thé dugc gin vao thong qua nguyén tir cacbon) hodc nguyén tir
cacbon cua vong (trong moi truong hop). Vi du cu thé bao gdm oxiranyl, aziridinyl,
oxetanyl, azetidinyl, tetrahydrofuranyl, pyrolidinyl, tetrahydropyranyl, piperidinyl,
1,4-dioxanyl, morpholinyl, piperazinyl, azepanyl, oxepanyl, oxazepanyl va diazepinyl.

Thuét ngit “aryl” chi hydrocarbon thom mdt vong ho#c hai vong chira sau dén
mudi nguyén tir cacbon trong vong ma co thé gin théng qua mot trong sb cac nguyén
tr cacbon cia vong. Tuong tw, néu dugce thé, phén tir thé c6 thé nim trén nguyén t

cacbon cia vong. Cac vi du cu thé bao gébm, nhung khong chi gi6i han &, phenyl,
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toluyl, xylyl, trimetylphenyl, va naphtyl. Vi du vé phan tir thé aryl bao gbdm, nhung
khong chi giéi han &, alkyl, hydroxyl, halo, nitril, alkoxy, triflometyl, carboxamido,
SO>Me, benzyl, va benzyl dugc thé.

Thudt ngit “heteroaryl” chi di vong thom mdt vong hodc hai vong hoéa tri mot
gdbm nam dén mudi nguyén tir trong vong trong dé6 mot hodc nhidu, tot hon 12 mot, hai
hodc ba nguyén tir trong vong 1a (cac) nguyén tir khéc loai duge chon tir N, O, va S,
con lai 14 cacbon, va ma c6 thé gén thdng qua nguyén tir cacbon ciia vong hodic nguyén
tr nito cila vong véi hoa tri thich hgp. Tudng te, néu dugc thé, phén t thé c6 thé ndm
trén nguyén tr cacbon ctia vong hodc nguyén tlr nito cia vong véi héa tri thich hop.
Céac vi du cu thé bao gébm, nhung khéng chi giéi han &, thienyl, furanyl, pyrolyl,
pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl va pyrazinyl.
Thuét ngit "xycloalkyl" nghia 14 nhém hydrocarbon no, mdt vong c6 cong thuc CoHan.
1. Cac vi du bao gbm, nhung khong chi giéi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, va xycloheptyl. Trir khi c¢6 quy dinh khéc, nhém xycloalkyl
gbm tir 3 dén 8 nguyén tir cacbon.

Céc thuat ngit “halo” va “halogen” chi florua (F), clorua (Cl), bromua (Br) hodc
iodua (I).

Thuét ngt "ddng vat c6 vi" chi ngudi, gia stic hodc dong vat d6ng hanh.

Thuédt ngit “dong vat df“)ng hanh” hodc “cac dong vat déng hanh” chi cac dong
vat duge nudi 1am thu nudi hodc dong vat nudi trong nha. Vi du vé dong vat df‘)ng hanh
bao gém chd, meo, va loai gdm nhim bao gém chudt déng, chudt lang, chudt nhay va
tuong ty, thd, chdn swong va chim.

Thut ngit “gia suc” chi dong vat dugc chin hodc nudi trong co s& ndng nghiép
dé tao ra san phém nhu thuc phém hodc soi, hodc dé léy stc lao dong. Theo mot s6
phuong an, gia suc thich hop dé dong vat c6 vu, vi du nguoi, ti€u thu. Vi du vé gia stc
bao gém trau bo, dé, ngua, lgn, ctru, bao gém ctru non, va thd, cling nhu chim, nhu ga,
vit va ga tay.

Thuét ngit “diéu tri” hoic “phép diéu tri” nghia 14 1am thuyén giam triéu ching
c6 lién quan dén bénh, rdi loan hoic tinh trang, hoic lam nglmg su tién trién tiép hodc
su x4u di cta cdc triéu ching nay. Tuy thudc vao bénh va tinh trang cia bénh nhan,

thuat ngir “phép diéu tri” nhu dwgc sir dung trong ban md ta c6 thé bao gdm mot hodc
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nhiéu phép diéu tri ctru chita, 1am giam va dy phong. Viéc diéu tri ciing c6 thé bao
gdm viéc str dung dugce phdm theo sang ché két hop véi cac liéu phap khéc.

Thuét ngit "hitu hiéu diéu tri" cho thiy kha ning cua tac nhan trong ngin ngira,
hoic cai thién d6 nghiém trong, rdi loan, trong khi tranh duoc cic tac dung phu bat loi
thuong c6 lién quan dén cac liéu phap khac. Cum tir "hiru hidu didu tri" cAn dwoc hidu
1a twong duong v6i cum tir "hiru hiéu dé diéu tri, ngin ngira, hodc 1am thuyén giam",
va ¢4 hai cum tir nay déu dwoc dy dinh dé dinh lwong timg tac nhan dé st dung trong
liéu phép két hgp ma s& dat dugc muc dich cai thi€én mic d¢ nghi€ém trong ctia bénh
ung thu, bénh tim mach, hodc dau va viém va tAn sut tac dong trong qua trinh diéu tri
clia timg tac nhén, trong khi tranh duoc tic téc dung phu bt loi thudng cé lién quan
dén cac liéu phéap khac.

“Dugc dung” nghia 13 thich hop dé st dung & dong vat ¢6 v, dong vat dong
hanh hodc gia suc.

Néu céc phﬁn tr thé dugc md ta 1a “doc 1ap dugce chon” tir nhém, thi mdi phﬁn
tir thé nay dwoc chon doc 1ap vi phén tir thay thé khac. Do d6, m3i phan tir thé co6 thé
gidng hoic khic véi (cac) phén tir thé khéc.

Séng ché dé cép dén cac hop chit méi 1a cac chit diéu bién TYK?2 va JAK1 hiru
dung dé diéu tri cac bénh va tinh trang bénh ly c6 lién quan dén su loan diu hoa
TYK2 va JAKI. Sang ché ciing d& xuit duoc phim chira cc chét didu bién enzym
JAK nhur vay ciing nhu phwong phép diéu tri va/hodc ngin ngira cac bénh va tinh trang
bénh ly nhu vay. Theo d6, sang ché dé xuét hop chét c6 cong thirc I ¢6 cong thirc clu
tric:

Ry

\
/(CH2)j
A

R1'\ o

se o
(CHa)k
&7
(SN, A )
Ry l Ny
)\ R
Rs N/ ”/ )
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hodc mubi duge dung cta no, trong d6 X 1a N hodc CR, trong d6 R 1a hydro, doteri,
Ci1-C4 alkyl, C1-C4 alkoxy, Cs3-Cs xycloalkyl, aryl, heteroaryl, aryl(Ci-Cs alkyl), CN,
amino, alkylamino, dialkylamino, CF3, hodc hydroxyl;

A dugc chon tir nhém gdm lién két, C=0, --SOz--, --(C=O)NR¢--, va --
(CRaRp)4--, trong d6 Ro 1a H hodc C1-Cy alkyl, va Ra va Ry ddc 1ap 1a hydro, doteri, Ci-
Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl, (C1-Cs alkyl)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(C1-Cs alkyl);

A’ dugc chon tr nhém gdm lién két, C=0, --SOz--, --(C=O)NR¢', --
NRo'(C=0)--, va --(CRa'Rp")4--, trong d6 Ro' 1a H hodc Ci-Cs4 alkyl, va Ra' va Ry’ doc
1ap 1a hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl,
(Ci1-Cs alkyl)heteroaryl, heteroaryl(Ci-Cs alkyl), va di vong(Ci-Cs alkyl);

Z 13 --(CHa)s—- hoic lién két, trong d6 mot hodc nhiéu don vi metylen tlly ¥
duoc thé b%mg mot hodc nhiéu Ci-C3 alkyl, CN, OH, metoxy, hodc halo, va trong d6
alkyl nay c6 thé dugc thé bing mot hoic nhidu nguyén tir flo;

R1 va Ry’ @dc 1ap duge chon tir nhom gff)m hydro, doteri, C1-C4 alkyl, Cs3-Cs
xycloalkyl, aryl, heteroaryl, aryl(C1-Cs alkyl), CN, amino, alkylamino, dialkylamino,
floalkyl, alkoxy, heteroaryl(Ci-Cs alkyl), va di vong(C1-Cs alkyl), trong d6 alkyl, aryl,
xycloalkyl, di vong, ho#c heteroaryl nay tuy y dugc thé tiép bang mot hodc nhiéu phan
tr thé duoc chon tir nhém gém C1—Cs alkyl, halo, CN, hydroxy, metoxy, amino, C1-C4
alkyl amino, di(Ci-C4 alkyl)amino, CF3, --SO2-(C1-Cs alkyl), va Cs-Cs xycloalkyl;

R, dugc chon tir nhém gdm hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, halo,
va xyano, trong do6 alkyl nay c6 thé duge thé bang mot hogic nhidu nguyén tir flo;

R3 dugc chon tir nhém g?)m hydro, doteri, va amino;

R4 12 aryl mot vong hodc hai vong hodc heteroaryl mot vong hodc hai vong
trong do6 aryl hodc heteroaryl ndy tiy y duogc thé bang mot hodc nhiéu phéan tir thé
dugc chon tir nhém gdm C;-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO2H,
C1-Cs alkoxy, amino, --N(C1-Cs alkyl)(CO)(C1-Cs alkyl), --NH(CO)(Ci1-Cs alkyl), --
(CO)NH,, --(CO)NH(C1-Cs alkyl), -~(CO)N(C1-Cs alkyl)z, --(Ci-Cs alkyl)amino, --
N(Ci-Cs alkyl)z, --SO2-(C1-Cs alkyl), --(SO)NH,, va C3-Cs xycloalkyl, trong d6 alkyl,
xycloalkyl, alkoxy, hogic heteroxycloalkyl da néu c6 thé dugc thé bing mot hogc nhidu
C1-Cs alkyl, halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NH2, --(CO)NH(C:-Cs
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alkyl), hodic --(CO)N(Ci-Cs alkyl), va trong d6 alkyl nay c6 thé dugc thé tiép bing
mot hodc nhiéu nguyén ti flo;
Rs doc lap duoc chon tir nhém gdm hydro, Ci-Cs alkyl, Ci-Cs alkoxy, va
hydroxyl;
hl1a 1,2 hodc 3;jvakddclaplao, 1, 2, hodc 3; m va n doc lap 1a 0, 1 hodc 2;
vagla 0, 1 hodc 2.
Séang ché ciing d& xuit hop chét c6 cong thirc chu tric:
R4
\
(CHy);

>

R3 N

hodc mubi dﬁqc dung ctia no, trong do:

X1aN;

A duge chon t nhém gbm lién két, C=0, --SO,--, --(C=0)NRy--, va --
(CRaRb)4--, trong d6 Ro 1a H hodc C1-Cs alkyl, va Ra va Ry doc 13p 1a hydro, doteri, Ci-
Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(C1-Cs alkyl), heteroaryl, (Ci-Cs alky)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl);

Ri1 duoc chon tir nhém gém hydro, doteri, C1-C4 alkyl, C3-Cs xycloalkyl, aryl,
heteroaryl, aryl(Ci-Cs alkyl), CN, amino, alkylamino, dialkylamino, floalkyl, alkoxy,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl), trong d6 alkyl, aryl, xycloalkyl, di
vong, hodc heteroaryl nay tuy y duoc thé tiép bing mot hodc nhiéu phan ti thé dugc
chon tir nhom gém C; — Cs alkyl, halo, CN, hydroxy, metoxy, amino, Ci-Cs alkyl
amino, di(C1-Cs alkyl)amino, CF3, --SO2-(C1-Cs alkyl), va C3-Cg xycloalkyl;

R, duoc chon tir nhém gdm hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, halo,
va xyano, trong d6 alkyl nay c6 thé dugc thé bing mot hodc nhiéu nguyén tir flo;

R3 dugce chon tir nhém gém hydro va doteri;

R4 13 aryl mot vong hodc hai vong hodc heteroaryl mot vong hodc hai vong

trong do aryl hodc heteroaryl nay tuy y duoc thé bang mot hodc nhidu phin tir thé
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duoc chon tir nhém gdm Ci-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --COH,
C1-Cs alkoxy, amino, --N(Ci-Cs alkyl)(CO)(C1-Cs alkyl), --NH(CO)(C1-Cs alkyl), --
(CO)NH,, --(CO)NH(C1-Cs alkyl), --(CO)N(Ci-Cs alkyl)s, --(C1-Cs alkyl)amino, --
N(C1-Cs alkyl), --SO2-(C1-Cs alkyl), --(SO)NH,, va C3-Cs xycloalkyl, trong d6 alkyl,
xycloalkyl, alkoxy, hodc heteroxycloalkyl da néu c6 thé dugc thé bﬁng mot hodc nhiéu
C1-Cs alkyl, halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NH2, --(CO)NH(Ci-Cs
alkyl), holic --(CO)N(C1-Cs alkyl)s, va trong d6 alkyl nay c6 thé dugc the tiép bang
mdt hodc nhidu nguyén ti flo;
hlal,jlal,2, hodc3;vaqglao,1 hodc2.

Sang ché cling d¢ xuat hop chat c6 cong thic céu tric:
R
(CHy);
/

A
@
N
Y
S
N/ ﬁ/

Rs

hogc mubi duge dung cua nd, trong do:

X1aN;

A dugc chon tir nhém gdm lién két, C=0, --SO2--, --(C=O)NRo--, va --
(CR4Ryb)g--, trong d6 Ro 12 H hodc Ci-Cs alkyl, va Ra va Ry ddc 14p 1a hydro, doteri, Ci-
Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(C1-Cs alkyl), heteroaryl, (C1-Cs alkyl)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl);

R; dugce chon tir nhém gém hydro, doteri, C1-Cs alkyl, C3-Ce xycloalkyl, aryl,
heteroaryl, aryl(C1-Cs alkyl), CN, amino, alkylamino, dialkylamino, floalkyl, alkoxy,
heteroaryl(Ci-Cs alkyl), va di vong(Ci-Cs alkyl), trong d6 alkyl, aryl, xycloalkyl, di
vong, hoic heteroaryl nay tuy y dugc thé tiép bang mot hodc nhiéu phan ttr thé duoc
chon tr nhém gdbm C1—Cs alkyl, halo, CN, hydroxy, metoxy, amino, Ci-Cs4 alkyl
amino, di(C1-Cs alkyl)amino, CF3, --SO2-(C1-Ce alkyl), va C3-Cs xycloalkyl;

R2 dugce chon tir nhém gbm hydro, doteri, C1-Cs alkyl, C3-Co xycloalkyl, halo,
va Xyano, trong d6 alkyl ndy co thé dugc thé bang mot hodc nhiéu nguyén tir flo;
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Rs duge chon tir nhém gdm hydro va doteri;

R4 12 aryl mdt vong hodc hai vong hodc heteroaryl mdt vong hodc hai vong
trong d6 aryl hodc heteroaryl nay tuy y dugc thé bang mot hodc nhiéu phan tir thé
duogc chon tir nhom gém Ci1-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO.H,
C1-Cs alkoxy, amino, --N(Ci-Cs alkyl)(CO)(Ci-Cs alkyl), --NH(CO)(C1-Cs alkyl), --
(CO)NH2, --(CO)NH(C1-Cs alkyl), --(CO)N(C1-Cs alkyl)z, --(C1-Ce alkyl)amino, --
N(C1-Cs alkyl)a, --SO2-(C1-Cs alkyl), --(SO)NH2, va C3-Cs xycloalkyl, trong d6 alkyl,
xycloalkyl, alkoxy, hodc heteroxycloalkyl da néu co thé dugc thé bing mdt hodc nhiéu
C1-Cs alkyl, halo, CN, OH, alkoxy, amino, --COzH, --(CO)NH2, --(CO)NH(C1-Ce
alkyl), hodic —-(CO)N(Ci-Cs alkyl)s, va trong d6 alkyl ndy c6 thé duoc thé tiép bang
mot hodc nhiéu nguyén tu flo;

Rs duoc chon tir nhém gdm hydro, C1-Cs alkyl, Ci-Ce alkoxy, va hydroxyl; j 1a
0, 1,2, hodc 3; vaqla0, 1 hodc 2.

Sang ché ciing @2 xuét hop chét c6 cong thic cAu tric:

Ry,
%,
’,

R3 N

hodc mubdi duge dung cia nd, trong do:

A’ dugc chon tr nhém gdm lién két, C=0, --SO2--, --(C=O)NR¢’, --
NRg'(C=0)--, v --(CR'Ry")¢--, trong d6 Ro’ 1a H hodc Ci-Cq alkyl, va Ra' va Ry' doc
1ap 1a hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl,
(C1-Cs alkyl)heteroaryl, heteroaryl(Ci-Cs alkyl), va di vong(C1-Cs alkyl);

R1’ dugc chon tir nhém gém hydro, doteri, C1-Cs alkyl, C3-Ce xycloalkyl, aryl,
heteroaryl, aryl(Ci-Cs alkyl), CN, amino, alkylamino, dialkylamino, floalkyl, alkoxy,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl), trong d6 alkyl, aryl, xycloalkyl, di
vong, hoic heteroaryl nay tity y dugc thé tiép biang mot hodc nhidu phén t& thé duoc
chon tir nhém gdbm Ci—Cs alkyl, halo, CN, hydroxy, metoxy, amino, Ci-Cs alkyl
amino, di(C1-Cs alkyl)amino, CF3, --SO2-(C1-Ce alkyl), va C3-Cg xycloalkyl;
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R» duge chon tir nhom gdm hydro, doteri, Ci-Cs alkyl, C3-Cs xycloalkyl, halo,
va xyano, trong d6 alkyl nay co thé dugc thé bing mot hodc nhidu nguyén tir flo;

R3 duogc chon tir nhém gém hydro va doteri;

R4 12 aryl mot vong hodc hai vong hodic heteroaryl mot vong hodc hai vong
trong d6 aryl hodc heteroaryl nay tury y dugc thé bang mdt hoic nhidu phan tir thé
duoc chon tir nhom gém C1-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO2H,
C1-Cs alkoxy, amino, --N(Ci-Cs alkyl)(CO)(C1-Cs alkyl), --NH(CO)(Ci1-Cs alkyl), --
(CO)NH3, --(CO)NH(Ci-Cs alkyl), --(CO)N(Ci-Cs alkyl)z, --(C1-Cs alkyl)amino, --
N(Ci-Cs alkyl),, --SO2-(C1-Cs alkyl), --(SO)NH>, va C3-Cs xycloalkyl, trong do alkyl,
xycloalkyl, alkoxy, hodc heteroxycloalkyl da néu c6 thé dugc thé bang mot hoic nhiéu
C1-Cs alkyl, halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NHo,, --(CO)NH(C1-Cs
alkyl), hodc —-(CO)N(C1-Cs alkylys, va trong d6 alkyl nay c6 thé dugc thé tiép bang
mot hodic nhiéu nguyén ti flo;

R7 va Rg ddc 1ap 1a hydro, C1-C4 alkyl, aryl, heteroaryl, (aryl)Ci-Ce alkyl,
(heteroaryl)C1-Cs  alkyl, (di vong)Ci-Ce alkyl, (Ci-C¢ alkylaryl, (Ci-Ce
alkyl)heteroaryl, hodc (C1-Cs alkyl)di vong, trong d6 alkyl nay tuy y duoc thé tiép
bang mot hoic nhidu phan tir thé dugc chon tir nhom gbém halo, hydroxy, metoxy,
amino, CF3, va C3-Cs xycloalkyl;

k130, 1,2, hojic3; mvandéula 1; vagla0, 1 hodc 2.

Theo cac phuong an nhét dinh, sang ché dé xuét hop chét duogc chon tir nhom
gbm:

[(1S)—2,2-diﬂoxyclopropyl]{(1R,58)-3-[2-({5-ﬂ0-6-[(3S)-3-hydroxypyrolidin-
1-yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2. 1]oct-8-yl}metanon;

(1R,5S)-N-etyl-3-[2-(1,2-thiazol-4-ylamino)pyrimidin-4-yl]-3, 8-diazabixyclo
[3.2.1]octan-8-carboxamit;

4-{(1R,59)- 8-[(2,2-difloxyclopropyl)metyl]-3,8-diazabixyclo[3.2. 1]oct-3-yl}-
N-(1H-pyrazol-4-yl)pyrimidin-2-amin;

(1R,55)-3-(2-{[5-clo-6-(metylcarbamoyl)pyridin-3-yl] amino }pyrimidin-4-yl)-
N-etyl-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;

xyclopropyl[(1R,5S)-3-(2-{[1 -(2-hydroxyetyl)-1H-pyrazol-4-yl]Jamino}
pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]oct- 8-ylmetanon;
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N-(1-metyl-1H-pyrazol-4-y1)-4-{(1R,55)-8-[1 -(metylsulfonyl)azetidin-3-yl]-
3,8-diazabixyclo[3.2.1]oct-3-yl}pyrimidin-2-amin;

4-({4-[(1R,5S)-8-{[(1 S)-2,2-difloxyclopropyl]carbonyl} -3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-N,6-dimetylpyridin-2-carboxamit;

5-({4-[(1R,5S)-8-{[( 1R,2S)-2-floxyclopropyl]carbonyl} -3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;

xyclopropyl[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2.1]oct-8-yljmetanon;

3-{(1IR,5 S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin—4-yl]-3,8-diazabixyclo
[3.2.1]oct-8-yl}butannitril;

5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3, 8-diazabixyclo[3.2.1]oct-3-yl]
pyrimidin-2-yl}amino)-N-etyl-3 -metylpyridin-2-carboxamit;

3-[(1R,55)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]butannitril;

5-({4-[(1R,5 S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2. 1]oct-3-yl1]
pyrimidin-2-yl}amino)-3 -metylpyridin-2-carboxamit;

(1R,5S)-N-etyl-3-(2-{[5 -flo-6-(metylcarbamoyl)pyridin-3-yl] amino }pyrimidin-
4-yl)-3,8-diazabixyclo[3.2.1]octan- 8-carboxamit;

3-clo-5-({4-[(1R,5 S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3 2.1]oct-3-
yl]pyrimidin-2-yl1} amino)-N-metylpyridin-2-carboxamit;

(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-yl} -N-(propan-2-
yl)-3,8-diazabixyclo[3.2. 1]octan-8-carboxamit;

(3,3-difloxyclobuty])[(1R,55)-3-{2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-3,8-diazabixyclo[3.2. 1]oct-8-yllmetanon;

1-({(1R,5 S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin—4-yl]-3,8-diazabixyclo
[3.2. 1]oct-8-yl}metyl)xyclopropancarbonitril;

3-[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]butannitril;

(18,2R)-2-{[(1R,5S)-3-{2-[(1-metyl-1 H-pyrazol-4-yl)amino]pyrimidin-4-yl}-
3,8-diazabixyclo[3.2. 1]oct—8-y1]carbonyl}xyclopropancarbonitril;

(1R,25)-2-{[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2.1]oct-8-yl] carbonyl}xyclopropancarbonitril;

-14-



28550

[(1R,2R)-2-floxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;
[(1R,2R)-2-floxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon
(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;
(1R,55)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-N-[5-
(triflometyl)pyridin-2-yl]-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
N, 3-dimetyl-5-[(4-{(1R,5S)-8-[(3-metyloxetan-3-yl)metyl]-3,8-
diazabixyclo[3.2.1]oct-3-yl} pyrimidin-2-yl)amino]pyridin-2-carboxamit;
{3-[(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]-1-(metylsulfonyl)azetidin-3-yl }axetonitril;
4-({4-[8-(xyanoaxetyl)-3,8-diazabixyclo[3.2. 1]oct-3-yl]pyrimidin-2-yl}amino)-
N-etylbenzamit;
(1R,5S)-N-(xyanometyl)-3-{2-[ (1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-
yl}-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
5-({4-[(1R,5S)-8-{[(1S,2R)-2-floxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-N,3-dimetylpyridin-2-carboxamit;
5-({4-[(1R,5S)-8-(cis-3-xyanoxyclobutyl)-3,8-diazabixyclo[3.2. 1]oct-3-
yl]pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;
5-({4-[(1R,55)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3, 8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flopyridin-2-carboxamit
5-({4-[(1R,5S5)-8-{[(1R)-2,2-difloxyclopropyl]metyl}-3 ,8-diazabixyclo[3.2.1]
oct-3-yl]pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;
N,3-dimetyl-5-({4-[(1R,5S)-8-(1,2-0xazol-5-ylmetyl)-3, 8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)pyridin-2-carboxamit;
2-[5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)pyridin-2 -yl]-2-metylpropannitril;
3-{(1R,58)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3, 8-diazabixyclo
[3.2.1]oct-8-yl} propannitril;
(1R,5S)-N-etyl-3-[2-(1 H-pyrazol-4-ylamino)pyrimidin-4-yl]-3, 8-diazabixyclo

[3.2.1]octan-8-carboxamit;
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4-[(1R,58)-8-{[(1S)-2,2-difloxyclopropyl]metyl}-3,8-diazabixyclo[3.2.1]oct-3-
y1]-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin;

[(18)-2,2-difloxyclopropyl][(1R,5S)-3-(2-{[5-flo-6-(2-hydroxyetyl)pyridin-3-
yl]amino }pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;

[(1S)-2,2-difloxyclopropyl][(1R,5S)-3-(2-{[5-flo-6-(3 -hydroxyazetidin-1-
yl)pyridin-3-yl]amino} pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]oct- 8-yljmetanon;

[(1R,58)-3-(2-{[5-clo-6-(2-hydroxyetoxy)pyridin-3-yl]Jamino} pyrimidin-4-yl)-
3,8-diazabixyclo[3.2.1]oct-8-y1][(1S)-2,2-difloxyclopropyl]metanon;

{3-[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]oxetan-3-yl} axetonitril;

[(1R,58)-3-(2-{[5-clo-6-(2-hydroxyetyl)pyridin-3-yl] amino }pyrimidin-4-yl)-
3,8-diazabixyclo[3.2.1]oct-8-y1][(1S)-2,2-difloxyclopropyl]metanon;

2-[(1R,58)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]pyridin-4-carbonitril;

3-[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]xyclobutancarbonitril;

2-[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]-1,3-oxazol-5-carbonitril;

(1R,5S)-N-(2-xyanoetyl)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-
yl}-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;

N-(1-metyl-1H-pyrazol-4-y1)-4-[(1R,55)-8-(1 ,2-oxazol-4-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;

4-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropy]] carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-6-(hydroxymetyl)-N-metylpyridin-2-
carboxamit;

(1-floxyclopropyl)[(1R,5S)-3-{2-[(1-mety]- 1H-pyrazol-4-yl)amino]pyrimidin-
4-yl}-3,8-diazabixyclo[3.2.1]oct-8-yl]metanon;

N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5S)-8-(1 ,3-thiazol-2-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;

xyclopropyl{(1R,5S)-3-[2-(1 ,2-thiazol-4-ylamino)pyrimidin-4-y1]-3,8-
diazabixyclo[3.2.1]oct-8-yl} metanon;
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[(1S)-2,2-difloxyclopropyl]{(1R,5 S_)-3-[2-({5-ﬂo-6-[(3R)—3 -hydroxypyrolidin-
1-yl]pyridin-3-yl}amino)pyrimidin-4-y1]-3,8-diazabixyclo[3.2.1]oct- 8-yl}metanon;

5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl|metyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;

4-[(1R,5S)-8-{[(1R)-2,2-difloxyclopropyl]metyl}-3,8-diazabixyclo[3.2.1]oct-3-
y1]-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin;
6-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3 .2.1]oct-3-yl1]-5-
flopyrimidin-2-yl}amino)imidazo[1,2-a]pyridin-2-carboxamit;
5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2. 1]oct-3-yl]-5-
flopyrimidin-2-yl}amino)pyridin-2-sulfonamit;
5-({4-[(1R,58)-8-(trans-3-xyanoxyclobutyl)-3,8-diazabixyclo[3 2.1]oct-3-
yl]pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;

1,2-oxazol-5-yl{(1R,5 S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-y1]-3,8-
diazabixyclo[3.2.1]oct-8-yl ymetanon;

N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5 S)-8-(metylsulfonyl)-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-amin;

(18,28)-2-{[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3 8-diazabixyclo[3.2.1]oct-8-ylJmetyl} xyclopropancarbonitril;

3-({4-[(1R,59)-8-(xyclopropylcarbonyl)-3, 8-diazabixyclo[3.2.1]oct-3-yl]-5-
flopyrimidin-2-yl}amino)-N-propyl- 1H-pyrazol-5-carboxamit;

(18,29)-2-{[(1R,5S)-3-{2-[(1-mety]- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2.1]oct-8-ylJmetyl }xyclopropancarb onitril;

xyclopropyl{(1R,5S)-3 -[5-flo-2-(pyridazin-4-ylamino)pyrimidin-4-y1]-3,8-
diazabixyclo[3.2.1]oct-8-yl}metanon;

4-({4-[6-(2,2-diflopropanoyl)-3,6-diazabixyclo[3.1. 1]hept-3-yl1]-5-flopyrimidin-
2-yl}amino)-N-etyl-2-metylbenzamit;

(18,28)-2-xyano-N-[(1S,5R,6R)-3-(2-{ [6-(2-hydroxyetoxy)pyridin-3-
yl]amino}-5 -metylpyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1 .0Jhex-1-yl]
xyclopropancarboxamit;

N-[(18,5R)-3-(5-clo-2-{[1-(2-hydroxyetyl)- 1H-pyrazol-4-ylJamino} pyrimidin-
4-yl)-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;
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(1S)-2,2-diflo-N-[(1S,5R,6R)-3-(5-flo-2-{[ 1-(oxetan-3-yl)-1H-pyrazol-4-
yl]amino }pyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hex-1-
yl]xyclopropancarboxamit;

(18)-2,2-diflo-N-[(18,58)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-5-(hydroxymetyl)-3-azabixyclo[3.1.0]Thex-1-yl]
xyclopropancarboxamit;

N-{(18,5R,6R)-3-[5-flo-2-({6-[(2S)-1-hydroxypropan-2-yl]pyridin-3-
yl}amino)pyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1-
yl}xyclopropancarboxamit;

5-[(4-{(1S,5R,6R)-1- [(xyclopropylcarbonyl)amino]-6-metyl-3-azabixyclo
[3.1.0]hex-3-yl}-5-flopyrimidin-2-yl)amino] -N,3-dimetylpyridin-2-carboxamit;

N-{(18,5R,6R)-3-[2-({5-clo-6-[(1R)-1-hydroxyetyl]pyridin-3 -yl}amino)-5-
flopyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl}xyclopropancarboxamit;

(1R)-2,2-diflo-N-[(1R,5S,68)-3-{5-flo-2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;

5-[(4-{(1R,58,6S)-1-[(xyclopropylcarbonyl)amino] -6-metyl-3-azabixyclo
[3.1.0]Thex-3-yl}-5-flopyrimidin-2-yl)amino] -N,3-dimetylpyridin-2-carboxamit;

N-[(1R,58)-3-(5-clo-2-{[1-(2-hydroxyetyl)- 1H-pyrazol-4-ylJamino}pyrimidin-
4-yl)-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit; va

(18)-2,2-diflo-N-[(1R,58,68)-3-{5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;

hodc mudi duge dung ctia no.

Theo cac phuong éﬁ nhét dinh khéc, séng ché @2 xuét hop chit duge chon tir
nhém gdm:

N-etyl-4-({5-flo-4- [6-(2-flo-2-metylpropanoyl)-3,6-diazabixyclo[3.1. 1]hept-3-
yl]pyrimidin-2-y1}amino)-2-metylbenzamit;

N-etyl-2-metyl-4-({4-[6-(trifloaxetyl)-3,6-diazabixyclo[3. 1.1]hept-3-
yl]pyrimidin-2-yl}amino)benzamit; va

4-({4-[6-(2,2-diflopropanoyl)-3,6-diazabixyclo[3.1. 1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etylbenzamit;

hodc mudi dugc dung cua nd.
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Theo cac phuong 4n khac nita, sang ché d& xuét hop chit duoc chon tir nhém
gbm:
4-({4-[8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]-5-
flopyrimidin-2-yl}amino)-N-etylbenzamit;
N-etyl-4-({5-flo-4-[ 8-(trifloaxetyl)-3,8-diazabixyclo[3.2.1]oct-3-yl|pyrimidin-
2-yl}amino)-2-metylbenzamit;
(1R,58)-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-yl]Jamino} pyrimidin-4-
y1)-N-(2,2,2-trifloetyl)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
(1R,5S)-N-(xyanometyl)-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-
yl]amino} pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;
tert-butyl 3-(2-{[4-(etylcarbamoyl)-3-metylphenyl]amino}-5-flopyrimidin-4-
yl)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat;
5-({4-[(1R,5S)-8-{[(1R,2R)-2-xyanoxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carb oxamit;
3-clo-5-({4-[(1R,59)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-N-metylpyridin-2-carboxamit;
N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5S)-8-(1,2-thiazol-5 -ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;
5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3, 8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3-metylpyridin-2-carb oxamit;
[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(2S)-1-hydroxypropan-2-
yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2. 1]oct-8-yl}metanon;
3-clo-5-({4-[(1R,55)-8-{[(1R,2R)-2-xyanoxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-N-metylpyridin-2-carboxamit;
[(18)-2,2-difloxyclopropyl][(1R,55)-3-(2-{[5 -flo-6-(hydroxymetyl)pyridin-3-
yl]amino}pyrimidin-4-y1)-3,8-diazabixyclo[3.2. 1]oct-8-yl]metanon;
5-[(4-{(1R,58)-8-[(2,2-difloxyclopropyl)carbonyl]-3,8-diazabixyclo[3.2.1]oct-
3-yl}pyrimidin-2-yl)amino]-3-metylpyridin-2-carboxamit;
5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]
pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;
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(1R,5S)-N-etyl-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-yl]Jamino}
pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;

[(1S)-2,2-difloxyclopropyl] {(1R,5S)-3-[2-({6-[(2R)-1-hydroxypropan-2-yl]
pyridin-3-yl} amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl } metanon;

N-(1-metyl-1H-pyrazol-4-y1)-4-[(1R,5S)-8-(1,2-0xazol-5-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;

xyclopropyl{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-y1]-3,8-
diazabixyclo[3.2.1]oct-8-yl}metanon;

5-({4-[(1R,5 S)-8-{[(1R,2R)-2-xyanoxyclopropy1]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flo-N-metylpyridin-2-carboxamit;

[(1R)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-(1 H-pyrazol-4-ylamino)pyrimidin-4-
yl]-3,8-diazabixyclo[3.2.1]oct-8-yl }metanon; va

5-({4-[(1R,5 S)-8-{[(1R)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flo-N-metylpyridin-2-carboxamit;
hodc mudi duoc dung ctia nod.

Theo cac phuong an khéac, sang ché dé xuit hop chét dugc chon tir nhém gbm:

(1R)-2,2-diflo-N-[(1S,5R,6R)-3-{5 -flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;

N-{(18,5R,6R)-3-[5-flo-2-({6-[(2R)-1 -hydroxypropan-2-yl]pyridin-3-y1}
amino)pyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex- 1-yl}xyclopropancarboxamit;

N-[(1S,5R,6R)-3-(2-{[5 -clo-6-(hydroxymetyl)pyridin-3-ylJamino}-5-
flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit; va

N-[(18,5R,6R)-3-(5-flo-2-{ [6-(2-hydroxyetyl)pyridin-3-ylJamino}pyrimidin-4-
yl)-6-metyl-3-azabixyclo[3.1.0]hex- 1-yl]xyclopropancarboxamit;
hodc mubdi dugc dung cta né.

Theo mdt phuong 4n, sang ché d& xut hop chét [(1S)-2,2-difloxyclo-
propyl]{(1R,5S)-3-[2-( 1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo
[3.2.1]oct-8-yl}metanon; hodc mudi duge dung cta no.

Theo phuong 4n khic, sang ché d& xut hop chét [(1S)-2,2-difloxyclo-
propyl][(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl) amino]pyrimidin-4-yl}-3,8-

diazabixyclo[3.2.1]oct-8-ylJmetanon; hodc mudi dugc dung cla no.
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Theo phuong 4n khéc nita, sang ché d& xuét hop chét 5-({4-[(1R,5S)-8-{[(1S)-
2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl}
amino)-3-flo-N-metylpyridin-2-carboxamit; hodc mudi duge dung ctia né.

Theo phuong 4n khéc, sang ché @& xuét hop chat (1R,58)-N-etyl-3-{2-[(1-
metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]octan-8-
carboxamit; hodc mubdi dugc dung ctia né.

Theo mot phuong 4n, sang ché dé xuét hop chét [(1R)-2,2-difloxyclo-propyl]
[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]metanon; hodc mudi duge dung ciia no.

Theo phuong 4n khéc, sang ché d& xuit hop chat (18)-2,2-diflo-N-[(1S,5R,6R)-
3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl} -6-metyl-3-
azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit, hodc mudi duge dung cua né.

Theo mot phuong an nhét dinh khéc, sang ché d2 xuét hop chét (1R,2R)-2-
xyano-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-6-
metyl-3-azabixyclo[3.l.O]hex-1-yl]xyclopropancarboxamit hodc mudi duge dung ca
no.

Theo modt phuong an, sang ché @ xuit hop chét (1R,2R)-2-xyano-N-[(18,5S)-
3-{5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-5 -(hydroxymetyl)-3-
azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit; hodc mubi dugc dung cta no.

Theo phuong 4n khéc, sang ché d& xuét hop chét (1R,2R)-2-{[(1R,55)-3-{2-
[(1-etyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3, 8-diazabixyclo[3.2.1]oct-8-
yl]carbonyl}xyclopropancarbonitril; hodc mudi duoc dung cta né.

Theo mot phuong 4n nhit dinh khéc, sang ché d& xuét hop chat 4-{(1R,5S)-8-
[(2,2-difloxyclopropyl)metyl]-3,8-diazabixyclo[3.2. 1]Joct-3-y1}-N-(1H-pyrazol-4- |
yl)pyrimidin-2-amin; hodc mudi duge dung clia nod.

Sang ché cling d& xuét dugc phdm hogc thudc tha y chira hgp chét c6 cong thirc
I, hodc mudi duge dung cla nd, va ch4t mang duoc dung.

Ban mo ta cling bdc 10 phuong phap diéu tri hodc ngin ngira r6i loan hoic tinh
tranh bénh ly duoc chon tir viém, bénh tu mién, viém thén kinh, viém khép, viém khép
dang thép, bénh 1y khép cot song, viém khép lupus ban d6 hé théng, viém than lupus,
viém xwong khép, viém khép git, dau, sbt, bénh sarcoid phoi, bénh bui phéi, bénh tim

mach, xo vita ddng mach, nhdi méau co tim, huyét khéi, suy tim xung huyét va thuong
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tdn tai tudi mau tim, bénh co tim, dot quy, thiéu mau cuc bd, thuong tdn tai twdi mau,
phu néo, chin thuong ndo, thoai hoa than kinh, bénh gan, bénh viém rudt, bénh Crohn,
viém loét dai trang, viém thén, viém vdng mac, bénh vong mac, tho4i hoa diém vang,
ting nhan 4p, bénh tidu duong (typ 1 va typ 2), bénh than kinh do déi thdo dudng,
nhidm virut va vi khudn, dau co, s6c ndi doc td, hdi ching sbc do ddc t, bénh tw mién,
bénh lodng xuong, da xo cung, lac ndi mac tir cung, dau bung kinh, viém dm dao,
nhidm ndm candida, bénh ung thu, xo héa, bénh béo phi, phi dai co, viém da co, viém
da co, viém gan tu mién, X0 gan mit nguyén phat, viém xo dudng mat nguyén phat,
bach bién, rung toc, bénh Alzheimer, ban do trén da, eczema, bénh vay nén, viém da
co dia va chay ning, bao gbm budc cho d6i tuong str dung luong hitu hiéu diéu tri cia
hop chét ¢ cong thirc I, hodc mudi dugc dung clia n6, hodc solvat dugc dung ciia hop
chit hodic mudi nay.

Ban md ta ciing boc 10 phuong phép trén day trong d6 hop chét dugc chon tir
nhém gom:

4-({4-[8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.l]oct-3-y1]-5-
flopyrimidin-2-yl}amino)-N-etylbenzamit;

N-etyl-4-({5-flo-4-[8-(trifloaxetyl)-3 ,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-
2-yl}amino)-2-metylbenzamit;

(1R,5 S)-3-(2-{[5—metyl-6-(rnetylcarbamoyl)pyridin—3-yl]amino}pyrimidin-4-
y1)-N-(2,2,2-trifloetyl)-3,8-diazabixyclo[3.2. 1]octan-8-carboxamit;

(1R,55)-N-(xyanometyl)-3-(2-{[5 -metyl-6-(metylcarbamoyl)pyridin-3-
yl]amino}pyrimidin-4-yl)-3,8-diazabixyclo[3.2. 1]octan-8-carboxamit;

5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl] carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;

tert-butyl 3-(2-{[4-(etylcarbamoy1)-3—metylphenyl]amino}-5-ﬂopyrimidin-4-
y1)-3,8-diazabixyclo[3.2. 1]octan-8-carboxylat;

5-({4-[(1R,5 S)-8-{[(1R,2R)-2-Xyanoxyclopropy1]carbonyl}—3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;

3-clo-5-({4-[(IR,5 S)-8-{[(1S)-2,2-diﬂoxyclopropy1]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-y1} amino)-N-metylpyridin-2-carboxamit;

N-(l-metyl-1H—pyrazol-4-yl)—4-[(lR,SS)-S-(l,2—thiazol-5-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;
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5-({4-[(1R,59)-8-{[(1S)-2,2-difloxyclopropyl] carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3-metylpyridin-2-carboxamit;

[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(2S)-1-hydroxypropan-2-
yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct- 8-yl }metanon;

3-clo-5-({4-[(1R,5S)-8-{[(1R,2R)-2-xyanoxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-N-metylpyridin-2-carboxamit;

[(1S)-2,2-difloxyclopropyl][(1R,58)-3-(2-{[5 -flo-6-(hydroxymetyl)pyridin-3-
ylJamino} pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]oct-8-yljmetanon;

5-[(4-{(1R,5 S)-8-[(2,2-difloxyclopropyl)carbonyl]-3,8-diazabixyclo[3.2.1]oct-
3-yl}pyrimidin-2-yl)amino]-3-metylpyridin-2-carboxamit;

5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3, 8-diazabixyclo[3.2.1]oct-3-yl]
pyrimidin-2-yl}amino)-N,3 -dimetylpyridin-2-carboxamit;

(1R,5S)-N-etyl-3-(2-{[5 -metyl-6-(metylcarbamoyl)pyridin-3-ylJamino}
pyrimidin-4-y1)-3,8-diazabixyclo[3.2. 1]octan-8-carboxamit;

[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(2R)-1 -hydroxypropan-2-
yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3, 8-diazabixyclo[3.2.1]oct-8-yl}metanon;

N-(1-metyl-1H-pyrazol-4-y1)-4-[(1R,5S)-8-(1 ,2-oxazol-5-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;

xyclopropyl{(1R,55)-3-[2-(1 H-pyrazol-4-ylamino)pyrimidin-4-y1]-3,8-
diazabixyclo[3.2.1]oct-8-yl}metanon;

5-({4-[(1R,5S)-8-{ [(1R,2R)-2-xyanoxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3 -yl]pyrimidin—Z-yl}amino)-3-ﬂo-N-metylpyridin-Z-carboxamit;

[(1R)-2,2-difloxyclopropyl][{(1R,5 S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-
y1]-3,8-diazabixyclo[3 .2.1]oct-8-yl}metanon;

5-({4-[(1R,55)-8-{ [(1R)-2,2-difloxyclopropyl]carbonyl}-3, 8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flo-N-metylpyridin-2-carboxamit;

N-etyl-4-({5-flo-4-[6-(2-flo-2-metylpropanoyl)-3 ,6-diazabixyclo[3.1.1]hept-3-
yl]pyrimidin-2-yl}amino)-2-metylbenzamit;

(1R)-2,2-diflo-N-[(1S,5R,6R)-3-{5-flo-2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-6-metyl-3-azabixyclo[3.1 .0Jhex-1-yl]xyclopropancarboxamit;

N-etyl-2-metyl-4-({4- [6-(trifloaxetyl)-3,6-diazabixyclo[3.1. 1]hept-3-yl]

pyrimidin-2-yl}amino)benzamit;
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4-({4-[6-(2,2-diflopropanoyl)-3,6-diazabixyclo[3.1. 1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etylbenzamit;

4-({4-[6-(xyclopropylcarbonyl)-3,6-diazabixyclo[3.1. 1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etyl-2-metylbenzamit;

N-{(18,5R,6R)-3-[5-flo-2-({6-[(2R)-1 -hydroxypropan-2-yl]pyridin-3-y1}
amino)pyrimidin-4-y1]-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl}xyclopropancarboxamit;

N-[(1S,5R,6R)-3-(2-{[5 -clo-6-(hydroxymetyl)pyridin-3-yl]Jamino}-5-
flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit; va

N-[(1S,5R,6R)-3-(5-flo-2-{[6-(2-hydroxyetyl)pyridin-3 -yl]amino}pyrimidin-4-
yl)-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;
hodc mubi duge dung cta no.

Ban m ta cling bdc 10 phuong phap diéu tri hodc ngin nglra bénh vay nén,
bach bién, rung téc, hodc viém da co dia bﬁng cach cho dong vat c6 vu cAn didu tri str
dung lugng hitu hi¢u diéu tri cia hop chit dugc chon tir nhom gém:

[(1S)-2,2-difloxyclopropyl]{(1R,5 S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-
yl]-3,8-diazabixyclo[3.2.1]oct-8-yl}metanon;

[(1S)-2,2-difloxyclopropyl][(1R,5S)-3-{2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl1}-3,8-diazabixyclo[3 .2.1]oct-8-yllmetanon;

5-({4-[(1R,5S)-8-{[(1 S)-2,2-diﬂoxyclopropy1]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flo-N-metylpyridin-2-carboxamit;

(1R,5S)-N-etyl-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;

[(1R)-2,2-difloxyclopropyl][(IR,5S)-3-{2- [(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-3,8-diazabixyclo[3.2. 1]oct-8-yl]metanon;

(18)-2,2-diflo-N-[(1S,5R,6R)-3-{5-flo-2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3 -azabixyclo[3.1.0]hex-1-yl]xycloprop ancarboxamit;

(1R,2R)-2-xyano-N-[(1S,5R,6R)-3- {5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-6-metyl-3-azabixyclo[3.1 .0]hex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(18,55)-3-{5 ~flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-5-(hydroxymety1)-3-azabixyclo[3 .1.0]hex-1-yl]

xyclopropancarboxamit;
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(1IR,2R)-2-{[(1R,5S)-3-{2-[(1-etyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2.1]oct-8-yl]carbonyl}xyclopropancarbonitril; va

4-{(1R,58)-8-[(2,2-difloxyclopropyl)metyl]-3,8-diazabixyclo[3.2. 1]oct-3-yl}-
N-(1H-pyrazol-4-yl)pyrimidin-2-amin;
hoéc mubi dugc dung ciia no.

Ban md ta cling bdc 10 phuong phéap diéu tri hodc ngin ngira lupus ban dé hé
théng hodc viém thén lupus bang cach cho dong vét c6 vi cin diéu trj sit dung lugng
hitu hiéu diéu tri cia hop chit dugc chon tir nhém gém:

[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3 -[2-(1H-pyrazol-4-ylamino)pyrimidin-4-
yl]-3,8-diazabixyclo[3.2.1]oct-8-yl }metanon;

[(18)-2,2-difloxyclopropyl][(1R,5S)-3-{2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1] oct-8-yl|metanon;

5-({4-[(1R,55)-8-{[(1 S)-2,2-diﬂoxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flo-N-metylpyridin-2-carboxamit;

(1R,5S)-N-etyl-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;

[(1R)-2,2-difloxyclopropyl][(1R,5 S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-3,8-diazabixyclo[3.2.1]oct- 8-ylmetanon;

(18)-2,2-diflo-N-[(1S,5R,6R)-3-{5-flo-2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1 .0Thex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(1 S,SR,6R)-3-{5-ﬂo-2-[(l-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1 .0Thex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(18,58)-3-{5-flo-2- [(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-5-(hydroxymetyl)-3 -azabixyclo[3.1.0]hex-1-yl]
xyclopropancarboxamit;

(IR,2R)-2-{[(1R,5 S)-3-{2-[(l-etyl-1H-pyrazol-4-y1)amino]pyrimidin—4-yl}—
3,8-diazabixyclo[3.2.1]oct-8-yl] carbonyl}xyclopropancarbonitril; va

4-{(1R,5 S)-8-[(2,2-diﬂoxyclopropyl)metyl]-3,8-diazabixyclo[3 2.1]oct-3-yl}-
N-(1H-pyrazol-4-yl)pyrimidin-2-amin;
hodc mubi duge dung cua nod.

Ban mé ta ciing boc 10 phuong phap diéu tri hoic ngin nglra X0 gan mat

nguyén phat, viém gan tu mién, viém xo dudng mét nguyén phat bang cach cho dong
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vat co vu cAn diéu tri st dung lugng hitu hiéu diéu tri cua hop chét dugc chon tir nhém
gbm:

[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2~( 1H-pyrazol-4-ylamino)pyrimidin-4-
yl]-3,8-diazabixyclo[3.2.1]oct-8-yl }metanon;

[(1S)-2,2-difloxyclopropyl][(IR,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-yl]metanon;

5-({4-[(1R,5S)-8-{[(1 S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3 -flo-N-metylpyridin-2-carboxamit;

(1R,5 S)-N-ety1-3-{2-[(1-mety1—1H-pyrazol-4-y1)amino]pyrimidin—4-yl}-3,8-
diazabixyclo[3.2. 1]octan-8-carboxamit;

[(1R)—2,2-diﬂoxyclopropyl][(lR,SS)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2. 1]oct-8-ylmetanon;

(18)-2,2-diflo-N-[(18S,5R,6R)-3-{5-flo-2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-6-metyl-3-azabixyclo[3.1 .0Jhex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N—[(1S,SR,6R)-3-{5-ﬂo-2-[(1-metyl-1H-pyrazol-4-y1)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1 .0]hex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(18,58)-3-{5-flo-2-[(1 -metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-5-(hydroxymetyl)-3 -azabixyclo[3.1.0Thex-1-yl]
xyclopropancarboxamit;

(1R,2R)-2-{[(1R,5S)-3-{2-[(1 -etyl-1H—pyrazol—4-y1)amino]pyrimidin—4-y1} -
3,8-diazabixyclo[3.2. 1]oct-8-yl]carbonyl}xyclopropancarbonitril; va

4-{(1R,5S)-8-[(2,2-difloxyclopropyl)metyl]-3, 8-diazabixyclo[3.2.1]oct-3-yl}-
N-(1H-pyrazol-4-yl)pyrimidin-2-amin;
hosc mudi dugc dung cia no.

Ban mo ta ciing boc 19 xuat phuong phép diéu tri hoic ngén ngira bénh viém
rudt, bénh Crohn, hodc viém loét dai trang bﬁng cach cho dong vat c6 va cAn didu trj
st dung lugng hitu hi¢u didu tri ciia hop chit dugc chon tir nhém gbm:

[(18)-2,2-difloxyclopropyl]{(1R,585)-3 -[2-(1H-pyrazol-4-ylamino)pyrimidin-4-
yl]-3,8-diazabixyclo[3.2.1]oct-8-yl}metanon;

[(1S)-2,2-difloxyclopropyl][(1R,5S)-3- {2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct- 8-yljmetanon;
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5-({4-[(1R,59)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-3-flo-N-metylpyridin-2-carboxamit;

(1R,58)-N-etyl-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;

[(1R)-2,2-difloxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;

(15)-2,2-diflo-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-6-metyl-3-azabixyclo[3.1 .0]hex-1-yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(18,5S)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-5-(hydroxymetyl)-3-azabixyclo[3.1.0]hex-1-yl]
xyclopropancarboxamit;

(1R,2R)-2-{[(1R,58)-3-{2-[(1-etyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1 }-
3,8-diazabixyclo[3.2.1]oct-8-yl]carbonyl}xyclopropancarbonitril; va

4-{(1R,5S)-8-[(2,2-difloxyclopropyl)metyl]-3,8-diazabixyclo[3.2. 1]oct-3-yl}-
N-(1H-pyrazol-4-yl)pyrimidin-2-amin;
hoacrnuéiduchungcﬁané.

Ban mo ta ciling bdc 10 phuong phap diéu tri hodc ngin ngira da xo cing bang
cach cho dong vét co vu can diéu tri st dung luwong hitu hiéu didu tri cia hop chét
duoc chon tir nhém gém:

[(1S)-2,2-difloxyclopropyl]{(1R,5 S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-
yl]-3,8-diazabixyclo[3.2.1]oct-8-yl metanon;

[(1S)-2,2-difloxyclopropyl][(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]
pyrimidin-4-yl1}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;

5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo
[3.2. 1]oct-3-yl]pyrimidin-2-yl} amino)-3-flo-N-metylpyridin-2-carboxamit;

(1R,5S)-N-etyl-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;

[(1R)-2,2-difloxyclopropyl][(IR,5 S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;
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(15)-2,2-diflo-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]
pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1 -yl]xyclopropancarboxamit;

(1R,2R)-2-xyano-N-[(185,5 S)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-5-(hydroxymetyl)-3-azabixyclo[3.1 .0Thex-1-yl]
xyclopropancarboxamit;

(1R,2R)-2-{[(1R,5S)-3-{2-[(1-etyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2. 1]oct-8-yl]carbonyl}xyclopropancarbonitril; va

4-{(lR,SS)-8-[(2,2-diﬂoxyclopropyl)metyl]-3,8-diazabixyclo[3.2.l]oct-3-y1}-
N-(1H-pyrazol-4-yl)pyrimidin-2-amin;
hodc mudi duogc dung ctia no.

Ban md ta cling boc 10 phuong phap diéu tri hodc ngin nglra r6i loan hoic tinh
trang dugc chon tir bénh bach cAu tay cip, bénh bach cau nguyén bao lympho T cép,
da u tay, ung thu tuyén tuy, u ndo, u than kinh dém bao gdm u néo té bao hinh sao, u té
bao thin kinh dém it gai, va u nguyén bao than kinh dém, thuong ton CNS cép bao
gbm chin thuong ndo, viém ndo, dot quy, va chén thuong tiy séng, dong kinh, con
dong kinh, PD, ALS, sa sut tri tug thuy tran-thai duong, va vdi cac 161 loan than kinh-
tam than bao gém tam thin phén liét, r6i loan ludng cuc, trAm cam, trAm cam khang
didu tri, PTSD, lo 4u, va cac bénh ndo qua trung gian tu khang thé, bao gdm budc cho
dbi twong str dung lugng hitu hiéu ché phadm chtra hop chét c6 cong thirc I, hodic mudi
duoc dung ciia nd, hodc solvat dugc dung cua hop chét hoic mudi nay.

Ban mo ta ciing boc 10 phuong phap diéu tri bénh hoic tinh tranh bénh ly ma
chéit trc ché JAK duoc chi dinh dé didu tri, & d6i tugng can didu tri, bao gdbm bude cho
déi tuong sit dung luong hitu higu didu tri clia hop chat c6 cong thic I, hodc mubi
duoc dung cia nd, hodc solvat duge dung ctia hop chét hoic mubi nay.

Luong hitu hiéu didu tri duoc st dung trong phuong phép nay cé thé tir 0,01
mg/kg thé trong/ngay dén 100 mg/kg thé trong/ngdy. Luong hitu hi¢u diéu tri dugc st
dung trong phuong phép ndy ¢ thé tir 0,1 mg/kg thé trong/ngdy dén 10 mg/kg thé
trong/ngay.

Céac hop chét theo sang ché ma c6 cung cong thirc phén tir nhung khéac nhau vé

ban chit hoic trinh tu lién két cac nguyén tir cua chung hodc trat tu sép xép céc
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nguyén tir clia ching trong khong gian dugc goi la "ddng phan". Céc chit ddng phan
khac vé trat tu sép xép céc nguyén tir cia ching goi 1a "chit ddng phan 13p th8". Nguoi
c6 hidu biét trung binh v& linh vyc nay s& thdy dugc rang hop chat c6 cong thuc I co
thé tdn tai & dang chit ddng phan khong d6i quang déi xveng cis- va trans-.

T4t ca cac chit ddng phan (vi dy, cis-, trans-, hodc cic chét ddng phan khong
dbi quang) ctia hop chit dugc mo ta trong ban md ta don doc cling nhu hdn hop bét ky
déu thudc pham vi cia cac hop chit dugc mo ta. Tht ca cic dang nay, bao gdm chét
ddng phan d6i anh, chit dong phan khong d6i quang, cis, trans, syn, anti, solvat (bao
gbm hydrat), chét ddng phan hd bién, va hdn hgp cua ching déu thudc pham vi cua
céc hop chit dugc mo ta. Cac hdn hop ddng phan 18p thé, vi du, hdn hop céc chét dong
phan khong dbi quang, c¢6 thd tach dugc thanh cic chit dong phan twong mg cia
chung bang cac phuong phép tach thich hop da biét. Vi dy, cac hdn hop chit dong
phan khong d6i quang may c6 thé dugc tach thanh céc chit dbng phan khong d6i
quang riéng r€ bing cach két tinh phan doan, séc ki, phan b dung moi, va cac quy
trinh twong ty. Viéc tach co thé thuc hién & cép dd mot trong sb céc hop chét ban dau
hodc & hop chit c6 cong thirc I. Céc chét ddng phan dbi anh c6 thé tach dugc thong
qua viéc tao thanh mudi ddng phan khong dbi quang, vi du bang céch tao mudi véi
axit bat déi tinh khiét v& mit ddng phan déi anh, hodc bing céch séc ki, vi du HPLC,
stt dung co chit sic ki v6i phdi tir bit d6i. Sang ché bao gbm tit ca cac hop chét c6
cong thirc I duge danh du bang ddng vi dugce dung trong d6 mdt hodc nhidu nguyén
tit dugc thay thé béng c4c nguyén tir ¢6 clng s6 nguyén tir, nhung khéi luong nguyén
ttr hodc sd khdi khéc véi khéi luong nguyén tir hodc s6 khéi chiém wu thé trong ty
nhién.

Vi du v& céc chét ddng vi thich hop d8 dua vao cac hop chit theo sang ché bao
gdm, céc chét ddng vi cua hydro, nhu 2H, va 3H, cacbon, nhu ''C, BC, va 1*C, clo, nhu
36C1, flo, nhu 8F, iot, nhu %I va I, nito, nhu 13N va 1N, oxy, nhu 1*0, 70, va 0,
phospho, nhu *2P, va luu huynh, nhu *S.

Céc hop chét c6 cong thirc T duge danh dAu bing dong vi nhét dinh, vi du, céc
hop chat két hop ddng vi c6 hoat tinh phéng xa, 12 hitu dung trong cac nghién ctru veé
phéan phéi thubc vi/hodc md co chit. Céc chit ddng vi phong xa triti, tikc la SH, va
cacbon-14, fizc I C, d3c biét hitu dung cho muc dich nay xét theo quan didm vé su

két hop d& dang va phuong tién phat hi¢n d€ dang.
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Viéc thé bing cac chét ddng vi ning hon nhu doteri, tic 14 2H, ¢6 thé tao ra mot
sb ich 1oi v& mit chira bénh do dd bén chuyén hoa cao, vi duy, thoi gian ban huiy in vivo
cao hodic yéu ciu vé lidu luong thap, va do d6 c6 thé nén tién hanh trong mét s truong
hop. Viéc thé bing céc chit ddng vi phat positron, nhu ''C, 8F, O va BN, ¢6 thé hitu
dung trong céc nghiénv ctru vé chup cét 16p phat positron (PET) d8 kiém tra sy chiém
chd ciia thu thé nén. Céc hop chét c6 cong thire I d4nh diu ddng vi thudng c6 thé dugc
didu ché bing cac ky thust thong thuong da biét dbi v6i ngudi c6 hiéu biét trung binh
vé linh vuc nay hodc bing cac quy trinh twong ty nhu cac quy trinh dugc mo ta trong
phén didu ché va phén vi du kém theo bang cach sir dung chét phan tmg danh déu
ddng vi thich hgp thay cho chét phan tmg khong danh du dugc sir dung trudce day.

Trong viéc st dung trong diéu tri cac rdi loan & dong vat c6 va, hop chit theo
sang ché hodc duoc pham chita hop chét nay c6 thé dugc sit dung dudng miéng, ngoai
dudng tidu héa, khu tra, dudng truc trang, qua niém mac, duong rudt. Viée sir dung
ngoai dudng tiéu hoa bao gbm tiém khong truc tiép dé tao ra tac dung hé théng hoic
tiém truc tiép vao viing bi dau. Viéc sir dung khu trid bao gbm diéu trj da hodc co quan
d& tiép can bang cach dung cyc b9, vi du, mét hoic tai. Pudng ding ndy ciing bao gbm
phan phéi qua da d8 tao ta tac dung hé thdng. Viéc sir dung dudng truc trang bao gbm
céc dang thubc dan. Cac duong ding duoc uu tién 1a duong miéng va ngodi dudng
ti€u hoa.

Mubi duge dung cia cac hop chét co cong thitc I bao gbm mudi cong axit va
mudi cong bézo ctia hop chit nay. Cac mudi cong axit thich hop dugc didu ché tir cac
axit ma dé diéu ché cac mudi khong doc. Vi du bao gdm céc mudi axetat, adipat,
aspartat, benzoat, besylat, bicarbonat/carbonat, bisulfat/sulfat, borat, camsylat, Xxitrat,
xyclamat, edisylat, esylat, format, fumarat, gluceptat, gluconat, glucuronat,
hexaflophosphat, hibenzat, hydroclorua/clorua, hydrobromua/bromua,
hydroiodua/iodua, isethionat, lactat, malat, maleat, malonat, mesylat, metylsulfat,
naphtylat, 2-napsylat, nicotinat, nitrat, orotat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, pyroglutamat, sacarat, stearat, sucxinat, tanat, tartrat,
tosylat, trifloaxetat va xinofoat.

Cac mudi bazo thich hop dugc tao ra tir cac bazo tao mudi khong doc. Vi du
bao gém cac mudi nhom, arginin, benzathin, canxi, cholin, dietylamin, diolamin,

glyxin, lysin, magie, meglumin, olamin, kali, natri, tromethamin va kém.
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Mudi hemi cua céc axit va bazo ciing ¢6 thé dugc tao ra, vi du, mudi hemisulfat
va hemicanxi. V& cac mubi thich hgp, xem tai liéu Handbook of Pharmaceutical Salts:
Properties, Selection, and Use clia Stahl va Wermuth (Wiley-VCH, 2002).

Mudi duoc dung cta cac hgp chét c6 cong thic I 1An lugt c6 thé dugc diéu ché
theo mdt hodc nhiéu trong s6 ba phuong phap sau: (i) bang cach cho hgp chét c6 cong
thirc I phan ng v6i axit hodc bazo mong mudn; (i) bing cach loai bd nhom bao vé
axit hodc bazo khong bén tir tién chét thich hop cta hop chét c6 cong thirc I hodc béng
céch m& vong tién chét vong thich hop, vi du, lacton hodc lactam, bang cach st dung
axit hoic bazo mong mudn; hoic (iii) bﬁng cach chuyén mot mubi cia hop chét ¢
cong thire I thanh mubi khac bing phan tng véi axit hodc bazo thich hop hodc bing
cdt trao ddi ion thich hgp. Ca ba phén (ng nay thuong dugc thuc hién trong dung dich.
Mubi thu dugc c6 thé két tia va dugc thu gom bang cach loc hodc ¢6 thé dugc thu hdi
bang cach 1am bay hoi dung mdi. Muc do ion hoa trong mubi thu dugc c6 thé thay dbi
tir ion héa hoan toan dén hau nhu khong ion hoa.

Cac dugc phim theo sang ché ¢6 thé dugc san xuét bang cac phuong phép da
biét rd trong linh vuc nay, vi du, béng cach tron, hoa tan, nghién min, tao vién trung,
tan bot, nhii hoa, bao nang, by, c4c quy trinh dong kho hodc sdy phun thong thuong.

Céc dugc phdm dé str dung theo sang ché ¢6 thé dugc bao ché theo cach thong
thuong bing cach sir dung mdt hodc nhiéu chit mang duge dung bao gdm céc ta duge
va chit phu trg, ma tao thuan lgi cho viéc xur ly hoat chét thanh ché phém, ma c6 thé
dugc str dung trong linh vuc duoc. Viéc phéi ché chinh x4c tuy thudc vao dudng dung
dugc lua chon. Cac ta dugc va chit mang dugc dung 1a da biét ddi v6i ngudi co hiéu
biét trung binh vé linh vuc ndy va do do thudc pham vi cia sang ché. Cac ta dugc va
chit mang nhu viy dugc mé ta, vi dy, trong Remington ’s Pharmaceutical Sciences,
Mack Pub. Co., New Jersey (1991). Céc dang bao ché theo séng ché c6 thé hoat dong
trong thoi gian ngin, giai phong nhanh, hoat dong trong thoi gian dai, va giai phong
kéo dai. Do d6, cac dugc phim cling c6 thd dugc bao ché dé giai phéng co 1iém soat
hodc giai phoéng cham.

Cé4c dugc phdm thich hop dé str dung theo sang ché bao gdm cac dugc phim
trong d6 cac hoat chit c6 mjt véi lugng di dé dat duoc muc dich da dinh, fize la, kiém

soat hodc didu tri réi loan hoic bénh. Cu thé hon, lwong hitu hi¢u didu tri nghia 12
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lwong hop chit hitu hiéu dé ngan nglra, 1am cham hozc 1am thuyén gidm céc triéu
chimg/dAu hidu ciia bénh hotic kéo dai thoi gian séng ciia bénh nhén dugc dieu tri.

Luong hoat chét, 12 hop chét theo sang ché, trong dugc phim va dang liéu don
vi cia nd, co thé thay dbi hodc didu chinh dugc trong pham vi rong tiythudc vao cach
sir dung, hiéu luc ctia hop chit cy thé va ndng do mong mudn. Viéc xéc dinh luong
hitu hiéu diéu tri thude v& kha ning cua ngudi c6 k§ nang trong linh vyc nay. Néi
chung, luong hoat chét s& nim trong khoang tr 0,01% dén 99% trong lugng ché phém.

No6i chung, lugng hitu hiéu diéu tri cta liéu hoat chét s& nim trong khoang tur
khoang 0,01 dén khoang 100 mg/kg thé trong/ngay, tot hon 14 khoang 0,1 dén khoang
10 mg/kg thé trong/ngdy, t6t hon nita 1a khoang 0,3 dén 3 mg/kg thé trong/ngay, con
t5t hon 1a khoang 0,3 dén 1,5 mg/kg thé trong/ngdy. Can hiéu ring lidu c6 thé thay db6i
tiy thudc vao nhu ciu cua timg d6i tuong va mic dd nghiém trong cua r6i loan hoic
bénh can diéu tri.

Liéu ding mong mudn c¢6 thé c6 mot cach thuin tién & dang lidu don hoidc liéu
chia nhé duge dung & cac khoang cach thich hop, vi du, 1 hai, ba, bén hodc nhiéu hon
céc phén lidu trén mot ngay. Lidu phy, ban than n6 c6 thé chia dugc tiép, vi du, thanh
mdt sb dang st dung phan tach 16ng 1éo riéng r&; nhu dang hit nhiéu 14n tr bom hodc
bing cach dung nhidu giot nhd mit.

Tuong tu, cin hiéu ring liéu ban dau dugc sit dung co thé ting qua muc gidi
han trén dé nhah chéng dat dugc nong 4o mong mudn trong huyét trong. Mit khéc,
lidu ban dAu ¢6 thé nhd hon mrc t6i wu va lidu hang ngay c6 thé tang dén trong khoa
diéu tri tiy thudc vao tinh trang cu th8. Néu mubn, liéu hing ngdy cling c6 thé duogc
chia thanh nhiéu liéu dé str dung, v dy hai dén bbn 14n mot ngay.

Céc hop chit theo sang ché hudéng dén céac hop cht aminopyrimidinyl hiru
dung lam chét trc ché Janus kinaza (JAK-i). Céc hop chét nay hitu dung lam tic nhan
didu tri d& didu tri hodc ngdn ngira r6i loan hoic tinh trang dugc chon tir viém khép
dang thép, viém co, viém mach, bénh pemphigut, bénh Crohn, viém loét dai trang,
bénh Alzheimer, bénh lupus, viém than, bénh vay nén, viém da co dia, cac r6i loan
tuyén giap tu mién, da xo cing, rdi loan trAim cam ning, di ing, hen, bénh Sjogren, hoi
chirng kho mét, thai loai manh ghép co quan, ghép di chung, bénh tiéu duong typ I va
céc bién chimg bénh tiéu duong, ung thw, bénh bach cau, bénh bach ciu nguyén bao

lympho T clp, bénh bach ciu té bao T & ngudi trudng thanh gidng té bao B hoat hoa, u
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lympho t& bao B 16n lan tda, bénh viém rudt, sé¢ nhiém khuén, loan ning tim phéi,
bénh phbi tic nghén man tinh, bénh hd hép cip, suy mon, va céc chi dinh khic trong
d6 viéc trc ché midn dich/didu bién midn dich c6 thé cAn thiét, bao gdm budc cho ddi
twong st dung luong hitu hiéu hop chit theo sang ché.

C6 cac nhu cAu cha yéu vé tac nhan an toan va hitu hiéu dé kiém soat cac rbi
loan lién quan dén JAK, nhu viém da co dia, ca & nguoi va dong vat. Thi truong didu
tri viém da co dia & dong vat hién chu yéu 13 céc corticosteroid, ma gdy ra dau dén va
cac tac dung phu khong mong mubn & dong vat, dic biét & cac dong vat déng hanh
nhu ché. Céc chét chéng histamin ciing dugc sir dung, nhung kém hi€u qua. Ché phim
dung cho ché chtra xyclosporin (ATOPICA™) hién c6 ban trén thi trudng dé chéng
viém da co dia, nhung ché phdm nay d4t va c6 hiéu qua cham. Ngoai ra, viéc sir dung
ATOPICA™ ciing gy ra cic vin d& vé& dung nap & GL. Céc hop chét theo sang ché 12
cac chat trc ché JAK c6 hiéu qua chon loc chéng lai JAK1. Céc hop chét nay dugc
trong doi 1a tao ra bién phap thay thé cho viéc st dung steroid va giai quyét duoc
chimg ngira kinh nién va viém dai ding & bénh viém da co dia hogc tir tir 1am chém
sau khi loai bo di nguyén hodc nguyén nhén, nhu bo chét & bénh viém da di tng do bo
chét.

Ban mb ta cing boc 16 viée sit dung, phuong phap hodc ché phim bit ky dugc
x4c dinh trén day trong doé hop chét c6 cong thic I, hodc mudi duoc dung ctia nd, hodc
solvat dugc dung cua hop chét hodc mubi nay, duge st dung két hop véi hop chit c6
hoat tinh dugc ly khéc, cu thé 1 hop chét thuéc nhém di xac dinh chirc ning hodc cac
hop chat cu thé dugc liét ké dudi ddy. Céc tac nhén nay c6 thé duoc sit dung dudi
dang mot phan ciia cing dang lidu hodc cac dang lidu riéng ré, theo cing mot dudng
ding hoic theo cac dudng dung khic nhau, va theo cling phéc dd st dung hoic theo
céic phéc dd st dung khéc nhau theo thye hanh dwoc chudn ma ngudi cé hidu biét
trung binh v linh vuc nay da biét.

Céc chét thich hop @& sit dung trong liéu phép két hop vé6i hop chét c6 cong
thirc I, hosic mudi duge dung cua nd, hodc solvat dugc dung cia hop chét hodc mudi
nay, cu thé trong didu tri bénh ho hép, bao gdm: chét dbi khang protein hoat héa 5-
lipoxygenaza (FLAP); chdt d6i khang leukotrien (LTRA) nhu chéit dbi khang LTBu,
LTCs, LTD4, LTE4, CysLT1 hodc CysLT», vi du montelukast hodc zafirlukast; chét dbi
khéng thu thé histamin, nhu chit d&i khang thu thé histamin typ 1 hodc chit d6i khang
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thu thé histamin typ 2, vi du, loratidine, fexofenadine, desloratidine, levocetirizine,
methapyrilene hodc cetirizine; chét cha van thu thé nhén adrenalin al hodc chét chu
van thu thé nhén adrenalin 02, vi du phenylephrine, methoxamine, oxymetazoline hodc
metylnorephrine; chat dbi khang thu thé muscarin M3, vi du tiotropium hodc
ipratropium; chit dbi khang/chit chi van B2 thy thd muscarin M3 kép; chét tc ché
PDE, nhu chét Gc ché PDE3, chét @rc ché PDE4 hogc chét wc ché PDES, vi du
theophylline, sildenafil, vardenafil, tadalafil, ibudilast, cilomilast hodc roflumilast;
natri cromoglycate hodc natri nedocromil; chét e ché xyclooxygenaza (COX), nhu
chét trc ché khong chon loc (vi du, aspirin hodc ibuprofen) hodc chét trc ché c6 chon
loc (vi du celecoxib hodc valdecoxib); glucocorticosteroid, vi du, fluticasone,
mometasone, dexamethasone, prednisolone, budesonide, ciclesonide hoac
beclamethasone; khang thé don dong khang viém, vi du infliximab, adalimumab,
tanezumab, ranibizumab, bevacizumab hodc mepolizumab; chit chu van B2, vi dy,
salmeterol, albuterol, salbutamol, fenoterol hodc formoterol, cy thé chét chu van B2 tac
dung kéo dai; chit d6i khang intigrin, vi du natalizumab; chét rc ché phan tir gin két,
nhu chit d6i khang VLA-4 ; chét dbi khang thu thé kinin B1 hodc Ba; chét trc ché mién
dich, nhu chét tc ché con dudng IgE (vi du omalizumab) hodc xyclosporine; chét rc
ché metalloproteaza nén (MMP), nhu chat ttc ché MMP-9 hoic MMP-12; chét dbi
khang thu thé tachykinin NKi, NK2 hodc NK3; chét tc ché proteaza, nhu chét uc ché
elastaza, chymaza hodc catheopsin G; chit chu van thu thé adenosin Az chét d6i
khéang thu thé adenosin Agb; chét trc ché urokinaza; chit cha van thu thé dopamin (vi
du ropinirole), cu thé 1a chét cha véan thu thé dopamin D2 (vi duy, bromocriptine); chét
didu bién con dudng NF«B, chét trc ché TKK; chit didu bién dudng truyén tin hiéu
xytokin khac nhu chéit trc ché JAK kinaza, syk kinaza, p38 kinaza, SPHK-1 kinaza,
Rho kinaza, EGF-R hosic MK-2; chét tiéu niém dich, chét loang dom hogc chét tri ho;
chét khang sinh; chét khang virut; vacxin; chemokin; chét phong bé kénh natri biéu mo
(ENaC) hoic chét trc ché kénh natri biéu md (ENaC); chét ch van thy thé nucleotit,
chit chi van P2Y2; chit tic ché thromboxan; niacin; cht tc ché 5-lipoxygenaza (5-
LO), vi du Zileuton; yéu t§ gén két, nhu VLAM, ICAM hozc ELAM,; thy thé CRTH2
(DPy) chit dbi khang; chét dbi khang thy thé prostaglandin Da (DP1); chit e ché
prostaglandin D2 synthaza tao huyét (HPGDS); interferon-p, thu thé TNF hoa tan cia

nguoi, vi du Etanercept; chit trc ché HDAC; chét tc ché phosphoinositotit 3-kinaza
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gama (PI3KY); chét &rc ché phosphoinositit 3-kinaza delta (PI3K3); chét dbi khang thu
thé CXCR-1 hodc CXCR-2 ; chét e ché IRAK-4; va chét Gc ché TLR-4 hodc TLR-9 ,
bao gém mubi dugc dung cuia cic hgp chit dugc néu tén cu thé va solvat dugc dung
ctia cac hop chit duge néu tén cu thé va mubi nay.

Ban mo ta ciling boc 10 phuong phéap didu tri hodc ngin ngira bénh, tinh trang,
hoac t61 loan lién quan dén JAK & dbi tugng, nhu ngudi hodc dong vat c6 vi khong
phai nguoi, bao gém viéc cho d6i tuong st dung lugng hitu hi¢u mot hodc nhiéu hop
chit dugc mo ta trong ban mod ta. Cac d6i twong thich hop ma c6 thé diéu tri dugc bao
gdm dong vit nudi trong nha hodc dong vat hoang, dong vat ddng hanh, nhu chd, méo,
ngua va tuong tu; gia sic bao gf‘)m, bo va cac dong vt nhai lai khéc, lon, gia cam, tho
va tuong ty; dong vat linh trudng, vi du khi, nhu khi rhesus va khi cynomolgus (con
goi 12 khi dn cua hodc khi dudi dai), khi dubi soc, khi tamarin, khi chimpanzee, khi
macaque va tuong tu; va dong vat gdm nhim, nhu chudt céng, chudt nhét, chudt nhay,
chuot lang va twong tu. Theo mot phuong én, hop chét nay dugc st dung & dang dugc
dung, tuy y trong chit mang duoc dung.

Céc tinh trang bénh trong d6 viéc hudng dich ¢ chon loc con duong JAK hodc
didu bién cac JAK kinaza, cu thé 1a JAK1 dugc dy dinh 1a hitu dyng trong diéu tri bao
gdm, viém khép, hen, céc bénh ty mién, ung thu hogc khéi u, bénh tiéu duong, cic
bénh, r6i loan hogc tinh trang bénh ly mét nhit dinh, viém, viém rudt, di ing hodc céc
tinh trang, bénh thoai hoa thin kinh, bénh vay nén, va thai loai manh ghép. Céc tinh
trang bénh ly ma co thé c6 loi tir viéc tc ché chon loc JAK1 s& dugc thao luén chi tiét
hon sau day.

Theo d6, hgp chét c6 cong thirc I hodc mubi duge dung cta nd, va duge phém
chtra hop chét nay cé thé dugc st dung dé didu tri nhiéu tinh trang hogc bénh nhu céc
tinh trang hodc bénh sau:

Viém khép, bao gdm viém khép dang thip, viém khép tudi thiéu nién, va viém
khép vay nén;

Bénh hodc 161 loan ty mién, bao gém cac bénh hoidc r6i loan goi 1a rbi loan tu
midn loai don té bao hotic don co quan, vi du bénh tuyén gidp Hashimoto, thiéu mau
huyét tan tw mién, viém da dy teo ty mién & bénh thiéu méu 4c tinh, viém néo tuy ty
midn, viém tinh hoan tu mién, benh Goodpasture, gidm tiéu cAu tu miln, viém mit

giao cam, nhuogc co, bénh Graves, X0 gan mat nguyén phat, viém gan xam lan man
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tinh, viém 16t dai tring va bénh tidu cAu than mang, cac bénh lién quan dén rdi loan ty
midn hé théng, vi du lupus ban dd hé théng, viém khép dang thép, hoi chimg Sjogren,
hoi chimg Reiter, viém da co - viém da co, xo cting hé théng, viém da dong mach nut,
da xo cirng va pemphigoid bong nuéc, va cac bénh tu mién khac, ma c6 thé trén co s
té bao O (dich thé) hogc té bao T, bao gdbm hdi chimg Cogan, viém cot séng dinh
khép, u hat Wegener, rung toc tu mién, bénh tiéu duong typ I hodc bénh tiéu dudng
khéi phat & tudi thiéu nién, hodic viém tuyén giép;

Céc bénh ung thu hodc khéi u, bao gi“)m ung thu 6ng tiéu hoa/da day rudt, ung
thu dai trang, ung thu gan, ung thu da bao gbm khdi u dudng bao va carxinom té bao
vay, ung thu va va tuyén v, ung thu budng tring, ung thu tuyén tién liét, u lymphom,
bénh bach ciu, bao gém bénh bach cAu sinh tay cép va bénh bach ciu sinh tiy man
tinh, ung thu than, ung thu phéi, ung thu co, ung thu xuong, ung thu bang quang, ung
thu ndo, u héc t& bao gbm u héc t6 & miéng va u héc t6 di can, sarcom Kaposi, u tiry
bao gdm da u tiy, r6i loan ting sinh tiy, bénh vong mac do tiéu duong ting sinh, hodc
rbi loan ¢6 lién quan dén tao mach bao gém cac khdi u rén;

Bénh tiéu dudng, bao gdm bénh tidu dudng typ I hodc bién chimg bénh tiéu
duong;

Cac bénh, 161 loan hodc tinh trang bénh 1y & mét, bao gém cac bénh tu mién &
mét, viém két gidc mac, viém két mac mua xuan, viém mang bd dao bao gdm viém
mang bd dio c6 lién quan dén bénh Behcet va viém mang bd dao do kinh gay ra, viém
gidc mac, viém gidc mac do herpes, viém gidc mac hinh chép, loan dudng ndi mo giac
mac, seo duc gidc mac, bénh premphigut & mét, loét Mooren, viém mang cung, bénh
mét Grave, hdi chimg Vogt-Koyanagi-Harada, viém kho két gidc mac (kho mét), mun
rdp gidc mac, viém méng mit thé mi, bénh sarcoidosis, bénh mit do noi tiét, viém mit
déng cam, viém két mac di Gmg, hodc sy tao mach méi & mét;

Céc chimg viém, di Gtng hodc tinh trang bénh ly & rudt bao gdbm bénh Crohn
va/hodc viém loét dai trang, bénh viém rudt, cac bénh & bung, viém tryc trang, viém da
day rudt wa eosin, hogc ting sinh dudng bao;

Céc bénh thoai hoa thin kinh bao gdm bénh té bao than kinh van dong, bénh
Alzheimer, bénh Parkinson, xo cing cot bén teo co, bénh Huntington, thiéu méau ndo,
hodc bénh thoéi hoa than kinh do chin thuong, va dp, doc than kinh do glutamat hogc

giam oxy huyét; thwong tdn thiéu mau/tai tuéi mau & bénh dot quy, thiéu mau cuc bd
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co tim, thiéu méu than, dau tim, phi dai tim, xo vita dong mach va xo cing dong
mach, gidm oxy huyét & co quan, hoic két tu tiéu cu;

Céc bénh, tinh trang bénh 1y, hodc réi loai & da bao gdbm viém da co dia,
eczema, bénh vay nén, bénh cimg bi, ngira hodc cac tinh trang ngira khac, bach bién,
rung toc;

Céc phan tng di Gng bao gdm viém da dj tmg & dong vt c¢6 vii (bao gdm céc
bénh di tmg & ngya nhu qua min véi vét cén), eczema mua he, bénh ngta sweet &
ngua, bénh thé gp ciia ngua, bénh viém dudng thd, tic nghén dudng thé tai phat, dap
g qua mirc & duong thd, hodc bénh phéi tic ngh&n man tinh;

Hen va bénh tic nghén duong thé khac bao gbdm hen man tinh hogc lvu citu,
hen mudn, viém phé quan, hen phé quan, hen di Gng, hen ndi sinh, hen ngoai sinh,
hodc hen do bui;

Thai loai manh ghép, bao gbm thai loai manh ghép tiéu dao tuy, thai loai manh
ghép tiy xuong, bénh ghép chéng chu, thai loai manh ghép co quan va té bao nhu tiy
xuong, sun, gidc mac, tim, dia gian dbt séng, tiéu dao, than, chi, gan, phéi, co, nguyén

bao co, day than kinh, tuy, da, rudt non, hodc khi quan, hodc ghép di ching.

Tbng hop hoa hoc

Céc so dd va phan mé ta sau dua ra nhiing chi tiét chung vé viéc didu ché cac

hop chét theo sang ché.
Céc hop chét theo sang ché c6 thé duoc diéu ché bing phuong phép bt ky da biét
trong linh vuc diéu ché hop chét c6 cong thirc chu trac twong tu. Cu thé, cdc hop chét
theo sang ché c6 thé dugc didu ché bing cac quy trinh dugc mo ta theo cac so d6 sau,
hodic bing cac phwong phép cu thé duoc mé ta trong cac vi du, hodc bang céc quy trinh
tuong tu.

Ngudi c6 hiéu biét trung binh v& linh vuc nay s& thdy duoc ring céc diéu kién
thir nghi€ém dua ra trong cac so d6 sau day 1a & minh hoa cho cac diéu kién thich hop
8 thuc hién céc bién ddi duoc thé hién, va c6 thé cAn hoic mudn thay dbi céc diéu
kién chinh x4c duoc st dung dé didu ché cac hop chét ¢ cong thire (1).

Ngoai ra, ngudi co hidu biét trung binh vé linh vurc ndy s& thy ring c6 thé cin
hodc mudn bao vé to mot hodc nhidu nhém nhay cam, dé ngin cac phan tmg phy xay

ra & giai doan bét ky trong qué trinh tdng hop hop chit theo sang ché. Cu thé, c6 thé
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cin hodc mubn bao vé cac nhém amino hodc axit carboxylic. Cac nhém bao vé€ dugc
st dung trong viéc didu ché cac hop chét theo sang ché c6 thé dugc sir dung theo cach
thong thuong. Xem, vi dy, cdc nhom bdo vé dugc md ta trong tai liéu Protective
Groups in Organic Synthesis ciia Theodora W. Greene va Peter G. M. Wuts, tai ban
14n thir ba, (John Wiley va Sons, 1999), cu thé 1a chuong 7 (“Protection for the Amino
Group”) va 5 (“Protection for the Carboxyl Group”), dugc két hop & day bang cich
bién dan, tai liéu ndy cling md ta cic phuong phap dé loai cac nhom bao vé nhu vay.

T4t ca cac din xudt ¢ cong thirc I c6 thé dugc didu ché biang quy trinh dugc md
ta trong cic phuong phép chung duoc thé hién dudi diy hodic bing cac thay d6i thong
thuong tir d6. Sang ché ciing bao gdm mot hoic nhidu quy trinh bt ky nhu vay dé
didu ché cac din xuit c6 cong thire (I), ngodi cac hop chét trung gian méi duge st
dung trong d6. Nguoi co hidu biét trung binh vé linh vuc nay s& thdy duoc ring céc
phan ng sau co thé dugc dun néng bang nhiét hogic bing birc xa vi séng.
Ciing s& thy dugc rang c6 thé can hodc mudn tién hanh cac bién ddi theo trat tw khac
vai trat tu duge mo ta trong cac so dd, hoic thay d6i mot hodc nhidu bude bién dbi, dé
tao ra hop chit mong muén theo sang ché.

Theo quy trinh dAu tién, cac hop chét ¢ cong thirc (IA) cb thé duogc diéu ché tir
céic hop chit ¢6 cong thirc (VI) va (V), nhu duge minh hoa trén So do 1.
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cl PG N
2
e e e
—_— N
R® \N)\CI N R?

Ty

(V1) V) R N7 ~Ci
(V)
i RO _O
[
A N N
Z Z y4
N ro” ~x (Vi N H,NR* (VII) N
R%\N (i) R"f\N (iv) Rzlél\lN
| I
R3 \N/LCI R3 \N)\CI RS \NJ\NHR“
() (I (1A)
Sodd 1
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Trong d6 PG 14 tert-butoxycarbonyl; X 14 clo, hydroxyl, nhém roi chuyén thich hop
hodc anhydrit thich hop; Z = (CHa)s; A 1a --N(C=O)R’--;

Céc hop chét c6 cong thic (VI), (V), (VIII) va (VII) ¢6 ban trén thi truong hodc
¢6 thé tdng hop dugc bdi ngudi c6 hiéu biét trung binh vé linh vuc ndy theo tai ligu
hodic quy trinh didu ché dwoc mo ta trong ban mé ta. Cac hgp chét c6 cong thic (IA)
c6 thé tach dugc thanh cic chit ddng phan dbi anh twong tmg bang cach tach bét ddi
raxemat néu can. Trong d6 R* chira nhém bao vé nhu tert-butoxycarbonyl hoéc tosyl,
céc didu kién loai boa vé thich hop c6 thé dugc sir dung néu can. Céc diéu kién dugc
wu tién bao gbm HC1 4M trong dioxan hodc NaOH 5N trong dioxan.

Céc hop chét c6 cong thire (IA) c6 thé didu ché duoc tir cac hop chét c6 cong
thitc (IT) theo budc quy trinh (iv), phan tmg thé 4i nhan bing cac hop chét c6 cong
thirc (VII) trong diéu kién két hop chéo Buchwald-Hartwig hodc qua trung gian axit va
nhiét dd cao. Cac diéu kién Buchwald-Hartwig dién hinh bao gém chét xuc tac paladi
thich hop véi phéi tir phosphin tao chelat thich hop véi bazo vo co trong dung moi hiru
co thich hop & nhiét d0 ting cao dung nhiét hodc trong birc xa vi song. Cac diéu kién
dugc uwu tién Dbao gdm tris(dibenzylidenaxeton)dipaladi  (0) va 2-
dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl hodc xantphos hodc RuPHOS
paladi (II) phenetylamin clorua v6i natri tert-butoxit hodc kali phosphat hodc xesi
carbonat trong ruou tert-amyl hodgc DMSO & nhiét do 120-140°C trong birc xa vi song.
Céc didu kién axit dién hinh bao gdm axit v co thich hop trong dung mdi ruou thich
hop & nhiét do tang cao bang nhiét hodc trong birc xa vi séng. Cac didu kién dugc wu
tién bao gdm axit clohydric ddc trong iso-propanol ¢ 140°C trong blrc xa vi song.

Céc hop chit c6 cong thue (II) co thé didu ché dugc tir cac hop chét c6 cong
thirc (III) theo bude quy trinh (iii), phan tng tao lién két amit v6i cac hop chét c6 cong
thue (VIID), trong d6 X co thé 1a clo, hydroxyl, nhom roi chuyén hogc anhydrit thich
hgp. Trong d6 céc hop chét c6 cong thirc (VIII) 1a clorua axit, céc diéu kién dugc vu
tién bao gdm trietylamin trong DCM 6 nhiét d¢ trong phong. Trong d6 céc hop chit c6
cong thirc (VIII) 12 axit carboxylic, sit dung budc hoat hoéa axit carboxylic bing bazo
vé co thich hop va chit két hop thich hgp. Céc diéu kién duoc wu tién bao gom DIPEA
hoic trietylamin v6i HATU trong DCM hogc DMF & nhiét do trong phong. Trong d6
céc hop chit ¢6 cong thire (VIID) 1a anhydrit, cac diéu kién duge wu tién bao gdm

khudy trong DCM & nhiét do trong phong. Trong do cac hop chét c6 cong thirc (VII)
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chira céc nhom roi chuyén thich hgp nhu para-clophenoxy, cac didu kién dugc uu tién
bao gdbm DIPEA trong dioxan trong didu kién hdi luwu.

Céc hop chét c6 cong thirc (IIT) c6 thé didu ché dugc tir cac hop chit c6 cong
thirc (IV) theo budc quy trinh (ii) phan Gng loai bao v¢ qua trung gian axit v co hodc
hitu co trong dung méi hitu co thich hop. Céc diéu kién duge wu tién bao gbm axit
clohydric hoiic THF trong dioxan hoic DCM. Cac hop chét c6 cong thic (IV) ¢ thé
didu ché duge tir cac hop chét c6 cong thire (V) va (VI) theo bude quy trinh (i), phan
{mg thé 4i nhan thom véi sy c6 mit clia bazo vd co. Céc dieu kién duge wu tién bao
gdm trietylamin trong metanol & nhiét do tir 0°C dén nhiét do trong phong.

Theo quy trinh thir hai, cdc hop chét c6 cong thirc (IA) cb thé didu ché dugc tir
céc hop chét ¢6 cong thire (IV) nhu duge minh hoa trén so dd 2

H
N

N A
Ezi HNR* (Vi) 7 Ezi
2 RO/LX (VIII) N

=2 N (|v) ”
j\/kN (i) f\ (i) j\/LN
g 1 LI

R® °N cl NHR* R

NHR*

(V) (X) (IA)
So dd 2

Trong d6 PG 1a tert-butoxycarbonyl; X 12 clo, hydroxyl, nhém roi chuyén thich hop
hoiic anhydrit thich hop; Z = (CH2)s; A 13 --N(C=O)R’--.

Céc hop chét c6 cong thirc (IV) ¢6 thé dugc diéu ché nhu duge md té trong so
dd 1.
Céc hop chét c6 cong thire (VIII) va (VII) c6 ban trén thi truong hodc cd thé duoc tong
hop boi nguodi ¢o hiéu biét trung binh v& Iinh vuc ndy theo tai liéu hodc cac phuong
phap didu ché duge md ta ¢ day. Céc hop chét c6 cong thirc (IA) c6 thé didu ché dugc
tir cac hop chit c6 cong thire (IV) bang cic dao ngugc cac budc duge thé hién trong so
dd 1. Céc hop chit c6 cong thirc (IA) ¢6 thé diéu ché duge tir céc hop chét c6 cong
thirc (XI) va (VIII) theo bude quy trinh (iil), phan tng tao lién két amit nhu dugc md
ta trong so a6 1.

Céac hop chéit c6 cong thire (XI) c6 thé diéu ché dugc tr cac hop chét c6 cong
thirc (IV) theo budc quy trinh (iv) va (ii), phan tmg thé 4i nhan vé6i cac hop chét co
cong thuc (VII) trong didu kién két hop chéo Buchwald-Hartwig hodc qua trung gian
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axit va nhiét d6 cao sau d6 1a phan g loai bao v€ qua trung gian axit vo co hodc hitu
co nhu duge mo ta trong so dd 1. Theo cach khac, viéc loai béo vé vay ra tai ché trong
budc quy trinh (iv).
Theo quy trinh thr ba, cac hgp chét c6 cong thic (IA) cb thé diéu ché dugc tir
cac hop chét ¢ cong thirc (XI) nhu dwgc minh hoa trong so do 3.
0

L

lf:ll 0 o W)
R H/R
N N
N (X)
21%
N RO
| hodc . |
S ROJ\ (vi) RS N)\NHR"

R3 "N~ T"NHR*

R

Y
2
.
P

(XI) (1A)
hoic LG (vii)

)

So dd 3

Trong d6 A 13 NR’; Z = (CH2)s; LG 13 nhém roi chuyén nhu clo, brom, iodo,
tosylat, mesylat.

Cac hop chit c6 cong thirc (XI) c6 thé diéu ché duge nhu duge md ta trong so
dd 1. Céc hop chit ¢6 cong thire (X), (XII) va (XIIT) ¢6 ban trén thi trudng hogc c6 thé
tdng hop dugce bdi ngudi co hidu biét trung binh v& linh vuc ndy theo tai liéu hodc quy
trinh didu ché du'éc mb ta & ddy. Céc hop chét c6 cong thuc (IA) c6 thé didu ché duge
tir cac hop chit c6 cong thie (XI) theo budce quy trinh (v), phén ¢ng amin hoéa khr
bing aldehyt hodc keton c6 cong thirc (X) hodc bude quy trinh (vi), phan Ung cong
Michael véi cac alken lién hop c6 cong thire (XII) hodc bude quy trinh (vii), phan Gng
alkyl hoa bing céc hop chat c6 cong thire (XIIT). Cac diéu kién dugc wu tién cho phan
Ung amin hoéa khir bao gdm natri triaxetoxybohydrua hogc natri xyanobohydrua trong
MeOH c6 hodc khong c6 bazo vo co va axit vo co; nhu trietylamin va axit axetic. Cac
diéu kién dugc wu tién cho phan Gng cong Michael bao gdm khudy cac hop chét c6
cong thire (XI) véi alken lién hop c6 cong thirc (XII) trong etanol ¢ nhiét do 0-140°C
bang nhiét hodc trong birc xa vi séng. Cac diéu kién duoc wu tién cho phan tng alkyl
héa bao gdm khudy céc hop chit c6 cong thirc (XI) v6i cac hop chét c6 cong thic
(XIII) ma chira nhém roi chuyén thich hgp dé alkyl hoa bing bazo v co nhu natri

carbonat v&i chéit xtic tdc nhu tert-butylamoni iodua.
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Theo quy trinh tht tu, cac hgp chét ¢6 cong thirc (TA) c6 thé diéu ché duogc tir
céc hop chét ¢ cong thire (XI) nhu dwge minh hoa trong so do 4.

H

N A
Ezi Het-Hal Eza
N XIV) N
—3 2
|
R? \N)\NHR“ R3 \N*NHR“
(XI1) (1A)
So db 4

Trong d6 A la NR?, Z = (CHa)x; trong d6 R 1a heteroaryl; Hal la flo, clo, brom,
iodo.

Céc hop chét c6 cong thire (XI) c6 thé didu ché dugc nhu duge md ta trong so
db 1. Céc hop chét ¢6 cong thirc (XIV) c6 ban trén thi trudng hodc c6 thé tong hop
dugc bdi nguoi co hiéu biét trung binh vé linh vuc nay theo tai liéu hodc quy trinh didu
ché duoc mo ta & day. Céc hop chét c6 cong thie (IA) c6 thé didu ché duoc tir cac hgp
chét c6 cong thire (XI) theo budc quy trinh (iv) phan tmg thé 4i nhén v6i cc hop chét
c6 cdng thue (XIV) trong didu kién két hop chéo Buchwald-Hartwig nhu duge mo ta
trong so dd 1 hogc qua trung gian bazo va nhiét dg cao. Cac didu kién qua trung gian
bazo va nhiét dd cao dugc uu tién bao gbm trietylamin trong isopropanol & 160°C
trong btrc xa vi song.

Theo quy trinh th&r ndm, cac hop chét c6 cong thic (IA) c6 thd dugc didu ché tir
céc hop chét ¢ cong thire (XI) nhu duge minh hoa bing so dd 5.

H A
Ezi R°S0O,CI Eza
N XV) N
: 2
szkN (i) Rf\w
|
R3 \N*NHR“ R3 \N)\NHR“
(XI) (1A)
Sodd 5

Trong d6 A 1a NSO2R’; Z = (CH2)n.
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Céc hop chét c6 cong thie (XI) c6 thé didu ché dugc nhu duge md ta trong so
dd 1. Céc hop chét c6 cong thirc (XV) c6 ban trén thi trudng hodc c6 thé tong hop
dwoc boi ngudi ¢6 hidu biét trung binh v& linh vuc nay theo tai liéu hogc quy trinh diéu
ché duoc md ta & day. Cac hop chit c6 cong thire (TA) cb thé didu ché dugc tir cac hop
chit c6 cong thire (XI) theo budce quy trinh (viii) phén tng tao sulfonamit véi céc hop
chét c6 cong thirc (XV). Céc didu kién duge wu tién bao gdm trietylamin trong DCM &
nhiét d6 trong phong.

Theo quy trinh thi séu, céc hgp chét c6 cong thic (TA) ¢6 thé diéu ché dugc tir
céc hop chét c6 cong thire (XI) nhu dugc minh hoa trong so db 6.
N A

0=C=NR? (XVI)

N ]
N N
7N Ho Ty ™ f\N
N
;:j\ 4 i RONTN\/ R3 \NJ\
R N7 ONHR I oy

(X1) ' (I1A)

NHR*

Sodd 6

Trong d6 A 14 -N(C=0)NHR’--; Z = (CHa)x.

Céc hop chét c6 cong thie (XI) co thé didu ché dugc nhu duge mo ta trong so
dd 1. Cac hop chat c6 cong thirc (XVI) va (XVII) c6 ban trén thi trudng hogc c6 thé
tdng hop dwge béi ngudi ¢6 hidu biét trung binh v& linh vuc nay theo tai liéu hodc quy
trinh diéu ché dugc mod ta & day.

Céc hop chit c6 cong thuac (IA) co thé didu ché dugce tir cac hop chat c6 cong
thirc (XI) theo budc quy trinh (ix), phan ing tao ure v4i isoxyanat c6 cong thue (XVI)
hoiic imidazoure c6 cong thirc (XVII). Cac diéu kién dugc uu tién bao gbm trietylamin
trong DCM & nhiét do tir -50°C dén nhiét do trong phong.

Theo quy trinh tht bay, céc hop chét c6 cong thic (IA) cling ¢ thé dwoc chuyén

héa thanh cac hgp chét c6 cong thirc (IA) khac nhu duge minh hoa trong so dd 7 dudi
day.
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(ii)

Ezi (viii)
N

R%S0,CI (XV)

N
. 2

—<>2—(I)
(@]

N
A,

R® °N NHR*
NHR*

(1A) (IAii)

So dd 7

Trong d6 Z = (CH2)s.
Céc hop chét ¢6 cong thire (TAi) c6 thé didu ché duge nhw dbi véi céc hop chit
c6 cong thirc (IA) nhu dugc mo ta trong cac so dd 1-5. Cac hop chit c6 cong thirc
(IAii) c6 thé didu ché dugc tir cac hop chat c6 cong thirc (TAi) theo budce quy trinh (ii)
va (viii), budc loai bao vé¢ tiép theo 12 phan g tao sulfonamit nhu dugc mo ta trong
c4c so dd 1 va 5. Theo quy trinh thir tAm, cac hop chét c6 cong thirc (IAiv) fing c6 thé
duge chuyén héa thanh cac hop chét c6 cong thic (TAiii) nhu duge minh hoa trong so
dd 8 dudi day.
He,tCOzEt

_.CN
| Het
N [
N
NS )
N N
2
. R ~ N R2
sl g
R® N NHR? S
R® N NHR*
(IAiv) (IAiii)

So dd 8
Trong d6 Z = (CH2)n.

Céc hop chét c6 cong thire (TAiv) c6 thé didu ché dugce nhu di véi cac hop chét
c6 cong thire (IA) nhu dugc md ta trong cac so dd 1-5. Céc hop chét c6 cong thuc
(IAiii) c6 thé didu ché dugc tir céc hop chét c6 cong thirc (IAiv) theo budc quy trinh

(x), phan tng loai nudc thong qua carboxamit béc nhét. Céc diéu kién dugc wu tién
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bao gdbm amoniac 7M trong metanol & nhiét do ting cao 90°C tiép theo 12 loai nudc
bang TFAA.

Theo quy trinh tht chin, cac hop chét c6 cong thirc (IB) c6 thé didu ché duogc tir
cac hop chét c6 cong thire (XXIII) nhu dwgc minh hoa trong so 6 9.

XVl o R 0 K

R1 X 1 R1
R
R hil o R A RY v {{N RY
(0] 1 o
R4/ (i, () HoNRy
HoN RY —()—* HN RY N _— N
Ul 3 2
w AR & T
2 2 4
Fe PG R IN/’ku R3 N/)\CI RS N7 H’R
(XX (XXI) V)
(XIX) ®)
So dd 9

Trong d6 R* 12 H hogic metyl, RY 1a H hogc CH20H, PG' 1a tert-butoxycarbonyl; PG?
1 benzyl; X 1a clo, hydroxyl, nhém roi chuyén thich hgp hodc anhydrit thich hop.

Céc hop chét c¢6 cong thirc (XXIII), (VI), (XVIII) va (VII) c6 bén trén thi
truomg hodc c6 thé tdng hop dugce béi ngudi ¢6 hiéu biét trung binh vé linh vuc niy
theo tai liéu hoic quy trinh didu ché dugc md ta & ddy. Céc hop chit c6 cong thirc (IB)
¢6 thé tach duge thanh cic chit ddng phan déi anh twong tng bing cach tach bat doi
raxemat néu can. C4c hop chét c6 cong thic (IB) ¢6 thé didu ché duoc tir cac hop chit
¢6 cong thirc (XIX) va (VII) theo budc quy trinh (iv) phan tng thé 41 nhan v6i cac hop
chit c6 cong thirc (VII) trong didu kién két hop chéo Buchwald-Hartwig hodc qua
trung gian axit va nhiét d6 cao nhu dugc mo ta trong so do 1.

Céc hop chét ¢6 cong thirc (IB) ciing ¢6 thé diéu ché dwoc tir cac hop chét c6
cong thire (XX) va (XVIII) theo bude quy trinh (iii) phan ng axyl héa nhu dugc mo
ta trong so dd 1. Cac hop chét c6 cong thirc (XIX) o thé didu ché dugc tir cac hop
chét ¢6 cong thirc (XXI) va (VI) theo budce quy trinh (ii) va (i), phan Gng loai bao vé
tiép theo 13 phan ung thé 4i nhan thom nhu dwgc md ta trong so ¢ 1 va nhu dugc
minh hoa trong so @ 10. Céc hop chit ¢6 cong thirc (XIX) c6 thé didu ché dugc tir cac
hop chét c¢6 cong thire (XXIII) va (XVIII) theo bude quy trinh (iii), phan Gng tao lién
két amit nhu duge mo ta trong so dd 1.

Theo quy trinh thit muoi, cac hop chét c6 cong thirc (IB) ¢6 thé didu ché duoc
tir cac hop chét c6 cong thire (XXIII) nhu dwge minh hoa trong so b 10.
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Trong d6 R* 1a H hogic metyl, RY 1a H hosic CH,OH, PG' 14 tert-butoxycarbonyl; PG?
13 benzyl; X 1a clo, hydroxyl, nhém roi chuyén thich hop hodc anhydrit thich hop. Céc
hop chit c6 cong thue (XX) ¢b thé didu ché duge tir cac hop chit c6 cong thire (XXII)
va (VII) theo budc quy trinh (ii) va (iv), phén Ung loai bao vé va phan Ung thé 4i nhan
vé6i cac hop chit c6 cong thue (VII) trong didu kién két hop chéo Buchwald-Hartwig
hoic qua trung gian axit va nhiét do cao nhu duoc mo ta trong so dd 1. Viéc loai bao
vé c6 thé dién ra trong qua trinh budc phan tng (iv).

Céc hop chét c6 cong thire (XXII) c6 thé diéu ché dugc tir cac hop chét c6 cong
thire (XXIV) va (VI) theo bude quy trinh (i) phan Gng thé 4i nhan thom nhu dugc md
ta trong so dd 1.
Céc hop chét c6 cong thirc (XXIV) c6 thé diéu ché dugc tir céc hop chét c6 cong thirc
(XXIIT) theo budc phan tmg (xi) va (xii), cac budc loai bao vé va bao v¢ thich hop néu
cAn. Céc diu kién bao vé dugc wu tiénbao gbm di-tert-butyl dicarbonat véi trietylamin
& nhiét do trong phong tiép theo 1a loai nhom bao vé orthogonal trong phan ng hydro
hoa c6 xuc tac kim loai. Cac diéu kién dugc uu tién bao gdm hydro hoa & ap suét
344,74 KPa (50psi) & nhiét o trong phong qua paladi hydroxit.

Theo quy trinh th@t mudi mot, cac hop chét c6 cong thic (IA) cb thé dugc diéu
ché tir cac hop chét c6 cong thire (XXX) va (VIII), nhu duge minh hoa trén So 6 11.
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(XXVI) (1A)
Sodd 11
Trong d6 PG 14 tert-butoxycarbonyl; LG 1a nhom roi chuyén nhu clo, brom,

NHR*

jodo, tosylat, mesylat; W 1a hydroxyl hodc thiolete; X la clo, hydroxyl, nhém roi
chuyén thich hop hodc anhydrit thich hop; Z = (CH)x; A 12 --N(C=0O)R’-;

Céc hop chét c6 cong thirc (XXX), (XXVII), va (VII) c6 ban trén thi truong
hodc ¢6 thé tdng hop duoc béi ngudi co hidu biét trung binh vé linh vuc ndy theo tai
lidu holic quy trinh didu ché duge mo ta & ddy, cac hop chit c6 cong thirc (TA) ¢6 thé
didu ché duoc tir cac hop chét ¢ cong thire (XXV) va (VII) theo quy trinh (iii), phan
ung tao lién két amit nhu duoc mo ta trong so dd 1.

Céc hop chit c¢6 cong thitc (XXV) ¢6 thé didu ché duoc tir cac hop chét c6 cong
thire (XXVIII) va (XXVII) theo quy trinh (iv), phan tng thé 4i nhan nhu dugc mo ta
trong so dd 1.

Céc hop chét c6 cong thirc (XXVIII) c6 thé didu ché dugc tir cac hop chét co
cong thirc (XXIX) theo quy trinh (xiii), phan Ung halogen hoa qua trung gian
phosphoryl halogenua. Cac didu kién dién hinh bao gdm phan Ung cia phoshoryl
halogenua c6 hodc khong c¢é dung mdi bd sung & nhiét do trong phong hodc dugc dun
néng. Cac didu kién dwoc wu tién dé chuyén hoéa rugu thanh halogenua bao gbm
phosphoryl clorua va dun néng dén hoi luvu.

Hop chét ¢6 cong thitc (XXIX) c¢6 thé diéu ché dugo tir céc hop chat c6 cong
thire (XXX) va (VII) theo quy trinh (ii), phan ung thé 4i nhan nhu dugc mo ta trong so
do 1.
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Khi thuc hién viéc tdng hop cac hop chét theo sang ché, ngudi co hidu biét
trung binh vé linh vic ndy s& nhén thdy ring cin phai 4y miu va thir nghiém hdn hop
phan ung trudce khi lam sach @& theo doi tién trinh phan Gng va quyét dinh xem phan
ung c6 nén dugc tiép tuc hay phan mg da sén sang @2 1am sach d& thu dugc san phdm
mong mubn. Céc phuong phép phd bién dé thtr nghiém hdn hop phan tng bao gbm
phuong phap séc ki 16p mong (thin-layer chromatography - TLC), phuwong phap sic ki
16ng/phd khéi (liquid chromatography/mass spectroscopy - LCMS), va phuong phép
cong hudng tir hat nhan (nuclear magnetic resonance - NMR).

Ngudi c6 k¥ néng trong linh vyce cling s€ thiy duoc rang céc hop chét theo sang
ché c6 thé didu ché duoc dudi dang hdn hop gbm cac chét ddng phan khong d6i quang
hozic cac chit ddng phan hinh hoc (Vi dy, thé cis va trans trén vong xycloalkan). Céc
chit ddng phan nay c6 thé duogc tach bang cac ky thuat sdc ki chuén, nhu sic ky pha
thuong trén silica gel, sdc ky 1ong cao 4p didu ché dao pha hoic sic ky long siéu t6i
han. Nguoi ¢ k§ ning trong linh vuc ciing s€ thdy duoc ring mot s6 hop chit theo
sang ché 12 bat dbi va do d6 c6 thé didu ché dugc dudi dang hdn hgp raxemic hodc hén
hgp khong triét quang cua cac chét ddng phan ddi anh. Mot s6 phuong phap tach céac
chét ddng phan déi anh 1a c6 sin va da dwoc ngudi c6 hiéu biét trung binh vé linh vuc
ndy biét r5. Phuong phép dwoc wu tién dé tach cdc chit dong phan d6i anh thong

thuong 14 phuong phap sdc ki 16ng siéu t6i han sit dung pha tinh bét dbi.

Vi du thue hién sang ché

Trir khi duge luu y theo cach khéc, cac phan tGng duge thuc hién trong khi
quyén nito. Phuong phép sic ki trén silica gel dugc tién hanh bing cach st dung silica
gel ¢ 250-400 mesh dung nito 6 ap (~ 68,95-103,42 KPa (10-15 psi)) dé ddy dung
moi qua cot (“séc ki nhanh”). Khi dugc chi dinh, cac dung dich va hdn hop phan tng
duogc co dic bang cach lam bay hoi kiéu quay trong chan khong.

Phd cong hudng tir hat nhan (Nuclear magnetic resonance - NMR) 'H va F
trong moi trudong hop phu hop voi chu tric di dé xuét. DO dich chuyén héa hoc dic
trung (8) dugc bidu thi bing phan trigu tir tetrametylsilan tré xudng (d6i voi 'H-NMR)
va tir tricloflometan tré 1én (d6i véi °F NMR) bang cach sit dung céc chif viét tat
thong thuong dé goi tén c4c dinh chinh: vi dy, s, bo don; d, bd doi; t, bo ba; g, bd bon;

m, bd da; br, rong. Cac chir viét tit sau day da duogc st dung cho cic dung moi phé
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bién: CDCls, doterocloroform; ds-DMSO, doterodimetylsulfoxit; va CD3;0OD,
doterometanol. Néu thich hop, cac chat ddng phan hd bién c6 thé duoc ghi nhan trong
dit liéu NMR; va mot sb proton trao ddi dugc c6 thé khong nhin thy. Phd khéi, MS
(m/z), dugc ghi bang céch st dung phwong phép ion héa phun dién tir (electrospray
jonization - ESI) hodc ion héa héa hoc tai ap sudt khi quyén (atmospheric pressure
chemical ionization - APCI). Néu thich hop va trir khi dugc chi dinh khéc di dit liéu
m/z dugc dua ra 1a cho cac dong vi F, 3°CL, Br va 1.

Céach dinh danh trong sang ché 13 nhu duoc md ta trong TUPAC (International
Union of Pure and Applied Chemistry) va sit dung ACD/Name Version 12 (Toronto,
Canada) @& goi tén.

Trong céc vi du va vi du didu ché khong han ché dudi day trong ban mo ta, va
trong cac so dd néu trén, cic chit viét tit, dinh nghia va quy trinh phén tich sau c6 thé
dugc @& cap:

CDI 1a carbonyl di-imidazol;

DBU la diazabixyclo[5.4.0Jundec-7-en;

DCC 1a N,N’-dixyclohexylcarbodiimit;

DCM la diclometan; metylen clorua;

DEAD la dietylazodicarboxylat,

DIPEA/DIEA 12 N-etyldiisopropylamin, N,N-diisopropyletylamin;
DMA 1a dimetylaxetamit;

DMAP la dimetylaminopyridin;

DPPP 1a 1,3-bis(diphenylphosphino)propan;

EDCI-HCI 12 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua;
ee 1a lugng du chét ddng phan dbi anh;

HATU la 1-[Bis(dimetylamino)metylen]-1H-1,2,3 -triazolo[4,5-b]pyridinium 3-oxid
hexaflophosphat;

HOBt 1a hydroxybenzotriazol;

L.CMS la phép do phd khéi sdc ki 16ng (Rt = thoi gian luu);

Pdy(dba)s 12 trisdibenzylidenaxetondipaladi;

Pd(dppf)CI2 1a 1,1 -bis(diphenylphosphino)feroxen-paladi(Il)diclorua;
RuPHOS la 2-Dixyclohexylphosphino-2',6'-diisopropoxybiphenyl;
TBDMS la tertbutyldimetylsilyl;
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TLC 1a sic ki 16p méng;
Xantphos/Xphos 12 4,5-bis(diphenylphosphino)-9,9-dimetylxanten.

Céc diéu kién GCMS

Cot: 12m x 0,2mm, HP-1 metyl Siloxan, mang 0,33pm, dong qua cot 1,0ml/phut
Phuong phép: 7,6 phut: Nhiét d6 16 ban dau 105°C; giir 0,1 phit; ting 30°C/phut dén
didm cubi 300°C & 7,6 phit hodc 7,6 phit: Nhiét d¢ 16 ban dau 60°C; giit 0,1 phut;
ting 40°C/phit dén diém cudi 320°C & 7,6 phat hogc 5,1 phut: Nhiét do 16 ban dau
40°C; gitt 0,1 phut; ting 30°C/phut dén diém cudi 150°C ¢ 5,1 phit

Céc thong sé dAu vio GC: Piu vio trude, tach 30:1, He, &p sudt 55,16 KPa (8psi),
nhiét d6 voi phun 250°C, dong tdng 33,9ml/phit

Pidu chinh MSD: Nhiét do ngudn 230°C, nhiét 0 Quad 150°C, nhi¢t d0 Aux2 280°C
Thé tich bom: 1,0 pL

Thanh phin hé théng: Lo Agilent 5890 GC Oven v6i by phét hién chon loc theo khéi
luong Agilent 5973 Mass Selective Detector

Cac diéu kién LCMS

Axit: Waters Acquity HSS T3, 2,Immx50mm, C18, 1,7um; nhiét d§ cot 60°C

Bazo: Waters Acquity UPLC BEH, 2,Immx50mm, C18, 1,8um; nhiét do cdt 60°C
Pha dong: A: 0,1% axit formic trong nudc (thé tich/thé tich); pha dong B: 0,1% axit
formic trong axetonitril (thé tich/thé tich).

Pha dong A: 0,1% amoniac trong nudc (thé tich/thé tich); pha dong B: 0,1% amoniac
trong axetonitril (thé tich/thé tich)

Profin gradien:

Chay 1,5 phat: Cac diéu kién ban dau: A-95%:B-5%; gift © d&u kién ban diu trong
khoang tir 0,0-0,1 phut; tang tuyén tinh dén A-5%:B-95% trong 0,1-1,0 phut; git & A-
5%:B-95% trong khoang tir 1,0-1,1 phut; tré vé& cac diéu kién ban déu trong 1,1-1,5
phut.

Phé cong huong tir hat nhan (Nuclear magnetic resonance - NMR) H va F trong moi
trudong hgp phu hop véi chu trac da d& xuét. Do dich chuyén héa hoc dic trung (8)
duoc bidu thi bing phan triéu tir tetrametylsilan tr& xudng (@6i voi 'TH-NMR) va tir

triclo-flo-metan tr& 1én (d6i v6i °F NMR) béng cach sir dung céc chir viét tit thong
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thudng dé goi tén cac dinh chinh: vi dy, s, bd don; d, bo ddi; t, bd ba; g, bd bon; m,
nhiéu bd; br, rong. Cac chit viét tit sau ddy da dugc st dung cho cac dung méi phd
bién: CDCls, doterocloroform; de-DMSO, doterodimetylsulphoxit; va CD3OD,
doterometanol. Néu thich hop, cic chit dong phan hd bién c6 thé duoc ghi nhan trong
dit liéu NMR; va mot sb proton trao d6i dugc c6 thé khong nhin thiy.

Phé khéi, MS (m/z), dugc ghi bang cach st dung phuong phép ion héa phun
dién tir (electrospray ionisation - ESI) hodc ion héa hoéa hoc tai ap sudt khi quyén
(atmospheric pressure chemical ionisation - APCI). Néu thich hop va trr khi dugc chi
dinh khéc di dit liu m/z dugc dua ra 1a cho cac ddng vi °F, 35Cl, "Br va */I. Khi
phuong phép TLC diéu ché hoic phuong phép sic ki silica gel duge st dung, ngudi c6
hidu biét trung binh vé linh vuc nay c6 thé chon t6 hop dung moi bét ky dé tinh ché

hop chit mong mudn.

Phuong phép tinh ché (PM)

Céc hop chét trong cac vi du dugc tinh ché bang mot trong sb cac phuong phap tinh
ché (PM) dugc @& cap sau day trir khi dwge mo ta theo cach khac:

Phuong phap tinh ché A: HPLC didu ché béng cach sir dung [Agella venusil ASB C18
150x21,2mmx5um, tit 16% MeCN trong nuéc (0,225% axit formic) dén 36% MeCN
trong nude (0,225% axit formic)]

Phuong phép tinh ché B: HPLC didu ché bing cach stt dung [Phenomenex Gemini
C18 250x21,2mmx8um hodc 150mmx25mmx5um; tir 16-55% MeCN trong nudc
(0,1% amoniac) dén 36-60% MeCN trong nudc (0,1% amoniac)]

Phuong phéap tinh ché C: [YMC -Actus Triart C18 150x30um, tir 24% MeCN trong
nude (0,1 % amoniac) dén 44% MeCN trong nude (0,1 % amoniac)]

Phuong phap tinh ché D: HPLC diéu ché bang céach st dyng [Phenomenex Gemini
C18 250x21,2mmx8um, tir 25% MeCN trong nudc (amoniac pH=10) dén 45% MeCN
trong nudc (amoniac pH=10)] tiép theo 1a sic ki bat dbi bang cach sit dung AS
250x25mm L.D. cdt 20 pM, véi CO; siéu t6i han: EtOH hodc IPA (dung dich nuéc
amoniac 0,05%) 70:30 & tdc do dong tlr 50-80 mL/phut

Phuong phép tinh ché E: HPLC didu ché bing cach sit dung [Phenomenex Gemini
C18 250x21,2mmx8pum, tr 25% MeCN trong nuéc (0,225% amoniac) dén 45%

MeCN trong nuéc (0,225% amoniac) tiép theo 1a sic ki bét dbi bang cach sir dung cot
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AD 250mmx30mmx20um véi pha dong A: CO; siéu téi han va pha dong B MeOH
v6i 0,1% amoniac A:B 50:50 & tdc do dong 180 mL/phut

Phuong phép tinh ché F: Sc ki cot silica gel rtra gii bing 100% DCM dén 12%
MeOH véi 1% NH4OH.

Phuong phép tinh ché G: Séc ki cot silica gel rira gidi bang 97:2:1 DCM:MeOH:NH3
tiép theo 1a HPLC didu ché.

Phuong phap tinh ché H: HPLC didu ché bing cach sir dung cot: Waters XBridge C18
19mmx100mm, 5u; pha dong A: 0,03% amoni hydroxit trong nudc (thé tich/thé tich);
pha dong B: 0,03% amoni hydroxit trong axetonitril (thé tich/thé tich); tir 5-20% B dén
40-100% B & téc d6 dong 25 mL/phiit.

Phuong phép tinh ché I: HPLC diéu ché bang cach st dung cdt: Waters Sunfire C18
19mmx100mm, 5p; pha dong A: 0,05% TFA trong nuéc (thé tich/thé tich); pha dong
B: 0,05% TFA trong axetonitril (thé tich/thé tich); tir 20% B dén 40% B & 6,75 phut,
sau d6 dén 100% B & 7 phit & tdc d6 dong 30 mL/phut.

Do quay riéng

D6 quay riéng dya vao phuong trinh [a] = (100-a)/(I-c) va dugc bao cao dudi
dang céc s khong c6 don vi trong d6 ndng do ¢ theo don vi g/100 mL va do dai duong
di 1 theo don vi deximet. Cac don vi d0 quay riéng, (deg-mL)/(g-dm), 12 4n va khong
kém theo tri s6 dugc bao céo.

Quy trinh thu vién 1

N - N
reou t-amyl,
F\ﬁ\N tBuONa, Pd,(dba), F | XN
| Xphos 4
~Z — R
A o

Dung dich 0,2M chitra ((1R,55)-3-(2-clo-5-flopyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]
octan-8-yl)(xyclopropyl)metanon (vi du diéu ché 27, 500 pl, 100 pumol) trong rugu
tert-amyl dugc bd sung vao cic amin c6 cong thire (R*NHz) (150 pmol) tiép theo 1a

natri tert-butoxit (200 pmol), Pdx(dba)s (2 pmol) va XPhos (2 umol) trong nito. Cac
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phan ng dugc dun ndng dén 140°C trong birc xa vi song trong 40 phut. Cac phan ing

duoc 1am mat, c¢o dic trong chian khong va tinh ché bing phuong phap HPLC didu ché.

Phuong phép HPLC diéu ché

Phuong phap tinh ché 1 (PM1): Phenomenex Gemini C18, 250x21,2mmx8um;
axetonitril-amoni hydroxit; toc d§ dong 30 mL/phut; thoi gian gradien 8 phut.

Phuong phép tinh ché 2 (PM2): DIKMA Diamonsil C18 200mmx20mmxSpum;
MeCN-nuéce (0,225% axit formic); tdc d6 dong 35 mL/phut; thoi gian gradien 9 phiit.

Phuong phap LCMS:
Cot: XBridge C18 2,1mmx50mmxSum
Pha dong A: 0,05% amoni hydroxit trong nudc
Pha dong B: 100% MeCN
Gradien: 5% B dén 100% B & 3,40 phut sau d6 tr¢ lai 5% B & 4,21 phut.
Tbc dd dong: 0,8 mL/phit
Céc hop chét theo céc vi du trong bang sau dugc didu ché tir (1R,58)-3-(2-clo-5-
ﬂopyrimidin-4-y1)-3,8—diazabixyclo[3.2.l]octan-8-yl)(xyclopropyl)metanon (vi du
diéu ché 27) va amin thich hgp theo quy trinh thu vién 1.

X& Tén SM/dit liéwHPLC gradien hitu co
xyclopropyl{(1R,5S)-3-[5-flo-2- Pyridazin-4-amin
{ (pyridazin-4-ylamino)pyrimidin-4-yl]- | Rt =2,31 phut
3,8-diazabixyclo[3.2.1]oct-8- MS m/z 370 [M+H]*
yl}metanon 17-47% hitu co theo PM 1.
Propylamit clia axit 5-amino-1H-
3-({4-[(IR,55)-8- pyrazol-3-carboxylic (vi du diéu ché
(xyclopropylcarbonyl)-3,8- 83).
2 %iazab.ixy;.lo[g.2i§]ocF-3-)yg-5- 1 Rt = 2,45 phut
opyrimidin-2-yl}amino)-N-propyl- N
1H-pyrazol-5-carboxamit MS m/z 443 [M+H]
11-41% hitu co theo PM 2.
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Amit cua axit 7-amino-imidazoL1,2-
6-({4-[(1R,55)-8- a]pyridin-2-carboxylic (vi du di€u
(xyclopropylcarbonyl)-3,8- ché 86).
3 | diazabixyclo[3.2.1]oct-3-yl]-5- Rt =2.22 phi
flopyrimidin-2-yl}amino)imidazo[1,2- £=2,22 pht
MS m/z 451 [M+H]*

a]pyridin-2-carboxamit
10-40% hitu co theo PM 2.

5-({4-[(1R,55)-8- 2-(metylsulfonyl)-pyridin-4-amin
(xyclopropylcarbonyl)-3,8- Rt =2,35 pht

4 | diazabixyclo[3.2.1]oct-3-yl]-5-
flopyrimidin-2-yl}amino)pyridin-2- MS my/z 448 [M+H]*
sulfonamit 13-53% hitu co theo PM 1.

Vidu5
(1R,58)-N-etyl-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

B sung Cs2COs (405,6 mg, 1,248 mmol), Pd(OAc), (28 mg, 0,124 mmol) va
xantphos (72 mg, 0,124 mmol) vao dung dich chira (1R,5S)-3-(2-clopyrimidin-4-yl)-
N-etyl-3,8-diazabixyclo[3.2.1]octan-8-carboxamit (vi du diéu ché 29, 184 mg, 0,624
mmol) va tert-butyl 4-amino-1H-pyrazol-1-carboxylat (cong b6 don PCT sb
W02012022681, 126 mg, 0,686 mmol) trong DMA (8 mL). Phan ung dugc suc bing
nito trong 3 phut trudc khi dun néng dén 120°C trong birc xa vi song trong 1 gio. Phan
tng dugc cd dic trong chdn khong va tinh ché bang phuong phép sic ky cot silica gel
rira giai bing 10% MeOH trong DCM tiép theo 1a HPLC diéu ché (phuong phép tinh
ché B) @& tao ra hop chét néu & d& muc (81 mg, 38%).
'H NMR (400MHz, DMSO-de): & ppm 1,02 (t, 3H), 1,58 (d, 2H), 1,77 (d, 2H), 2,96-
3,11 (m, 4H) 3,79-4,09 (m, 2H), 4,34 (br s, 2H), 6,07 (d, 1H), 6,67 (¢, 1H), 7,49-7,94
(m, 3H), 8,82 (br s, 1H), 12,35 (br s, 1H). MS m/z 343 [M+H]*
Vidub6
5-({4-[(1R,55)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2. 1]oct-3-yl]pyrimidin-2-
yl}amino)-N,3-dimetylpyridin-2-carboxamit

Bd sung timg giot xyclopropancarbonyl clorua (27 mg, 0,26 mmol) vao dung
dich chua 5-((4—((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-
N,3-dimetylpicolinamit hydroclorua (vi du didu ché 1, 77 mg, 0,220 mmol) va
trietylamin (133 mg, 1,32 mmol) trong DCM (10 mL). Phan tng dugc khudy & nhiét
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d6 trong phong trong 1 gidr trude khi ¢d dic trong chén khong. Phdn cin dugc tinh ché
bang phwong phap HPLC didu ché @8 tao ra hop chat néu & dé muc (48 mg, 52%).

'H NMR (400MHz, DMSO-de): § ppm 0,60-0,85 (m, 4H), 1,53-2,07 (m, 5H), 2,56 (s,
3H), 2,75 (d, 3H), 2,95-3,04 (m, 1H), 3,04-3,15 (m, 1H), 3,96-4,26 (m, 2H), 4,55-4,67
(m, 1H), 4,73-4,85 (m, 1H), 6,28-6,37 (m, 1H), 7,99-8,11 (m, 2H), 8,39-8,47 (m, 1H),
8,74-8,81 (m, 1H), 9,52 (s, 1H). MS m/z 444 [M+Na]"

Vidu7vag

[(1S)-2,2-diﬂoxyclopropy1][(lR,SS)-3-{2-[(1-metyl-lH-pyrazol-4-
yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo[3.2.l]oct-8-y1]metanon va [(1R)-2,2-
difloxyclopropyl][(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon

B6 sung 4-((1R,5S)-3,8-diazabixyclo[3.2.l]octan—3-y1)-N-(1-metyl-1H—pyrazol-
4-yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 19, 700 mg, 2,17 mmol), HATU
(1,02 g, 2,61 mmol va DIPEA (0,76 mL, 4,34 mmol) vao dung dich chira axit (S)-2,2-
difloxyclopropan-1-carboxylic (vi du didu ché 68, 318 mg, 2,6 1mmol) trong DCM (20
mL) va phan Gng dugc khudy & nhiét do trong phong trong 18 gid. Phan tmg dugc pha
lodng bang DCM va dung dich nuéc amoni clorua bdo hoa. Lép hitu co duge tach, rira
tiép bang dung dich amoni clorua va c6 dic trong chdn khéng. Phan cin duge tinh ché
bing phuong phap séc ky cdt silica gel rira gidi bing 0-12% MeOH va 1% NH,OH
trong DCM. Phan cin dugc hoa tan trong DCM va ria tiép bang dung dich nuéc
amoni clorua bdo hoa ba 1an. Lép hitu co duge thu gom, ¢d dic trong chdn khong va
1am kho dé tao ra hop chit néu & d& muc (500 mg, 60%).

Hop chét néu & d& muc va chét dong phan d6i anh cia né ciing ¢6 thé diéu ché
duoc theo cung phuong phap bang cach s dung axit 2,2-difloxyclopropan-1-
carboxylic dang raxemic v6i bude tach bit dbi bd sung céc chat ddng phan dbi anh sau
khi tinh ché bing phwong phép sau day dé tao ra:

Pinh 1: Hop chat vi du 7: [(1S)-2,2—diﬂoxyclopropyl][(1R,58)—3-{2-[(1-mety1—lH-
pyrazol-4-yl)amino]pyrimidin-4-y1}-3, 8-diazabixyclo[3.2.1]oct-8-ylJmetanon

'H NMR (400MHz, DMSO-ds): 8 ppm 1,58-2,06 (m, 6H), 2,82-3,27 (m, 3H), 3,80 (s,
3 H), 4,14 (br s, 2H), 4,55-4,74 (m, 2H), 6,07-6,19 (m, 1H), 7,44 (s, 1H), 7,74 (br s,
1H), 7,93 (d, 1H), 8,90 (br s, 1H). MS m/z 390 [M+H]"; [Op* 50,1 (¢ 1,27, EtOH)
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binh 2: Hop chat vi du 8: [(1R)-2,2-difloxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-
pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon

IH NMR (400MHz, DMSO-ds): & ppm 1,58-2,06 (m, 6H), 2,82-3,27 (m, 3H), 3,80 (s,
3 H), 4,14 (br s, 2H), 4,55-4,74 (m, 2H), 6,07-6,19 (m, 1H), 7,44 (s, 1H), 7,74 (br s,
1H), 7,93 (d, 1H), 8,90 (br s, 1H). MS m/z 390 [M+H]"; [Op*-51 (¢ 0,66, EtOH)

Hop chét vi du 7 cling ¢6 thé didu ché duoc theo phuong phép sau:

B sung T3P (102 mL, 176 mmol) vao dung dich chia axit (S)-2,2-
difloxyclopropan-1-carboxylic (vi du diéu ché 68, 18,1 g, 35,33 mmol), 4-((1R,5S)-
3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl- 1H-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du didu ché 19, 11 g, 40 mmol) va DIPEA (41,7 mL, 246 mmol) trong
DMF (60 mL) va phan Gng dugc khudy & nhiét d6 trong phong trong 1,5 gio. Phan
ung dugc ngung bing cach bd sung dung dich nudc NaHCOs3 bdo hoa cho dén khi do
pH=6 va cd dic trong chdn khong. Phén cin dugc hoa tan trong DCM va rira bang
dung dich nudc NaHCO3 bdo hoa tiép theo 1a nuéc. Lép hiru co duge thu gom, lam
khd qua natri sulfat va c6 déc trong chan khong. Phin can duge tinh ché bang phuong
phap sic ky cdt silica gel rira giai bang 0-15% MeOH trong DCM v6i 1% amoniac
tiép theo 1a didu ché bAt déi sit dung Chiral Tech OD-H 250mmx21,2mm, 5y, bang
pha dong A 75% CO, va pha dong B 25% MeOH ¢ tdc d6 dong 80 mL/phit.

Vidu9
4-({4-[8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]-5 -flopyrimidin-2-
yl}amino)-N-etylbenzamit

Bb sung trietylamin (0,1 mL, 0,7 mmol), HATU (50 mg, 0,135 mmol) va axit
xyclopropancarboxylic (15 mg, 0,17 mmol) vao dung dich chia 4-((4-((1R,55)-3,8-
diazabixyclo[3.2.1]octan-3-yl)-5 -flopyrimidin-2-yl)amino)-N-etylbenzamit
hydroclorua (vi du diéu ché 24, 50 mg, 0,14 mmol) trong DCM (5 mL). Phéan tng
dugc khudy & nhiét do trong phong trong 18 gid truée khi tinh ché tryc tiép bang
phuong phép séc ky cot silica gel rira giai bing 0-10% MeOH trong DCM dé tao ra
hop chét néu & d& muc. 'H NMR (400MHz, CDCls): 8 ppm 0,78 (br s, 2H), 1,00 (d,
2H), 1,21 (t, 3H), 1,61-1,75 (m, 1H), 1,79 (d, 1H), 1,83-1,97 (m, 2H), 2,05 (d, 2H),
3,25 (dd, 2H) 3,36-3,53 (m, 2H), 4,16 (d, 1H), 4,28 (d,1H), 4,52 (d, 1H), 4,74 (br s,
1H), 6,28 (t, 1H), 7,37 (s, 1H), 7,53 (d, 2H), 7,70 (d, 2H), 7,85 (d, 1H).

MS m/z 439 [M+H]"
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Vidu 10
3-clo-5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl} amino)-N-metylpyridin-2-carboxamit

Hop chit néu & d& muc dugc diéu ché bang phuong phap duge md ta trong vi dy
9 bing cach st dung 5-((4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-
yl)amino)-3-clo-N-metylpicolinamit hydroclorua (vi du didu ché 5) va axit (S)-2,2-
difloxyclopropan-1-carboxylic (vi du didu ché 68). Phan cin dugc tinh ché bang
phuong phép HPLC didu ché tiép theo 12 sic ki bat d6i nhu duge mé ta dudi day:
HPLC diéu ché: DIKMA Diamonsil(2) C18 200 x 20mm X 5pm
Pha dong: tir 10% MeCN trong nudce (0,225% axit formic) dén 60% MeCN trong nuéc
(0,225% axit formic)
S#c ky bat d6i didu ché: Chiralpak AD 250x30mm L.D.10pm
Pha dong: CO; siéu t6i han:MeOH (dung dich nuéc amoniac 0,1%) 55:45;
Téc d6 dong: 50 mL/phit
IH NMR (400MHz, DMSO-ds): 8 ppm 1,61-2,03 (m, 6H), 2,75 (d, 3H), 2,92-3,10 (m,
2H), 3,18-3,26 (m, 1H), 4,15 (br s, 2H), 4,58-4,76 (m, 2H), 6,40 (dd, 1H), 8,05-8,14
(m, 1H), 8,44 (d, 2H), 8,81 (dd, 1H), 9,77 (d, 1H). MS m/z 478 [M+H]"
Vidullval2

[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(2R)- 1-hydroxypropan-2-yl]pyridin-3-

yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl}metanon
va (([(18)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(2S)-1-hydroxypropan-2-
yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl }metanon

Céc hop chit néu & d& muc dugc didu ché bang phuong phap duge md ta trong vi
du 9 bing cach st dung 2-(5-((4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-
yD)pyrimidin-2-yl)amino)pyridin-2-yl)propan-1-ol hydroclorua (vi du didu ché 2) dang
raxemic va axit (S)-2,2-difloxyclopropan-1-carboxylic (vi du diéu ché 68). Phin cin
dugc tinh ché bing phuong phap HPLC diéu ché tiép theo 1a tich cac chit dong phan
d6i anh bing phuong phap sic ky bat d6i nhu duge mé ta dudi déy:
HPLC diéu ché: Kromasil Eternity XT C18 250x21,2x10pum
Pha dong: tir 16% MeCN trong nudc (amoniac pH=10) dén 36% MeCN trong nudc
(amoniac pH=10); téc ¢ dong: 30 mL/phit
Phuong phép sic ky bét dbi diéu ché: Chiralpak AD 250x30mm L.D.10pm
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Pha ddng: CO; siéu t6i han:IPA (dung dich nuéc amoniac) 55:45; tbc @0 dong: 70
mL/phut

Hop chét rira giai déu tién duoc gan tuy y 1a: Vidu 11:

'H NMR (400MHz, DMSO-ds): & ppm 1,19 (d, 3H), 1,61 - 2,07 (m, 6H), 2,83-3,06
(m, 3H), 3,24 (br s, 2H), 3,43-3,53 (m, 1H), 3,62 (m,1H), 4,18 (br s, 2H), 4,50-4,81
(m, 3H), 6,27 (m, 1H), 7,15 (d, 1H), 7,93-8,11 (m, 2H) , 8,74 (br s, 1H) , 9,19 (s, 1H).
MS m/z 445 [M+H]"

Hop chét rira giai thit hai dugc gan tuy y 1a: Vi du 12

'H NMR (400MHz, DMSO-de): 8 ppm 1,18 (d, 3H), 1,60-2,07 (m, 7H), 2,83-3,04 (m,
3H), 3,25 (dd, 1H), 3,44-3,52 (m, 1H), 3,57-3,66 (m, 1H), 4,13 (br s, 2H), 4,52-4,79
(m, 3H), 6,27 (dd, 1H), 7,15 (d, 1H), 7,93-8,09 (m, 2H), 8,74 (d, 1H), 9,19 (s, 1H). MS

m/z 445 [M+H]*

Céc hop chét vi dy sau dugc diéu ché theo phuwong phéap duge mo ta trong Vi du

didu ché 9 bing cach st dung axit va amin thich hop nhu da mé ta. Chi tiét v& viéc

tinh ché dugc mo ta dé cap dudi day:

)

Vi du | Céng thirc ciu
s6 | trac/tén

Nguyén liéu ban diu

Dt liéu

13 | 4-({4-[(1R,55)-8-
(xyanoaxetyl)-3,8-

Axit xyanoaxetic va 4-
((4-((1R,59)-3,8-

Rt = 1,76 phut MS m/z 420
[M+H]"

diazabixyclo[3.2.1]oc | diazabixyclo[3.2.1]octa | Phuong phép tinh ché H.
t-3-yl]pyrimidin-2- n-3-yl)pyrimidin-2-
yl}amino)-N- yl)amino)-N-
etylbenzamit etylbenzamit
hydroclorua (vi du diéu
ché 4).
14 | 5-({4-[(1R,5S)-8- Axit 'H NMR (400MHz, MeOH-

(xyclopropylcarbonyl
)-3,8-
diazabixyclo[3.2.1]oc
t-3-yl]pyrimidin-2-
yl}amino)-N-etyl-3-
metylpyridin-2-
carboxamit

xyclopropancarboxylic
va 5-((4-((1R,55)-3,8-
diazabixyclo[3.2.1]octa
n-3-yl)pyrimidin-2-
yl)amino)-N-etyl-3-
metylpicolinamit
hydroclorua (vi du didu
ché 3).

ds): 8 ppm 0,87-0,97 (m,
4H), 1,26 (t, 3H), 1,77-2,15
(m, 5H), 2,65 (s, 3H), 3,40
(m, 2H), 3,45 (m, 2H), 4,07
(m, 1H), 4,56 (m, 1H), 4,85
(m, 2H), 6,69 (d, 1H), 7,87
(br s, 1H), 7,90 (d, 1H),
8,69 (brs, 1H).

MS m/z 436 [M+H]*

PM A.
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15 | 5-({4-[(1R,5S)-8- Axit TH NMR (400MHz, MeOH-
(xyclopropylcarbonyl | xyclopropancarboxylic | d4): & ppm 0,86-0,98 (m,
)-3,8- va 5-((4-((1R,59)-3,8- | 4H), 1,78-2,13 (m, SH),
diazabixyclo[3.2.1]oc | diazabixyclo[3.2.1]octa | 2,62 (s, 3H), 3,1 1-3,35 (m,
t-3-yl]pyrimidin-2- n-3-yl)pyrimidin-2- 3H), 4,41-4,49 (br s, 1H),
yl}amino)-3- yl)amino)-3- 4,75-4,81 (m, 2H), 6,29-
metylpyridin-2- metylpicolinamit 6,30 (m, 1H), 8,00-8,01 (m,
carboxamit hydroclorua (vi du didu | 2H), 8,75-8,76 (m, 1H).

che 18). MS m/z 408 [M+H]*
PM B.

16 | Axit xyclopropancarboxylic | 'TH NMR (400MHz, MeOH-
xyclopropyl[(1R,5S)- | va 2-(4-((4-((1R,5S)- d4): 6 ppm 0,89-0,97 (m,
3-(2-{[1-(2- 3,8-diazabixyclo- 5H), 1,77-2,10 (m, 6H),
hydroxyetyl)-1H- [3.2.1]octan-3- 3,07-3,18 (m, 2H), 3,87 (t,
pyrazol-4- yl)pyrimidin-2- 2H), 4,19 (t, 2H), 4,72-4,77
yl]amino}pyrimidin- | yl)amino)-1H-pyrazol- | (m, 2H), 6,12 (d, 1H), 7,52
4-y1)-3,8- 1-yl)etan-1-ol (s, 1H), 7,86 -7,89 (m, 2H).
diazabixyclo[3.2.1]oc | hydroclorua (vi du diéu | MS m/z 384 [M+H]*
t-8-ylJmetanon che 20). PMC.

17 | 1,2-oxazol-5- 4-((1R,55)-3,8-diaza- | 'H NMR (400MHz,
yI{(1R,5S)-3-[2-(1H- | bixyclo[3.2.1]octan-3- | DMSO-de): & ppm 1,56-
pyrazol-4- y1)-N-(112-pyrazol-4- | 2,39 (m, 4H), 2,96-3,22 (m,
ylamino)pyrimidin-4- | yl)pyrimidin-2-amin 2H), 4,01-4,37 (m, 2H),
yl]-3,8- hydroclorua (vi du diéu | 4,61-4,96 (m, 2H), 6,04-
diazabixyclo[3.2.1]oc ché 22) va axit 6,20 (m, 1H), 7,10 (d,1H),
t-8-yl} metanon isoxazol-5-carboxylic. | 7,42-7,84 (m, 2H), 7,87-

8,04 (m, 1H), 8,77-8,82 (m,
1H), 8,83-8,94 (m, 1H),
12,19-12,48 (m, 1H),
MS m/z 367 [M+H]"
PM B.

18 | [(1R,5S)-3-(2-{[5- 2-(5-((4-((1R,5S)-3,8- | 'HNMR (400MHz, MeOH-

clo-6-(2-
hydroxyetyl)pyridin-
3-
ylJamino}pyrimidin-
4-y1)-3,8-
diazabixyclo[3.2.1]oc
t-8-y1][(1S5)-2,2-
difloxyclopropyl]met
anon

diazabixyclo[3.2.1]octa
n-3-yl)pyrimidin-2-
yl)amino)-3-
clopyridin-2-yl)etan-1-
ol hydroclorua

(vi du didu ché 6) va
axit (S)-2,2-
difloxyclopropan-1-
carboxylic (vi du diéu
ché 68).

ds): & ppm 1,75-2,07 (m,
6H), 3,00-3,07 (m, 1H),
3,11 (s, 2H), 3,81-3,95 (m,
2H), 4,09-4,41 (m, 2H),
4,58-4,83 (m, 4H), 6,23-
6,34 (m, 1H), 7,92-8,06 (m,
1H), 8,24- 8,35 (m, 1H),
8,61- 8,72 (m, 1H).

MS m/z 465 [M+H]"
PMD.
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19 | [(15)-2,2- 2-(5-((4-((1R,55)-3,8- | 'H NMR (400MHz, MeOH-
difloxyclopropyl][(IR | diazabixyclo[3.2.1]octa | d4): 8 ppm 1,58-2,07 (m,
,58)-3-(2-{[5-flo-6- n-3-yl)pyrimidin-2- 1H), 2,81-2,89 (m, 1H),

(2- yl)amino)-3-flopyridin- | 2,90-3,26 (m, 2H), 3,62-
hydroxyetyl)pyridin- | 2-yl)etan-1-ol 3,73 (m, 1H), 3,98-4,32 (m,
3- hydroclorua (vi du diéu | 1H), 4,53-4,78 (m, 2H),
yl]amino}pyrimidin- ché 7) va axit (S)-2,2- | 6,25-6,37 (m, 1H), 8,00-
4-y1)-3,8- difloxyclopropan-1- 8,15 (m, 2H), 8,54-8,67 (m,
diazabixyclo[3.2.1]oc | carboxylic (vi du diéu | 1H), 9,46 (s, 1H).
t-8-yllmetanon ché 68). MS m/z 449 [M+H]"
PMD.

20 | [(1S)-2,2- (S)-1-(5-((4-((1R,5S)- | '"H NMR (400MHz,
difloxyclopropyl]{(1 | 3.8- DMSO-ds): 6 ppm 1,58-
R,5S)-3-[2-({5-flo-6- | diazabixyclo[3.2.1]octa | 2,07 (m, 1H), 2,81-2,89 (m,
[(3S)-3- n-3-yl)pyrimidin-2- 1H), 2,90-3,26 (m, 2H),
hydroxypyrolidin-1- | yl)amino)-3-flopyridin- | 3,62-3,73 (m, 1H), 3,98-
yl]pyridin-3- 2-yl)pyrolidin-3-ol (vi 4,32 (m, 1H), 4,53-4,78 (m,
yl}amino)pyrimidin- | du diéu ché 8) va axit | 2H), 6,25-6,37 (m, 1H),
4-yl]-3,8- (S)-2,2-difloxyclo- 8,00-8,15 (m, 2H), 8,54-
diazabixyclo[3.2.1]oc | propan-1- carboxyllc (vi | 8,67 (m, 1H), 9,46 (s, 1H).
t-8-yl} metanon du diéu ché 68). MS m/z 490 [M+H]*

PM B.

21 | [(1S)-2,2- (R)-1-(5-((4-((1R,5S)- | 'HNMR (400MHz,
difloxyclopropyl]{(1 | 3,8~ DMSO-d¢): 6 ppm 1,59-
R,5S)-3-[2-({5-flo-6- | diazabixyclo[3.2.1]octa | 2,06 (m, 8H), 2,82-3,03 (m,
[(3R)-3- n-3-yl)pyrimidin-2- 2H), 3,10-3,29 (m, 2H),

hydroxypyrolidin-1-
yl]pyridin-3-
yl}amino)pyrimidin-
4-yl]-3,8-
diazabixyclo[3.2.1]oc
t-8-yl}metanon

yl)amino)-3-flopyridin-

2-yl)pyrolidin-3- -ol (vi
du didu ché 9) va axit
(S)-2,2-difloxyclo-
propan-1-carboxylic (vi
du diéu ché 68).

3,48-3,67 (m, 3H), 4,00-
437 (m, 3H), 4,59-4,74 (m,
2H), 4,85-4,94 (m, 1H),
6,16-6,27 (m, 1H), 7,78-
7,89 (m, 1H), 7,95 (s, 1H),
8,11-8,22 (m, 1H), 8,90-
9,03 (m, 1H).

MS m/z 490 [M+H]*

PM B.
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22 | [(1S)-2,2- 1-(5-((4-((1R,55)-3,8- | 'H NMR (400MHz,
difloxyclopropyl][(IR | diazabixyclo[3.2.1]octa | DMSO-ds): 6 ppm 1,70-
,55)-3-(2-{[5-flo-6- n-3-yl)pyrimidin-2- 2,20 (m, 6H), 2,91-3,25 (m,
(3-hydroxyazetidin-1- | yl)amino)-3-flopyridin- | 3H), 3,81-3,93 (m, 2H),
yl)pyridin-3- 2-yl)azetidin-3-ol (vi 4,08-4,24 (m, 1H), 4,24-
yl]lamino}pyrimidin- | du diéu ché 10) va axit | 4,38 (m, 3H), 4,53-4,79 (m,
4-y1)-3,8- (S)-2,2-difloxyclo- 5H), 6,14-6,26 (m, 1H),
diazabixyclo[3.2.1]oc | propan-1-carboxylic (vi | 7,64-7,77 (m, 1H), 7,86-
t-8-ylJmetanon du diéu ché 68). 7,97 (m, 1H), 8,08-8,19 (m,

1H).
MS m/z 476 [M+H]*
PMD.

23 | [(1R,5S)-3-(2-{[5- 2-((5-((4-((1R,5S)-3,8- | 'H NMR (400MHz,
clo-6-(2- diazabixyclo[3.2.1]octa | DMSO-d¢): 6 ppm 1,61-
hydroxyetoxy)pyridin | n-3-yl)pyrimidin-2- 2,02 (m, 6H), 2,87-3,14 (m,
-3- yl)amino)-3- 2H), 3,21-3,29 (m, 1H),
yl]amino}pyrimidin- | clopyridin-2- 3,67-3,77 (m, 1H), 3,87-
4-y1)-3,8- yl)oxy)etan-1-ol 4,27 (m, 2H), 4,27-4,32 (m,
diazabixyclo[3.2.1]oc | hydroclorua 2H), 4,55-4,73 (m, 2H),
t-8-y1][(1S)-2,2- (vi du didu ché 11) va | 4,79-4,88 (m, 1H), 6,21-
difloxyclopropylJmet | axit (S)-2,2- 6,32 (m, 1H), 7,94-8,05 (m,
anon difloxyclopropan-1- 1H), 8,22-8,41 (m, 2H),

carboxylic (vi du didu | 9,12-9.24 (m, 1H).
ché 68). MS m/z 481 [M+H]"
PM B.
24 | Axit (1R,2R)-2- (1R,2R)-2-xyanoxyclo- | 'TH NMR (400MHz,

{[(1R,58)-3-{2-[(1-
etyl-1H-pyrazol-4-
yl)amino]pyrimidin-
4-yl}-3,8-
diazabixyclo[3.2.1]oc
t-8-
yl]carbonyl}xyclopro
pancarbonitril

propan-1-carboxylic (vi
du diéu ché 72) va 4-
((1R,5S)-3,8-
diazabixyclo-
[3.2.1]octan-3-yl)-N-
(1-etyl-1H-pyrazol-4-
yl)pyrimidin-2-amin
hydroclorua (vi du didu
ché 23).

DMSO-ds): & ppm 1,33 (t,
3H), 1,42 (m, 1H), 1,63-
1,81 (m, 3H), 1,80-2,10 (m,
2H), 2,88-3,15 (m, 4H),
4,07 (m, 2H), 4,04-4,09 (m,
2H), 4,60 (s, 1H), 4,85 (s,
1H), 6,11 (m, 1H), 7,45 (s,
1H), 7,75 (s, 1H), 7,92 (d,
1H), 8,86 (s, 1H).

MS m/z 393 [M+H]"

PM B (RT = 8,31 phut).
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25 | [(1S)-2,2- (5-((4-((1R,55)-3,8- '"H NMR (400MHz,
difloxyclopropyl][(1R | diazabi- DMSO-ds): 6 ppm 1,57-
,55)-3-(2-{[5-flo-6- xyclo[3.2.1]octan-3- 2,08 (m, 7H), 2,95 (d, 1H),
(hydroxymetyl)pyridi | yl)pyr-imidin-2- 3,03 (d, 1H), 4,15 (brs,
n-3- yl)amino)-3-flo- 2H), 4,50 (s, 2H), 4,59-4,76
yl]lamino}pyrimidin- | pyridin-2-yl)metanol (m, 2H), 5,15 (br s, 1H),
4-y1)-3,8- hydroclorua (vi du diéu | 6,34 (m, 1H), 8,06 (d, 1H),
diazabixyclo[3.2.1]oc ché 12) va axit (S)-2,2- | 8,12 (d, 1H), 8,62 (d, 1H),
t-8-yllmetanon difloxyclopropan-1- 9,56 (br s, 1H).

carboxylic (vi du didu | MS m/z 435 [M+H]*
che 68). PMB.

26 | 2-[5-({4-[(1R,5S)-8- | 2-(5-((4-((1R,5S)-3,8- | 'HNMR (400MHz,
{[(15)-2,2- diazabixyclo[3.2.1]Jocta | DMSO-ds): 6 ppm 1,67-
difloxyclopropyl]carb | n-3-yl)pyrimidin-2- 1,884 (m, 11H), 2,92-2,95
onyl}-3,8- yl)amino)-pyridin-2- (m, 2H), 3,20-3,28 (m, 2H),
diazabixyclo[3.2.1]Joc | yl)-2-metylprop- 4,20 (m, 2H), 4,65 (m, 2H),
t-3-yl]pyrimidin-2- annitril hydroclorua (vi | 6,29-6,32 (m, 1H), 7,47-
yl}amino)pyridin-2- | du diéu ché 13) va axit | 7,50 (m ,1H), 8,01-8,03 (m,
yl]-2- (S)-2,2- 1H), 8,24-8,26 (m, 1H),
metylpropannitril difloxyclopropan-1- 8,81 (brs, 1H), 9,41 (s, 1H).

carboxylic (vi du didu | MS m/z 454 [M+H]*
ché 68). PMB.

27 | 5-({4-[(1R,5S)-8- 5-((4-((1R,55)-3,8- "H NMR (400MHz,

{[(IR,2R)-2-
xyanoxyclopropyl]car
bonyl}-3,8-
diazabixyclo[3.2.1]oc
t-3-yl]pyrimidin-2-
yl}amino)-3-flo-N-
metylpyridin-2-
carboxamit

diazabixyclo[3.2.1]octa
n-3-yl)pyrimidin-2-
yl)amino)-3-flo-N-
metylpic-olinamit
hydroclorua (vi du didu
ché 14) va axit
(1R,2R)-2-xyanoxyclo-
propan-1-carboxylic (vi
du didu ché 72).

DMSO-dg): 8 ppm 1,35 (m,
2H), 1,65 (m, 1H), 1,75 (m,
2H), 2,09 (m, 2H), 2,76 (m,
3H), 2,94-3,08 (m, 3H),
4,15 (m, 2H), 4,61 (m, 1H),
4,88 (m, 1H), 6,40-6,43 (m,
1H), 8,08-8,10 (m, 1H),
8,28 (m, 1H), 8,43-8,44 (m,
1H), 8,69 (s, 1H), 9,89 (s,
1H).

MS m/z 452 [M+H]*

PM B.
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28 | 5-({4-[(1R,5S)-8- Axit 2,2-diflo- "TH NMR (400MHz,
{[(1R)-2,2- xyclopropan-1- DMSO-ds): & ppm 1,60-
difloxyclopropyl]carb | carboxylic dang 2,00 (m, 6H), 2,75-2,76 (m,
onyl}-3,8- raxemic va 5-((4- 3H), 2,95-3,05 (m, 2H),
diazabixyclo[3.2.1]oc | ((1R,55)-3,8-diazabi- | 3,25 (m, 1H), 4,20 (m, 2H),
t-3-yl]pyrimidin-2- xyclo[3.2.1]octan-3- 4,65 (m, 2H), 6,40 (m, 1H),
yl}amino)-3-flo-N- yD)pyrimidin-2- 8,09-8,11 (m, 1H), 8,20-
metylpyridin-2- yl)amino)-3-flo-N- 8,30 (m, 1H), 8,40 (m, 1H),
carboxamit metylpicolin-amit 8,69 (s, 1H), 9,89 (s, 1H).

hydroclorua (vi du diéu | SFC Rt = 5,05 phut
che 14) bang cach tach

céc chit ddng phan dbi

anh nhu dugc mo ta

trén day trong PM E.

29 | 5-({4-[(1R,55)-8- Axit 2,2-diflo- 'HNMR (400MHz,
{[(1S)-2,2- xyclopropan-1- DMSO-de): & ppm 1,60-
difloxyclopropyl]jcarb | carboxylic dang 2,05 (m, 6H), 2,75-2,76 (m,
onyl}-3,8- raxemic va 5-((4- 3H), 2,95-2,98 (m, 2H),
diazabixyclo[3.2.1]oc | ((1R,5S)-3,8-diazabi- | 3,19 (m, 1H), 4,20 (m, 2H),
t-3-yl]pyrimidin-2- xyclo[3.2.1]octan-3- 4,63-4,73 (m, 1H), 6,39-
yl}amino)-3-flo-N- yl)pyrimidin-2- 6,43 (m, 1H), 8,09-8,11 (m,
metylpyridin-2- yl)amino)-3-flo-N- 1H), 8,24-8,27 (m, 1H),
carboxamit metylpicol-inamit 8,43 (m, 1H), 8,69 (s, 1H),

hydroclorua (vi du diéu | 9,89 (s, 1H).
ché 14) bépg cach tach | MS m/z 462 [M+H]*
cac chat dong phAan?dm SFC Rt= 5,51 phit
anh nhu dugc mo ta
trén day trong PM E.

30 | 3-clo-5-({4-[(1R,5S)- | 5-((4-((1R,5S)-3,8- "H NMR (400MHz,

8-
(xyclopropylcarbonyl
)-3,8-
diazabixyclo[3.2.1]oc
t-3-yl]pyrimidin-2-
yl}amino)-N-
metylpyridin-2-
carboxamit

diaza-
bixyclo[3.2.1]octan-3-
yl)pyrimidin-2-
yl)amino)-3-clo-N-
metylpicol-inamit
hydroclorua (vi du didu
ché 5) va

axit
xyclopropancarboxylic.

DMSO-de): 6 ppm 0,78 (d,
4H), 1,57-1,89 (m, 3H),
2,03 (br s, 2H), 2,76 (d,
3H), 3,00-3,16 (m, 2H),
4,05 (s, 2H), 4,62 (br s, 1H),
4,79 (br s, 1H), 6,39 (d,
1H), 8,08 (d, 1H), 8,45 (s,
2H), 8,82 (d, 1H), 9,77 (s,
1H).

MS m/z 442 [M+H]*

PM B.
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31 | 3-clo-5-({4-[(1R,55)- | 5-((4-((1R,5S)-3,8- '"H NMR (400MHz,
8-{[(1R,2R)-2- diazabixyclo[3.2.1]octa | DMSO-ds): 8 ppm 1,21 (t,
xyanoxyclopropyl]car | n-3-yl)pyrimidin-2- 1H), 1,30-1,47 (m, 2H),
bonyl}-3,8- yl)amino)-3-clo-N- 1,64 (d, 1H), 1,68-1,88 (m,
diazabixyclo[3.2.1]Joc | metylpicol-inamit 2H), 1,90-2,14 (m, 2H),
t-3-yl]pyrimidin-2- hydroclorua (vi du diéu | 2,73 (d, 3H), 2,84-2,96 (m,
yl}amino)-N- ché 5) va axit (IR,2R)- | 1H), 2,97-3,22 (m, 2H),
metylpyridin-2- 2-xyanoxyclopropan-1- | 4,12 (br s, 2H), 4,60 (d,
carboxamit carboxylic 1H), 4,87 (br s, 1H), 6,39 (t,

(Vi du didu ché 72). | 1H), 8,07 (dd, 1H), 8,43 (br
s, 2H), 8,80 (d, 1H), 9,77 (s,
1H).

MS m/z 467 [M+H]*
PM B.

32 | 5-({4-[(1R,5S)-8- 5-((4-((1R,5S)-3,8- 'HNMR (400MHz,
{[(1IR,2R)-2- diazabixyclo[3.2.1]octa | DMSO-ds): 6 ppm 1,29-
xyanoxyclopropyl]car | n-3-yl)pyrimidin-2- 1,51 (m, 2H), 1,55-2,16 (m,
bonyl}-3,8- yl)amino)-N,3- 5H), 2,56 (s, 3H), 2,75 (d,
diazabixyclo[3.2.1]Joc | dimetylpicolinamit 3H), 2,89-3,12 (m, 3H),
t-3-yl]pyrimidin-2- hydroclorua 4,13 (brs, 2H), 4,61 (d,
yl}amino)-N,3- (Vidu diduché 1)va | 1H), 4,89 (brs, 1H), 6,35 (¢,
dimetylpyridin-2- axit (1R,2R)-2- 1H), 8,02-8,10 (m, 2H),
carboxamit xyanoxyclo-propan-1- | 8,45 (d, 1H), 8,77 (s, 1H),

carboxylic (vi dy diéu | 9,56 (s, 1H).

ché 72). MS m/z 447 [M+H]*
PM B.

33 | 5-((4-((1R,55)-8-((S)- | 5-((4-((1R,55)-3,8- "H NMR (400MHz,

2,2-difloxyclopropan-
1-carbonyl)-3,8-

diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-

| yDamino)-N,3-

dimetylpicolinamit

diazabixyclo[3.2.1]octa
n-3-yl)pyrimidin-2-
yl)amino)-N,3-
dimetylpicolinamit
hydroclorua

(Vi du diéu ché 1) va
axit 2,2~
difloxyclopropan-1-
carboxylic dang
raxemic bang cach tach
c4c chit ddng phan
theo PM D dinh 2 duoc
gan tiy ¥ 12 hop chét
néu & dé muc.

DMSO-ds): 8 ppm 1,67-
1,88 (m, 6H), 2,57 (d, 3H),
2,76 (d, 3H), 2,95-3,06 (m,
2H), 3,21-3,24 (m, 1H),
4,64-4,72 (m, 2H), 6,32-
6,36 (m, 1H), 8,064 (d, 2H),
8,43 (s, 1H), 8,77 (d, 1H),
9,54 (s, 1H).

MS m/z 458 [M+H]*
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34 | 5-[(4-{(1R,5S)-8- Axit 2,2-diflo- 'H NMR (400MHz,

[(2,2- xyclopropan-1- DMSO-ds): 6 ppm 1,85-
difloxyclopropyl)carb | carboxylic dang 2,03 (m, 6H), 2,57 (s, 3H),
onyl]-3,8- raxemic va 5-((4- 2,98 (d, 1 H), 3,07-3,28 (m,
diazabixyclo[3.2.1]Joc | ((1R,55)-3,8-diaza- 3H), 4,08-4,36 (m, 2H),
t-3-yl} pyrimidin-2- bixyclo[3.2.1]octan-3- | 4,62-4,75 (m, 2H), 6,34-
yl)amino]-3- yl)pyrimidin-2- 6,38 (m, 1H), 7,20 (s, 1H),
metylpyridin-2- yl)amino)-3- 7,84 (s, 1H), 8,07-8,10 (m,
carboxamit metylpicolinamit 2H), 8,74-8,78 (m, 1H),

hydroclorua (vi dy didu | 9,54 (s, 1H).

che 26). MS m/z 444 [M+H]*

PM B.

35 | 5-({4-[(1R,55)-8- Axit (S)-2,2- "H NMR (400MHz,
{[(1S)-2,2- difloxyclo-propan-1- DMSO-dg): & ppm 1,85-
difloxyclopropyl]carb | carboxylic (vi du diéu | 2,03 (m, 6H), 2,57 (s, 3H),
onyl}-3,8- ché 70) va 5-((4- 2,98 (d, 1 H), 3,07-3,28 (m,
diazabixyclo[3.2.1Joc | ((1R,5S)-3,8- 3H), 4,08-4,36 (m, 2H),
t-3-yl]pyrimidin-2- diazabixyclo[3.2.1]octa | 4,62-4,75 (m, 2H), 6,34-
yl}amino)-3- n-3-yl)pyrimidin-2- 6,38 (m, 1H), 7,20 (s, 1H),
metylpyridin-2- yl)amino)-3- 7,84 (s, 1H), 8,07-8,10 (m,
carboxamit metylpicolinamit 2H), 8,74-8,78 (m, 1H),

hydroclorua (vi du diu | 9,54 (s, 1H).

ché 26). Rt = 0,55 phtit; MS m/z 444
[M+H]*
PMF.

36 | xyclopropyl[(1R,5S)- | 4-((1R,5S)-3,8-diaza- | 'H NMR (400MHz,
3-{2-[(1-metyl-1H- bixyclo[3.2.1]octan-3- | CDCl;3): 6 ppm 0,78 (m,
pyrazol-4- y1)-N-(1-metyl-1H- 4H), 0,90-1,00 (m, 2H),
yl)amino]pyrimidin- | pyrazol-4- 1,60-2,05 (m, 4H), 3,10 (m,
4-y1}-3,8- yl)pyrimidin-2-amin 1H), 3,80 (s, 1H), 3,90 (m,

diazabixyclo[3.2.1]oc
t-8-ylJmetanon

hydroclorua (vi du diéu
ché 26) va

Axit
xyclopropylcarboxylic.

1H), 4,10 (m, 1H), 4,50 (m,
1H), 4,80 (m, 1H), 5,80 (d,
1H), 7,20 (d, 1H), 7,40 (s,
1H), 7,60 (br s, 1H), 7,90
(m, 1H).

Rt = 0,59 phut

MS m/z 354 [M+H]"
PMF.
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37

(1S,2R)-2-{[(1R,5S)-
3-{2-[(1-metyl-1H-
pyrazol-4-
yl)amino]pyrimidin-
4-yl}-3,8-
diazabixyclo[3.2.1]oc
t-8-
yl]carbonyl}xyclopro
pancarbonitril

4-((1R,55)-3,8-diaza-
bixyclo[3.2.1]octan-3-
yl)-N-(1-metyl-1H-
pyrazol-4-
yl)pyrimidin-2-amin
hydroclorua (vi du diéu
ché 19) va axit
(1S,2R)-2-
xyanoxyclopropan-1-
carboxylic (J. Med.
Chem. (2013), 56 (11),
4521-4536).

'"H NMR (400MHz, MeOH-
ds): 6 ppm 1,40-1,50 (m,
1H), 1,70-2,20 (m, 6H),
2,60-2,70 (m, 1H), 3,10-
3,30 (m, 2H), 3,35 (s, 3H),
4,10-4,40 (br m, 2H), 4,80
(m, 2H), 6,70 (m, 1H), 7,55
(s, 1H), 7,80 (s, 1H), 7,90
(m, 1H).

LCMS Rt = 0,50 phut MS
m/z 379 [M+H]*

PMF.

38

(1R,25)-2-{[(1R,5S)-
3-{2-[(1-metyl-1H-
pyrazol-4-
yl)amino]pyrimidin-
4-yl}-3,8-
diazabixyclo[3.2.1]oc
t-8-

4-((1R,5S)-3,8-diazabi-
xyclo[3.2.1]octan-3-
y1)-N-(1-metyl-1H-
pyrazol-4-
yl)pyrimidin-2-amin
hydroclorua (vi du diéu
ché 19) va axit

"H NMR (400MHz, MeOH-
ds): & ppm 1,40-1,50 (m,
1H), 1,70-2,20 (m, 6H),
2,60-2,70 (m, 1H), 3,10-
3,30 (m, 2H), 3,35 (s, 3H),
4,10-4,40 (br m, 2H), 4,80
(m, 2H), 6,70 (m, 1H), 7,55

yl]carbonyl}xyclopro | (1R,25)-2- (s, 1H), 7,80 (s, 1H), 7,90
pancarbonitril xyanoxyclopropan-1- | (m, 1H).
carboxylic (J. Med. LCMS Rt = 0,49 phut MS
Chem. (2013),56 (11), | m/z 379 [M+H]*
4521-4536). PMF.

39 | (3,3- 4-((1R,58)-3,8-diazabi- | 'H NMR (400MHz,
difloxyclobutyD)[(1IR, | xyclo[3.2.1]octan-3- CDCIl3): 6 ppm 1,70-2,00
5S)-3-{2-[(1-metyl- y1)-N-(1-metyl-1H- (m, 4H), 2,70-3,00 (m, 4H),
1H-pyrazol-4- pyrazol-4- 3,00-3,18 (m, 2H), 3,25-
yl)amino]pyrimidin- | yl)pyrimidin-2-amin 3,40 (m, 2H), 3,80 (s, 3H),
4-y1}-3,8- hydroclorua (vi du diéu | 4,05-4,35 (br m, 2H), 4,40

diazabixyclo[3.2.1]oc
t-8-yl]metanon

ché 19) va axit 3,3-
diflo-
xyclobutancarboxylic.

(m, 1H), 4,75 (m, 1H), 6,10
(m, 1H), 7,50 (m, 1H), 7,75
(m, 1H), 7,90 (m, 1H).
LCMS Rt = 0,65 phtit MS
m/z 404 [M+H]"

PMF.
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40 | 4-({4-[(1R,55)-8- 4-((4-((1R,5S)-3,8- Rt = 2,43 phut MS m/z 458
{[(1S)-2,2- diazabixyclo[3.2.1]octa | [M+H]*
difloxyclopropyl]carb | n-3-yl)pyrimidin-2- PMG.
onyl}-3,8- yl)amino)-N,6-
diazabixyclo[3.2.1]oc | dimetylpicolinamit (vi
t-3-yl]pyrimidin-2- du diéu ché 16) va axit
yl}amino)-N,6- (S)-2,2-
dimetylpyridin-2- difloxyclopropan-1-
carboxamit carboxylic (vi du diéu

ché 68).

41 | 4-({4-[(1R,55)-8- 4-((4-((1R,5S5)-3,8- Rt = 1,59 phut MS m/z 474
{[(1S)-2,2- diazabixyclo[3.2.1]octa | [M+H]"
difloxyclopropyl]carb | n-3-yl)pyrimidin-2- PMG.
onyl}-3,8- yl)amino)-6-
diazabixyclo[3.2.1]Joc | (hydroxymetyl)-N-
t-3-yl]pyrimidin-2- metylpicolinamit
yl}amino)-6- hydroclorua (vi du diéu
(hydroxymetyl)-N- ché 17) va axit (S)-2,2-
metylpyridin-2- difloxyclopropan-1-
carboxamit carboxylic (vi du diéu

ché 68).
Vidu42va43

[(1R,2R)-2-floxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-

yl)amino]pyrimidin-4-yl1}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon  va

[(18,2S)-2-

floxyclopropyl][(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-

diazabixyclo[3.2.1]oct-8-yl|metanon

Cac hop chit néu & d& muc duge duge diéu ché bang phuong phap duge md ta
trong vi du 9 béng cach sir dung 4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(1-
metyl-1H-pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 19) va axit
(18,2S)-2-floxyclopropan-1-carboxylic dang cis-raxemic (cong b6 don PCT sb
W02005095322). Hop chit néu ¢ dé muc dang cis-raxemic dugc tach thanh céc chét
ddng phén dbi 4nh ctia né biang phuong phép sic ky bit dbi nhu duge mo ta duéi day:
Cot: 1B 21mmx250mmx5pm, pha ddng A: COg; pha dong B: 0,2% amoni hydroxit
trong MeOH; 80:20 A/B; git 15 phut; tdc do dong 65 mL/phut.
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IH NMR (400MHz, MeOH-ds): 8 ppm 1,10-1,20 (m, 1H), 1,70-2,30 (m, 6H), 3,10-
3,25 (m, 3H), 3,85 (s, 3H), 4,10-4,40 (br m, 2H), 4,75-5,00 (m, 2H), 6,15 (m, 1H),
7,55 (s, 1H), 7,80 (m, 1H), 7,90 (m, 1H).
LCMS Rt = 0,50 phut; MS m/z 372 [M+H]"
Viduy44va4s
5-({4-[(1R,5 S)—8-{[(lR,ZS)-Z-ﬂoxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]py_rimidin—Z-yl}amino)—N,3-dimetylpyridin-Z-carboxamit va  5-({4-[(1R,5S)-8-
{[(1S,2R)-2-floxyclopropyl]carbonyl}-3, 8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-
yl}amino)-N,3-dimetylpyridin-2-carboxamit

Cac hop chit néu & d& muc dugc dugc didu ché bing phuong phap dugc md ta
trong vi du 9 bang cach st dung 5-((4-((IR.5 S)-3,8-diazabixyclo[3.2.1]octan-3-
yl)pyrimidin-2-yl)amino)-N,3-dimetylpicolinamit hydroclorua (vi du diu ché 1) va
axit (18,28)-2-floxyclopropan-1-carboxylic dang trans-raxemic (cong b6 don PCT s6
W02005095322). Céac hop chét dang trans-raxemic néu ¢ d& muc duogc tach thanh céc
chit ddng phan déi anh ciia ching bing phuong phép sic ky bat d6i nhu dugc md ta
dudi day:
Cot: Lux-cellulose-3; 250mmx21,2mm, 5p; pha dong A: 75% CO,, pha dong B:
MeOH, tdc d6 dong 80 mL/phut.
Chét ddng phan rira giai dau tién: Rt = 6,06 phut; Chét ddng phan rira giai thir hai: Rt
= 6,40 phut
IH NMR (400MHz, MeOH-ds): 8 ppm 1,30-1,40 (m, 1H), 1,40-1,60 (m, 1H), 1,80-
1,90 (m, 1H), 1,90-2,05 (m, 1H), 2,10-2,40 (m, 1H), 2,50-2,60 (m, 1H), 3,10-3,40 (m,
4H), 4,10-4,40 (br m, 2H), 4,70-5,00 (m, 2H), 6,30 (m, 1H), 8,00 (m, 2H), 8,80 (br s,
1H). MS m/z 440 [M+H]"
Vi du 46
(1-floxyclopropyl)[(1R,5S)-3-{2-[( 1-metyl-1H-pyrazol-4-yl)amino] pyrimidin-4-yl}-
3,8-diazabixyclo[3.2.1]oct-8-yl|metanon

Bé sung vao dung dich chua 4-((1R,5S)-3,8-diazabixyclo[3.2.l]octan-3-y1)-N-(1-
metyl-1H-pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du didu ché 19,100 mg,
0,311 mmol) trong dioxan (10 mL) cac thanh phé‘tn DIEA (401 mg, 3,11 mmol) va 4-
clophenyl-l-ﬂoxyclopropan—l-carboxylat dang raxemic (Eur. Pat. Appl. 533013, 80
mg, 0,373 mmol). Hdn hop phan tmg duge dun nong dén hdi luu trong 18 giv. Phan
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tmg duge ¢b dic trong chdn khong va tinh ché bang phuong phép HPLC didu ché dé
tao ra hgp chét néu & d& muc duéi dang chét rin mau vang dang mudi hemiformat (37
mg, 32%).

Phwong phéap HPLC didu ché st dung Phenomenex Synergi C18
150mmx30mmx4pm; tir 5% MeCN trong nudce (0,225%FA) dén 25% MeCN trong
nude (0,225%FA). 'TH NMR (400MHz, DMSO-dg): & ppm 1,27-1,32 (m, 4H), 1,69 (m,
2H), 1,90 (m, 2H), 3,04-3,07 (m, 2H), 3,18 (s, 3H), 4,13 (m, 2H), 4,72 (m, 2H), 6,11
(d, 1H), 7,42 (s, 1H), 7,92 (d, 1H), 8,87 (s, 1H). MS m/z 372 [M+H]"

Vi du 47
(1R,58)-N-(2-xyanoetyl)-3-{2-[(1 -metyl- 1H-pyrazol-4-y1)amino]pyrimidin-4-y1} -3,8-
d1azab1xyclo[3 2.1]Joctan-8-carboxamit

B6 sung trietylamin (53 mg, 0,525 mmol) va N-(2-xyanoetyl)-1H-imidazol-1-
carboxamit (vi du didu ché 78, 0,35 mmol) vao dung dich chira 4-((1R,5S)-3,8-
diazabixyclo[3.2. 1]octan-3-y1)-N-(1-metyl- 1H-pyrazol-4-y1)pyrimidi_n—2-amin
hydroclorua (vi du didu ché 19, 50 mg, 0,175 mmol) trong DCM (10 mL) va phan ing
duoc khudy & nhiét do trong phong trong 3 gid. Phan Gng dugce cd ddc trong chdn
khéng va tinh ché bang phuong phap HPLC didu ché (phuong phap tinh ché B) dé tao
ra hop chéit néu & d& muc (31 mg, 47%). '"H NMR (400MHz, DMSO-de): & ppm 1,59-
1,61 (m, 2H), 1,80-1,82 (m, 2H), 2,66 (t, 2H), 3,02 (m, 4H), 3,28-3,29 (m, 2H), 3,78
(s, 3H), 3,97 (br s, 2H), 4,36 (s, 2H), 6,10 (d, 1H), 7,14 (m, 1H), 7,43 (s, 1H), 7,72 (s,
1H), 7,90 (d, 1H), 8,84 (s, 1H). MS m/z 382 [M+H]"
Vidu 48
(1R,58)-3-{2-[(1-metyl- 1H—pyrazol-4-yl)amino]pyrimidin—4-y1} -N-[5-
(triflometyl)pyridin-2-y1]-3,8- diazabixyclo[3.2. 1]octan-8-carboxamit

Hop chét néu & d& myc dugc diéu ché bing phuong phap dugc md ta vi du 47
bang cach sit dung phenyl[4- ~(triflometyl)pyridin-2-yl]carbamat (cong b6 don PCT sb
WO02010006938) ¢ 50°C va tinh ché bang phuong phap HPLC didu ché (phuong phap
tinh ché B). '"H NMR (400MHz, MeOH-d4): § ppm 1,80-1,83 (m, 2H), 2,02 (m, 2H),
3.20-3,23 (m, 2H), 3,85 (s, 3H), 4,17 (br m, 2H), 4,64 (m, 2H), 6,14 (d, 1H), 7,51 (s,
1H), 7,75 (s, 1H), 7,87 (d, 1H), 7,95-7,98 (m, 1H), 8,08 (d, 1H), 8,54 (s, 1H). MS m/z
474 [IM+H]"
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Vi du 49
xyclopropyl{(1R,5 S)-3-[2-(1H—pyrazol—4-ylamino)pyrimidin—4-yl]-3,8-
diazabixyclo[3.2.1]oct-8-yl} metanon

B sung cHCI (2 giot) vao dung dich chira ((1R,58)-3-(2-clopyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-yl)(xyclo-propyl)metanon (vi du didu ché 28, 100mg,
0,342mmol) va 1-H-pyrazol-4-amin (100 mg, 0,54 mmol) trong iPrOH (5 mL) va phan
g dugc dun néng dén 140°C trong birc xa vi song trong 1 gid. Phan ung dugc lam
mat, co dic trong chdn khong va tinh ché bing phuong phap sic ky cot silica gel rira
giai bing 5% MeOH trong DCM tiép theo la HPLC didu ché (phuong phap tinh ché B)
dé tao ra hop chét néu & d& muc (34 mg, 29%).
IH NMR (400MHz, DMSO-de): 8 ppm 0,77 (br s, 4H), 1,63 (br s, 1H), 1,74 (br's, 2H),
2,01 (d, 2H), 2,94-3,10 (m, 2H), 3.87-4,27 (m, 2H), 4,53-4,84 (m, 2H), 6,10 (d, 1H),
7,53 (br s, 1H), 7,78 (br s, 1H), 7,92 (d, 1H), 8,86 (br s, 1H), 12,36 (brs, 1H). MS m/z
340 [M+H]"
Vidy50vasl
((1R,5S)-3-(2-(( 1H-Pyrazol-4-yl)amino)pyrimidin-4-y1)-3 ,8-diazabixyclo[3.2.1]octan-
8-y1)((R)-2,2-diﬂoxyclopropyl)metanon va ((1R,58)-3-(2-((1H-Pyrazol-4-
yl)amino)pyrimidin-4-y1)-3, 8-diazabixyclo[3.2.1]octan-8-y1)((S)-2,2-
difloxyclopropyl)metanon

Céc hop chét néu & d& muc dugc dugc didu ché bing phwong phap dwgc md ta
trong vi du 49 bing cach st dung ((IR, 5S)-3-(2-clopyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-y1)(2,2- difloxyclopropyl)-metanon dang raxemic (vi du
didu ché 30) va tert-butyl 4-amino-1H- pyrazol-1-carboxylat. Cac chét ddng phan d6i
anh duoc tinh ché bang phuong phap HPLC didu ché (phuong phép tinh ché B) tiép
theo 13 tach bing phuong phap sic ky bt dbi: HPLC didu ché bat dbi: Cot AD
250mmx30mm L. D. 20pum; pha dong: Cozsiéu t6i han/MeOH (0,05% amoniac, 55/45
& tbc a6 dong 80 mL/phut
Vi du 50: ((1R,5S)-3-(2- -((1H-pyrazol-4- yl)amino)pyrimidin-4-y1)-3, 8-diazabi-xyclo
[3.2.1]octan-8 -y1)((R)-2,2-dlﬂoxyclopropyl)metanon (25 mg, 11%).
IH NMR (400MHz, DMSO-ds): & ppm 1,60-2,04 (m, 5H), 2,84-2,96 (m, 1H), 2,96-
3,17 (m, 1H), 3,18-3,32 (m, 2H), 3,97-4,40 (m, 2H), 4,54-4,76 (m, 2H), 6,05-6,22 (m,
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1H), 7,43-7,86 (m, 2H), 7,89-8,01 (m, 1H), 8,84-9,05 (m, 1H), 12,32-12,51 (m, 1H).
MS m/z 376 [M+H]"

Vi du 51: ((1R,SS)-3-(2-((1H-pyrazol-4-y1)amino)pyrimidin—4-yl)-3,8-diazabixyclo
[3.2.1]octan-8—yl)((S)-2,2-diﬂoxyclopropyl)metanon (23 mg, 10%).

'H NMR (400MHz, DMSO-ds): & ppm 1,59-2,05 (m, 5H), 2,86-2,95 (m, 1H), 2,96-
3,16 (m, 1H), 3,16-3,32 (m, 2H), 3,93-4,40 (m, 2H), 4,54-4,77 (m, 2H), 6,04-6,21 (m,
1H), 7,41-7,86 (m, 2H), 7,87-8,00 (m, 1H), 8,79-9,00 (m, 1H), 12,27-12,43 (m, 1H).
MS m/z 376 [M+H]"

Hop chét vi du 51 ciing c6 thé diéu ché dugc theo phuong phap sau:

B sung HATU (97 mg, 025 mmol) vdo dung dich chua axit (S)-2,2-
difloxyclopropan-1-carboxylic (vi du diéu ché 68, 28 mg, 0,227 mmol), 4-((1R,5S)-
3,8-diazabixyclo[3.2. l]octan—3-y1)-N-(l12-pyrazol-4-yl)pyrimidin—Z-amin hydroclorua
(vi du didu ché 22, 56 mg, 0,21 mmol) va DIPEA (0,22 mL, 1,24 mmol) trong
diclometan (3 mL) va DMF (1 mL) va phan tng dugc khudy & nhiét do trong phong
trong 18 gio. Phan tng dwoc cd déc trong chdn khong. Phin cin dugc tinh ché bang
phuong phap sic ky cot silica gel rira giai béng 0-20% MeOH trong DCM dé tao ra
hop chét néu & & muc (26 mg, 34%).

Viduy 52
xyclopropyl{(1R,SS)-3-[2-(1,2-thiazol-4-ylamino)pyrimidin-4-yl]-3,8-
diazabixyclo‘[S 2.1]oct-8-yl}metanon

Hop chét néu & d& muc dugc diéu ché bing phuong phap dugc md ta vi du 49
bing cach st dung 4-isothiasolamin.

HPLC didu ché: Cot: Phenomenex Gemini C18 250 x 21,2mm x 8um

Pha dong: tir 3% MeCN trong nuoc (0,225% axit formic) dén 23% MeCN trong nuGc
(0,225% axit formic); tdc @6 dong: 30 mL/phut. IH NMR (400MHz, DMSO-de): 3
ppm 0,70-0,77 (m, 4H), 1,61-1,81 (m, 3H), 1,99-2,00 (m, 2H), 2,97-3,00 (m, 1H),
3,07-3,10 (m, 1H), 4,11 (s, 2H), 4,62 (s, 1H), 4,77 (s, 1H), 6,24 (d, 1H), 8,00 (d, 1H),
8,59 (s, 1H), 8,76 (s, 1H), 9,71 (s, 1H). MS mv/z 357 [M+H]*

Vidu 53
N,3-dimetyl-5-({4-[(lR,SS)-S-(l,2-0xazol-5-ylmety1)-3,8-diazabixyclo[3.2.1]oct—3-
yl]pyrimidin—Z-yl}ami.no)pyridin-2-carboxamit
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B sung vao dung dich chira N-(2,2,2-triﬂoetyl)—1H-imidazol-1-carboxamit (vi
du diéu ché 82) va 5-((4-((ARS S)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-
yl)amino)-N,3-dimetylpicolinamit hydroclorua (vi du didu ché 1, 50 mg, 0,12 mmol)
va 5-isoxazolcarboxaldehyt (32 mg, 0,33 mmol) trong MeCN (1 mL) thanh phan natri
triaxetoxyborohydrit (76 mg, 0,35 mmol) va phan tng duoc khudy & nhiét do trong
phong trong 1,5 gio. Phan ung dugc ngung bang céch bd sung dung dich nudc
NaHCO; bio hoa va chiét vao EtOAc ba 1an. Lép hitu co duge thu gom, 1am kho qua
magie sulfat va cd déc trong chdn khong. Phén cin dugc tinh ché bang phuong phép
sdc ky cdt silica gel rira giai bang 0-10% MeOH trong DCM tiép theo 12 nghién tinh
ché bing dietylete dé tao ra hop chat néu & d& muc (30 mg, 59%). LCMS Rt = 0,69
phit; MS m/z 435 [M+H]"

Vi du 54
N,3-dimetyl-5-[(4-{(1R,5 S)-8-[(3-metyloxetan-3—y1)metyl]-3,8-diazabixyclo[3 .2.1]oct-
3.-yl}pyrimidin—2-yl)amino]pyridin-Z-carboxamit

Hop chit néu & @ muc c6 thé didu ché dugc bing phuong phép dugc md ta trong
vi du 53 bing cach st dung 3-metyloxetan-3-carbaldehyt voi DIPEA trong
THF/DMSO. Tinh ché bing phuong phép HPLC diéu ché.

HPLC didu ché: DIKMA Diamonsil(2) C18 200 x 20mm X Spm

Pha dong: from 0-27% MeCN trong nuéc (0,225%FA); 35 mL/phut tdc do dong. Rt =
1,95 phut; MS m/z 438 [M+H]"

Vidu55

N-(l-metyl-1H-pyrazol-4-yl)-4-[(lR,S S)-8-(1,2-thiazol-5-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3 -yl]pyrimidin-2-amin

B4 sung trietylamin (71 mg, 0,70 mmol) va axit axetic (3 giot) vao dung dich
chura 4-((1R,58)-3,8-diazabixyclo[3.2. 1]octan-3-yl)-N-(1-metyl- 1H-pyrazol-4-yl)
pyrimidin-2-amin hydroclorua (vi du didu ché 19, 100 mg, 0,351 mmol) va 5-
isothiazolcarboxaldehyt (55 mg, 0,49 mmol) trong MeOH (10 mL). Dung dich nay
duge khudy & nhiét do trong phong trong 3 git trude khi bd sung natri xyanobohydrua
(44 mg, 0,702 mmol) ¢ 0°C. Phéan tng dugc khudy & nhiét do trong phong trong 18
gio. Dung dich nay dugc cd dic trong chdn khong va tinh ché bang phuong phap
HPLC diéu ché (phuong phép tinh ché B) dé tao ra hop chét néu & d& muc (26,2 mg,
20%). 'H NMR (400MHz, DMSO-ds): 8 ppm 1,57 (d, 2H), 1,96 (br s, 2H), 3,06 (d,
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2H), 3,77 (s, 9H), 6,06 (d, 1H), 7,28 (s, 1H), 7,42 (s, 1H), 7,74 (br s, 1H), 7,90 (d, 1H),
8.49 (d, 1H), 8,83 (br's, 1H). MS m/z 383 [M+H]"

Céc hop chét vi du sau day dugc didu ché bang phuong phap dugc mo ta trong vi
du 55 bing céach st dung 4-((lR,58)-3,8-diazabixyclo[3.2.1]0ctan-3-yl)-N-(1-metyl-

1H-pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du didu ché 19) va aldehyt hodc

keton thich hop. Néu cén tién hanh tao ra imin & nhiét do ting cao 95°C trong toluen

véi axit camphorsulfonic, hogc trietylamin va axit axetic khong dugc st dung. Cac

phuong phép tinh ché duge mé ta hodc dé cap dudi ddy:

V; g‘-‘ Tén Sm/dit liéu
56 | N-(1-metyl-1H-pyrazol-4- 5-isoxazolcarboxaldehyt
yD-4-[(1R,58)-8~(1,2- 'H NMR (400MHz, DMSO-ds): 8 ppm 1,54 (d,
oxazol-5-ylmetyl)-3,8- 2H), 1,91-2,03 (m, 2H), 3,03 (d, 2H), 3,66-4,05
diazabixyclo[3.2.1]oct-3- | (m, 7H), 6,05 (d, 1H), 6,47 (s, 1H), 7,41 (s, 1H),
yl]pyrimidin-2-amin 7,72 (br s, 1H), 7,88 (d, 1H), 8,52 (d, 1H), 8,83
(brs, 1H).
MS m/z 337 [M+H]*
PM B.
57 | N-(1-metyl-1H-pyrazol-4- 2-thiazolcarboxaldehyt

yD)-4-[(1R,5S)-8-(1,3-
thiazol-2-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-amin

I'H NMR (400MHz, DMSO-de): 3 ppm 1,57 (d,
2H), 1,90-2,03 (m, 2H), 3,06 (d, 2H), 3,41 (br s,
2H), 3,76 (s, 3H), 3,84-4,15 (m, 4H), 6,06 (d,
1H), 7,41 (s, 1H), 7,64 (d, 1H), 7,74 (d, 2H),
7,89 (d, 1H), 8,83 (br s, 1H).

MS m/z 383 [M+H]"

PM B.

58

N-(1-metyl-1H-pyrazol-4-
yD)-4-[(1R,58)-8-(1,2-
oxazol-4-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-amin

4-isoxazolcarboxaldehyt

'H NMR (400MHz, DMSO-ds): 8 ppm 1,52 (d,
2H), 1,96 (d, 2H), 3,02 (d, 2H), 3,43-3,47 (m,
4H), 3,76 (s, SH), 6,03 (d, 1H), 7,41 (s, 1H),
7,72 (br s, 1H), 7,87 (d, 1H), 8,02 (s, 1H), 8,31
(s, 1H), 8,78 (br s, 1H).

MS m/z 367 [M+H]"

PMB.

-73-




28550

59 | Cis va trans 3-[(1R,5S)-3- 3-,oxo-xyclobutancarbonitril va tac dudi dang
{2-[(1-metyl-1H-pyrazol- | hon hop cis/trans.
431)3agnm0]pyrlmldin-4- LCMS Rt = 0,63 phut MS m/z 365 [M+H]*
Yis=2,0- 'H NMR (400MHz, MeOH-ds): 8 1,7
S . : 8 ppm 1,70 (m,
diazabixyelo[32 1o¢t-3- | ), 1,90 (m, 2H), 2,35 (m, 1ED, 2,40 (m, 11D,
yllxyclobutancarbonitril | 5 50 (;m 1H), 2,60 (m, 1H), 3,00 (m, 1H), 3,10-
3,20 (m, 3H), 3,25-3,45 (m, SH), 4,00-4,15 (br
m, 2H), 6,10 (m, 1H), 7,55 (d, 1H), 7,80 (s, 1H),
7,90 (d, 1H).

Viduy 60
N-(1-metyl-1H-pyrazol-4-y1)-4-{(1R,55)-8-[1 -(metylsulfonyl)azetidin-3-y1]-3,8-
diazabixyclo[3.2.1]oct-3-yl} pyrimidin-2-amin

B sung HCI 4N trong dioxan (2 mL) vao dung dich chua tert-butyl 3-((1R,5S)-
3-(2-((1-metyl- 1H-pyrazol-4-yl)amino)pyrimidin-4-yl)-3, 8-diazabixyclo[3.2.1]octan-
8-yl)azetidin-1-carboxylat (vi du didu ché 135, 51 mg, 0,12 mmol) trong DCM (1 mL)
va phan tng duoc khudy & nhiét do trong phong trong 2 gid. Phan tmg dugc cd déc
trong chdn khéng va hoa tan trong DCM (1 mL). DIPEA (61 pl, 0,348 mmol) tiép theo
12 metansulfonyl clorua (10 pl, 0,128 mmol) va phan Gng dugc khudy & nhiét 4 trong
phong trong 30 phut. Phan ng dugc ngung bang cach bd sung nudce, cd dic trong
chdn khéng va tinh ché bang phuong phap séc ky cot silica gel rira giai bang 0-10%
MeOH (1% amoniac) trong DCM tiép theo 12 HPLC didu ché (phuong phép tinh ché
H). Rt = 1,18 phat; MS m/z 419 [M+H]"
Vidu 6l va 62
5-({4-[(1R,5S)-8-(cis-3 -xyanoxyclobutyl)-3, 8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-
2-y1}amino)—N,3-dimetylpyridin-2-carboxamit va 5-({4-[(1R,5S)-8-(trans-3-
xyanoxyclobutyl)-3, 8-diazabixyclo[3.2.1]oct-3 -yl]pyrimidin-2-yl}amino)-N,3-
dimetylpyridin-2-carboxamit

Céc hop chit néu & @& muc dugc didu ché bang phuong phap dugc md ta trong vi
du 55 bing cach st dung 3-oxo-xyclobutancarbonitril va 5-((4-((1R,55)-3,8-
diazabixyclo[3.2.1]octan-3 -yl)pyrimidin-2-yl)amino)-N,3 -dimetylpicolinamit
hydroclorua (vi du didu ché 1). Cac chét ddng phan dugc tach bing phuong phap séc
ky bét d6i nhu duge md ta dudi day:
Cot: Lux Cellulose-4 250mmx21, 2mmx5pm; pha dong A: Heptan; pha dong B:
Etanol; tir 50:50 A:B dén 100% B & 10 phit sau do trd lai 50:50 A:B & 12,5 phut. Tbc
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d6 dong: 27,0 mL/phut. Hop chét rira giai dau tién dugc gén thy y 1a hop chét vi du 61:
Rt = 8,45 phut, MS m/z 433 [M+H]"

Chét ddng phan rira gii thtr hai dugc gén tiy ¥ 13 hop chét vi du 62: Rt = 9,35 phit,
MS m/z 433 [M+H]"

Vi du 63 va 64
4-[(1R,5 S)-8-{[(1R)-2,2-diﬂoxyclopropy1]metyl}-3,8-diazabixyclo[3.2.1]oct-3-y1]-N-
(1-metyl-1H-pyrazol-4-yl)pyrimidin—2-amin va 4-[(1R,55)-8-{[(15)-2,2-

difloxyclopropyl]metyl}-3, 8-diazabixyclo[3.2.1]oct-3-y1]-N-(1 -metyl-1H-pyrazol-4-
y1)pyrimidin-2-amin

Bd sung natri carbonat (18 mg, 17 mmol) va tert-butylamoni iodua (6 mg, 17
mmol) vao dung dich chira 4-((1R, 5S)-3,8-diazabixyclo[3.2. 1Joctan-3-y1)-N-(1-metyl-
1H-pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 19, 32 mg, 11 mmol)
va raxemic (2,2- difloxyclopropyl)metyl 4- metylbenzensulfonat (cong bé don PCT sb
W020130908375, 30 mg, 12 mmol) trong MeCN (3 mL) va phéan ung duoc khudy &
60°C trong 42 gid. Phan ung dugc lam mét va cd dic trong chin khong. Phén cin
dugc phan tach gitta DCM va dung dich nuéc amoni clorua bdo hoa. Lép hitu co duge
thu gom va tinh ché bang phuwong phap sic ky cot silica gel rira giai bang 0-10%
MeOH (1% amoniac) trong DCM. Phén cin duge hoa tan trong DCM va rira bing
amoni clorua ba 1An trudc khi cd déc trong chdn khéng. Sau do, phin cgn dugc hoa tan
trong EtOAc va rira bing dung dich nuéc NaHCOs bao hoa, nude, nude mudi, va cd
dic trong chdn khong dé tao ra hop chit néu & d& muc dang raxemic ma dugc tach
thanh hai chét ddng phan d6i anh bing phuong phip sic ky bt dbi nhu dugc mo ta
dudi day:
Cot: OJ-H 21mmx250mmx5y, pha dong A: CO2; pha dong B: MeOH (0,2% amoni
hydroxit) bang cach st dung 90%A va 10% B, giit trong 10 phut, tdc @6 dong 75
mL/phut.
IH NMR (400MHz, MeOH-d4):  ppm 1,20-1,30 (m, 1H), 1,50-2,05 (m, 6H), 2,50 (m,
1H), 2,75 (m, 1H), 3,15-3,20 (m, 3H), 3,50 (m, 1H), 3,90 (s, 3H), 4,00 (m, 2H), 6,10
(m, 1H), 7,50 (d, 1H), 7,78 (s, 1H), 7,85 (d, 1H). LCMS Rt = 0,71 phat; MS m/z 376
[M+H]*
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Vi du 65 va 66
4-[(1R,5S)-8-{[(1 S)—2,2-diﬂoxyclopropyl]metyl} -3,8-diazabixyclo[3.2.1]oct-3-y1]-N-
(1H—pyrazol-4-yl)pyrimidin—Z-amin va 4-[(1R,5S)-8-{[(1R)-2,2-

difloxyclopropyl]metyl}-3, 8-diazabixyclo[3.2.1]oct-3-y1] -N-(1H-pyrazol-4-
yl)pyrimidin-2-amin

Céc hop chat néu & d& myc duge duge didu ché bing phuong phap dugc md ta
trong vi du 63 va 64 bing cach s dung raxemic (2,2-diﬂoxyclopropy1)mety1 4-
metylbenzensulfonat (cong bd don PCT s6 W020130908375) va 4-((1IR,55)-3,8-
diazabixyclo[3.2.1]octan-3 -yl)-N-(1-tosyl- 1H-pyrazol- -4-y1)pyrimidin-2-amin (vi du
didu ché 15). Phin cin dugc hoa tan trong DCM (1 mL) va xt ly bang HCI 4N trong
dioxan (1 mL) va khudy & nhiét do trong phong trong 18 gid. MeOH (1 mL) dugc bd
sung vao va phan (mg dugc tiép tuc trong 18 giv nira. Phan g dugc co ddc trong
chan khéng, rira giai qua cot carbonat va tach thanh céc chét ddng phan dbi anh bing
phuong phap sdc ky bét @i nhw duge mo ta dudi day:
Cot: AD-H 2 1mmx250mmx5y, pha dong A: COz; pha d6ng B: MeOH (0,2% amoni
hydroxit) bang cach st dung 75%A va 25% B, giit trong 8 phut, tbc @6 dong 75
mL/phut.
Chét ddng phan rira giai dAu tién: Rt = 5,74 phit, hop chét vi du 66; Chét ddng phén
rira giai thit hai: Rt = 6,44 phit, hop chét vi du 67
Vidu 67 va 68
5-({4-[(1R,5S)-8-{[(15)-2,2- difloxyclopropyl]metyl}-3,8- diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2 -yl}amlno)-N,3-d1metylpyr1d1n -carboxamit va  5-({4-[(IR,585)-8-
{I( 1R)-2,2-diﬂoxyclopropyl]mety1} -3,8-diazabixyclo[3.2. 1]oct-3-yl]pyrimidin-2-
yl}amino)-N,3-dimetylpyridin—Z-carboxamit

Cac hop chit néu & dé muc duge dugc didu ché bing phuong phap duge mo ta
trong vi du 63 va 64 bang cach sir dung 5-((4- -((1R,55)-3,8- diazabixyclo[3.2.1]octan-3-
yl)pyrimidin-2- -yl)amino)-N,3- dimetylpicolinamit hydroclorua (vidu didu ché 1).
Raxemat nady dugc tach thanh hai chit ddng phén d6i anh bang phuong phép sic ky
bét d6i nhu dugc md ta dudi day:
Cot: Chiral Tech 0J-H; 500mmx21,2mm, Sp; pha dong A 70% CO2, 30% MeOH
(0,2% amoniac), tdc do dong 80 mL/pht.
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Hop chét rira giai dAu tién dugc gan tly ¥ 1a hop chét vi du 67: Rt = 6,09 phit, MS m/z
444 [M+H]"

Hop chét rtra gidi tht hai duoc gan tiry ¥ 1a hop chit vi du 68: Rt = 6,21 phit, MS m/z
444 [M+H]* '

Vidu 69 va70

(18,29)-2-{[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]metyl} xyclopropancarbonitril va (18,2S)-2-{[(1R,58)-3-
{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-y1} -3,8-diazabixyclo[3.2.1]oct-8-
yl]metyl}xyclopropancarbonitril '

Céc hop chét néu & & muc duge duge dicu ché bing phuong phap dwgc mod ta
trong vi du 63 va 64 bang cach s dung (2-xyanoxyclopropyl)metyl 4-
metylbenzensulfonat (Acta Pharmaceutica Suecica (1972), 9 (5), 491-498). Phan cin
duge tach thanh hai chét ddng phan dbi anh bing phuong phép sdc ky bit ddi nhu
dwoc md ta dudi day: Cot: OD-H 21mmx250mmx5p, pha dong A: COg; pha dong B:
EtOH (0,2% amoni hydroxit) st dung 70%A va 30% B, giit trong 7 phut, tbc @6 dong
75 mL/phut.

IH NMR (400MHz, MeOH-ds): 8 ppm 1,05-1,10 (m, 1H), 1,30 (m, 1H), 1,50-1,55 (m,
1H), 1,70 (m, 3H), 2,00 (m, 2H), 3,15-3,40 (m, 4H), 3,50 (m, 1H), 3,80 (s, 3H), 4,00
(br m, 2H), 4,80 (m, 1H), 6,10 (m, 1H), 7,55 (d, 1H), 7,75 (s, 1H), 7,90 (m, 1H). MS
m/z 365 [M+H]"

Vidu71

1-({(1R,5S)-3- [2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3 ,8-diazabixyclo[3.2.1]oct-
8-yl}metyl)xyclopropancarbonitril

Hop chét néu & @ muc dugc diéu ché bing phuong phép dugc mo ta trong vi du
55 bang cach st dung 4-((IR,5 S)-3,8-diazabixyclo[3.2.l]octan-3-y1)-N-(1-tosyl-lH-
pyrazol-4-yl)pyrimidin-2-amin (vi du didu ché 15) va 1-formylxyclopropan-1-
carbonitril (cong b don PCT s& W02009005675). Phén can (5 mg, 0,011 mmol) duge
hoa tan trong MeOH (0.,5 mL) va NaOH 5N (dung dich nudc) (220 pl) duge bd sung
vao c6 khudy trong 1 gid. Phan ting dugc cd dic trong chdn khong, tao hén hop ding
phi véi DCM va tinh ché bang phuong phap HPLC didu ché (phuong phép tinh ché
H). Rt = 1,06 phat; MS m/z 351 [M+H]"
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Vidu 72
N-etyl-4-({5-flo-4-[8-(trifloaxetyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-
yl}amino)-2-metylbenzamit

B sung TFAA (5 giot) vao dung dich chta 4-((4-((1R,55)-3,8-diazabixyclo
[3.2.1]octan-3-yl)-5-flopyrimidin-2-yl)amino)-N-etyl-2-metylbenzamit hydroclorua (vi
du diéu ché 25, 30 mg, 0,08 mmol) trong DCM (5 mL) va phéan g khudy & nhiét do
trong phong trong 18 gid. Phan g dwgc tinh ché truc tiép bang phuong phap sic ky
cot silica gel rira giai bang 0-10% MeOH trong DCM tiép theo 13 HPLC diéu ché
(phuong phap tinh ché I). Rt = 2,22 phut; MS m/z 481 [M+H]*

Vidu73
tert tert-butyl 3-(2-{[4-(etylcarbamoyl)-3-metylphenyl]amino}-5-flopyrimidin-4-yI)-
3,8-diazabixyclo[3.2.1]octan-8-carboxylat

Hop chét néu & dé muc dugc didu ché bang phuong phap duge md ta trong vi du
diéu ché 24 budc 1 bang cach sir dung 4-amino-N-etyl-2-metyl-benzamit (cong b6 don
PCT s6 W02006109846). '"H NMR (400MHz, DMSO-de): & ppm 1,13 (t, 3H), 1,44-
1,49 (m, 9H), 1,74 (d, 2H), 1,89 (br s, 2H), 2,35 (s, 3H), 3,18-3,28 (m, 4H), 4,16 (d,
2H), 4,26 (br s, 2H), 7,29 (d, 1H), 7,51-7,55 (m, 1H), 7,56 (s, 1H), 8,03-8,09 (m, 2H),
9,30 (s, 1H).

Vidu 74
(1R,58)-N-etyl-3-[2-(1,2-thiazol-4-ylamino)pyrimidin-4-yl]-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit .

B sung trietylamin (84 mg, 0,83 mmol) vao dung dich chira N-(4-((1R,5S)-3,8-
diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)isothiazol-4-amin hydroclorua (vi du
diéu ché 21, 100 mg, 0,27 mmol) trong DCM (10 mL) va dung dich ndy dugc lam mat
to 0°C. Isoxyanatoetan (21,7 mg, 0,306 mmol) dugc bd sung vio va phan tng dugc
khuéy & nhiét d9 trong phong trong 18 gi¢. Phan tmg dugc ¢d dic trong chdn khéng va
tinh ché tryc tiép bing phuong phap HPLC didu ché (phuwong phép tinh ché B) @€ tao
ra hop chét néu & dé myc (29 mg, 29%). HPLC didu ché: Cot: Phenomenex Gemini
C18 250 x 21,2mm x 24pum
Pha dong: tir 29% MeCN trong nudc (amoniac pH=10) dén 39% MeCN trong nudc
(amoniac pH=10); tdc do dong: 30 mL/phut. 'H NMR (400MHz, DMSO-ds):  ppm
1.021 (t, 3H), 1.58-1.59 (m, 2H), 1.77 (m, 2H), 3.01-3.08 (m, 4H), 3.96 (m, 2H), 4.35
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(s, 2H), 6.23 (d, 1H), 6.67-6.69 (m, 1H), 7.98 (d, 1H), 8.59 (s, 1 H), 8.75 (s, 1H), 9.68
(s, 1 H). MS m/z 382 [M+Na]*
Vidu75
(1R,5S)-3-(2-{[5-clo-6-(metylcarbamoyl)pyridin-3-ylJamino } pyrimidin-4-y1)-N-etyl-
3,8-diazabixyclo[3.2.1]octan-8-carboxamit

Hop chit néu & d& myc dugc diéu ché bang phuong phép dwoc mé ta trong vi dy
74 bang cach st dung 5-((4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-
yl)amino)-3-clo-N-metylpicolinamit hydroclorua (vi du diéu ché 5) va isoxyanatoetan.
Phén cin duoc tinh ché bing phuong phap HPLC didu ché nhu duge md ta dudi day:
HPLC diéu ché: DIKMA Diamonsil(2) C18 200 x 20mm X 5pm
Pha ddng: tir 10% MeCN trong nude (0,225% axit formic) dén 30% MeCN trong nuéc
(0,225% axit formic). 'H NMR (400MHz, DMSO-ds): & ppm 1,02 (t, 3H), 1,53-1,63
(m, 2H), 1,74-1,84 (m, 2H), 2,75 (d, 3H), 3,03-3,12 (m, 4H), 3,96 (br s, 2H), 4,37 (br
s, 2H), 6,36 (d, 1H), 6,72 (t, 1H), 8,05 (d, 1H), 8,45 (d, 2H), 8,80 (d,1H), 9,74 (s, 1H).
MS m/z 445 [M+H]"
Vidu 76
(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

B sung axit axetic (11pl, 0,186 mmol) vao dung dich chira 4-((1R,5S)-3,8-
diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du didu ché 19, 30 mg, 0,09 mmol) va natri isoxyanat (14 mg, 0,21
mmol) trong DCM (0,3 mL) va phan tng duoc khudy & nhiét d6 trong phong trong 18
gi®. Phan Gng dugc cd dic trong chdn khéng va tinh ché bang phuong phép sic ky cot
silica gel d4o pha rira giai bing 5-50% MeCN trong dung dich nuéc amoniac 0,1%
tiép theo 1a nghién tinh ché bing MeOH va dietylete dé tao ra hop chét néu ¢ d& muc
(26 mg, 85%).
'H NMR (400MHz, MeOH-d4): & ppm 1,70 (m, 2H), 1,90 (m, 2H), 3,10 (m, 2H), 3,90
(s, 3H), 4,00-4,15 (br m, 2H), 4,40 (m, 2H), 6,10 (m, 1H), 7,50 (s, 1H), 7,75 (s, 1H),
7,85 (m, 1H).
LCMS Rt = 0,50 phat; MS m/z 329 [M+H]"
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Vidu 77
N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5S)-8-(metylsulfonyl)-3,8-
diazabixyclo[3.2.1]oct-3 -yl]pyrimidin-2-amin

B4 sung trietylamin (350 mg, 3,46 mmol) tiép theo 13 MsCl (280 mg, 2,44 mmol)
vao dung dich chta 4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl-1H-
pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 19, 100 mg, 0,31 mmol)
trong DCM (30 mL) & 10°C. Phan tmg dugc khudy & nhiét d6 trong phong trong 1 gid.
Phan ting dugc rira bing nuée (10 mL) va 16p hitu co duge ¢d dic trong chdn khong
va tinh ché bang phwong phap HPLC diéu ché (phuong phép tinh ché B) dé tao ra hop
chét néu ¢ d& muc (70 mg, 62%). 'H NMR (400MHz, DMSO-ds): 8 ppm 1,55-1,70
(m, 2H), 1,85-2,01 (m, 2H), 3,04 (s, SH), 3,78 (s, 3H), 3,95-4,21 (m, 2H), 4,23-4,36
(m, 2H), 6,02-6,17 (m, 1H), 7,41 (s, 1H), 7,65-7,80 (m, 1H), 7,85-7,97 (m, 1H), 8,79-
8,95 (m, 1H). MS m/z 364 [M+H]"
Vidy 78
2-[(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]-1,3-oxazol-5-carbonitril

Dung dich chira etyl 2-((1R,5S)-3-(2-((1-metyl-1H-pyrazol-4-yl)amino)
pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]octan-8-yl)oxazol-5-carboxylat (vi dy diéu ché
136, 200 mg, 0,47 mmol) trong NH3/MeOH 7M (50 mL) dugc dun nong dén 90°C
trong binh han kin trong 18 gid. Phan tng dugc cd déc trong chdn khéng va hoa tan
trong DCM (20 mL). Trietylamin (6 mL) tiép theo 1a TFAA (3 mL) dugc bd sung vao
va phan tmg dugc khudy & nhiét do trong phéng trong 18 gi¢. Dung dich nay dugc rira
bang dung dich nuéc NaHCO; bdo hoa, va cb dic trong chdn khong. Phén cin dugc
tinh ché bang phuong phap HPLC didu ché (phuong phap tinh ché B) dé tao ra hop
chit néu & d& muc (46 mg, 26%).
'H NMR (400MHz, DMSO-ds): & ppm 1,73 (d, 2H), 1,97-2,01 (m, 2H), 3,16 (d, 2H),
3,79 (s, 3H), 4,04-4,24 (m, 2H), 4,55 (br s, 2H), 6,14 (d, 1H), 7,42 (s, 1H), 7,75 (br s,
1H), 7,92 (d, 1H), 8,04 (s, 1H), 8,98 (br s, IH). MS m/z 378 [M+H]"PM B HATU
Vidu 79
3-{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-
yl}propannitril
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Bd sung timg giot acrylonitril (270 mg, 5,09 mmol) vao dung dich chta 4-
((1R,55)-3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(112-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du diéu ché 22, 83 mg, 0,308 mmol) va trietylamin (622 mg, 6,16
mmol) trong EtOH (10 mL) & 0°C. Phan tmg dugc khudy & nhiét do trong phong trong
18 gidr trude khi cd dic trong chdn khéng. Phan cin dugc tinh ché bing phuong phap
HPLC diéu ché (phuong phép tinh ché B) dé tao ra hop chét néu ¢ d& muc duéi dang
chét rin mau tring (45 mg, 44%).

'"H NMR (400MHz, DMSO-ds): & ppm 1,43-1,57 (m, 2H), 1,75-1,91 (m, 2H), 2,56-
2,71 (m, 4H), 2,92-3,05 (m, 2H), 3,37-3,43 (m, 3H), 3,64-4,06 (m, 1H), 6,03 (d,1H),
7,41-7,61 (m, 1H), 7,64-7,79 (m, 1H), 7,87 (d, 1H), 8,72-8,87 (m, 1H), 12,33 (br s,
1H). MS m/z 325 [M+H]"

Vidu 80 va 81
3-[(1R,55)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]butannitril va 3-[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-
yl)amino]pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-yl]butannitril

Hop chét néu & dé muc duge didu ché bang phuong phép dwoc md ta trong vi du
80 bang cach st dung 4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-y1)-N-(1-metyl-1H-
pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du didu ché 19) va E/Z-but-2-ennitril &
100°C trong binh han kin. Phin cin dugc tinh ché bing phuong phép sic ky ct silica
gel rira giai bé‘tng 5% MeCN trong dung dich nuéc amoniac 0,1% dén 40% MeCN
trong dich nudc amoniac 0,1% tiép theo 1a tach bat ddi bang céach st dung cot
Chiraltech OJ-H 250mmx10mmx5um; véi pha dong A: 70% CO; va pha dong B: 30%
EtOH véi 0,2% amoniac; tbc 9 dong 15 mL/phut.

Hop chét rira giai dAu tién dugc gan tiry ¥ 1 hop chét vi dy 80: Pinh 1 Rt = 6,69 phit;
LCMS Rt = 0,63 phut MS m/z 353 [M+H]"

Hop chét rtra giai thir hai dugc gan tily ¥ 13 hop chét vi du 81: Dinh 2 Rt = 6,95 phut
va 12 hop chét vi du 81; LCMS Rt = 0,63 phut; MS m/z 353 [M+H]*

Vidu 82
3-{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-y1]-3,8-diazabixyclo[3.2.1]oct-8-
yl}butannitril

Hop chét néu & d& muc duogc diéu ché bing phuong phap duge md ta trong vi dy

79 bang cach sir dung 4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(112-pyrazol-4-
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yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 22) va E/Z-but-2-ennitril & 140°C
trong birc xa vi séng trong 8 gio. Phin cin duoc tinh ché bang phuong phép sic ky cot
silica gel dao pha rira giai bang 5-75% MeCN (0,1% amoniac) trong nuaoc.
'H NMR (400MHz, DMSO-ds): & ppm 0,50 (d, 3H), 0,90 (m, 2H), 1,00-1,20 (m, 2H),
2,10 (m, 1H), 2,30-2,40 (m, 2H), 2,80 (m, 2H), 3,00-3,40 (br m, 2H), 4,00 (m, 2H),
5,25 (m, 1H), 6,90 (m, 2H), 7,05 (m, 1H). LCMS Rt = 0,59 phit; MS m/z 339 [M+H]"
Vidu 83
{3-[(1R,5S)-3-{2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]-1 -(metylsulfonyl)azetidin-3-yl}axetonitril

Hop chét néu & d& muc dugc didu ché bang phuong phap dugc mo ta trong vi du
77 bang cach st dung 2-(3-((1R,5 S)-3-(2-((1-metyl-1H—pyrazol-4-yl)amino)pyrimidin-
4-y1)-3,8-diazabixyclo[3.2.1]octan—8-y1)azetidin-3-yl)axetonitril hydroclorua (hop chit
vi du 84) va DIPEA. Phn cn dugc tinh ché bing phuong phép sdc ky cot silica gel
rira gidi bing 10% MeOH (v6i 1% amoniac) trong DCM.
'H NMR (400MHz, MeOH-ds): 8 ppm 1,75-1,90 (m, 4H), 3,05 (s, 3H), 3,20 (m, 2H),
3,30 (m, 2H), 3,40 (s, 3H), 3,80 (m, 2H), 3,85 (m, 2H), 4,00-4,20 (m, 4H), 6,10 (m,
1H), 7,55 (d, 1H), 7,78 (s, 1H), 7,90 (d, 1H). LCMS Rt = 0,52 phut; MS m/z 458
[M+H]*
Vi du 84
{3-[(1R,5 S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4—y1}-3,8-
diazabixyclo[3.2.1]oct-8-ylJoxetan-3-y1} axetonitril

Hop chét néu & @ muc duoc didu ché bing phuong phap dugc md ta trong vi du
didu ché 135 bang cach si dung 2-(3-oxetanyliden)axetonitril ¢ 85°C trong 5 ngay.
Phan g dwge 1am mat va tinh ché bang phuong phap HPLC didu ché (phuong phép
tinh ché H). LCMS Rt = 1,50 phut; MS m/z 381 [M+H]*
Vi du 85
((1R,58)-N-(xyanometyl)-3-{2-[(1 -metyl- 1H-pyrazol-4-yl)amino]pyrimidin—4-yl}-3 ,8-
diazabixyclo[3.2.1]octan-8-carboxamit

Bé sung trietylamin (110 pl, 0,082 mmol) vao dung dich chia 4-((1R,55)-3,8-
diazabixyclo[3.2.1]octan-3-yl)-N-(1 -metyl- 1H-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du didu ché 19, 26 mg, 0,08 mmol) va N-(xyanometyl)
carbamoylimidazol (vi dy didu ché 79, 14 mg, 0,09 mmol) trong EtOH (0,8 mL) trong
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binh han kin va phan tmg dugc dun néng dén 60°C trong 2 gid. BS sung thém N-
(xyanometyl)carbamoylimidazol (2 mg, 0,01 mmol) va phan tmg dugc tiép tuc dun
néng trong 2 gid trude khi ¢b dic trong chdn khéng. Phin cin dugc hoa tan trong
DCM (10 mL) va rira bang nudc mubi, 1am khd qua magie sulfat va co dic trong chdn
khong. Phin cin duge tinh ché bang phwong phap séc ky cot silica gel rira giai bing 0-
10% MeOH trong DCM & tao ra hop chit néu ¢ d& muc duéi dang chét rin mau tring
(21 mg, 70%). 'H NMR (400MHz, MeOH-ds): 8 ppm 1,78 (m, 2H), 2,00 (m, 2H), 3,15
(m, 4H), 3,88 (d, 3H), 4,00-4,15 (m, 2H), 4,43 (m, 2H), 6,10 (m, 1H), 7,55 (m, 1H),
7,75 (m, 1H), 7,90 (m, 1H). MS m/z 368 [M+H]"
Vidu 86
(1R,5S)-N-etyl-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

Hop chét néu & dé muc duoc didu ché theo vi du 85 bing cach sir dung N-etyl-
1H-imidazol-1-carboxamit (vi du diéu ché 80, 24 mg, 0,17 mmol) va 4-((1R,5S)-3,8-
diazabixyclo[3.2.1]octan-3-y1)-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du diéu ché 19, 50 mg, 0,16 mmol). Phin cin duoc tinh ché b?lng
phuong phép sic ky cot silica gel rira giai bang 0-10% MeOH trong DCM dé tao ra
hop chét néu & d& muc dudi dang chét rdn mau tring (41 mg, 74%).'H NMR
(400MHz, DMSO-ds): 8 ppm 1,00 (m, 3H), 1,55 (m, 2H), 1,75 (m, 2H), 3,10 (m, 3H),
3,18 (m, 3 H) 3,80 (s, 3H), 4,00 (m, 1H), 4,10 (m, 1H), 4,40 (m, 2H), 6,10 (m, 1H),
6,67 (t, 1H), 7,45 (s, 1H), 7,73 (br s, 1H), 7,91 (d, 1H), 8,82 (s, 1H). LCMS Rt = 0,58
phut; MS m/z 357 [M+H]"
Vi du 87
(1R,58)-N-etyl-3-(2-{[5-flo-6-(metylcarbamoyl)pyridin-3-ylJamino} pyrimidin-4-yl)-
3,8-diazabixyclo[3.2.1]octan-8-carboxamit

Hop chét néu & & muc duge didu ché theo vi du 85 bing cach st dung N-etyl-
1H-imidazol-1-carboxamit (vi du didu ché 80) va 5-((4-((1R,5S)-3,8-
diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-3-flo-N-metylpicolinamit
hydroclorua (vi du didu ché 14) ma khong ding trietylamin 1am bazo. 'H NMR
(400MHz, DMSO-d¢): & ppm 1,04 (t, 3H), 1,60 (q, 2H), 1,81 (d, 2H), 2,78 (d, 3H),
2,93-3,14 (m, 4H), 3,18 (d, 2H), 4,39 (br s, 2H), 6,39 (d,1H), 6,71 (t, 1H), 8,07 (d,
1H), 8,27 (d, 1H), 8,42 (d,1H), 8,71 (s, 1H), 9,85 (s, 1H). MS m/z 429 [M+H]"
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Vidu 88
(IR,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-N-(propan-2-yl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

Hop chét néu & d& muc dugc didu ché bing phuong phap duwoc md ta trong vi du
85 bing cach str dung N-isopropyl-1H-imidazol-1-carboxamit (vi du diéu ché 81) va
4-((1R,55)-3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-
2-amin hydroclorua (vi du diéu ché 19). Sau khi sic ky, phin cin duoc hoa tan trong
DCM, két tia bang cach bd sung dietylete va loc. LCMS Rt = 0,61 phat; MS m/z 371
[M+H]*
Vi du 89
(1R,58)-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-yljamino}pyrimidin-4-yl)-N-
(2,2,2-trifloetyl)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit

Hop chét néu & d& myc duoc diéu ché bang phwong phép dugc md ta trong vi du
85 bang cach st dung 5-((4-((1R,55)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-
yl)amino)-N,3-dimetylpicolinamit hydroclorua (vi du didu ché 1). Phin cin dugc tinh
ché bang phuong phép sic ky cot silica gel rira gii bang 0-20% MeOH (1% amoniac)
trong DCM. 'H NMR (400MHz, MeOH-dq): § ppm 1,80 (m, 2H), 2,00 (m, 2H), 2,60
(s, 3H), 2,95 (s, 3H), 3,40 (m, 2H), 3,90-4,00 (m, 2H), 4,15 (br m, 2H), 4,50 (m, 2H),
6,30 (m, 1H), 8,00 (m, 2H), 8,75 (m, 1H). LCMS Rt = 0,56 phit; MS m/z 479 [M+H]"
Vidu 90
(1R,55)-N-(xyanometyl)-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-
yl]amino }pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit

Hop chét néu & d& muc dugc didu ché bang phuong phap dugc md ta trong vi du
85 bang cach st dung 5-((4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-
yl)amino)-N,3-dimetylpicolinamit hydroclorua (vi du didu ché 1) va N-(xyanometyl)-
1H-imidazol-1-carboxamit (vi du diéu ché 78). Phan cin duogc tinh ché bing phuong
phép sic ky cét silica gel rira giai bing 0-20% MeOH (1% amoniac) trong DCM. 'H
NMR (400MHz, MeOH-d4): & ppm 1,80 (m, 2H), 2,00 (m, 2H), 2,65 (s, 3H), 2,95 (s,
3H), 3,20 (m, 2H), 4,20 (m, 4H), 4,50 (m, 2H), 6,30 (m, 1H), 8,00 (m, 2H), 8,70 (s,
1H). LCMS Rt = 0,50 pht; MS m/z 436 [M+H]"
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Vidu91
(1R,58)-N-etyl-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-yl]Jamino } pyrimidin-4-
y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit

Hop chit néu ¢ d& muc duogc didu ché bing phwong phap duge md ta trong vi du
85 bang cach st dung 5-((4-((1R,55)-3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-
yl)amino)-N,3-dimetylpicolinamit hydroclorua (vi du didu ché 1) va N-etyl-1H-
imidazol-1-carboxamit (vi du diéu ché 79). Sau khi séc ki hop chit néu ¢ d& muc duoc
tinh ché tiép bang phuong phap HPLC diéu ché (phuong phép tinh ché H). Rt = 1,69
phut; MS m/z 425 [M+H]"

Vidu 92
2-[(1R,5 S)-3-{2-[(1-mety1-1H—pyrazol-4-yl)amino]pyrifnidin—4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]pyridin-4-carbonitril

B& sung 4-xyano-2-clopyridin (45 mg, 0,32 mmol) v trietylamin (100 pl, 0,68
mmol) vao dung dich chira 4-((1R,5S)-3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl-
1H-pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 19, 51 mg, 0,16 mmol)
trong iPrOH (1,5 mL). Phan ing dugc dun nong dén 160°C trong birc xa vi séng trong
13 gio. Phan Gng dwgc 1am mat, c6 ddc trong chdn khong va tinh ché sir dung phuong
phép séc ky cot silica gel d4o pha rira giai bang 5-100% MeCN trong dung dich nuéc
amoniac 0,1% d& tao ra hop chét néu ¢ d& muc. '"H NMR (400MHz, CDCl3): & ppm
1,70 (m, 2H), 1,90 (m, 2H), 3,10 (m, 2H), 3,70 (s, 3H), 3,80-3,90 (br m, 2H), 4,50 (m,
2H), 5,75 (d, 1H), 6,50 (br s, 1H), 6,60-6,70 (m, 2H), 7,35 (s, 1H), 7,50 (s, 1H), 7,80
(d, 1H), 8,15 (m, 1H). LCMS Rt = 0,74 phat; MS m/z 388 [M+H]"

Vidu 93 va 94
(18)-2,2-diflo-N-[(18,5R,6R)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-
4-yl}-6-metyl-3-azabixyclo[3.1.0]Thex-1-yl]xyclopropancarboxamit va (1R)-2,2-diflo-
N-[(18S,5R,6R)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-6-metyl-
3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit '

B6 sung axit 2,2-difloxyclopropan-1-carboxylic dang raxemic (51 mg, 0,42
mmol), HATU (188 mg, 0,49 mmol) va DIPEA (279 pl, 0,54 mmol) vao dung dich
chira (18,5R,6R)-3-(5-flo-2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6-
metyl-3-azabixyclo[3.1.0]hexan-1-amin hydroclorua (vi du didu ché 90, 148 mg, 0,15
mmol) trong DMA (1 mL) va DCM (1 mL) va phan tng dugc khudy & nhiét d6 trong
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phong 18 gio. Phan ing dugc cd ddc trong chan khoéng va phén tach gitta EtOAc va
nuéce. Lép hitu co duge thu gom, 1am khd va ¢ dic trong chan khong. Phén ciin dugc
tinh ché bang phuong phép séc ky cot silica gel rira giai bang tr DCM dén 91:8:1
DCM:MeOH:amoniac dé tao ra hop chit néu & dé muc dang raxemic. Raxemat nay
dugc tich bing phwong phap sic ky bit dbi st dung cot ChiralTech AD-H
(250mmx21,2mmx5S5um); pha dong A: 80% CO,; pha dong B: 20% MeOH vdi 0,2%
amoniac. Phin con lai d6i v6i mdi c6 thé duoc tinh ché tiép bang cach két tinh tir
MeOH.
Dinh 2 Rt = 5,89 phut, hop chét vi du 93:
'"H NMR (400MHz, MeOH-d4): 8 ppm 1,05-1,10 (m, 3H), 1,36-1,43 (m, 1H), 1,73-
1,82 (m, 1H), 1,86-1,90 (m, 1H), 1,98-2,06 (m, 1H), 2,45-2,53 (m, 1H), 3,75-3,83 (m,
2H), 3,86 (s, 3H), 4,10 (m, 2H), 7,50 (s, 1H), 7,76 (d, 1H), 7,80 (s, 1H).
LCMS Rt = 0,57 phtt; MS m/z 408 [M+H]"
Pinh 1 Rt = 3,90 phut, hop chét vi du 94:
TH NMR (400MHz, MeOH-ds): 8 ppm 1,05-1,10 (m, 3H), 1,40 (m, 1H), 1,75 (m, 1H),
1,80 (m, 1H), 2,00 (m, 1H), 2,50 (m, 1H), 3,60-3,80 (m, 5H), 4,10 (m, 2H), 7,50 (s,
1H), 7,80 (m, 2H).
LCMS Rt = 0,57 phat; MS m/z 408 [M+H]"; [a]p?® = 16,8 (¢ 1,095, MeOH)
Vi du 95
(IR,2R)-2-xyano-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-
yl)amino]pyrimidin-4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1-
yl]xyclopropancarboxamit

Hop chét néu & d& muc duge diéu ché bang phuong phép dugc md ta vi dy 93
bang cach st dung (1R,2R)-2-xyanoxyclopropan-1-carboxylat (vi du diéu ché 72).
'H NMR (400MHz, DMSO-d¢): 8 ppm 0,90 (m, 3H), 1,25-1,35 (m, 4H), 1,45 (m, 1H),
1,80 (m, 1H), 2,00 (m, 1H), 2,20 (m, 1H), 3,60-3,80 (m, 3H), 3,90 (m, 2H), 7,40 (s,
1H), 7,70 (s, 1H), 7,90 (d, 1H), 9,00 (br s, 1H), 9,10 (s, 1H).MS m/z 397 [M+H]";
[o]p? =—113,3 (c 0,965, EtOH)

Céc hop chat vi du sau dugc didu ché theo phuong phap dugc md ta trong Vi du
didu ché 93 bing cach sir dung axit va amin thich hgp nhu d3 mé ta. Chi tiét vé viéc

tinh ché dwoc mo ta dé cap dudi day:
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Phuong phép tinh ché A: Tinh ché bing phuong phip HPLC diéu ché: Cot: Diol,
250mmx21,2mmx5pum; pha dong A: heptan; pha dong B: etanol; tir 50% B dén 100%
B & 10 phut sau d6 trd lai 50% B ¢ 12 phat; tdc dd dong 27 mL/phit.

LCMS phéan tich: Phenomenex Luna C18; 150mmx3mmx5um, pha dong A: 0,1% axit
formic trong nuéc, pha dong B: 0.1% axit formic trong axetonitril tir 5% B dén 100%
B & 10 phut sau d6 tr& v& 5% B & 12,5 phut. Tc do dong 0,75 mL/phit.

Phuong phéap tinh ché B: Phuong phép sic ky cot silica gel rira giai bang 97:2:1
DCM:MeOH:NH4+OH.

Phuong phép tinh ché C: HPLC didu ché st dung [Phenomenex Gemini C18
250x21.2mmx8um hodc 150mmx25mmxSpm; tir 16-55% MeCN trong nude (0,1%

amoniac) dén 36-60% MeCN trong nudc (0,1% amoniac)]

Vi Cong thirc ciu A
du L A Nguyén li¢u ban dau | Dit liéu
¥ tric/tén
96 | (1S)-2,2-diflo-N- (1R,58,68)-3-(5-flo-2- | LCMS Rt = 0,50 phat MS
[(1R,5S,6S)-3-{5-flo- ((1-metyl-1H-pyrazol- | m/z 408 [M+H]"
2-[(1-metyl-1H- 4-yl)amino)pyrimidin- [a]p?® =0 (c 1,095, FtOH)
pyrazol-4- 4-yl)-6-metyl-3- 1 NMR (400MHz,
yl)amino]pyrimidin-4- azabixyclo- DMSO-de): & ppm 0,90 (m,
yl}-6-metyl-3- [3.1.0]hexan-1-amin 5H), 1,30 (m, 1H), 1,70-
azabixyclo[3.1.0]hex- hydroclorua (vidu didu 2,00 (m, 3H), 2,40 (m, 1H),
1-yl] ché 91) va axit (S)-2,2- 3,60-3,80 (m, SH), 7,40 (s,
xyclopropancarboxamit diflo-xyclopropan-1- | 111), 7,70 (s, 1H), 7,90 (m,
carboxylic (vi du dicu | 111), 8,90-9,00 (m, 2H).
ché 68). PMB.
97 | (1R)-2,2-diflo-N- (1R,5S,65)-3-(5-flo-2- | LCMS Rt = 0,50 phut MS

[(IR,5S,68)-3-{5-flo-

((1-metyl-1H-pyrazol-

m/z 408 [M+H]*

2-[(1-metyl-1H- 4-yl)amino)pyrimidin— [a]DZO =-7,1 (¢ 1,095,
pyrazol-4- 4-y1)-6-metyl-3- EtOH)
yl)amino]pyrimidin-4- azabixyclo- IH NMR (400MHz,

y1}-6-metyl-3-
azabixyclo[3.1.0]hex-
1-
yl]xyclopropancarboxa
mit

[3.1.0]Thexan-1-amin
hydroclorua (vi du didu
ché 91) va axit (R)-2,2-
diflo-xyclopropan-1-
carboxyhc (vi du didu
ché 69).

DMSO-ds): 8 ppm 0,90 (m,
5H), 1,30 (m, 1H), 1,70-
2,00 (m, 3H), 2,40 (m, 1H),
3,60-4,00 (m, SH), 7,40 (s,
1H), 7,70 (s, 1H), 7,90 (m,
1H), 8,90-9,00 (m, 2H).
PM B.
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98

(1S,25)-2-xyano-N-
[(1S,5R,6R)-3-(2-{[6-
(2-

2-((5-((4-((18,5R,6R)-
1-amino-6-metyl-3-

Rt = 5,64 phit
MS m/z 450 [M+H]*

azabixyclo[3.1.0]hexan | pp1 AL
hydroxyetoxy)pyridin- | -3-yl)-5-
3-yl]amino}-5- metylpyrimidin-2-
metylpyrimidin-4-yl)- | yl)amino)pyridin-2-
6-metyl-3- yl)oxy)etan-1-ol (vi du
azabixyclo[3.1.0Thex- | diéu ché 92) va axit
1- (18,25)-2-xyano-
yl]xyclopropancarboxa | xyclopropan-1-
mit carboxylic (vi du didu

ché 73).

99 | (15)-2,2-diflo-N- (18,5R,6R)-3-(5-flo-2- | 'H NMR (400MHz, MeOH-

[(1S,5R,6R)-3-(5-flo-2-
{[1-(oxetan-3-yl)-1H-
pyrazol-4-
yl]amino}pyrimidin-4-
yl)-6-metyl-3-
azabixyclo[3.1.0]hex-
1-
yl]xyclopropancarboxa
mit

((1-(oxetan-3-yl)-1H-
pyrazol-4-
yl)amino)pyrimidin-4-
yl)-6-metyl-3-
azabixyclo[3.1.0]hexan
-1-amin (vi du diéu ché
93) va axit (S)-2,2-
difloxyclopropan-1-
carboxylic (vi du diéu
ché 68).

d4): 6 ppm 1,03 (d, 3H),
1,31-1,40 (m, 1H), 1,71-
1,89 (m, 2H), 1,99 (dt, 1H),
2,41-2,53 (m, 1H), 3,73-
3,85 (m, 2H), 4,08 (dd, 2H),
4,95-5,09 (m, 4H), 5,48 (m,
1H), 7,63 (s, 1H), 7,75 (d,
1H), 8,04 (s, 1H).

MS m/z 450 [M-+H]*

PM C.

Vidu 100 va 101
5-[(4-{(18S,5R,6R)-1-[(xyclopropylcarbonyl)amino]-6-metyl-3-azabixyclo[3.1.0Thex-

3-yl}-5-flopyrimidin-2-yl)amino]-N,3-dimetylpyridin-2-carboxamit

va  5-[(4-

{(1R,58,68)-1-[(xyclopropylcarbonyl)amino]-6-metyl-3-azabixyclo[3.1.0]hex-3-yl}-

5-flopyrimidin-2-yl)amino]-N,3-dimetylpyridin-2-carboxamit

Céc hop chit néu & d& muc dugc duge didu ché bing phuong phap duge mé ta
trong vi du 5 bang cach s dung N-(3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-
azabixyclo[3.1.0]hexan-1-yl)xyclopropan-carboxamit dang trans-raxemic (vi du didu
ché 95) va 5-amino-N,3-dimetylpicolinamit (vi du didu ché 38). Phén cin dugc tinh
ché va tach thanh céc chit ddng phan dbi anh bang phwong phap sic ky bét dbi: Cot
bit d6i: Lux Cellulose-4, 250mmx21,2mmxSum, pha dong A: CO; siéu tGi han, pha
dong B: Metanol, A:B 65:35; tbc do dong 80 mL/phut. Chéat ddng phan rira giai dau
tién: Hop chat vi dy 100; Chat ddng phén ria giai thir hai: Hop chat vi dy 101.
MS m/z 440 [M+H]*
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Vidu 102
N-[(1S,5R,6R)-3-(5-flo-2-{[6-(2-hydroxyetyl)pyridin-3-yl]amino} pyrimidin-4-y1)-6-
metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit

Hop chét néu & d& muc dugc diéu ché bing phuong phap duge md ta trong vi du
5 bing cach st dung N-((1S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-
azabixyclo[3.1.0]hexan-1-yl)xyclopropancarboxamit (vi du diéu ché 95) va 2-(5-
aminopyridin-2-yl)etan-1-ol (Vi du diéu ché 116). Phin cin duoc tinh ché bing
phuong phap sic ky cdt silica gel rira giai bang 10% MeOH trong DCM tiép theo 13
HPLC diéu ché (phuong phép tinh ché B). 'H NMR (400MHz, DMSO-ds): 8 ppm
0,64-0,66 (m, 4H), 0,90 (d, 3H), 1,24-1,28 (m, 1H), 1,49 (m, 1H), 1,76-1,77 (m, 1H),
2,76-2,80 (m, 2H), 3,39 (s, 1H), 3,64-3,70 (m, 4H), 3,87-3,88 (m, 1H), 4,59-4,61 (m,
1H), 7,13 (d, 1H), 7,94 (d, 1H), 7,97 (d, 1H), 8,71 (s, 1H), 8,74 (s, 1H), 9,20 (s,1H).
MS m/z 413 [M-H}
Vidu 103 va 104
N N-{(1S,5R,6R)-3-[5-flo-2-({6-[(2R)-1-hydroxypropan-2-yl]pyridin-3-
yl}amino)pyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1-
yl}xyclopropancarboxamit va N-{(1S,5R,6R)-3-[5-flo-2-({6-[(2S)-1-hydroxypropan-
2-yl]pyridin-3-yl}amino)pyrimidin-4-y1]-6-metyl-3-azabixyclo[3.1.0]hex-1-
yl}xyclopropancarboxamit

Céc hop chit néu & d& muc duoc dugc diéu ché bang phuong phép duge mo ta
trong vi du 5 bing cach sir dung N-((1S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-
3-azabixyclo[3.1.0]hexan-1-yl)xyclopropancarboxamit (vi du didu ché 95) va raxemic-
2-(5-aminopyridin-2-yl)propan-1-ol (vi du didu ché 40). Phin cin dugc tinh ché bing
phuong phap séc ky ¢t silica gel rira gidi bing 10% MeOH trong DCM tiép theo 1a
HPLC diéu ché (phuong phép didu ché B). Raxemat ndy dugc tach thanh cac chét
ddng phan d6i anh ciia chiing bing phuong phap sic ky bét dbi:
Cot bat dbi: Chiralpak IC, 250mmx30mmx5um, pha dong A: CO; si€u t6i han, pha
dong B: IPA (0,1% amoniac), A:B 60:40; tdc do dong 70 mL/phut.
Chét ddng phan rira giai ddu tién dugc gan tity ¥ 14 hop chét vi du 103;
'H NMR (400MHz, MeOH-ds4): 8 ppm 0,76-0,86 (m, 4H), 1,00-1,02 (m, 3H), 1,28-
1,38 (m, 4H), 1,54 (m, 1H), 1,76-1,83 (m, 1H), 3,00-3,05 (m, 1H), 3,66-3,80 (m, 4H),
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4,03-4,05 (m, 2H), 7,23 -7,27 (d, 1H), 7,80-7,81 (d, 1H), 8,04-8,05 (d, 1H), 8,84 (s,
1H). MS m/z 449 [M+Nal*, 99,2% ee.
Chat dong phan rira giai thi hai dugc gan ty y 12 hop chét vi du 104;
"H NMR (400MHz, MeOH-ds): § ppm 'H NMR (400MHz, MeOH-ds): & ppm 0,76-
0,86 (m, 4H), 1,00-1,02 (m, 3H), 1,28-1,38 (m, 4H), 1,54 (m, 1H), 1,76-1,83 (m, 1H),
3,00-3,05 (m, 1H), 3,66-3,80 (m, 4H), 4,03-4,05 (m, 2H), 7,23 -7,27 (d, 1H), 7,80-7,81
(d, 1H), 8,04-8,05 (d, 1H), 8,84 (s, 1H).
MS m/z 449 [M+Na]*, 94% ee.
Vi du 105
N-[(1S,5R,6R)-3-(2-{[5-clo-6-(hydroxymetyl)pyridin-3-ylJamino}-5-flopyrimidin-4-
yl)-6-metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit

Hop chét néu & dé muc duge diéu ché bang phuong phép duge mo ta trong vi du
5 bang cich st dung N-((1S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-
azabixyclo[3.1.0]hexan-1-yl)xyclopropancarboxamit (vi du diéu ché 95) va (5-amino-
3-clopyridin-2-yl)metanol (vi du diéu ché 122). Phan cin dugc tinh ché bang phuong
phap sic ky cot silica gel rira gidi bing 30% ete diu mé trong EtOAc tiép theo 1a
HPLC diéu ché (phuong phép tinh ché B).
'H NMR (400MHz, MeOH-d4): 6 ppm 0,76-0,78 (m, 2H), 0,86 (m, 2H), 1,01-1,03 (m,
3H), 1,35-1,37 (m, 1H), 1,53 (m, 1H), 1,82 (m, 1H), 3,75-3,78 (m, 2H), 4,04 (m, 2H),
4,72 (s, 2H), 7,85 (m, 1H), 8,45 (s, 1H), 8,65 (s, 1H). MS m/z 433 [M+H]"
Vidu 106
N-{(1S,5R,6R)-3-[2-({5-clo-6-[(1R)-1-hydroxyetyl]pyridin-3-yl}amino)-5-
flopyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1-yl}xyclopropancarboxamit

B6 sung timg giot HCI 4M trong dioxan (10 mL, 4M) vao dung dich chua tert-
butyl ((1S,5R,6R)-3-(2-((5-clo-6-((S)-1-hydroxyetyl)pyridin-3-yl)amino)-5-
flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat (vi du didu ché
138, 350 mg, 0,718 mmol) trong MeOH (10 mL). Dung dich nay dugc khudy & nhiét
d0 trong phong trong 1 gio trude khi co dic trong chén khong. Phén cin (54 mg, 0,143
mmol) dugc hoa tan trong DMF (10 mL) va xt ly bing trietylamin (86 mg, 0,85
mmol), axit xyclopropancarboxylic (24 mg, 0,28 mmol) va HATU (86 mg, 0,23

mmol). Phan tmg dugc khudy & nhiét do trong phong trong 18 gid. Phan tng dugc c¢d
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dic trong chdn khong va tinh ché truc tiép bang phwong phap HPLC didu ché (phuong
phép tinh ché B) dé tao ra hop chét néu & d& myc (38 mg, 58%).
'H NMR (400MHz, DMSO-ds): 8 ppm 0,62-0,73 (m, 3H), 0,93 (s, 2H), 1,16-1,21 (m,
1H), 1,24-1,31 (m, 1H), 1,37 (d, 2H), 1,46-1,56 (m, 1H), 1,72-1,85 (m, 1H), 3,06-3,15
(m, 1H), 3,58-3,76 (m, 1H), 3,86-3,97 (m, 1H), 4,97-5,08 (m, 1H), 7,98-8,05 (m, 1H),
8,29-8,40 (m, 1H), 8,69-8,79 (m, 2H), 9,50-9,60 (m, 1H). MS m/z 447 [M+H]*
Vidu 107 va 108
N-[(1S,5R)-3-(5-clo-2-{[1-(2-hydroxyetyl)-1H-pyrazol-4-yl]Jamino } pyrimidin-4-yl)-3-
azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit va N-[(1R,5S)-3-(5-clo-2-{[1-(2-
hydroxyetyl)-1H-pyrazol-4-ylJamino } pyrimidin-4-yl)-3-azabixyclo[3.1.0]hex-1-
yl]xyclopropancarboxamit

Hop chét néu & d muc dang raxemic dugc diéu ché bing phuong phap duge md
ta trong vi du 49 bing cich s dung raxemic-N-(3-(2,5-diclopyrimidin-4-yl)-3-
azabixyclo[3.1.0]hexan-1-yl)xyclopropancarboxamit (vi du didu ché 98) va 4-amino-
1H-pyrazol-1-etanol.
Raxemat nay dugc tach thanh cic chit ddng phan d6i anh cta ching bing phuong
phép sic ky bét di didu ché nhu dwgc mé ta dudi day:
Cot bAt ddi: Chiralpak Ad 250mmx30mm LD. 20um; pha dong: CO; siéu téi
han:EtOH (0,2% amoniac) 45:55; tdc d6 dong: 80 mL/phut
Chét ddng phan rira giai du tién: Hop chét vi du 107;
'H NMR (400MHz, MeOH-d4): 8 ppm 0,76-0,79 (m, 3H), 0,86-0,87 (m, 2H), 1,10 (m,
1H), 1,28 (m, 1H), 1,54 (m, 1H), 1,76 (m, 1H), 3,73 (m, 1H), 3,87 (m, 2H), 3,91-3,94
(m, 1H), 4,16 (m, 3H), 4,47-4,49 (m, 1H), 7,52 (s, 1H), 7,81 (s, 1H), 7,87 (s, 1H). MS
m/z 404 [M+H]*
Chét ddng phan rira giai thir hai: Hop chét vi du 108;
'H NMR (400MHz, MeOH-d4): 8 ppm 0,76-0,79 (m, 3H), 0,86-0,87 (m, 2H), 1,10 (m,
1H), 1,28 (m, 1H), 1,54 (m, 1H), 1,76 (m, 1H), 3,73 (m, 1H), 3,87 (m, 2H), 3,91-3,94
(m, 1H), 4,16 (m, 3H), 4,47-4,49 (m, 1H), 7,52 (s, 1H), 7,81 (s, 1H), 7,87 (s, 1H). MS
m/z 404 [M+H]*
Vidu 109
(18)-2,2-diflo-N-[(18,5S)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-
y1}-5-(hydroxymetyl)-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit
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Hop chit néu & d& muc dugc didu ché bang phuong phép dugc md ta trong vi du
49 bang cach st dung (S)-N-((1S,5 S)-3-(2-clo-5-flopyrimidin-4-y1)-5-(hydroxymetyl)-
3-azabixyclo[3.1.0]hexan-1-yl)-2,2-diﬂoxyclopropan-l-carboxamit (vi du diéu ché 88)
va 1-metyl-1H-pyrazol-4-ylamin & 85°C. Phin cin dugc tinh ché bang phuong phap
sic ky cot silica gel rira giai bing 0-5% MeOH trong DCM.
IH NMR (400MHz, MeOH-d4): & ppm 1,78-1,88 (m, 1H), 2,00-2,10 (m, 1H), 2,55-
2,65 (m, 1H), 3,70 (m, 1H), 3,70 (m, 1H), 3,90 (s, 3H), 3,95-4,00 (m, 1H), 4,10-4,20
(m, 1H), 7,50 (s, 1H), 7,80 (s, 2H).
MS m/z 424 [M+H]"
Vidu 110
(1R,2R)-2-xyano-N-[(18,5S)-3-{ 5-flo-2-[(1-metyl- 1H-pyrazol-4-yl)amino]pyrimidin-
4-y1}-5-(hydroxymetyl)-3-azabixyclo[3.1 .0]hex-1-yl]xyclopropancarboxamit

Hop chét néu & @ muc duge diéu ché bang phuong phap dugc md ta trong vi du
109 bang céach st dung raxemic-(1R,2R)-N-(3-(2-clo-5-ﬂ0pyrimidin—4-y1)-5-
(hydroxymetyl)-3-azabixyclo[3.1 .0]hexan-1-yl)-2-xyanoxyclopropan-1 -carboxamit (vi
du didu ché 89). Raxemat nay dugc tach thanh céc chét dong phan dbi anh ciia n6 bing
phuong phap sc ky bét dbi nhu duoc mo ta dudi day:
IH NMR (400MHz, DMSO-de): 8 ppm 1,05 (d, 1H), 1,13 (m, 1H), 1,50 (m, 2H), 2,02
(m, 1H), 2,33 (m, 1H), 3,60-3,79 (m, 4H), 3,87 (s, 3H), 3,98 (m, 1H), 4,09 (m, 1 H),
4,16 (m, 1H), 7,54 (s, 1H), 7,77-7,78 (m, 2H).
Cot: Cellulose-3 21mmx250mmx5pm; pha dong A: COz, pha dong B: MeOH; 90:10
A:B; giit trong 10 phut; 65 mL/phit. Pinh 2; Rt = 7,08 phut, MS m/z 413 [M+H]*
Vidulll
4-({4-[6-(2,2-diflopropanoyl)-3 ,6-diazabixyclo[3.1. 1Thept-3-yl]-5-flopyrimidin-2-
yl}amino)-N-etyl-2-metylbenzamit

Bd sung axit 2,2-diflopropanoic (7 mg, 0,067 mmol), HATU (25 mg, 0,066
mmol) va trietylamin (0,03 mL, 0,2 mmol) vao dung dich chira 4-((4-(3,6-
diazabixyclo[3.1. 1]heptan—3-yl)-5-ﬂopyrimidin-2-yl)amino)-N-ety1-2-mety1benzamit
(vi du didu ché 126, 25 mg, 0,067 mmol) trong DCM (5 mL). Phan ting dugc khudy &
nhiét do trong phong trong 1 gid. Phan tmg dugc pha loang bang nudc, pha hitu co

duge thu gom qua ct tach pha va c6 dic trong chdn khong. Phén cin dugc tinh ché
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biang phuong phap HPLC didu ché (phwong phép 1, 5% B dén 50% B trong 8,5 phut,
dén 100% B trong 9 phit, giit & 100% B dén 10 phiit) dé tao ra hop chét néu & dé muc.
Céac didu kién HPLC diéu ché
Phuong phép 1: Waters Sunfire C18 19x500 mm, 5p, pha dong A: 0,05% TFA trong
nuéc; pha dong B: 0,05% TFA trong axetonitril. Téc d6 dong 25 mL/phut.
Phuong phép 2: Waters Sunfire C18 19x500 mm, 5u, pha dong A: 0,05% axit formic
trong nudc; pha dong B: 0,05% axit formic trong axetonitril. Téc d6 dong 25 mL/phit.
Cac diéu kién LCMS QC:
Cot: Waters Atlantis dC18 4,6x50mm, Sp
Chét cai bién: TFA 0,05%
Gradien: 95% nudc:5% MeCN tuyén tinh dén 5% nu6c:95% MeCN trong 4 phut, gitt
trong 1 phut dén 5 phit. Téc d6 dong: 2 mL/phit
Phuong phap MS: ESI+; khodng quét 160-650 Da
'H NMR (400MHz, DMSO-ds): 8 ppm 1,15 (t, 3H), 1,77-1,88 (m, 4H), 2,37 (s, 3H),
2,86 (q, 1H), 3,23-3,30 (m, 2H), 4,02-4,09 (m, 2H), 4,09-4,19 (m, 2H), 4,65 (br s, 1H),
4,92 (br s, 1H), 7,31 (d, 1H), 7,60 (br s, 2H), 8,05-8,12 (m, 2H), 9,36 (s, 1H). LCMS
Rt = 1,96 phiit; MS m/z 463 [M+H]*
Vidu 112
N-etyl-4-({5-flo-4-[6-(2-flo-2-metylpropanoyl)-3,6-diazabixyclo[3.1.1]hept-3-
yl]pyrimidin-2-yl}amino)-2-metylbenzamit

Hop chit néu & d& muc dugc diéu ché, tinh ché va phan tich nhu dugc md ta
trong vi du 111 bang cach st dung axit 2-flo-2-metylpropanoic va 4-((4-(3,6-
diazabixyclo[3.1.1]heptan-3-yl)-5-flopyrimidin-2-yl)amino)-N-etyl-2-metylbenzamit
(vi du diéu ché 126).
Vi du diéu ché hop chét trung gian Phuong phap HPLC 1, 10% B dén 50% B trong 8,5
phut, dén 100% B trong 9 phut, giit & 100% B dén 10 phut.
"H NMR (400MHz, DMSO-ds): 6 ppm 1,13 (t, 3H), 1,38-1,49 (m, 3H), 1,52-1,61 (m,
3H), 1,74 (d, 1H), 2,35 (s, 3H), 2,77 (q, 1H), 3,20-3,28 (m, 2H), 3,94 (d, 1H), 4,02 (d,
1H), 4,06-4,13 (m, 1H), 4,17 (d, 1H), 4,52 (br s, 1H), 4,82 (br s, 1H), 7,28 (d, 1H),
7,54-7,63 (m, 2H), 8,05 (d, 2H), 9,31 (s, 1H).
LCMS Rt = 1,95 phat; MS m/z 459 [M+H]"
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Vidu 113
4-({4-[6-(xyclopropylcarbonyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etyl-2-metylbenzamit

Hop chét néu & d& muc duoc didu ché, tinh ché va phén tich nhu dugc mo ta
trong vi du 111 bang cach st dung axit xyclopropancarboxylic va tert-butyl 3-(2-
clopyrimidin-4-yl)-3,6-diazabixyclo[3.1.1]heptan-6-carboxylat hydroclorua (vi du diéu
ché 128).
Phuong phap HPLC diéu ché 2, 5% B dén 100% B trong 8,5 phut, gitt & 100% B dén
10 phut.
LCMS Rt = 1,57 phit; MS m/z 421 [M+H]*
Vidu 114
4-({4-[6-(2,2-diflopropanoyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etylbenzamit

Hop chit néu & d& muc duge didu ché, tinh ché va phén tich nhu dugc mo ta
trong vi du 115 b%mg cach st dung axit 2,2-diflopropanoic va 4-((4-3,6-diazabixyclo
[3.1.1]heptan-3-yl)pyrimidin-2-yl)amino-N-etylbenzamit hydroclorua (vi du didu ché
127).
Vi du diéu ché hop chét trung gian Phuong phap HPLC 1, 10% B dén 60% B trong 8,5
phut, dén 100% B trong 9 phut, gitt & 100% B dén 10 phut.
'H NMR (400MHz, DMSO-dg): 8 ppm 1,17 (t, 3H), 1,76-1,88 (m, 4H), 2,87-2,95 (m,
1H), 3,28-3,37 (m, 2H), 3,84-4,14 (m, 4H), 4,70 (br s, 1H), 4,97 (br s, 1H), 6,51 (d,
1H), 7,75-7,83 (m, 2H), 7,91 (br s, 2H), 8,14 (d, 1H), 8,42 (br s, 1H), 10,48 (br s, 1H).
LCMS Rt = 1,93 phut; MS m/z 431 [M+H]"
Vidu 115
N-etyl-2-metyl-4-({4-[6-(trifloaxetyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]pyrimidin-2-
yl}amino)benzamit

B4 sung trietylamin (0,1 mL, 0,7 mmol) tiép theo 14 TFAA (2 giot) vao dung
dich chta 4-((4-(3,6-diazabixyclo[3.1.1]heptan-3-yl)pyrimidin-2-yl)amino)-N-etyl-2-
metylbenzamit hydroclorua (vi du diéu ché 128, 30 mg, 0,077 mmol) trong DCM (5
mL). Phan Gng duoc khudy & nhiét do trong phong trong 2 gid, cd dac trong chdn
khéng va tinh ché va phan tich bing phwong phap HPLC diéu ché (phuong phép 2, 5%
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B dn 100% B trong 8,5 phtt, gitt & 100% B dén 10 phut) nhu dwoc mé ta trong vi du
111 dé tao ra hop chét néu & & muc. LCMS Rt = 1,76 phit; MS m/z 449 [M+H]*
Vidu 116
N-etyl-4-({5-flo-4-[6-(trifloaxetyl)-3,6-diazabixyclo[3.1.1]hept-3-yl|pyrimidin-2-
yl}amino)-2-metylbenzamit

Dung dich chita 1-(3-(2-clo-5-flopyrimidin-4-yl)-3,6-diazabixyclo[3.1.1]heptan-
6-y1)-2,2,2-trifloetan-1-on (vi du diéu ché 129, 100 mg, 0.,31 mmol) va 4-amino-N-
etyl-2-metylbenzamit (cdng bd don PCT s6 W02006109846) trong isopropanol (3
mL) duoc xir Iy bang 1 giot cHCI va dun néng dén 140°C trong 40 phﬁt trong blrc xa
vi séng. Phan tmg dugc 1am mat, cd dic trong chdn khéng va dua truc tiép sang budc
tiép theo.
Viduy 117
5-({4-[(1R,55)-8-{[(1S)-2,2-Difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-
3-y1]pyrimidin—2-y1}amino)-3-ﬂopyridin-2-carboxamit

B6 sung TEA (330 mg, 3,26 mmol) va HATU (372 mg, 0,979 mmol) & 0 °C vao
dung dich chira hop chét vi du diéu ché 144 (280 mg, 0,815 mmol) va hop chit vi du
didu ché 68 (129 mg, 1,06 mmol) trong DMF (30 mL). H8n hop nay dugc khudy &
nhiét do trong phong (10 °C) trong 18 gid. Dung dich ndy dugc cd dic va tinh ché
bing phuong phiap HPLC diéu ché
Cac didu kién HPLC diéu ché
Phenomenex Synergi C18 150x30mm, 4y, pha dong A: axetonitril; pha dong B: nuéc
(didu chinh dén do pH=10 bing amoniac). Téc d0 dong: 35 mL/phut. LCMS:
(M+1=447,9, M+23=469,9)
Raxemat nay dugc tich bang phuong phép sic ky bat dbi sir dung cot Chiralpal AS-H
(150mmx4,6mmxSum); pha dong A: 5% COz dén 40%; pha dong B: MeOH v6i 0,05%
DEA dé tao ra hop chét néu & dé muc (143 mg, 39%) & Rt =8,12 phut. LCMS Rt =
0,73 phut, MS m/z 448,1 [M+H]
'"H NMR (400MHz, DMSO-d6): 8 ppm 1,58-2,10 (m, 6H), 2,93-3,28 (m, 3H), 4,04-
4,33 (m, 2H), 4,57-4,78 (m, 2H), 6,41 (dd, 1H), 7,37 (br, s., 1H), 7,80 (br, s., 1H), 8,10
(dd, 1H), 8,27 (m, 1H), 8,67 (d, 1H), 9,88 (s, 1H).
Vi dy diéu ché 1
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5-((4-((1R,5S)-3,8-Diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-N,3-
dimetylpicolinamit hydroclorua
Buéce 1

B sung vao tert-butyl (1R,5S5)-3-(2-clopyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]
octan-8-carboxylat (Vi du diéu ché 34, 500 mg, 1,54 mmol) va 5-amino-N,3-
dimetylpicolinamit (vi du diéu ché 38, 458 mg, 2,78 mmol) trong DMA (20 mL) céc
thanh phén xesi carbonat (1 g, 3,08 mmol), xantphos (178 mg, 0,31 mmol) va paladi
axetat (69 mg, 0,31 mmol). Phan tmg dugc suc bang nito trong 1 phut truée khi dun
néng dén 130°C trong birc xa vi séng trong 1 gid. Phan Gng dugc 1am mat, loc va cd
dic trong chan khong. Phan cin duoc tinh ché bang phuong phép séc ky cot silica gel
rira giai bing 50-80% EtOAc trong ete dau mé.

Budc 2

Chét rn thu duge dugc hoa tan trong DCM (20 mL) va xtt ly bing HCI 4M trong
dioxan (20 mL) va phan tmg dugc khudy & nhiét do trong phong trong 2 gid. Phan ting
duoc cb dic trong chdn khéng dé tao ra hop chét néu & dé muc dudi dang mubi
hydroclorua. 'TH NMR (400MHz, DMSO-ds): 8 ppm 1,67-1,83 (m, 2H), 1,90-2,06 (m,
2H), 2,58 (s, 3H), 2,78 (br s, 3H), 3,59-3,72 (m, 2H), 4,16-4,27 (m, 4H), 6,66-6,77 (m,
1H), 7,88 (br s, 1H), 8,17 (d, 1H), 8,46-8,60 (m, 1H), 8,66 (br s, 1H), 9,61-9,75 (m,
1H), 10,03-10,16 (m, 1H), 11,09 (br s, 1H).

MS m/z 354 [M+H]*

Céc hop chét vi du diéu ché sau ddy duoc diéu ché bing phwong phap duge md
ta trong vi du diéu ché 1 bang cach st dung tert-butyl (1R,5S)-3-(2-clopyrimidin-4-
y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi du didu ché 34) va amin thich hop
nhu duge mo ta dudi day. Cac hop chét nay dugc tach duéi dang mudi hydroclorua trir
khi duge chi dinh cu thé khéc.

Phuong phép loai bao vé B: Hop chit trung gian dugc bao vé bing Boc dugc hoa tan
trong DCM, xtt Iy bang TFA va khudy & nhiét d trong phong trong 18 gio. Phén tng
duoc bazo héa dén d6 pH=10 bing cach bd sung trietylamin. Dung dich nay dugc co
dic trong chdn khong va tinh ché bang phuong phép séc ky cot silica gel ria giai bing
10% MeOH trong EtOAc hodc 96:3:1 DCM:MeOH:NH;3.

Phuong phép loai bado vé C: Hop chét trung gian dugc bio vé béng Boc dugc hoa tan

trong DCM, xtt ly bing TFA va khudy & nhiét do trong phong trong 1,5 gid. Phén tmng
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dugc co dic trong chan khong, hoa tan trong MeOH va rira giai qua cot carbonat dé

tao ra hop chét géc tu do.

Vidu
diéu Cong thirc cdu tao Tén SM/dix lidu
ché
2 H Raxemic  2-(5-((4- | Raxemic 2-(5-
E_a ((IR,5S)-3,8-diazabi- | aminopyridin-2-
N Me xyclo[3.2.1]octan-3- | yl)propan-1-ol (vi du
Q N OH yl)pyrimidin-2- diéu ché 40). Pua tryc
N =z . 1 - £ ‘ X
/k /EJ/K/ yl)amino)-pyridin-2- |ti€p sang budc tiep
NN yl)propan-1-ol theo.
H
hydroclorua
3 y 5-((4-((1R,5S)-3,8- 5-amino-N-etyl-3-
E—Z diazabixyclo[3.2.1]Joc | metylpicolinamit (vi du
N 0. tan-3-yD)pyrimidin-2- | diéu ché 42). Pua truc
N N/\Me yl)amino)-N-etyl-3- | tiép sang budc tiép
/k metylpicol-inamit theo.
hydroclorua
4 N 4-((4-((1R,5S)-3,8- 4-amino-N-etyl
E—a diazabixyclo[3.2.1]oc | benzamit. Pua tryc tiép
N 0 tan-3-yl)pyrimidin-2- | sang budc tiép theo.
N/\Me yl)amino)-N-
/I\ etylbenzamit
hydroclorua
5 H 5-((4-((1R,5S)-3,8- 5-amino-3-clo-N-
E_a diazabixyclo[3.2.1]oc | metylpicolinamit
N 0 tan-3-yDpyrimidin-2- | (vi dy diéu ché 39).
SN N N-Me yl)amigo)-'3-clo.-N- Dua tryc tiép sang budc
/)\ « I H metylpicolinamit tiép theo.
NT N cl hydroclorua
6 y 2-(5-((4-((1R,55)-3,8- | 2-(5-amino-3-
E_a diazabixyclo[3.2.1]Joc | clopyridin-2-yl)etan-1-
N tan-3-yl)pyrimidin-2- | ol (vi du diéu ché 45).
Q N OH yl)amino)-3- Dua tryc tiép sang budc
| i | clopyridin-2-yl)etan- | tiép theo.
N N " 1-ol hydroclorua
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2-(5-((4-((1R,5S)-3,8-
diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-
yl)amino)-3-
flopyridin-2-yl)etan-
1-ol hydroclorua

2-(5-amino-3-
flopyridin-2-yl)etan-1-
ol (vi du diéu ché 46).
Pua truc tiép sang budc
tiép theo.

(8)-1-(5~((4-((1R,58)-
3,8-
diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-
yl)amino)-3-
flopyridin-2-
yD)pyrolidin-3-ol
hydroclorua

(S)-1-(5-amino-3-
flopyridin-2-
yDpyrolidin-3-ol (vi du
diéu ché 47). Pua truc
tiép sang budc tiép
theo.

gRS)-l-(S-((4-((1R,SS)-
diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-
yl)amino)-3-
flopyridin-2-
yl)pyrolidin-3-ol
hydroclorua

(R)-1-(5-amino-3-
flopyridin-2-
yDpyrolidin-3-ol (vi du
didu ché 48). Pua truc
tiép sang budc tiép
theo.

10

1-(5-((4-((1R,5S)-3,8-
diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-
yl)amino)-3-
flopyridin-2-
yl)azetidin-3-ol
hydroclorua

1-(5-amino-3-
flopyridin-2-
yl)azetidin-3-ol (vi du
didu ché 49). Pua truc
tiép sang budc tiép
theo.

11

2-((5-((4-((1R,58)-
3,8-
diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-
yl)amino)-3-
clopyridin-2-
yl)oxy)etan-1-ol
hydroclorua

2-((5-amino-3-
clopyridin-2-
ylhoxy)etan-1-ol (vi du
didu ché 50). Dua truc
tiép sang budc tiép
theo.

12

(5-((4-((1R,55)-3,8-
diazabixyclo[3.2.1]oc
tan-3-yl)pyrimidin-2-
yl)amino)-3-
flopyridin-2-
yl)metanol
hydroclorua

5-amino-3-flo-2-pyridin
metanol (cong bd don
PCT sd
WO02013013815). Dua
truc tiép sang budc tiép
theo.
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13 H 2-(5-((4-((1R,55)-3,8- | 2-)5-aminopyridin-2-
@ diazabixyclo[3.2.1]Joc | yl)-2-metylpropannitril
N Me Me tan-3-yl)pyrig1i_din-2- va st .dung phuong
N yl)amino)pyridin-2- | phép loai bao vé B.
| SN Z | CN yl)-2-
N/)\N ™ metylpropannitril
H
14 § 5-((4-((1R,55)-3,8- 5-amino-3-flo-N-
E_z diazabixyclo[3.2.1]Joc | metylpicolinamit (vi du
N 0 tan-3-yl)pyrimidin-2- | diéu ché 51).
N N e yl)amir.lo)-.3 -flo-N-
] /)\ « I H metylpicolinamit
NT N F hydroclorua
15 N 4-((1R,5S)-3,8- 1-[(4-
E—a o diazabixyclo[3.2.1]oc | metylphenyl)sulfonyl]-
N o:/"q',,@*“"e tan-3-yl)-N-(1-tosyl- lH-pyraz’ol-4-amin ]
SN N 1H-pyrazol-4- (cong bd don PCT so6
| N//‘\N [N yDpyrimidin-2-amin | WO 2011106114).
. Phuong phap loai bao
vé C.
LCMS Rt = 0,73 phut
MS m/z 426 [M+H]"
16 H 4-((4-((1R,58)-3,8- 4-amino-N,6-
E_a diazabixyclo[3.2.1]Joc | dimetylpicolinamit
N Me tan-3-yhpyrimidin-2- | (Vi du diéu ché 44).
Sy A yDamino}-N.6- | pruono phép loai bao
| /k I H dimetylpicolinamit V& B.
NN N ve )
H U LCMS Rt = 0,39 phut
MS m/z 354 [M+H]*
17 N 4-((4-((1R,5S5)-3,8- 4-amino-6-
8 diazabixyclo[3.2.1]Joc | (hydroxymetyl)-N-
N ont tan-3-yl)pyrimidin-2- | metylpicolinamit
Sy N yl)amino)-6- hydroclorua (vi du dif‘t:u
| A I H (hydroxymetyl)-N- ché 125). Dua tryc tiep
NT N “Me metylpicolinamit sang budc tiép theo.
o hydroclorua

Vi du diéu ché 18
5-((4-((1R,5S)-3,8-Diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-3-

metylpicolinamit hydroclorua

Hop chit néu & dé muc duge diéu ché bang phuong phap dugc md ta trong vi dy didu

ché 1 buéc 1. Sau buée Buchwald, hop chét trung gian duge dun néng véi amoniac
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trong metanol dén 90°C trong binh han kin. Phén tmg duoc 1am mét va co déc trong
chdn khéng truéce khi loai bao vé bang HC1 nhu d3 mo ta.

Vi du didu ché 19
4-((1R,55)-3,8-Diazabixyclo[3.2.1]octan-3-y1)-N-(1-metyl-1H-pyrazol-4-
yl)pyrimidin-2-amin hydroclorua

Dung dich chta tert-butyl (1R,5S)-3-(2-clopyrimidin-4-yl)-3,8-diazabixyclo
[3.2.1]octan-8-carboxylat (vi du diéu ché 34, 2,25 g, 6,93 mmol) va 1-metyl-1H-
pyrazol-4-ylamin hydroclorua (1,02 g, 7,62 mmol) trong iPrOH (30 mL) dugc dun
noéng dén 140°C trong birc xa vi séng trong 1 gid. Phan tmg duogc cd dic trong chdn
khéng dé tao ra hop chét néu & dé muc du6i dang mudi hydroclorua (2,2 g, 99%). 'H
NMR (400MHz, MeOH-ds4): 6 ppm 1,97-2,02 (m, 2H), 2,19-2,20 (m, 2H), 3,48-3,51
(m, 1 H), 3,72-3,78 (m, 1 H), 3,98 (s, 3 H), 4,20-4,31 (m, 3H), 6,67 (d, 1H), 7,81 (s,
1H), 7,86 (m, 2H). MS m/z 286 [M+H]"

Vi du diéu ché 20
2-(4-((4-((1R,58)-3,8-Diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-1H-
pyrazol-1-yl)etan-1-ol hydroclorua _

B6 sung 3 giot HCI dic & nhiét do trong phong vao dung dich chira tert-butyl
(1R,5S)-3-(2-clopyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi du didu
ché 34, 200 mg, 0,617 mmol) va 4-amino-1H-pyrazole-1-etanol (134 mg, 0,74 mmol)
trong iPrOH (10 mL). Phan tng dugc dun néng dén 140°C trong birc xa vi séng trong
40 phut. Phan Gng dugc cd dic trong chdn khong dé tao ra hop chit néu & dé muc va
dua truc tiép sang bude tiép theo duéi dang mudi hydroclorua.

Céc hop chét vi du didu ché sau day duoc diéu ché bing phuong phap dugc md
ta trong vi du didu ché 20 bing cach sir dung tert-butyl (1R,5S)-3-(2-clopyrimidin-4-
yl1)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi du diéu ché 34) va amin thich hop

nhu dugc md ta dudi ddy. Cac hop chét nay dugce tach dudi dang mudi hydroclorua.
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Vi ‘du

diéu Cong thure cau tao Tén SM/dit li€u
che
21 H N-(4-((1R,55)-3,8- MS m/z 289 [M+H]"

diazabixyclo[3.2.1]octan | 4-jsothiazolamin
-3-yl)pyrimidin-2-

Q " yl)isothiazol-4-amin
N =\ hydroclorua
) //I\ /Q/S ¢

22 y 4-((1R,5S)-3,8- tert-butyl ~ 4-amino-1H-
diazabixyclo[3.2.1]octan | pyrazol-1-carboxylat
-3-yl)-N-(112-pyrazol-4- | (cong bd don PCT s6 WO

yD)pyrimidin-2-amin 2012022681).
| SN AN hydroclorua
" /)\N < NH

23 H 4-((1R,58)-3,8- MS m/z 300 [M+H]"

diazabixyclo[3.2.1]octan | 1-etyl-1H-pyrazol-4-amin
-3-y1)-N-(1-etyl-1H-

ENH

Ek N/" Me | pyrazol-4-yl)pyrimidin-
SN \ 2-amin hydroclorua

I N//kN/[// N

Vi du diéu ché 24
4-((4-((1R,58)-3,8-Diazabixyclo[3.2.1]octan-3-y1)-5-flopyrimidin-2-yl)amino)-N-
etylbenzamit hydroclorua
Bude 1

B sung 4-amino-N-etyl benzamit (0,26 g, 1,6 mmol), RuPHOS paladi (II)
phenetylamin clorua (0,1 g, 0,1 mmol) va natri tert-butoxit (0,15 g, 1,5 mmol) vao
dung dich chtra tert-butyl (1R,58)-3-(2-clo-5-flopyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (vi du didu ché 35, 0,5 g, 1,5 mmol) trong
dioxan (5 mL). Phan Uing dugc dun nong dén 120°C trong blrc xa vi séng trong 25
phtt. Phan Gng dugc 1am mat va rira gidi qua cot chiét pha ran. Dich loc dugc tinh ché
bing phwong phép sic ky cot silica gel rira giai bang 0-20% MeOH trong DCM dé tao
ra hop chét trung gian dwoc bao vé bang boc (0,65 g, 95%).
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'H NMR (400MHz, DMSO-ds): § ppm 1,07 (t, 3H), 1,37-1,41 (m, 9H), 1,67 (d, 2H),
1,78-1,86 (m, 2H), 3,13-3,18 (m, 2H), 3,18-3,26 (m, 2H), 4,07-4,13 (m, 2H), 4,20 (br
s, 2H), 7,65-7,69 (m, 2H), 7,69-7,74 (m, 2H), 8,02 (d,1H), 8,19 (t, 1H), 9,43 (s, 1H).
Budc 2

Hop chét trung gian dugc hoa tan trong DCM (5 mL) va MeOH (2 mL) va xit Iy
bang HCI 4M trong dioxan. Phan tmg dugc khudy & nhiét d9 trong phong trong 18 gid
trude khi co déc trong chdn khéong dé tao ra hop chit néu ¢ d& muc dudi dang mudi
hydroclorua.
Vi du diéu ché 25
4-((4-((1R,58)-3,8-Diazabixyclo[3.2.1]octan-3-yl)-5-flopyrimidin-2-yl)amino)-N-etyl-
2-metylbenzamit hydroclorua

tert-Butyl (1R,5S)-3-(2-((4-(etylcarbamoyl)-3-metylphenyl)amino)-5-
flopyrimidin-4-yl1)-3,8-diaza-bixyclo[3.2.1]octan-8-carboxylat (hop chit vi du 74)
duge hoa tan trong DCM (5 mL) va MeOH (2 mL) va xtr ly bing HCl 4M trong
dioxan. Phan tng dugc khudy & nhiét do trong phong trong 18 gio trude khi ¢ dic
trong chan khéng dé tao ra hop chat néu & d& muc dudi dang mudi hydroclorua.
Vi du diéu ché 26
5-((4-((1R,5S)-3,8-Diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-3-
metylpicolinamit hydroclorua

Dung dich chira tert-butyl (1R,5S)-3-(2-((6-(etoxycarbonyl)-5-metylpyridin-3-
yl)amino)pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi du diéu ché
33, 100 mg, 0,214 mmol) trong NH3/MeOH (15 mL) dugc dun néng dén 90°C trong
binh han kin trong 18 gid. Dung dich nay duoc c6 dic trong chdn khong va phén cin
duge xtt Iy bang HC1 4M/dioxan (20 mL) va khudy & nhiét d6 trong phong trong 2 gid.
Dung dich nay dugc c6 dac trong chdn khong dé tao ra hop chit néu ¢ d& muc dudi
dang mubi hydroclorua.
Vi du diéu ché 27
((1R,58)-3-(2-clo-5-flopyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]octan-8-
yl)(xyclepropyl)metanon |

Bé sung vao dung dich chaa (1R,5S)-3-(2-clo-5-flopyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1Joctan (Vi du diéu ché 31, 4 g, 11,7 mmol), axit
xyclopropancarboxylic (2 g, 23,4 mmol) va trietylamin (3,5 g, 35,1 mmol) trong DMF
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(40 mL) thanh phin HATU (5,33 g, 14 mmol) & nhiét do trong phong. Sau khi bd
sung, phan tmg dugce khudy & nhiét do trong phong trong 30 phut. Phan tng dugc cd
dic trong chdn khéng va tinh ché bang phuong phép séc ky cot silica gel rira giai bing
20% ete diu mo trong EtOAc dé tao ra hop chit néu & d& muc (2,5 g, 70%). 'H NMR
(400MHz, CDCl3): 6 ppm 0,80-0,86 (m, 2H), 1,01-1,05 (m, 2H), 1,66-2,09 (m, 5H),
3,29-3,34 (m, 2H), 4,23-4,26 (m, 1H), 4,37-4,40 (m, 1H), 4,53-4,52 (m, 1H), 4,77-4,78
(m, 1H), 7,94-7,95 (m, 1H). MS m/z 311 [M+H]"
Vi du diéu ché 28
((1R,5S)-3-(2-Clopyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-
yl)(xyclopropyl)metanon

B& sung trietylamin (7,86 g, 78 mmol) va xyclopropancarbonyl clorua (3,26 g,
31 mmol) & nhiét do trong phong vao dung dich chta (1R,5S)-3-(2-clopyrimidin-4-
yl)-3,8-diazabixyclo[3.2.1]octan (vi du diéu ché 32, 3,5 g, 15,57 mmol) trong DCM
(20 mL). Phén tmg dugc khudy & nhiét d6 trong phong trong 1 gid. Phan ing dugc rira
bang dung dich nréc NaHCOj3 bdo hoa (100 mL). Lép hitu co dugce thu gom, 1am kho,
cd dic trong chén khéng va tinh ché bing phuong phap sdc ky cot silica gel rira giai
bing 10% MeOH d8 tao ra hop chit néu & d& muc (2,5 g, 55%).
MS m/z 293 [M+H]"
Vi du diéu ché 29
(1R,58)-3-(2-Clopyrimidin-4-yl)-N-etyl-3,8-diazabixyclo[3.2.1]octan-8-carboxamit

B6 sung trietylamin (125 mg, 1,23 mmol) tiép theo 13 isoxyanatoetan (175,4 mg,
2,47 mmol) & 0°C vao dung dich chta (IR,5S)-3-(2-clopyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]octan (vi du diéu ché 32, 170 mg, 0,6173mmol) trong DCM (20
mL). Phan tng dugc khudy & nhiét o trong phong trong 1 gid trude khi ¢d dic trong
chdn khong va tinh ché bing phuong phép sic ky cot silica gel rira giai bang 20% ete
diu mé trong EtOAc dé tao ra hop chét néu & d& muc (184 mg, 100%). MS m/z 296
[M+H]* |
Vi du diéu ché 30
Raxemic ((1R,5S)-3-(2-Clopyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-y1)(2,2-
difloxyclopropyl)metanon
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Hop chit néu ¢ d muc duoc didu ché bing phuong phép dugc mo ta trong vi du
didu ché 27 bang céch sir dung axit 2,2-difloxyclopropan-1-carboxylic dang raxemic.
MS m/z 329 [M+H]*

Vi du diéu ché 31
(1R,5S)-3-(2-clo-5-flopyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]octan

Hop chét néu & d& muc duoc didu ché bang phuong phép duge mé ta trong vi du
didu ché 25 bang cach st dung tert-butyl (1R,5S)-3-(2-clo-5-flopyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (vi du diéu ché 35).

Vi du diéu ché 32
(1R,5S)-3-(2-Clopyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan

Hop chét néu & d& muc duoc diéu ché bang phuwong phép duge md ta trong vi du
didu ché 125 bing cach st dung tert-butyl (1R,5S)-3-(2-clopyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (vi du diéu ché 34) trong dioxan.

Vi du diéu ché 33
tert-Butyl  (1R,5S)-3-(2-((6-(etoxycarbonyl)-5-metylpyridin-3-yl)amino)pyrimidin-4-
yl1)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat

Hop chét néu ¢ d& muc dugc diéu ché bang phuong phap dugc md ta trong vi du
didu ché 1 budce 1 bing cach sir dung tert-butyl (1R,55)-3-(2-clopyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (vi du didu ché 34) va etyl-5-amino-3-
metylpicolinat (vi du didu ché 41). MS m/z 469 [M+H]"

Vi du diéu ché 34
tert-Butyl (1R,5S)-3-(2-clopyrimidin-4-y1)-3,8-diazabixyclo[3,2.1]octan-8-carboxylat

Bé sung 2,4-diclopyrimidin (8,4 g, 57 mmol) va TEA (6,7 g, 66 mmol) & 0°C
vao dung dich chira tert-butyl (1R,5S)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi
du didu ché 36, 11 g, 52 mmol) trong MeOH (500 mL). Phan ting dugc khudy & nhiét
dd trong phong trong 18 gid trudce khi ¢d dic trong chdn khong. Phin c3n dugc tinh
ché bing phuong phép séc ky cot silica gel rira giai bing 20% EtOAc trong ete diu mo
dé tao ra hop chét néu & dé myc duéi dang chét rén mau tring (12 g, 71%).

'H NMR (400MHz, CDCl3): § ppm 1,48 (s, 9H), 1,63-1,74 (m, 2H), 1,97 (br s, 2H),
3,18 (br s, 2H), 3,38-3,74 (m, 1H), 4,36 (br s, 3H), 6,35 (d, 1H), 8,06 (d, 1H). MS m/z
325 [M+H]*
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Vi dy diéu ché 35
tert-Butyl (1R,5S)-3-(2-clo-5-flopyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]octan-8-
carboxylat

Hop chét néu & d& muc dugc diéu ché bing phuong phap dugc md ta trong vi du
diéu ché 36 béng cach st dung 2,4-diclo-5-flopyrimidin. Phén cin dugc tinh ché b%mg
phuong phép séc ky cot silica gel rira giai bing 0-100% EtOAc trong heptan. '"H NMR
(400MHz, DMSO-ds): & ppm 1,38 (s, 9H), 1,62 (d, 2H,) 1,76-1,84 (m, 2H), 3,16 (d,
2H), 4,08 (d, 2H), 4,15-4,22 (m, 2H), 8,17 (d, 1H).
Vi du diéu ché 36
tert-Butyl (1R,5S)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat

Dung dich chua tert-butyl (1R,5S)-3-benzyl-3,8-diazabixyclo[3.2.1]octan-8-
carboxylat (vi du diéu ché 37, 19 g, 63 mmol) trong metanol (500 mL) dugc hydro héa
trén paladi trén cacbon (4 g) & 4p sudt 344,74 KPa (50psi) & nhiét do trong phong
trong 18 gio. Phan ing dugc loc va dich loc dugce cd dic trong chdn khong dé tao ra
hop chit néu & d& muyc dudi dang chét rin mau tring (13,2 g, 99%).
'TH NMR (400MHz, MeOH-d4): 8 ppm 1,49 (s, 9H), 1,85-2,02 (m, 4H), 2,65 (d, 2H),
2,90 (d, 2H), 4,08 (br s, 2H).
Vi dy diéu ché 37
tert-Butyl (1R,5S)-3-benzyl-3,8-diazabixyclo[3.2.1]octan-8-carboxylat

Dung dich chira (1R,5S)-3-benzyl-3,8-diazabixyclo[3.2.1]octan (20 g, 99 mmol),
ditertbutyldicarboxylate (21 g, 97 mmol) va trietylamin (10 g, 99 mmol) trong DCM
(500 mL) dugc khudy & nhiét do trong phong trong 18 gid. Phan ng dugc cd dic
trong chdn khéng va tinh ché bang phuong phép sic ky cot silica gel rira gidi bang 1%
EtOAc trong ete diu mo dé tao ra hop chét néu & d& muc (19 g, 64%).
Vi du diéu ché 38
5-Amino-N,3-dimetylpicolinamit

Etyl 5-amino-3-metylpicolinat (vi du didu ché 41, 500 mg, 2,78 mmol) dugc hoa
tan etanolic metylamin (30%, 50 mL) va dung dich nay dugc dun nong dén 100°C
trong binh han kin trong 18 gio. Phan tmg dugc 1am maét, ¢d dédc trong chdn khéng va
stt dung truc tiép & budc tiép theo.
Vi du diéu ché 39

5-Amino-3-clo-N-metylpicolinamit
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Hop chit néu & d& muc dugc didu ché bing phuong phép dugc mo ta trong vi du
didu ché 38 bang cach sir dung metyl este cla axit 5-amino-3-clo-2-pyridincarboxylic.
Vi du diéu ché 40
Raxemic 2-(5-Sminopyridin-2-yl)propan-1-ol

B sung raxemic metyl 2-(5-aminopyridin-2-yl)propanoat (vi du diéu ché 43, 850
mg, 4,72 mmol) vao dung dich chtra LiAlH4 (1,16 g, 30,7 mmol) trong THF (15 mL)
da 1am mat dén 0°C. Phan tng duogc khudy & nhiét do trong phong trong 2 gidr trude
khi ngirng phan tmg bang Na»SO4.10H,0. Phan tng dugc loc va dich loc duge cb diic
trong chdn khéng @8 tao ra hop chit néu & dé& muc (0,72 g, 100%).

'H NMR (400MHz, CDCl3): 8 ppm 1,28 (d, 3H), 2,94-3,01 (m, 1H), 3,62 (br s, 1H),
3,78 (m, 1H), 3,85-3,93 (m, 1H), 6,99 (d, 2H), 8,00 (m, 1H).

Vi du diéu ché 41

Etyl 5-amino-3-metylpicolinat

Dung dich chira etyl 3-metyl-5-nitropicolinat (vi du didu ché 53, 28 g, 133 mmol)
trong etanol (600 mL) duoc dudi khi bang argon trong 15 phut. 10% paladi trén
cacbon (12 g) duoc bd sung vao va phan ting dugc hydro hoa trong khi quyén hydro &
nhiét do trong phong trong 18 gi¢. Phan ung dugc loc qua tAm xelit va rira bing
etanol. Dich loc dugc c6 dic trong chdn khong va phﬁn cin duoc tinh ché béng
phuong phép sic ky cot silica gel rira gidi bing 0-2% metanol trong DCM tiép theo 12
nghién tinh ché trong hexan dé tao ra hop chét néu & d& muc (22 g, 92%).

'"H NMR (400MHz, CDCl3): & ppm 1,39 (t, 3H), 3,99 (br s, 2H), 4,38 (q, 2H), 6,76 (d,
1H), 7,98 (d, 1H).

Céc hop chét theo vi du diéu ché sau ddy dwoc diéu ché theo phwong phip duoc
md ta trong Vi du diéu ché 41 Bang cach st dung hop chét trung gian nitro thich hop
nhu d3 md ta. Phuong phép tinh ché duge mo ta hogic dé cap dudi day:

Phuong phép tinh ché 1 (PM1): Phuong phap séc ky cot silica gel rira giai bang 25%
ete ddu mo trong EtOAc.
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Vidu
diéu ché

Cong thirc ciu tao

Tén

SM/dix ligu

42

0]

N Me
H

N
AN
Z
Me

|

H,N

5-amino-N-etyl-3-
metylpicolinamit

N-etyl-3-metyl-5-
nitropicolinamit (vi du diéu
ché 52). PM1.

"H NMR (400MHz, CDCl3):
d ppm 1,07 (t, 3H), 2,50 (s,
3H), 3,21 (m, 2H), 5,76 (br s,
2H), 6,71 (d, 1H), 7,75 (d,
1H), 8,24 (t, 1H).

MS m/z 180 [M+H]*

43

Me
N OMe

Raxemic metyl 2-
(5-aminopyridin-2-
yl)propanoat

Raxemic metyl 2-(5-
nitropyridin-2-yl)propanoat
(vi du diéu ché 54) trong
metanol. Pua truc tiép sang
buée tiép theo.

44

4-amino-N,6-
dimetylpicolinamit

N,6-dimetyl-4-
nitropicolinamit (vi du diéu
ché 56).

'H NMR (400MHz, MeOH-
d4): 6 ppm 2,35 (s, 3H), 2,90
(s, 3H), 6,50 (d, 1H), 7,05 (d,
1H).

Vi du didu ché 45
2-(5-Amino-3-clopyridin-2-yl)etan-1-ol

B6 sung amoni clorua (20 g, 374 mmol) va Fe (8 g,143 mmol) vao dung dich

chtta metyl 2-(3-clo-5-nitropyridin-2-yl)axetate (vi du diéu ché 58, 4,6 g, 20 mmol)
trong EtOH/H20 (50 mL/20 mL). Ph&n Gng dugc khudy & nhiét d trong phong trong

3 gi¢ trude khi loc va cd dic trong chdn khong. Phdn cin dugce tinh ché bing phuong

phép séc ky cot silica gel, hoa tan trong THF (50 mL) va bd sung timg giot vao dung
dich chira LiAlH4 (2,3 g, 55 mmol) trong THF (50 mL) & 0°C. Phan tng duoc khudy &

nhiét dd trong phong trong 3 gid truée khi ngung phan Ung bing Na;S04.10H20 &

0°C. Hon hop ndy dugc loc va dich loc duge cb dic trong chdn khong dé tao ra hop
chit néu & & muc dudi dang chét rdn mau vang (1,3 g, 46%). MS m/z 173 [M+H]"
Vi du diéu ché 46
2-(5-Amino-3-flopyridin-2-yl)etan-1-ol
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Hop chit néu & dé muc duoc didu ché bang phuong phép dugc mé ta trong vi du
diéu ché 45, 57 va 58 bing cach sir dung 2-clo-3-flo-5-nitropyridin. MS m/z 157
[M+H]*
Vi du diéu ché 47
(S)-1-(5-Amino-3-flopyridin-2-yl)pyrolidin-3-ol

B& sung amoni clorua (233 mg, 4,40 mmol) va Fe (123 mg, 2,20 mmol) vao
dung dich chia (S)-1-(3-flo-5-nitropyridin-2-yl)pyrolidin-3-ol (vi du diéu ché 59, 250
mg, 1,10 mmol) trong EtOH/H,O (5 mL/2 mL). Phan tmg dugc khudy & 80°C trong 30
phut truéce khi loc va cb dic trong chdn khong. Phan cin dugc tinh ché bing phuong
phap sic ky cot silica gel rira giai bang 10-100% EtOAc trong ete diu mé dé tao ra
hop chit néu & d muc (80 mg, 36%).

Céc hop chit theo vi du diéu ché sau day dugc diéu ché theo phuong phap dugc
mo ta trong Vi du didu ché 47 Bing céch st dung hop chét trung gian nitro thich hop
nhu d3 md ta. Phuong phép tinh ché duge md ta hoic dé cap dudi day:

.\x]l du .| Cong thic ciu tao Tén SM/dit li¢u
di€u ché
48 OH | (R)-1-(5-amino-3- (R)-1-(3-flo-5-
X flopyridin-2- nitropyridin-2-
N D yl)pyrolidin-3-ol ylpyrolidin-3-ol (vidu
| ~ diéu ché 60). Pua truc tiép
H,N " sang budc tiép theo.
49 OH | 1-(5-amino-3- 1-(3-flo-5-nitropyridin-2-
Ny, N/j/ flopyridin-2- yDazetidin-3-ol (vi du diéu
| yl)azetidin-3-ol che 61). Dua tryc tiép
HNT N7 F sang budc tiep theo.
50 Ny 00| 2-((5-amino-3- 2-((3-clo-5-nitropyridin-2-
| _ clopyridin-2- yl)oxy)etan-1-ol (vi du
H,N cl yl)oxy)etan-1-ol diéu che 62). Dua tryc tiép
sang budc ti€p theo.
Vi du diéu ché 51

5-Amino-3-flo-N-metylpicolinamit
B6 sung trietylamin (3,2 g, 31,65 mmol), HATU (1,2g , 3,17 mmol) va
MeNH,,HCI (1,5 g, 22,4 mmol) & 0°C vao dung dich chta axit 5-((di-[tert-

butoxycarbonyl])amino)-3-flopicolinic (vi du didu ché 65, 750 mg, 2,11 mmol) trong

-108-




28550

DMF (20 mL). Phan tng dwoc khudy & nhiét do trong phong trong 18 gi& sau d6 cd
dic trong chdn khéng. Phan cin dugc tinh ché bang phuong phép séc ky cot silica gel
rira giai bang 33% ete ddu mé trong EtOAc va hoa tan trong MeOH (20 mL). B sung
vao dung dich nay HCI 4M trong MeOH (30 mL) va phan tng dugc khudy & nhiét do
trong phong trong 18 gid trude khi ¢d dic trong chdn khéng. Phan cin duogc hoa tan
trong MeOH (20 mL) va didu chinh dén d6 pH = 10 bing cach bd sung dung dich
nuée NaHCO; 1M. Hdn hop nay dugc ¢d dic trong chdn khéng va bd sung vao 10:1
DCM:MeOH (100mL) va khudy & nhiét d trong phong trong 30 phut. Hén hop nay
duogc loc va dich loc dugce cd ddc trong chdn khong dé tao ra hop chéit néu & d& muc
duéi dang chit rdn mau vang (480mg, 80%).
'H NMR (400MHz, DMSO-de): 8 ppm 2,70-2,71 (d, 3H), 6,25 (s, 2H), 6,67-6,71 (dd,
1H), 7,75 (s, 1H), 8,20 (s, 1H).
Vi du diéu ché 52
N-etyl-3-metyl-5-nitropicolinamit

Hop chit néu & d& muc dugc diéu ché bing phuong phap duge md ta trong vi du
didu ché 41 bing céch st dung etyl 3-metyl-5-nitropicolinat (vi du didu ché 53) va
etylamin & 70°C.
'H NMR (400MHz, CDCl3): 6 ppm 1,28 (t, 3H), 2,87 (s, 3H), 3,49 (q, 2H), 7,97 (br s,
1H), 8,37 (d, 1H), 9,17 (d, 1H).
Vi dy diéu ché 53
Etyl 3-metyl-5-nitropicolinat

Axit sulfuric (150 mL) duoc bd sung ti tir vao etanol (600 mL) & 0°C. Bb sung
ting phin 2-xyano-3-metyl-5-nitropyridin (15 g, 92 mmol) vao dung dich nay va phan
ung dun néng dén hoi luu trong 65 gid. Phan ing dugce 1am mat, rét vao nude da va
chiét vao EtOAc. Lép hitu co duoc thu gom va 16p nuée dugce rira thém bang EtOAc.
Céc phan chiét hitu co dugc két hop, rira bang nudc mudi, 1am khé qua natri sulfat va
cd dic trong chdn khéng. Phén cin dugc tinh ché bing phwong phap sic ky cdt silica
gel rira giai bang 0-30% DCM trong hexan @& tao ra hop chit néu & dé muc (8,5 g,
44%). "H NMR (400MHz, CDCls):  ppm 1,44 (t, 3H), 2,67 (s, 3H), 4,50 (q, 2H), 8,39
(d, 1H), 9,29 (d, 1H).
Vi du diéu ché 54
Raxemic metyl 2-(5-nitropyridin-2-yl)propanoat
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Dung dich chia raxemic 1-(tert-butyl) 3-metyl 2-metyl-2-(5-nitropyridin-2-
yl)malonat (vi du diéu ché 55, 1,6 g, 5,15 mmol) va TFA (15 mL) trong DCM (50 mL)
dugc khudy & nhiét d6 trong phong trong 18 gid. Phan tmg dugc ¢b dic trong chdn
khéng va xit 1y bang trietylamin trudc khi tinh ché tryc tiép bing phwong phép sic ky
cdt silica gel rira giéi bang 25% EtOAc trong ete diu mé d& tao ra hop chét néu & dé
muc (0,99 g, 91%). 'H NMR (400MHz, CDCl3): & ppm 1,61 (d, 3H), 3,72 (s, 3H),
4,10-4,30 (m, 1H), 7,51 (d, 1H), 8,46 (dd, 1H), 9,38 (d, 1H). |
Vi dy diéu ché 55
Raxemic 1-(tert-Butyl) 3-metyl 2-metyl-2-(5-nitropyridin-2-yl)malonat

B6 sung xesi carbonat (4,18 g, 13 mmol) & 0°C vao dung dich chira 1-(tert-butyl)
3-metyl 2-(5-nitropyridin-2-yl)malonat (cong bd don PCT s6 WO 2007042299, 1,9 g,
6,41 mmol) trong DMF (50 mL). Phén tmg dugc khudy & nhiét do trong phong trong
10 phut truée khi bd sung Mel (3,64 g, 25,7 mmol) va khudy & nhiét d6 trong phong
trong 3 gi¢. Phan ung dugc bd sung nuée (40 mL) & 10°C va sau d6 chiét bang EtOAc
ba 14n (3 x50 mL ). Céc 16p hitu co dugc két hop, cb diic trong chdn khéng va tinh ché
bang phuong phap sic ky cot silica gel rira giai bang 25% EtOAc trong pentan dé tao
ra hop chit néu & @& muc (1,6 g, 80%). '"H NMR (400MHz, CDCl:): 8 ppm 1,47 (s,
9H), 1,89 (s, 3H), 3,80 (s, 3H), 7,71 (d, 1H), 8,47 (m, 1H), 9,35 (d, 1H).

Vi du diéu ché 56
N,6-Dimetyl-4-nitropicolinamit

B6 sung HOBt (1,77 g, 13,1 mmol), EDCL.HCI (2,30 g, 12 mmol), DIPEA (1,90
mL, 10,9 mmol) va metylamin (5,46 mL, 10,9 mmol) vdo dung dich chira axit 6-
metyl-4-nitro-2-pyridincarboxylic (2 g, 10 mmol) trong THF (50 mL). Phén tmg dugc
khudy & nhiét do trong phong trong 15 phut tiép theo 12 dun hdi luu trong 30 pht.
Phan Gmg dugc rét vao dung dich nuéec NaHCOs bédo hoa va chiét vao EtOAc. Lép hitu
co duoc thu gom 1am kho qua natri sulfat va co déc trong chdn khong, Phin cin duoc _
tinh ché bing phwong phép sic ky cbt silica gel dé tao ra hgp chét néu & dé muc.

Vi du diéu ché 57
Metyl 2-(3-clo-5-nitropyridin-2-yl)axetat

B sung TFA (100 mL) vao dung dich chta 1-(tert-butyl) 3-metyl 2-(3-clo-5-
nitropyridin-2-yl)malonat (vi du didu ché 58, 6,6 g, 20 mmol) trong DCM (100 mL) va
phan Gng dugc khudy & nhiét @6 trong phong trong 20 gid. Phan Ung dugc cd dic

-110-



28550

trong chdn khéng @8 tao ra hop chit néu & d& muc duéi dang mubi trifloaxetat (6,8
2,100%).
Vi dy diéu ché 58
1-(tert-Butyl) 3-metyl 2-(3-clo-5-nitropyridin-2-yl)malonat

B& sung tir tir tert-butylmetylmalonat (5 g, 28,7 mmol) vao dung dich chira NaH
(6 g, 150 mmol) trong DMF(30 mL). Hn hop nay dugc khudy & nhiét d trong phong
trong 30 phut trudc khi bd sung timg giot 2,3-diclo-5-nitropyridin (5 g, 26 mmol).
Phan mg dugc khudy & nhiét d6 trong phong trong 2 gid. Phan tmg dugc ¢b dic trong
chdn khéng va tinh ché bang phuong phép séc ky cot silica gel dé tao ra hop chét néu
& d& muc (6,6 g, 77%) dudi dang ddu mau do.
Vi du diéu ché 59
(S)-1-(3-flo-5-nitropyridin-2-yl)pyrolidin-3-ol

B6 sung (S)-pyrolidin-3-ol (494 mg, 5,68 mmol) vio hdn hop chira NaH (227
mg, 5,68 mmol, 60%) trong DME (30 mL) va phan tmg dugc khudy & nhiét do trong
phong trong 1 gid. Dung dich chira 2-clo-4-flo-5-nitropyridin (250 mg, 1,42 mmol)
trong DME (10 mL) dugc bd sung vao & 10°C va khudy & nhiét do trong phong trong
1 gid. Phan tng dwoc ngimg bing nude (30 mL) va chiét bing EtOAc (100 mL x 2).
Céc 16p hitu co duge két hop, co dic trong chdn khéng va tinh ché bang phuong phap
sic ky cot silica gel rira giai bang 0-50% EtOAc trong ete diu mo dé tao ra hop chét
néu & d& muc (250 mg, 77%) dudi dang chét rdn mau vang.

Céc hop chét theo vi du diéu ché sau day duge diéu ché biang phuong phap dugc
md ta trong vi du diéu ché 59 bing cach st dung flopyridin thich hop nhu da mo ta.

Vidu

3 > .| Congthac cdu tao Tén SM/dit liéu
dicu ché
60 OH | (R)-1-(3-flo-5- (R)-pyrolidin-3-ol.
) nitropyridin-2- 'H NMR (400MHz, DMSO-
N D yl)pyrolidin-3-ol d¢): & ppm 1,82-2,05 (m,
| ~ 2H), 3,58-3,92 (m, 4H),
ON s 4,34-4,44 (m, 1H), 5,09 (d,
2 1H), 8,16 (dd, 1H), 8,84 (dd,
1H).
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61 OH| 1-(3-flo-5- Azetidinol.
N N/j nitropyridin-2- 'H NMR (400MHz, DMSO-
| ~ yl)azetidin-3-ol de): 8 ppm 3,98-4,09 (m,
NN 2H), 4,47-4,55 (m, 2H),

4,58-4,69 (m, 2H), 5,87 (d,
1H), 8,13-8,21 (m, 1H),
8,75-8,88 (m, 1H).

62 | NarOon | 2-((3-clo-5- Etan-1,2-diol. Dua tryc tiép
| P nitropyridin-2- sang budc tiep theo.
ON Cl yl)oxy)etan-1-ol
Vi du diéu ché 63

Metyl 4-((tert-butoxycarbonyl)amino)-6-(hydroxymetyl)picolinat

B6 sung natri bohydrua (38 mg, 0,966 mmol) vao dung dich chira dimetyl 4-
((tert-butoxycarbonyl)amino)pyridin-2,6-dicarboxylat (vi du didu ché 64, 300 mg,
0,967 mmol), trong DCM (2 mL) va MeOH (1 mL) & 0°C. Phan ng dwgc khudy &
nhiét d6 nay trong 30 phit, bd sung thém natri bohydrua (17 mg, 0,483 mmol) va phan
ng khudy & nhiét do trong phong trong 18 gid. Phan ting dwgc nging bing cach bd
sung 1:1 nudc mudi:nuée va chiét vao EtOAc nim 1an. C4c 16p hitu co duge két hop,
lam kh6 qua natri sulfat va cd dic trong chdn khong & tao ra hop chit néu & d& muc
dudi dang chit rin mau tring (232 mg, 85%). MS m/z 281 [M-HJ
Vi du diéu ché 64
Dimetyl 4-((tert-butoxycarbonyl)amino)pyridin-2,6-dicarboxylat

B sung tert-butylcarbamat (1,13 g, 9,63 mmol), Pd(dba)s (246 mg, 0,263
mmol), xantphos (207 mg, 0,350 mmol) va xesi carbonat (5,7 g, 17,5 mmol) vao dung
dich chita dimetyl 4-bromopyridin-2,6-dicarboxylat (2,4 g, 8,76 mmol) trong dioxan
(30 mL). Phan tmg dugc dudi khi bing argon va dun néng dén 85°C trong 18 gio.
Phan tng dugc lam mat, c¢d ddc trong chdn khong va tinh ché bing phuong phép sic
ky cot silica gel rira giai bang 20% EtOAc trong heptan dé tao ra hop chit néu & dé
muc (1,2 g, 44%). 'H NMR (400MHz, CDCl3): & ppm 1,55 (s, 9H), 4,05 (s, 6H), 7,30
(d, 1H), 8,35 (d, 1H).
Vi du diéu ché 65
Axit 5-((di-[tert-Butoxycarbonyl])amino)-3-flopicolinic
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B6 sung LiOH (0,72 g, 17,12 mmol) & nhiét d6 trong phong vao dung dich chira
etyl 5-((di-[tert-butoxycarbonyl])amino)-3-flopicolinat (vi du diéu ché 66, 3,3 g, 8,59
mmol) trong THF:nuéc (46 mL,15:8). Phan tmg dugc khudy & nhiét do trong phong
trong 4 gio. Phan (mg duoc axit hoa dén d6 pH=3 bing cach bd sung axit xitric & 0°C
va chiét bang etyl axetat (50 mL x 2). Cac 16p hitu co két hop duoc ¢d dic trong chdn
khéng dé tao ra hop chit néu & d& muc dudi dang chit rén mau tring (2,6 g, 86%).

MS m/z 357 [M+H]*
Vi dy diéu ché 66
Etyl 5-((di-[tert-butoxycarbonyl])amino)-3-flopicolinat

B6 sung Pd(OAc), (1,6 g, 7,53 mmol), DPPP (3,12 g, 7,56 mmol) va trietylamin
(5,4 g, 53,46 mmol) vao dung dich chta di-[tert-butyl carbamat]-(6-bromo-5-
flopyridin-3-yl) (vi du diéu ché 67, 3,7 g, 9,46 mmol) trong etanol (100 mL). Phan ting
dugc dun néng dén 60°C trong khi quyén cacbon monoxit & 4p sudt 344,74 KPa
(50psi) trong 18 gid. Phan tng duge loc va dich loc dugce ¢6 dic trong chan khong.
Phin cin duge tinh ché bing phuong phép sic ky cot silica gel rira giai bang 10%
EtOAc trong ete du mo dé tao ra hop chét néu & d& muc (3,3 g, 90%).

Vi dy diéu ché 67
di-[tert-Butyl carbamat]-(6-bromo-5-flopyridin-3-yl)

B6 sung ditertbutyldicarbonat (8,81 g, 40,8 mmol), DIPEA (5,26 g, 40,8 mmol)
va DMAP (83,2 mg, 0,68 mmol) & nhiét d6 trong phong vao dung dich chira 6-bromo-
5-flo-3-pyridinamin (2,6 g, 13,6mmol) trong THF (100 mL). Phéan ng dugc duge dun
néng dén hdi luu trong 4 gio. Phan ting dugce cd dic trong chdn khéng va tinh ché
bang phuong phap sdc ky cot silica gel rira giai bang 10% EtOAc trong ete dau mo dé
tao ra hop chit néu & d& muc ma duge dua truc tiép sang budc tiép theo (3,7 g, 56%).
Vi dy diéu ché 68
Axit (S)-2,2-Difloxyclopropan-1-carboxylic

B6 sung NaOH 1IN (48 mL, 48 mmol) vao dung dich chura (S)-1-phenyletyl (S)-
2,2-difloxyclopropan-1-carboxylat (vi du diéu ché 70, 3,67 g, 16,2 mmol) trong MeOH
(48 mL) va phan tmg dugc khudy & nhiét d trong phong trong 1,5 gid. Phan tng duoc
cd dic trong chdn khéng, axit hoa dén do pH=5,8 bang céach st dung HCI 12N (dung

dich nuéc) va chiét vao nBuOH. Lép hitu co dwgc thu gom va cd dic trong chdn
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khéng dé tao ra hop chét néu & dé muc (1,5 g, 76%). 'H NMR (400MHz, DMSO-ds): 8
ppm 1,90 (m, 2H), 2,65 (m, 1H).
Vi dy diéu ché 69
Axit (R)-2,2-Difloxyclopropan-1-carboxylic

Hop chét néu & d& muc duoc didu ché bang phwong phép duge mé ta trong Vi du
diéu ché 68 bing cach sir dung (S)-1-phenyletyl(R)-2,2-difloxyclopropan-1-carboxylat
(vi du didu ché 71).
Vi du diéu ché 70 va 71
(S)-1-Phenyletyl(S)-2,2-difloxyclopropan-1-carboxylat va (S)-1-phenyletyl(R)-2,2-
difloxyclopropan-1-carboxylat

B6 sung DCC (8,16 g, 39 mmol) tiép theo 12 DMAP (403 mg, 3,30 mmol) vao
dung dich chtra axit 2,2-diflo-xyclopropancarboxylic (4,02 g, 33 mmol) trong DCM
(140 mL) va phan Gng dugc khudy trong 10 phit. (S)-1-phenyletan-1-ol (4,83 g, 39
mmol) dugc bd sung vao va phan tng khudy & nhiét d¢ trong phong trong 72 gid.
Phan tng dugc loc, ¢d déc trong chdn khong va tinh ché bing phuong phép sic ky cot
silica gel rira giai bing 0-5% EtOAc dé tao ra céc hgp chét néu & d& muc dudi dang
hén hop cac chit déng phan khong d6i quang. Céc chit ddng phan khong d6i quang
dugce tach bang phuong phép sic ki nhur duge mo ta dudi day:
Kromasil Silica 10um, 4,6x250mm,; thoi gian chay 14 phut; 1,0 mL/phut; ria giai bing
3% MTBE trong heptan.
DPinh 1: Rt = 5,34 phut; (S)-1-phenyletyl(S)-2,2-difloxyclopropan-1-carboxylat (vi du
didu ché 70). 'H NMR (400MHz, CDCls): § ppm 1,61 (d, 3H), 1,74-1,79 (m, 1H),
2,06-2,12 (m, 1H), 2,45-2,53 (m, 1H), 5,95-6,00 (m, 1H), 7,33-7,42 (m, 5H).
Pinh 2: Rt = 6,22 phut; (S)-1-phenyletyl(R)-2,2-difloxyclopropan-1-carboxylat (vi du
didu ché 71). '"H NMR (400MHz, CDCls): § ppm 1,61 (d, 3H), 1,74-1,79 (m, 1H),
2,06-2,12 (m, 1H), 2,45-2,53 (m, 1H), 5,95-6,00 (m, 1H), 7,33-7,42 (m, 5H).
Vi dy diéu ché 72
Axit (1R,2R)-2-xyanoxyclopropan-1-carboxylic

Bé sung Pd/C wét (10 mg) vao dung dich chta benzyl (1R,2R)-2-
xyanoxyclopropan-1-carboxylat (vi du didu ché 74, 100 mg, 0,5 mmol) trong THF
khan (10 mL). Phan Gng duoc dudi khi, sau d6 khudy & nhiét do trong phong trong

bong khi hydro trong 1 gid. Phan tng duoc loc va dich loc duogc ¢ ddc trong chdn
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khéng dé tao ra hop chit néu & d& muyc dudi dang chit rin mau tring ma duoc sit dung
truc tiép & budce tiép theo (56 mg, 100%).
Vi dy diéu ché 73
Axit (1S,28)-2-xyanoxyclopropan-1-carboxylic

Hop chét néu & d& muc dugc didu ché bing phuong phép duge mé ta vi du didu
ché 72 bang céach sit dung benzyl (18,2S)-2-xyanoxyclopropan-1-carboxylat (vi du
didu ché 75).
Vi dy diéu ché 74 va 75
Benzyl(1R,2R)-2-xyanoxyclopropan-1-carboxylat va Benzyl(1S,2S)-2-
xyanoxyclopropan-1-carboxylat

B& sung lithi hydroxit (14,9 g, 0,35 mol) vao dung dich chira trans-raxemic etyl
2-xyanoxyclopropan-1-carboxylat (vi du didu ché 77, 24,7 g, 0,17 mol) trong THF
(400 mL) va nuée (200 mL) va phan tmg duoc khudy & nhiét dd trong phong trong 2
gid. Phan ung duoc pha lodng bing nude (20 mL) va chiét bing DCM (2x30 mL). Lép
nude duge axit hoa dén d6 pH=2 bang HC1 1 M va chiét vao EtOAc ba 1an (3x400
mL). Céc 16p hitu co két hop dugc rira bing nude mudi, 1am kho qua natri sulfat va co
dic trong chdn khéng. Phan cin dugce két tinh lai tir ete dé tao ra axit carboxylic. Bb
sung xesi carbonate (25,8 g, 0,35 mol) tiép theo 13 benzyl bromua (13,6 g, 0,08 mol)
vao mot phan axit (8 g, 0,072 mol) trong DMF (150 mL) va phan ting dugc khudy &
nhiét d6 trong phong trong 18 gid. Phan ing dugc pha lodng bing nude (300 mL) va
chiét bing EtOAc ba lan (3x400 mL). Cac 16p hitu co két hop duoc rira bing nudc
mudi, 1am khé qua natri sulfat va c¢6 dic trong chdn khong. Phén can dugc tinh ché
bing phuong phép sic ky cot silica gel rira giai bing 10-70% EtOAc trong ete ddu mé
dé tao ra hop chit néu & d& muc dudi dang trans-raxemat (13,6 g, 94%).
Trans-raxemat ndy dugc tach bing phwong phép séc ky bét dbi nhu duge mo ta dudi
day:
Cot: OD 300mmx50mmx10pm.
Pha dong: A: CO; siéu tGi han, B: EtOH(0.1%NH3H,0), A:B = 90:10; tdc do dong:
180mL/phut
Vi du diéu ché 74: Benzyl (18,25)-2-xyanoxyclopropan-1-carboxylat (5,80 g, 43%)
Pinh 1, Rt = 3,61 phat; 'H NMR (400MHz, CDCl3):  ppm 1,50-1,56 (m, 2H), 1,96-
1,99 (m, 1H), 2,29-2,32 (m, 1H), 5,16 (s, 2H), 7,35-7,41 (m, SH).
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Vi du diéu ché 75: Benzyl (1R,2R)-2-xyanoxyclopropan-1-carboxylat (5,82 g, 43%)
binh 2, Rt = 3,87 phit; 'H NMR (400MHz, CDCl3): § ppm 1,50-1,56 (m, 2H), 1,96-
1,98 (m, 1H), 2,30-2,32 (m, 1H), 5,16 (s, 2H), 7,35-7,41 (m, SH).
Vi dy diéu ché 76 va 77
cis-raxemic va trans-raxemic etyl 2-xyanoxyclopropan-1-carboxylat

Acrylonitril (70 g, 1,32 mol) dwgc khudy trong didu kién hdi Iuu va bd sung timg
phén etyl diazoaxetat (70 g, 0,614 mol) trong khoang thdi gian 2,5 gid. Sau khi hoan
thanh viéc bd sung, hdn hop ndy duoc khuéy trong diéu kién hdi luu trong 1,5 gid nita,
trude khi loai bé acrylonitril du bang cach chung cét. Sau d6, phan ing duoc dun néng
dén 125-130°C va duy tri & nhiét 0 nay dén khi nglmg thoét ra nito va phan tng dugc
dun néng dén 160-170°C trong 1 gids truede khi 1am mat dén nhiét d6 trong phong trong
nito. Phan tmg dugc chung cét trong chan khong va san phim dugc tinh ché bing
phuong phap sic ky cot silica gel rira giai bing 10-50% EtOAc trong ete diu mo dé
tao ra trans-raxemic etyl 2-xyanoxyclopropan-1-carboxylat du6i dang hop chét rira
giai dau tién (24 g, 28%) va cis-raxemic etyl 2-xyanoxyclopropan-1-carboxylat dudi
dang hop chét rira giai thir hai (17 g, 20%).
Vi du diéu ché 76;
'HNMR (400MHz, CDCls): 8 ppm 1,30 (m, 3H), 1,42 (m, 1H), 1,67 (m, 1H), 1,82 (m,
1H), 2,10 (m, 1H), 4,23 (m, 2H)
Vi du diéu ché 77;
'H NMR (400MHz, CDCl3):  ppm 1,28 (m, 3H), 1,42 (m, 1H), 1,66 (m, 1H), 1,82 (m,
1H), 2,10 (m, 1H), 4,23 (m, 2H); MS m/z 140 [M+H]"
Vi dy diéu ché 78
N-(2-xyanoetyl)-1H-imidazol-1-carboxamit

B sung dung dich chita 2-xyanoetylamin (100 mg, 0,78 mmol) trong THF khan
(5 mL) & 0°C vao dung dich chia CDI (250 mg, 1,56 mmol) va trietylamin (236 mg,
2,34 mmol) trong THF khan (15 mL) va phan mg dugc khudy & nhiét d6 trong phong
trong 18 gid. Phan Gng dugc cd dic trong chdn khéng va tinh ché bang phuong phap
sic ky cot silica gel rira giai bing EtOAc dé tao ra hop chét néu & dé muc dudi dang
dau khong mau (44 mg, 34%). 'H NMR (400MHz, CDCls): § ppm 2,79 (t, 2H), 3,47
(g, 2H), 7,12 (s, 1H), 7,50 (s, 1H), 7,66 (br s, 1H), 8,39 (s, 1H).
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Vi du diéu ché 79
N-(xyanometyl)-1H-imidazol-1-carboxamit

Bb sung N,N-dimetylformamit (I mL) vio dung dich chira aminoaxetonitril
bisulfat (436 mg, 2,75 mmol) va 1,1'-carbonyldiimidazol (500 mg, 3,0 mmol) trong
axetonitril (3 mL) va phan tmg khudy & nhiét d6 trong phong trong binh han kin trong
18 gidr. Phan cin dwuoc cd dic trong chdn khéng, xtt 1y trong DCM va loc. Dich loc
duoc tinh ché bang phuwong phép sic ky cot silica gel rira giai bing 0-10% MeOH
trong DCM @& tao ra hop chit néu & @& muc.
'H NMR (400MHz, CDCIl3): 8 ppm 3,50 (s, 2H), 7,18 (d, 1H), 7,30 (d, 1H), 7,75 (s,
1H).
Vi du diéu ché 80
N-etyl-1H-imidazol-1-carboxamit

Etylamin hydroclorua (1,78 g, 21 mmol) va CDI (4,20 g, 25 mmol) dugc khudy &
nhiét d6 trong phong trong MeCN (20 mL) trong 3 gi¢. Phan ing duoc pha lodng bang
DCM, loc va cd déc trong chdn khong. Phén cin duge pha loang tiép b%mg DCM, loc,
va tinh ché bing phuong phap séc ky cot silica gel rira giai bang 0-10% MeOH trong
DCM dé tao ra hop chit néu & dé myc.
"H NMR (400MHz, CDCl3): 8 ppm 1,88 (t, 3H), 3,50 (m, 2H), 6,35 (br s, 1H), 7,10 (d,
1H), 7,40 (d, 1H), 8,20 (s, 1H).
Vi dy didu ché 81
N-Isopropyl-1H-imidazol-1-carboxamit

Hop chét néu ¢ ¢ muc duge diéu ché bing phuong phap duge md ta trong vi du
didu ché 80 bang céach str dung isopropylamin hydroclorua v6i DMF (1 mL). Phén cin
duge tao huyén phu lai trong EtOAc, loc, dich loc dugce rira bang nude mudi, cd dic
trong chan khéng va dua truc tiép sang bude tiép theo.
'H NMR (400MHz, CDCl3): § ppm 1,20 (m, 6H), 4,10 (m, 1H), 6,95 (s, 1H), 7,50 (d,
1H), 7,80 (d, 1H), 7,80 (m, 1H), 8,20 (d, 1H).
Vi du diéu ché 82
N-(2,2,2-Trifloetyl)-1H-imidazol-1-carboxamit

Hop chét néu & dé muc duoc diéu ché bing phuong phép dwge mo ta trong vi du

didu ché 80 bang cach st dung 2,2,2-trifloetan-1-amin hydroclorua véi DMF. THNMR
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(400MHz, CDCl3): 8 ppm 4,00 (m, 2H), 7,00 (d, 1H), 7,60 (d, 1H), 8,25 (s, 1H), 9,00
(brs, 1H).
Vi dy didu ché 83
5-Amino-N-propyl-1H-pyrazol-3-carboxamit hydroclorua

Dung dich chtra 1-(tert-butyl) 3-etyl 5-amino-1H-pyrazol-1,3-dicarboxylat (vi du
didu ché 84, 7,5 g, 29 mmol) trong propylamin (40 mL) duoc dun néng dén hdi luu
trong 48 gi®. Phan ting dugc 1am mat, ¢6 dic trong chdn khong va hoa tan trong DCM
(20 mL). HCI 4N trong dioxan (20 mL) duge b6 sung vao va phan tng khudy & nhiét
d6 trong phong trong 2 gid. Chét rén thu duoc duoc loc, rira bang tert-butyl ete va lam
kho. Chét rén nay dugc két tinh lai tir 2:1 EtOAc:IPA véi than téy mau dé tao ra hop
chit néu & @& muc duéi dang mudi hydroclorua (5,1 g, 85%).
'H NMR (400MHz, MeOH-d4): & ppm 0,95 (t, 3H), 1,60 (m, 2H), 3,30 (m, 4H), 5,90
(br s, 1H).
Vi dy diéu ché 84
1-(tert-Butyl) 3-etyl 5-amino-1H-pyrazol-1,3-dicarboxylat

B6 sung trietylamin (17,4 mL, 123 mmol) vao dung dich chta tert-butyl (Z)-2-
(1-xyano-2-etoxy-2-oxoetyliden)hydrazin-1-carboxylat (vi du diéu ché 85, 10,5 g, 41
mmol) trong axetonitril (150 mL) va phan ung duoc khudy & nhiét do trong phong
trong 3 gi0. Phan Gmg dugc co dic trong chdn khéng va tinh ché bing phuong phép
sdc ky cot silica gel rira giai bang from 20-80% EtOAc trong heptan.
'H NMR (400MHz, CDCl3): 8 ppm 1,40 (t, 3H), 1,60 (s, 9H), 4,40 (q, 2H), 5,40 (br s,
2H), 5,95 (s, 1H).
Vi du diéu ché 85
tert-Butyl (Z)-2-(1-xyano-2-etoxy-2-oxoetyliden)hydrazin-1-carboxylat
Bé sung ting giot dung dich chtra dietyl oxalat (20 g, 140 mmol) trong dietylete (80
mL) trong 15 phit & 0°C vao dung dich chita natri etylat (dung dich 21% trong EtOH,
51 mL, 137 mmol) trong dietylete (30 mL) tiép theo 14 khudy & nhiét dd nay trong 1
gidy. Axetonitril (7,15 mL, 137 mmol) dugc bd sung tir tir vao va phan tng khudy &
nhiét do trong phong trong 18 gio. Chét két tua thu dwoc duge loc, rira bang 1:1
ete:etanol va 1am kho trong chan khong. Chét rén (8,7 g, 53 mmol) dugc hoa tan trong
etanol (25 mL) va axit axetic (3,2 g, 53 mmol) va lam mat dén 0°C. tert-Butyl
hydrazinecarboxylat (7,75 g, 59 mmol) dugc bb sung vao va phan tng khudy & 0°C
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trong 1 gio tiép theo 1a & nhiét do trong phong trong 18 gio. Phéan ung dugce cb dic
trong chan khong va phén tach gitta EtOAc va dung dich nudc natri carbonat bao hoa.
Lép hitu co dugc thu gom, 1am khd qua natri sulfat va c6 dic trong chan khong dé tao
ra hop chit néu ¢ @& muc dudi dang chét rin mau cam (10,5 g, 77%).
Vi du diéu ché 86
6-Aminoimidazo[1,2-a]pyridin-2-carboxamit

Bb sung amoniac (3 g, 0,044 mol) viao dung dich chira etyl 6-aminoimidazo[1,2-
aJpyridin-2-carboxylat (vi du diéu ché 87, 2 g, 0,0074mol) trong MeOH (30 mL) va
phan tng duoc dun néng dén 100°C trong binh han kin trong 24 gid. Phan tmg dugc
1am mét va cd dic trong chdn khéng dé tao ra hop chét néu & dé muc (1,9 g, 90%).
Vi du diéu ché 87
Etyl 6-aminoimidazo[1,2-a]pyridin-2-carboxylat

Bb sung etyl 3-bromo-2-oxopropanoat (5,64 g, 0,029 mol) va NaHCO; (4,86 g,
0,058 mol) vao dung dich chira 2-amino-5-bromopyridin (5 g, 0,029 mol) trong etanol
(180 mL) va phén ung dugc dun nong dén hoi lvu trong 18 gid. Phan tmg dugc 1am
mat, c6 dic trong chan khong va phén tich gitta EtOAc va dung dich nuGc natri
carbonat bdo hoa. Lép hitu co duge thu gom, rira bang nudc mubi, 1am kho qua magie
sulfat va c6 dac trong chdn khong. Phin cin dugc tinh ché bing phwong phép sic ki
cdt silica gel ria giéi‘b%mg 30% EtOAc trong ete ddu mé dé tao ra hop chét néu & dé
muc (4,2 g, 45%).
Vi dy diéu ché 88
(S)-N-((18,58)-3-(2-clo-5-flopyrimidin-4-yl)-5-(hydroxymetyl)-3-
azabixyclo[3.1.0]hexan-1-yl)-2,2-difloxyclopropan-1-carboxamit

Hop chit néu & d& muc dugc didu ché bing phuong phép dugc mé ta trong vi du
didu ché 27 bing cach st dung raxemic-(5-amino-3-(2-clo-5-flopyrimidin-4-yl)-3-
azabixyclo[3.1.0]hexan-1-yl)metanol (vi du didu ché 99) va axit (S)-2,2-
difloxyclopropan-1-carboxylic (vi du didu ché 68) voi DIPEA trong DCM. Phan cin
raxemic dugc tinh ché bing phuong phap sic ky cdt silica gel rira giai bang 50-100%
EtOAc trong heptan. Chét ddng phéan rira giai tht hai, phan cyc hon duoc thu gom
duédi dang hop chét néu & @& muc.
MS m/z 363 [M+H]*
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Vi dy diéu ché 89
Raxemic-(1R,2R)-N-(3-(2-clo-5-flopyrimidin-4-yl)-5-(hydroxymetyl)-3-
azabixyclo[3.1.0]hexan-1-yl)-2-xyanoxyclopropan-1-carboxamit

Hop chét néu & d& muc dang raxemic dugc diéu ché bang phuong phép dugc mod
ta trong vi du diéu ché 27 bang cich s dung raxemic-(5-amino-3-(2-clo-5-
flopyrimidin-4-y1)-3-azabixyclo[3.1.0]Thexan-1-yl)metanol (vi du diu ché 99) va axit
(1R,2R)-2-xyanoxyclopropan-1-carboxylic (vi du didu ché 72) v6i DIPEA trong
DCM. Phin c3n duoc tinh ché bing phuong phép sic ky cot silica gel rira giai bing
50-100% EtOAc trong heptan. MS m/z 352 [M+H]"

Vi dy diéu ché 90
(1S,5R,6R)-3-(5-flo-2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-6-metyl-3-
azabixyclo[3.1.0]hexan-1-amin hydroclorua

B6 sung 1-metyl-1H-pyrazol-4-ylamin hydroclorua (506 mg, 3,79 mmol) vao
dung dich chta tert-butyl ((1S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-
azabixyclo-[3.1.0Jhexan-1-yl)carbamat (vi du diéu ché 94, 1 g, 2,91 mmol) trong
isopropanol (10 mL) va phan tng dugc dun néng dén 140°C. trong birc xa vi séng
trong 1 gio. Chét rén thu duge duge loc va 1am khd dé tao ra hop chit néu & d& muc
duéi dang mudi hydroclorua (991 mg, 86%). MS m/z 304 [M+H]"

Céc hop chit theo vi du didu ché sau dugc didu ché theo phurong phap duge md
ta trong Vi dy didu ché 90 hogc Vi du didu ché 1 bing cach sir dung halogenua va
amin thich hop nhu duge mo ta dudi day. Céac hop chét nay duoc tach dudi dang mubi
hydrockwuatnikhidugcchidhﬂ1cuthékhéo
Phuong phép loai bdo vé B: Hop chét trung gian dugc bao vé béng Boc duogc hoa tan
trong DCM, xi Iy bang TFA va khudy & nhiét d¢ trong phong trong 18 gid. Phan tmg
dugc bazo héa dén d6 pH=10 bang cach bd sung trietylamin. Dung dich nay dugc co
dic trong chdn khéng va tinh ché bing phuong phép sic ky cdt silica gel rira giai bing
10% MeOH trong DCM.
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dl:;‘i‘;e Céng thitc cdu tao Tén SMY/dit lidu
91 Me (1R,58,6S)-3-(5-flo- | tert-butyl ((1R,5S,6S)-
N AH 2-((1-metyl-1H- 3-(2-clo-5-
2 pyrazol-4- flopyrimidin-4-yl)-6-
N yl)amino)pyrimidin- | metyl-3-
E Me 4-y1)-6-metyl-3- azabixyclo[3.1.0Thexan-
~ IN /@N azabixyclo[3.1.0]hexa | 1-yl)carbamat (vi du
\N/]\N % n-1-amin hydroclorua | diéu ché 96) va 1-
H metyl-1H-pyrazol-4-
ylamin hydroclorua.
MS m/z 304 [M+H]*
92 Ve 2-((5-((4- tert-butyl ((1S,5R,6R)- |
N A y ((1S,5R,6R)-1-amino- | 3-(2-clo-5-
2 7 § 6-metyl-3- metylpyrimidin-4-yl)-6-
N azabixyclo[3.1.0]hexa | metyl-3-
Me N. o. |n-3-yl)-5- azabixyclo[3.1.0]hexan-
= 'N /EJ/ ] metylpyrimidin-2- 1-yl)carbamat (vi du
SN o | yhamino)pyridin2- | didu ché 97) va 2-[(5-
H yl)oxy)etan-1-ol amino-2-
pyridinyl)oxy]-etanol.
Pua tryc tiép sang budc |
tiép theo.
93 Me (1S,5R,6R)-3-(5-flo- | tert-butyl ((1R,58S,6S)-
N ' " 2-((1-(oxetan-3-yl)- 3-(2-clo-5-
: / \ 1H-pyrazol-4- flopyrimidin-4-yl)-6-
N yl)amino)pyrimidin- | metyl-3-
PPy =N 4-yl)-6-metyl-3- azabixyclo[3.1.0]hexan-
« J\ /Q/N\CO azabixyclo[3.1.0lhexa | 1-yl)carbamat (vi du
NN n-1-amin diéu ché 96) va 1-
(oxetan-3-yl)-1H-
pyrazol-4-amin (vi du
didu ché 123) bang
phuong phap loai bio
vé B.
Vi du diéu ché 94

tert-Butyl ((1S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]

hexan-1-yl)carbamat

B& sung 2,4-diclo-5-ﬂopyrimidin (1,5 g, 9,03 mmol) vao dung dich chura tert-
butyl ((1S,5R,6R)-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat (vi du didu ché
101, 1,8 g, 8,50 mmol) va trietylamin (1,7 g, 16,8 mmol) trong MeOH (100 mL), va

phéan Gng dugc khudy & nhiét d6 trong phong trong 18 git. Phan tmg duoc cd dic

trong chan khong va tinh ché truc tiép bang phuong phép sdc ky cot silica gel rira giai
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bang 20% EtOAc trong ete ddu mo dé tao ra hop chét néu & d& muc duéi dang chét rin
mau tring (2 g, 69%). 'H NMR (400MHz, DMSO-ds): & ppm 0,98 (d, 3H), 1,39 (m,
1H), 1,45 (br s, 9H), 1,80 (m, 1H), 3,67-4,17 (m, 4H), 5,05 (m, 1H), 7,86 (d, 1H). MS
m/z 343 [M+H]" c0t phan tich bat dbi: Chiralpak AD-3 150mmx4,6 mm L.D., 3 pum;
thoi gian luu: 3,83 phut; 100% ee. Pha dong: Metanol (0,05% etanolamin) trong CO»
tir 5% dén 40%, tbc d6 dong: 2,5 mL/phit
Vi du diéu ché 95 va 95A
N-((18S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hexan-1-
yl)xyclopropancarboxamit va N-((1R,58S,6S)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-
azabixyclo[3.1.0]hexan-1-yl)xyclopropancarboxamit

Céc hop chit néu & dé muc dugc didu ché dudi dang hdn hop trans-raxemic bing
phuong phép dugc mo ta trong trong vi du didu ché 94 bang cach st dung trans-
raxemic-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)xyclo-propancarboxamit (vi du didu
ché 102). GCMS Rt = 5,91 phtit MS m/z 310 [M]
N-((18,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hexan-1-
yl)xyclopropancarboxamit cling c6 thé didu ché dugc dudi dang chit ddng phan dbi
anh don theo cac phuong phép dugc md ta trong vi dy didu ché 94 va 102 bang cach
s dung N-((18,5R,6R)-3-benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)
xyclopropancarboxamit (vi du didu ché 107A).
Vi dy didu ché 96
tert-Butyl ((1R,58,6S)-3-(2-clo-5-flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]
hexan-1-yl)carbamat

Hop chit néu & d& muc dugc didu ché theo céc phuong phap duge mo ta trong vi
du didu ché 105, 101 va 94 bing cich sir dung (1R,5S,6S)-3-benzyl-6-metyl-3-
azabixyclo[3.1.0]hexan-1-amin (vi du didu ché 110).
Vi dy didu ché 97
tert-Butyl  ((1S,5R,6R)-3-(2-clo-5-metylpyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]
hexan-1-yl)carbamat

Hop chét néu & d& muyc dugc didu ché bang phuong phip dugc md ta trong vi du
didu ché 94 Dbing cach st dung tert-butyl ((1S,5R,6R)-6-metyl-3-
azabixyclo[3.1.0]hexan-1-yl)carbamat (vi du didu ché 101) va 24-diclo-5-
metylpyrimidin. LCMS Rt = 0,90 phuat; MS m/z 339 [M+H]"
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Vi du diéu ché 98
Raxemic-N-(3-(2,5-Diclopyrimidin-4-yl)-3-azabixyclo[3.1.0]hexan-1-
yl)xyclopropancarboxamit

Hop chit néu & @& muc dugc diéu ché bing phuong phap dugc md ta trong vi du
didu ché 94 bing cach s dung raxemic-N-(3-azabixyclo[3.1.0]hexan-1-
yl)xyclopropancarboxamit (vi du diéu ché 103) va 2.4,5-triclopyrimidin. Phin can
dugc tinh ché biang phuong phap sic ky cot silica gel rira giai bing 10% MeOH trong
DCM.
Vi du diéu ché 99
Raxemic-(5-Amino-3-(2-clo-5-flopyrimidin-4-yl)-3-azabixyclo[3.1.0]Thexan-1-
yl)metanol

B sung TFA (5 mL) vao dung dich chitra raxemic-tert-butyl (5-(((tert-
butyldimetylsilyl)oxy)metyl)-3-(2-clo-5-flopyrimidin-4-yl)-3-azabixyclo[3.1.0]hexan-
1-yl)carbamat (vi dy diéu ché 100, 1,25 g, 2,64 mmol) trong DCM (25 mL) va phan
ting dugc khudy & 0°C trong 30 phut tiép theo 13 & nhiét do trong phong trong 3 gid.
Phan tng dugc ngimg bing dung dich nuéc NaHCO; bio hoa, bazo héa dén ¢ pH =
12 bang NaOH rén va chiét vao DCM. Lép hitu co dugc thu gom, 1am khd qua natri
sulfat va c6 ddc trong chan khong. Phan cin dugc tinh ché bing phuong phép sic ky
cot silica gel rira giai bing 0-5% MeOH trong DCM d8 tao ra hop chét néu & d& muc
(200 mg, 30%).
LCMS Rt = 0,49 phut; MS m/z 261 [M*’CI+H]*
Vi du diéu ché 100
Raxemic-tert-Butyl (5-(((tert-butyldimetylsilyl)oxy)metyl)-3-(2-clo-5-flopyrimidin-4-
yl)-3-azabixyclo[3.1.0]hexan-1-yl)carbamat

Hop chét néu ¢ dé& muc dugc didu ché bing phuong phap dugc mo ta trong vi dy
diéu ché 94 biang cach st dung raxemic-tert-butyl (5-(((tert-butyldimetylsilyl)
oxy)metyl)-3-azabixyclo[3.1.0]hexan-1-yl)carbamat (vi du didu ché 104) va 2,4-diclo-
5-flopyrimidin. MS m/z 473 [M+H]"
Vi dy didu ché 101
tert-Butyl ((1S,5R,6R)-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat

B6 sung Pd(OH), (20%, 3 g) vao dung dich chira tert-butyl ((1S,5R,6R)-3-
benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat (vi du didu ché 105, 3,4 g,
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0,326 mmol) trong MeOH (200 mL) va phan tmg dugc hydro hoa trong hydro & 4p
suét 344,74 KPa (50psi) & nhiét do trong phong trong 2 ngdy. Phan Gng dugc loc va cd
dic trong chan khong dé tao ra hop chét néu & dé muc (2,3 g, 100%).

Céc hop chit theo vi du diéu ché sau dugc didu ché theo phwong phép dugc mod

ta trong Vi du didu ché 101 hodc Vi du diéu ché 1 bing cach sir dung hop chét trung

gian dugc bao vé bang benzyl thich hop nhw dwgc mé ta dudi day:

di\éllliié Cong thirc cdu tao | Tén SM/dix ligu
102 o Me N-((1S,5R,6R)-6-metyl- | GCMS Rt = 3,64 pht
N : 3- MS m/z 181 [M]
ﬁﬁ H azabixyclo[3.1.0]hexan- | Trans-raxemic 3-
N 1-yl)xyclopropan- benzyl-6-metyl-3-azabi-
H carboxamit va N- xyclo[3.1.0]hexan-1-
o Me ((1R,58,6S)-6-metyl-3- | yl)xyclopropancarboxa
D‘{\l ’ azabi-xyclo[3.1.0]hexan- | mit (vi du diéu ché
H\ 1-yD)xyclopropan- 107). Pugc tich duéi
N carboxamit dang hdn hop trans-
H raxemic.
103 0 Raxemic-N-(3-azabi- Raxemic-N-(3-benzyl-
N xyclo[3.1.0]hexan-1- 3-
”ﬁH yDxyclo- azabixyclo[3.1.0]hexan-
N propancarboxamit 1-
H yl)xyclopropancarboxa
mit (vi du diéu ché 108)
v6i Pd/C. Pua truc tiép
sang budc tiép theo.
104 Raxemic-tert-butyl (5- Raxemic-tert-butyl (3-
BocNHZAy\ (((tert-butyldimetyl- ben-zyl-5-(((tert-
OTBDM silyl)oxy)metyl)-3- butyldimeth-
” azabixyclo[3.1.0]hexan- | ylsilyl)oxy)metyl)-3-
1-yl)carbamat azabixyclo[3.1.0]Thexan-
l-yl)carbamat (vi du
diéu ché 106). Pua tryc
tiép sang budc tiép
theo.

Vi dy diéu ché 105

tert-Butyl ((1S,5R,6R)-3-benzyl-6-metyl-3-azabixyclo[3.1.0]Thexan-1-yl)carbamat

B& sung ditertbutyldicarbonat (2,6 g, 0,0130 mmol) vao dung dich chtra (1S,5R,6R)-3-
benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-amin (vi du didu ché 109, 2,5 g, 0,0123
mol) va trietylamin (2,5 g, 0,0247 mmol) trong DCM (50 mL) va phén Ung dugc
khudy & nhiét d trong phong trong 18 gid. Phan Gng dugc loc va dich loc duge tinh
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ché truc tiép bing phuong phép sic ky cot silica gel rira giai bang 10% EtOAc trong
ete ddu mo dé tao ra hop chit néu & d muc dudi dang diu mau vang (3,4 g, 91%).
Vi du diéu ché 106
Raxemic-tert-Butyl (3-benzyl-5-(((tert-butyldimetylsilyl)oxy)metyl)-3-azabixyclo
[3.1.0]hexan-1-yl)carbamat

Hop chit néu & dé muc dugc didu ché bing phuong phép dugc md ta trong vi du
didu ché 105 bing cach st dung using raxemic-3-benzyl-5-(((tert-butyldimetylsilyl)
oxy)metyl)-3-azabixyclo[3.1.0]Thexan-1-amin (vi du diéu ché 111) trong TBME. MS
m/z 433 [M+H]"
Vi du diéu ché 107
N-((1S,5R,6R)-3-Benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-
ylxyclopropancarboxamit va N-((1R,58S,6S)-3-benzyl-6-metyl-3-azabixyclo[3.1.0]
hexan-1-yl)xyclopropancarboxamit ,

B4 sung DIPEA (1,20 mL, 6,92 mmol) tiép theo 1a xyclopropylcarbonyl clorua
(362 mg, 3,46 mmol) vao dung dich chra trans-raxemic-3-benzyl-6-metyl-3-
azabixyclo[3.1.0]hexan-1-amin (Vi du didu ché 109 va 110, 700 mg, 3,46 mmol) trong
DCM (15 mL) va phan tmg dugc khudy & nhiét do trong phong trong 2 gid. Phan img
dugce ¢ dic trong chan khong va tinh ché tric tiép bang phuong phap sic ky cot silica
gel rira giai bang 10-100% EtOAc trong heptan dé tao ra hdn hop trans-raxemic cla
cac hop chat néu & d& muc (400 mg, 43%).
N-((1S,5R,6R)-3-benzyl-6-metyl-3-azabixyclo[3.1.0]Jhexan-1-
yl)xyclopropancarboxamit cing cd thé didu ché duoc dudi dang chét ddng phan dbi
anh don theo vi du didu ché nay bing cach st dung (1S,5R,6R)-3-benzyl-6-metyl-3-
azabixyclo[3.1.0]hexan-1-amin (vi du didu ché 667C).
Vi dy diéu ché 108
Raxemic-N-(3-Benzyl-3-azabixyclo[3.1.0]hexan-1-yl)xyclopropancarboxamit

Hop chét néu & dé muc duge diéu ché bing phuong phép dwgc mo ta trong vi du
didu ché 107 bang cach st dung raxemic-3-benzyl-3-azabixyclo[3.1.0]hexan-1-amin
(Tetrahedron L., (2003), 44 (12), 2485-2487) va trietylamin v6i xyclopropylcarbonyl
clorua. Phan cin dugce tinh ché truc tiép bing phuong phép sic ky cdt silica gel rira

gi4i bing 10% MeOH trong DCM.
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Vi du diéu ché 109 va 110
(18,5R,6R)-3-Benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-amin va (1R,5S,6S)-3-
benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-amin

B6 sung Ti(OPr)s (300 g, 1,05 mol) tiép theo 1a timg giot xyclohexylmagie
clorua (dung dich 2M trong ete, 800 mL, 1,6 mol) & 20-30°C trong vong 1,5 gio vao
dung dich chira (Z)-2-(benzyl(but-2-en-1-yl)amino)axetonitril (vi du diéu ché 112, 64
g, 0,32 mol) trong THF khan (2 L) trong nito. Sau d6, phan tng dugc khudy & nhiét d6
trong phong trong 2 gid. Phan tmg dugc ngimg bing cach bd sung 10% dung dich
nuée NaOH (1 L) va khudy trong 1 gid truée khi loc va c6 dic trong chan khong. Phan
can dugc hoa tan trong DCM (6 L), rira bing nuée (2 L), 1am khé qua natri sulfat va
c¢d dic trong chén khong. Phén cin duoc tinh ché bang phuong phap sic ky cot silica
gel rira giai bang 10% MeOH trong DCM d& tao ra hdn hop trans-raxemic clia hop
chét néu & @& muc (827 g, 36%).
'TH NMR (400MHz, CDCI3): 8 ppm 1,07-1,08 (m, 1H), 1,18-1,21 (m, 1H), 1,25-1,28
(d, 3H), 2,54-2,56 (d, 1H), 2,76-2,81 (m, 2H), 3,05-3,07 (d, 1H), 3,55 (s, 2H), 7,21-
7,31 (m, 5H). MS m/z 203 [M+H]"
Hop chét dang trans-raxemic nay c6 thé tach dugc thanh cic chit ddng phan ddi anh
ctia chiing bang phuong phép sic ky bat d6i nhu duge md ta dudi day:
Cot bat ddi: IC 300mmx50mmx10um; pha dong: A: CO; siéu téi han, B: MeOH (véi
dung dich nuéc amoniac 0,1%), A:B = 75:25 ¢ tdc do dong 200 mL/phut
LCMS QC bét dbi:
Chiralpak Pheno Lux Cellulose-2; 150mmx4,6mm L.D. Sum; pha dong MeOH (0,05%
etanolamin) trong CO; tir 5-60%; tbc d6 dong 3 mL/phiit.
(1R,58,6S)-3-Benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-amin
Chét ddng phén rira giai dau tién: Rt = 6,78 phut, 89,9% ee. 'H NMR (400MHz,
CDCl3): & ppm 1,08-1,11 (m, 1H), 1,16-1,22 (m, 1H), 1,26 (m, 3H) 2,54 (d, 1H), 2,70-
2,84 (m, 2H), 3,05 (d, 1H), 3,59 (s, 2H), 7,23-7,30 (m, SH).
(18,5R,6R)-3-Benzyl-6-metyl-3-azabixyclo[3.1.0]hexan-1-amin
Chat ddng phan rira giai tht hai: Rt = 6,10 phut, 99,4% ee. 'H NMR (400MHz,
CDCls): & ppm 1,05-1,13 (m, 1H), 1,20 (m,1H), 1,26 (m, 3H), 2,53 (m, 1H), 2,71-2,84
(m, 2H), 3,05 (d, 1H), 3,58 (s, 2H), 7,25-7,30 (m, SH).
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Vi dy diéu ché 111
Raxemic-3-Benzyl-5-(((tert-butyldimetylsilyl)oxy)metyl)-3-azabixyclo[3.1.0]hexan-1-
amin

Horp chét néu & @& muc dugc diéu ché bing phuong phap duge mé ta trong vi du
didu ché 109 va 110 bang cich st dung 2-(benzyl(2-(((tert-butyldimetylsilyl)
oxy)metyl)allyl)amino)axetonitril (vi du diéu ché 114).
Vi dy diéu ché 112
(Z)-2-(Benzyl(but-2-en-1-yl)amino)axetonitril

Bé sung chét xtc tac Lindlar (10 g) vao dung dich chira 2-(benzyl(but-2-yn-1-
yl)amino)axetonitril (vi du diéu ché 113, 100 g, 0., mol) trong MeOH (2000 mL) va
phan tmg dwoc khudy & 30°C trong bong khi hydro trong 24 gid. Phan tng dugc loc
va ¢d dic trong chan khong dé tao ra hop chét néu & dé muc. 'H NMR (400MHz,
CDCl3): 8 ppm 1,72-1,74 (m, 3H), 3,26-3,27 (m, 2H), 3,45 (s, 2H), 3,69 (s, 2H), 5,45-
5,48 (m, 1H), 5,73-5,77 (m, 1H), 7,29-7,39 (m, 5H).
Vi dy diéu ché 113
2-(Benzyl(but-2-yn-1-yl)amino)axetonitril

B6 sung 1-bromobut-2-yn (600 g, 4,51 mol) va kali carbonat (1365 g, 14 mol)
vao dung dich chtra 2-(benzylamino)axetonitril (vi du didu ché 115, 666 g, 4,56 mol)
trong MeCN (11 L) va phan tng dugc dun nong dén 40°C trong 18 gid. Phan ting
duoc loc, ¢ dic trong chan khong va tinh ché bing phuong phép sdc ky cdt silica gel
rira giai bang 3-10% EtOAc trong ete diu mo dé tao ra hop chit néu & @& muc dudi
dang dau mau vang (700 g, 77%). '"H NMR (400MHz, CDCl): 8 ppm 1,72-1,74 (m,
3H), 3,25-3,27 (d, 2H), 3,45 (s, 2H), 3,69 (s, 2H), 7,29-7,39 (m, 5H).
Vi du diéu ché 114
2-(Benzyl(2-(((tert-butyldimetylsilyl)oxy)metyl)allyl)amino)axetonitril

Hop chét néu & dé myc dugc didu ché bing phuong phép dugc md ta trong vi du
diéu ché 113 bang céach st dung ((2-(bromometyl)allyl)oxy)(tert-butyl)dimetylsilan va
2-(benzylamino)axetonitril (vi du didu ché 115) & 75°C trong 6 gio. 'H NMR
(400MHz, CDCI3): 8 ppm 0,00 (s, 6H), 0,80 (s, 9H), 3,15 (s, 2H), 3,35 (s, 2H), 3,60 (s,
2H), 4,10 (s, 2H), 5,10 (m, 1H), 5,20 (m, 1H), 7,20-7,40 (m, SH).
Vi du diéu ché 115

2-(Benzylamino)axetonitril
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B4 sung 2-bromoaxetonitril (1340 g, 11,17 mol) vao dung dich chita benzylamin
(1250 g, 11,68 mol) va DIPEA (2878 g, 22,31 mol) trong axetonitril (13 L) va phan
ting dugc khudy & nhiét do trong phong trong 3 gid. Phan tng dugc cd dic trong chéan
khong va hoa tan trong DCM (2,5 L). Dung dich nay duogc rira bing nuée (1,5 L x 2),
c¢d dic trong chan khong va tinh ché bing phuong phap séc ky cot silica gel rira giai
bang 10-30% EtOAc trong ete ddu mo (1600 g, 94%).

'HNMR (400MHz, CDCI3): 8 ppm 3,57 (s, 2H), 3,94 (s, 2H), 7,35-7,37 (m, 5H).
Vi dy diéu ché 116
2-(5-Aminopyridin-2-yl)etan-1-ol

Hop chit néu & & muc duge diéu ché bang phwong phap dwgc mé ta trong vi du
didu ché 40 bing cach sir dung metyl 2-(5-aminopyridin-2-yl)axetat (cong bé don PCT
s6 W02007042299).

"H NMR (400MHz, MeOH-ds): 6 ppm 2,80-2,85 (t, 2H), 3,80 (t, 2H), 7,05 (m, 2H),
7,90 (s, 1H).

Vi dy didu ché 117

Raxemic-1-(5-Amino-3-clopyridin-2-yl)etan-1-ol

B sung HCl/dioxan (4M, 30 mL) & 0°C vao huyén phi chita raxemic-tert-butyl
(5-clo-6-(1-hydroxyetyl)pyridin-3-yl)carbamat (vi du didu ché 118, 2,2 g , 8 mmol)
trong MeOH (50 mL). Phan tng dugc khudy & nhiét dd trong phong trong 18 gid trudce
khi c¢b dic trong chan khong dé tao ra hop chit néu & d& myc du6i dang mudi
hydroclorua, ma dugc dua truc tiép sang budc tiép theo (2,2 g, 100%).

Vi du diéu ché 118
Raxemic-tert-Butyl (5-clo-6-(1-hydroxyetyl)pyridin-3-yl)carbamat

B& sung natri bohydrua (656 mg, 17,25 mmol) & 0°C vao huyén phi chira di-tert-
butyl (6-axetyl-5-clopyridin-3-yl)carbamat (vi du didu ché 119, 2,33 g, 6,7 mmol)
trong MeOH (50 mL). Phan g dugc khudy & nhiét d trong phong trong 3 gid trude
khi ngirng phan tng bing cach bd sung nude va chiét bing EtOAc (3 x 50 mL). Cac
16p hitu co két hop dugce cd dic trong chan khong d8 tao ra hop chét néu & d& muc
dudi dang chit rin mau tring (2 g, 85%). MS m/z 372 [M+H]*

Vi du didu ché 119
tert-Butyl (6-axetyl-5-clopyridin-3-yl)carbamat
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B6 sung timg giot MeMgCl (2,2 mL, 3mol/L) & -30°C vao huyén phu chta di-
tert-butyl (5-clo-6-(metoxy(metyl)carbamoyl)pyridin-3-yl)carbamat (vi du diéu ché
120, 2,1 g, 6,7mmol) trong THF (150 mL). Phan (mg dwgc khudy & nhiét do trong
phong trong 3 gior truée khi ngimg phan tng bing bd sung nude. Phan g duoc chibt
vao EtOAc (3 x 50 mL) va cd dic trong chan khong dé tao ra hop chit néu & d& muyc
dudi dang chit rén mau tring (2,3 g, 77%). MS m/z 271 [M+H]*

Vi dy didu ché 120
Di-tert-Butyl (5-clo-6-(metoxy(metyl)carbamoyl)pyridin-3-yl)carbamat

B6 sung LiOH (435 mg, 10,36 mmol) & 0°C vao dung dich chira metyl 5-((di-
tert-butoxycarbonyl)amino)-3-clopicolinat (vi du diéu ché 121, 2 g, 5,18 mmol) trong
THE/H20 (100 mL/50 mL) va khudy & nhiét do trong phong trong 2 gid. Phan ting
dugc didu chinh dén d6 pH=2 bang axit xitric va chiét bing EtOAc (3 x 100 mL). Céc
16p hiru co két hop dugc 1am khd qua natri sulfat va ¢ ddc trong chan khong. Phin
can (1,35 g, 3,6 mmol) dugc hoa tan trong DCM (100 mL) va xir ly bing N,O-
dimetylhydroxylamin hydroclorua (423 mg, 4,3 mmol), trietylamin (1,1 g, 11 mmol)
va HATU (1,65 g, 4,3 mmol) & 0°C. Phan tng dugc khudy & nhiét d trong phong
trong 3 gi®. Phan tng dugc cd dic trong chan khong va tinh ché truc tiép bing phuong
phap sic ky cot silica gel ria giai bing 30% EtOAc trong ete dau mo dé tao ra hop
chét néu & d& muc (1,4 g, 94%). MS m/z 416 [M+H]*

Vi dy didu ché 121
Metyl 5-((di-tert-butoxycarbonyl)amino)-3-clopicolinat

B sung DIPEA (2,95 g, 22,87 mmol tiép theo 1a DMAP (47 mg, 0,38 mmol)
vao dung dich chira metyl 5-amino-3-clopicolinat (1,42 g, 7,63 mmol) va di-tert-
butyldicarbonat (4,7 g, 18,8 mmol) trong THF (150 mL). Phan trng dugc dun néng dén
70°C trong 3 gid. Phan tmg dugc cb dic trong chan khong va tinh ché bing phuwong
phap sic ky cot silica gel rira giai bing 30% EtOAc trong ete ddu mé dé tao ra hop
chét néu & d& muc (2,5 g, 85%). MS m/z 387 [M+H]*

Vi du didu ché 122
(5-Amino-3-clopyridin-2-yl)metanol

Hop chét néu & d& muc duge diéu ché bing phwong phép dugc md ta trong vi du

didu ché 40 bang cach sir dung metyl 5-amino-3-clopicolinat. Phdn cin dwoc tinh ché

bang phuwong phép sic ky cot silica gel rira gidi bing 30% ete diu mé trong EtOAc. 'H
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NMR (400MHz, DMSO-ds): 8 ppm 4,42-4,44 (d, 2H), 4,88 (t, 1H), 5,57 (br s, 2H),
6,97 (s, 1H), 7,83 (s, 1H).
Vi du diéu ché 123
1-(Oxetan-3-yl)-1H-pyrazol-4-amin

B sung Pd/C w6t (30 mg) vao dung dich chira 4-nitro-1-(oxetan-3-yl)-1H-
pyrazol (vi du diéu ché 124, 119 mg, 0,70 mmol) trong MeOH (20 mL) va phan Gng
dugc hydro hoa trong bong khi hydro ¢ nhiét d6 trong phong trong 2 gi¢. Phan tng
dugc loc va dich loc co dac trong chan khong dé tao ra hop chit néu & d& muc (100
mg, 100%).
Vi du diéu ché 124
4-Nitro-1-(oxetan-3-yl)-1H-pyrazol

B& sung xesi carbonat (1,7g, 5,23 mmol) vao dung dich chira 4-nitro-1H-pyrazol
(0,3 g, 2,66 mmol) va 3-iodo-oxetan (1,47 g, 7,99 mmol) trong DMF (13 mL) va phan
tng dugc dun néng dén 100°C trong 18 gid. Phan tng dugc co dic trong chan khong
va tinh ché biang phuong phép sic ky cot silica gel rira giai bang EtOAc dé tao ra hop
chét néu & d& muyc (380 mg, 86%).
'H NMR (400MHz, MeOH-d4): 6 ppm 5,02 (br s, 4H), 5,61 (br s, 1H), 8,24 (br s, 1H),
8,68 (br s, 1H).
Vi du diéu ché 125
4-Amino-6-(hydroxymetyl)-N-metylpicolinamit

Metyl 4-((tert-butoxycarbonyl)amino)-6-(hydroxymetyl)picolinat (vi du didu ché
63, 220 mg, 0,78 mmol) trong metylamin 2M trong MeOH (4 mL) dugc dun néng dén
60°C trong 18 gid. Phan ing dwoc lam méat va chét rin thu duoc dugc loc, 1am kho, va
hoa tan trong DCM (4 mL). Bb sung vio dung dich ndy MeOH (1 mL) tiép theo 12
HCI 4M trong dioxan (3 mL) va phan tng dugc khudy & nhiét d6 trong phong trong 4
gio. Chét rén thu duge duogce loc va lam khé dé tao ra hop chét néu & dé muc dudi dang
mubi hydroclorua (75 mg, 40% qua 2 budc). LCMS Rt = 0,16 phut; MS m/z 182
[M+H]*
Vi dy diéu ché 126
4-((4-(3,6-Diazabixyclo[3.1.1]heptan-3-yl)-5-flopyrimidin-2-yl)amino)-N-etyl-2-

metylbenzamit
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B& sung NaOH 1M (dung dich nuéc) (2 ml) vao dung dich chira N-etyl-4-((5-
flo-4-(6-(2,2,2-trifloaxetyl)-3,6-diazabixyclo[3.1.1]heptan-3-yl)pyrimidin-2-
yl)amino)-2-metylbenzamit (hgp chét vi du 121, 100 mg, 0,21 mmol) trong MeOH (5
mL) va phan mg dugc khudy & 50°C trong 1 gid. Phan tmg duoc c6 dic trong chén
khong va phan tach gitta DCM va nuéce. Pha hitu co duge thu gom qua cot tach pha va
cd dac trong chan khong dé tao ra hop chit néu & d& muc ma dug st dung truc tiép
trong phan tng tiép theo.

Vi dy diéu ché 127
4-((4-(3,6-Diazabixyclo[3.1.1]heptan-3-yl)pyrimidin-2-yl)amino)-N-etylbenzamit
hydroclorua

B6 sung trietylamin (2 mL, 10 mmol) vio dung dich chira 4-((4-clopyrimidin-2-
yl)amino)-N-etylbenzamit (vi du diéu ché 132, 1,2 g, 4,3 mmol) va tert-butyl 3,6-
diazabixyclo[3.1.1]heptan-6-carboxylat (900 mg, 5 mmol) trong THF (20 mL) va phan
tmg duge dun néng dén 50°C trong 18 gid. Phan ting dugc lam mat va tinh ché tryc
tiép bing phuong phép sic ky cot silica gel rira giai bing 0-20% MeOH trong DCM.
Phan cin dugc hoa tan trong 1:1 MeOH:DCM (10 mL) va x@t Iy bang HC1 4M trong
dioxan (5 mL). Phan tmg dugc khudy & nhiét do trong phong trong 18 gid trudce khi cd
dac trong chan khong. Chit rin thu dugc duge thu gom dudi dang mudi hydroclorua
ctia hop chit néu ¢ d& muc (1,5 g, dinh lugng).

MS m/z 339 [M+H]"

Vi du diéu ché 128
4-((4-(3,6-Diazabixyclo[3.1.1]heptan-3-yl)pyrimidin-2-yl)amino)-N-etyl-2-
metylbenzamit hydroclorua

B6 sung natri tert-butoxit (35 mg, 0,36 mmol) va RuPHOS (25 mg, 0,034 mmol)
vao dung dich chira tert-butyl 3-(2-clopyrimidin-4-yl)-3,6-diazabixyclo[3.1.1]heptan-
6-carboxylat (vi du diéu ché 131, 100 mg, 0,3 mmol) va 4-amino-N-etyl-2-
metylbenzamit (cong bd don PCT s6 W02006109846, 60 mg, 0,34 mmol) trong
dioxan (3 mL). Phan tng dugc dun nong dén 140°C trong bic xa vi soéng trong 25
phat. Phan Gng dugc 1am mat, loc va tinh ché tryc tiép bang phuong phap sic ky cot
silica gel rira giai bang 0-20% MeOH trong DCM. Phan cin duoc hoa tan trong DCM
(5 mL) va xt ly bing HCI 4M trong dioxan véi vai gigt MeOH dé tao ra dung dich.
Phén tmg duoc khudy & nhiét do trong phong trong 18 gitr va c6 dac trong chan khong
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dé tao ra hop chét néu & @& muc dudi dang mudi hydroclorua ma dugc sir dung tryc
tiép trong phan ng tiép theo.
Vi du diéu ché 129
1-(3-(2-clo-5-flopyrimidin-4-yl)-3 ,6-diazabixyclo[3.1.1]heptan-6-yl)-2,2,2-trifloetan-
1-on

B4 sung HCI 4M trong dioxan (4 mL) vao dung dich chira tert-butyl 3-(2-clo-5-
flopyrimidin-4-yl)-3,6-diazabixyclo[3.1.1]heptan-6-carboxylat (vi du didu ché 130,
200 mg, 0,61 mmol) trong DCM (5 mL) va phan Ung dugc khudy & nhiét do trong
phong dé dam bao loai bd nhom bao vé tert-butoxycarbonyl. Phan tng dugc co dic
trong chan khong, hoa tan trong DCM (5 mL), xit ly bing TFAA (0,1 mL) va khudy &
nhiét do trong phong trong 18 git. Phan ng dugce cd dic trong chén khong va phan
cin duge phén tach gitta DCM va nuée. Lép hitu co dugc thu gom qua cdt tach pha va
c6 dic trong chan khong dé tao ra hop chit néu & d& muc ma dugc dua truc tiép sang
bude tiép theo. MS m/z 325 [M+H]"
Vi du didu ché 130
tert-Butyl 3-(2-clo-5-flopyrimidin-4-y1)-3 ,6-diazabixyclo[3.1. 1]heptan-6-carboxylat

B sung tert-butyl 3,6-diazabixyclo[3.1.1]heptan-6-carboxylat (1 g, 5 mmol) tiép
theo 13 trietylamin (3 mL, 20 mmol) vao dung dich chira 5-flo-2 ,4-diclopyrimidin
(0,85 g, 5,1 mmol) trong MeOH (15 mL) va phan ng dugc khudy & nhiét do trong
phong trong 18 gio. Chét két taa thu dugc dugce loc, rira bing MeOH va lam kho aé
tao ra hop chét néu & dé muc dudi dang chét rin mau tréng (1,46 g, 88%).
IH NMR (400MHz, DMSO-ds): 8 ppm 1,28 (s, 9H), 1,48 (d, 1H), 2,48-2,53 (m, 1H),
3,70 (br s, 2H), 4,03-4,19 (m, 4H), 8,88 (d, 1H). MS m/z 329 [M+H]*
Vi du diéu ché 131
tert-butyl 3—(2-clopyrimidin-4-yl)-3,6-diazabixyclo[3 .1.1]heptan-6-carboxylat

Hop cht néu & d& muc dugc didu ché bang phuong phap duge md ta trong vi du
didu ché 130 biang cach st dung 2.4-diclopyrimidin va tert-butyl 3,6-
diazabixyclo[3.1.1]heptan-6-carboxy1at. Phén cin dugc tinh ché bang phuong phép
sic ky cot silica gel rira gidi bang 0-100% EtOAc trong heptan.
IH NMR (400MHz, DMSO-de): & ppm 1,24 (s, 9H), 1,44 (d, 1H), 2,48-2,56 (m, 1H),
3,42 (m, 2H), 3,83 (br s, 1H), 3,92-4,04 (m, 1H), 4,15 (d, 2H), 6,70 (br d, 1H), 8,09 (d,
1H). MS m/z 311 [M+H]"
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Vi dy diéu ché 132
4-((4-Clopyrimidin-2-yl)amino)-N-etylbenzamit

B4 sung etylamin (4,4 mL, 8,81 mmol) tiép theo 1a HATU (1,71 g, 4,4 mmol) va
trietylamin (1,23 mL, 8,81 mmol) vao dung dich chtra axit 4-((4-clopyrimidin-2-
yl)amino)benzoic (vi du didu ché 133, 1 g, 4 mmol) trong DCM (20 mL). Phan tmng
dugc khudy & nhiét d6 trong phong trong 30 phiit trwée khi dwoc rét vao nude. Lop
hitu co dugc tach, lam kho qua natri sulfat va cd ddc trong chan khong. Phén cin duge
tinh ché bang phuong phap sic ky cot silica gel rira giai bing 0-100% EtOAc trong
heptan d& tao ra hop chét néu & d& muc (1 g, 90%).
'H NMR (400MHz, DMSO-ds): & ppm 1.05 (t, 3H), 3,20-3,30 (m, 2H), 7,00 (m, 1H),
7,70 (m, 4H), 8,30 (t, 1H), 8,45 (s, 1H), 10,25 (br s, 1H). MS m/z 277 [M+H]*
Vi dy diéu ché 133
Axit 4-((4-Clopyrimidin-2-yl)amino)benzoic

Hbn hop chira axit 4-((4-hydroxypyrimidin-2-yl)amino)benzoic (vi du diéu ché
134, 5 g, 21,6 mmol) va POCl; dugc dun néng dén hdi luu trong 6 gid va sau d6 lam
mét dén nhiét do trong phong va cb dic trong chan khong. Phin cin dugc rét vao nuée
d4 va chit rén thu duge dugc thu gom bing cach loc va 1am khé d tao ra hop chét néu
& d& muc ma dugc dua truc tiép sang budc tiép theo.
Vi du diéu ché 134
Axit 4-((4-Hydroxypyrimidin-2-yl)amino)benzoic

B4 sung axit 4-aminobenzoic (5,79 g, 42,2 mmol) vao dung dich chua 4-
hydroxy-2-metylthiopyrimidin (5 g, 35,17 mmol) trong dietylen glycol dimetyl ete (20
mL) va phan ing dugc dun ndng dén hdi luu trong 18 gid. Phan tmg dugc 1am mat dén
nhiét do trong phong va chét rin thu dugce dugc loc, rira bing ete va lam kho dé tao ra
hop chét néu & d& muc (6,5 g, 35,17 mmol). Mau dugc tinh ché va phan tich bing
phuong phap HPLC diéu ché nhu dugc mé ta trong vi du 116 (Phwong phép 1, 5% B
dén 100% B trong 9 phut, giit & 100% B dén 10 phut) dé thu dugc dit lidu nhu sau.
Phén con lai dwoc dua truc tiép sang buéce tiép theo. LCMS Rt = 1,37 phut; MS m/z
232 [M+H]*
Vi du diéu ché 135
2-(3-((1R,5S)-3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-yl)azetidin-3-yl)axetonitril hydroclorua

-133-



28550

B& sung DBU (77 pl, 0,514 mmol) vao dung dich chira 1-Boc-3-(xyanometylen)
azetidin (céng bd don PCT s6 W02013043964, 60 mg, 0,308 mmol) va 4-((1R,5S)-
3,8-diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du diéu ché 19, 83 mg, 0,257 mol) trong MeCN (1 mL) va EtOH (1
mL) va phan ting dugc dun néng dén 90°C trong 24 gid. B sung thém 4-((1R,5S)-3,8-
diazabixyclo[3.2.1]octan-3-yl)-N-(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin
hydroclorua (vi du didu ché 19, 3 dwong lugng) va phan tng duoc dung néng tiép &
90°C trong 72 gid. Phan Gmg duogc 1am mat, c6 dic trong chan khong va tinh ché bang
phuong phép sic ky cot silica gel rira giai bang 0-10% MeOH (véi 1% amoniac). Phin
can dugc hoa tan trong DCM (1 mL) va xir ly bang HCI 4M trong dioxan (1 mL).
Phén tmg duoc khudy & nhiét d6 trong phong trong 1 gid trude khi ¢6 dic trong chan
khong d& tao ra hop chit néu & d& muc duéi dang mudi hydroclorua.

LCMS Rt = 0,38 phat; MS m/z 380 [M+H]*

Vi du diéu ché 136

Etyl 2-((1R,5S)-3-(2-((1-metyl-1H-pyrazol-4-yl)amino)pyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-yl)oxazol-5-carboxylat

Hén hop chira 4-((1R,55)-3,8-diazabixyclo[3.2.1]octan-3-y1)-N-(1-metyl-1H-
pyrazol-4-yl)pyrimidin-2-amin hydroclorua (vi du diéu ché 19, 300 mg, 0,614 mmol),
etyl-2-clo-1,3-oxazol-5-carboxylat (300 mg, 1,71 mmol), kali phosphat (163 mg, 0,613
mmol), X-phos (60 mg, 0,126 mmol) va Pdx(dba); (60 mg, 0,065 mmol) trong DMSO
(20 mL) dugc suc bing nito trong 1 phat. Phan tmg dwoc dun nong dén 130°C trong
30 phit trong bitc xa vi séng. Phan ng dugc loc, ¢d dic trong chin khong va tinh ché
bing phwong phép sic ky cdt silica gel 0-20% MeOH trong DCM dé tao ra hop chét
néu & d& muc (200 mg, 76%). MS m/z 425 [M+H]"

Vi dy diéu ché 137 va 138

tert-Butyl ((1S,5R,6R)-3-(2-((5-clo-6-((R)-1-hydroxyetyl)pyridin-3-yl)amino)-5-
flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat ~ va  tert-Butyl
((1S,5R,6R)-3-(2-((5-clo-6-((S)-1-hydroxyetyl)pyridin-3-yl)amino)-5-flopyrimidin-4-
yl)-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat

B6 sung Pd(OAc), (25 mg, 0,93 mmol) va xantphos (65 mg, 0,93 mmol ) trong
nito vao dung dich chtra raxemic-1-(5-amino-3-clopyridin-2-yl)etan-1-ol (vi du diéu

ché 117, 100 mg, 0.58 mmol), tert-butyl ((1S,5R,6R)-3-(2-clo-5-flopyrimidin-4-yl)-6-
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metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat (vi du diéu ché 94, 187 mg,0,46 mmol)
va Cs2COs3 (375 mg, 1,16 mmol) trong DMA (5 mL). Phan tmg dugc dun néng dén
110°C trong btrc xa vi séng trong 1 gi¢. Phan mg dugce cd dic trong chin khéng va
tinh ché truc tiép bang phuong phéap sic ky cot silica gel rira giai bing 50% EtOAc
trong ete ddu mo tiép theo 1a HPLC didu ché dé tao ra hop chit néu & d& muc dang
raxemic. Raxemat ndy duogc tich thanh cic chit ddng phan ddi anh cta ching bing
phuong phép séc ky bit ddi diéu ché nhu dugc mé ta dudi day:
Cot: Chiralpak AS-3 150x4,6mm I.D. 3pm
Pha d6ng: Etanol (0,05% DEA) trong CO; tir 5% dén 40%,; t6¢c d¢ dong: 2,5mL/phut
Chét ddng phan dbi anh rira giai dAu tién:
Hop chét vi du 137: tert-Butyl ((18,5R,6R)-3-(2-((5-clo-6-((R)-1-hydroxyetyl)pyridin-
3-yl)amino)-5-flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hexan-1-yl)carbamat. 'H
NMR (400MHz, DMSO-ds): & ppm 0,88-0,90 (m, 3H), 1,20-1,30 (m, 1H), 1,40 (m,
12H), 1,75 (m, 1H), 3,60 (m, 2H), 3,90 (m, 2H), 5,00 (m, 2H), 7,55 (br s, 1H), 8,00
(m, 1H), 8,35 (br s, 1H), 8,75 (br s, 1H), 9,55 (s, 1H). MS m/z 479 [M+H]"; 100% ee.
Chét dong phén rira giai th hai:
Hop chét vi du 138: tert-Butyl ((18,5R,6R)-3-(2-((5-clo-6-((S)-1-hydroxyetyl) pyridin-
3-yl)amino)-5-flopyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]Thexan-1-yl)carbamat. q
NMR (400MHz, DMSO-ds): 6 ppm 0,88-0,90 (m, 3H), 1,20-1,30 (m, 1H), 1,35-1,39
(m, 12H), 1,75 (m, 1H), 3,60 (m, 2H), 3,90 (m, 2H), 5,00 (m, 2H), 7,55 (br s, 1H),
8,00 (m, 1H), 8,38 (br s, 1H), 8,71 (br s, 1H), 9,57 (s, 1H). MS m/z 479 [M+H]";
100% ee.
Vi du diéu ché 139
tert-butyl (6-clo-5-flopyridin-3-yl)carbamat

B6 sung Pdx(dpa)s (10,8 g, 11,9 mmol x 4) vao dung dich chira 5-bromo-2-clo-3-
flopyridin (62,5 g, 297 mmol x 4), Xantphos (38,4 g, 327,8 mmol x 4), va Cs2COs3
(6,87 g, 11,9 mmol x 4) trong dioxan (2 L x 4). Hon hop nay dugc dun néng dén 85 °C
qua dém. Céc phan tng duoc két hop sau d6 loc. Dich loc dugc tinh ché bang phuong
phép séc ky cot silica gel rira giai bing 5% EtOAc trong ete diu mo dé tao ra hop chét
néu & d& muc (170 g, 58%). 'H NMR (400MHz, CDCls): § ppm 1,53 (s, 9 H), 6,78 (br,
s., 1 H), 7,99 (d, 1 H), 8,05 (d, 1 H)
Vi du diéu ché 140
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Metyl 5-((tert-butoxycarbonyl)amino)-3-flopicolinat

B sung Pd(OAc), (7,88 g, 35,1 mmol x 3) vao dung dich chira tert-butyl (6-clo-
5-flopyridin-3-yl)carbamat (vi du diéu ché 139, 43.3 g, 175,67 mmol x 3), DPPP
(14,46 g, 35,1 mmol x 3), TEA (124,1 g, 1,228 mol x 3) trong MeOH (600 mL x 3).
Hbn hop nay dugc khudy trong CO & 4p suét 344,74 KPa (50psi) & 60 °C trong 36 gio.
Céc hdn hop phan tng duge Két hop, loc va dich loc duge c6 dic trong ap suét giam
thip. Phin cin duoc tinh ché bing phuong phap sic ky cot silica gel rira giai bang
10% EtOAc trong ete ddu mo dé tao ra hop chit néu & dé muc (33,7 g, 71%). '"H NMR
(400MHz, CDCl3): & ppm 1,53 (s, 9 H) 3,99 (s, 3 H) 7,06 (br, s., 1 H) 8,13 (d, 1 H)
8,24 (s, 1 H)
Vi du diéu ché 141
6-clo-5-flopyridin-3-amin hydroclorua

Hon hop chita metyl 5-((tert-butoxycarbonyl)amino)-3-flopicolinat (vi du didu
ché 140, 1,50 g, 5,55 mmol) trong HC1 1N/dioxan (70 mL, 4 M) dugc khqu & nhiét
do trong phong (10 °C) trong 16 gio. Hon hop nay dugc cd dic trong chan khong dé
tao ra hop chét néu & d& muc (1,1 g, 100%), ma dugc st dung & budc tiép theo khong
can tinh ché tiép.
Vi dy diéu ché 142
tert-butyl-3-(2-((5-flo-6-(metoxycarbonyl)pyridin-3-yl)amino)pyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat

B6 sung Xantphos (178 mg, 0,308 mmol) va Pd(OAc), (69,1 mg, 0,308 mmol) &
nhiét d6 trong phong (10 °C) vao hdn hop chira 6-clo-5-flopyridin-3-amin hydroclorua
(vi dy diéu ché 141, 500 mg, 1,54 mmol), tert-butyl (1R,5S)-3-(2-clopyrimidin-4-yl)-
3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi du diéu ché 34, 314 mg, 1,85 mmol) va
Cs2CO;3 (1000 mg, 3,08 mmol) trong DMA (15 mL). Hon hop nady dugc suc khi N2
trong 3 phiat. Lo dugc han kin va sau d6 xur ly bang birc xa vi séng & 120 °C trong 1
gid. Hon hop nay dugc cd ddc va tinh ché bing phwong phap sic ki cot trén silica gel
25% EtOAc trong ete ddu mé dén 75% EtOAc trong ete diu mo dé tao ra hop chit néu
& d& muc (296 mg, 42%). LCMS Rt = 0,70 phtt; MS m/z 459 [M+H]
Vi dy diéu ché 143
tert-butyl-3-(2-((6-carbamoyl-5-flopyridin-3-yl)amino)pyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat

-136-



28550

Dung dich chua tert-butyl-3-(2-((5-flo-6-(metoxycarbonyl)pyridin-3-yl)amino)
pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (vi du didu ché 142, 400
mg, 0,11 mmol) trong NH3/MeOH (80 mL, 4 M) dugc khudy & 100 °C trong éng 100
mL han kin trong 8 gid. Dung dich nay dugc cd ddc trong chin khong dé tao ra hop
chat néu & & muc (270 mg, 72%), ma dugc sir dung & budc tiép theo khong can tinh
ché tiép. LCMS Rt = 0,67 phit; MS m/z 444 [M+H]

Vi du diéu ché 144
5-((4-(3,8-diazabixyclo[3.2.1]octan-3-yl)pyrimidin-2-yl)amino)-3-flopicolinamit
hydroclorua |

B& sung HCl/dioxan (20 mL, 4 M) & 0°C vao hdn hop chita hop chit theo vi du
didu ché 143 (250 mg, 0,564 mmol) trong THF (10 mL). Hn hop nay dugc khudy &
nhiét d6 trong phong (10°C) trong 3 gidr. TLC (DCM:MeOH=10:1) thé hién ring vin
con lai mot lugng nguyén liéu ban diu. Dung dich nay dugc co dic trong chin khéng
dé tao ra hop chit néu & d& muc (300 mg, hiéu suit: 100%), dugc dua truc tiép sang
budc tiép theo.

Panh gia sinh hoc
Céc hop chét theo séng ché duoc danh gia bang cac phuong phép in vitro dé x4c dinh
kha néng trc ché cac TAK kinaza twong ng cia chiing (TYK2, JAK1, JAK2, JAK3).

Quy céch thir nghi€ém

Hoat tinh @c ché JAK ngudi duoc xac dinh bing cach sir dung thir nghiém vi 16ng dé
theo ddi su phosphoryl héa peptit tbng hgp béi mién kinaza domain ngudi téi t6 hop
cua ting thanh vién trong s6 bdn thanh vién thudc ho JAK, JAK1, JAK?2, JAK3 va
TYK2. Hdn hop phan tng chita 1 uM peptit tbng hop dugc danh ddu huynh quang,
ndng d6 nay nhé hon K bidu kién, va 1 mM ATP. Tung diéu kién thr nghiém dugc
t8i wu héa vé ndng do enzym va thoi gian U & nhiét 6 trong phong dé thu dugce ty 16
chuyén héa 20% dén 30% san phim peptit duge phosphoryl héa. Céc phan (mg dugc
két thuc bang cach bd sung dung dich dém ngiing phan ung chtta EDTA. St dung
cong nghé thay d6i dong LabChip 3000 (Caliper Life Science), ting phan tng thir
nghiém dugc 14y miu dé xac dinh mirc phosphoryl héa. Cong nghé nay dua trén
phuong phap tach, cho phép phat hién truc tiép céc chit va san phim duoc danh déu
huynh quang. Viéc tach dugc kiém soét bang td hop ap sult chan khong va cudng dd

dién truomg duoc t6i wu hoa ddi véi timg co chét peptit.
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Quy trinh thr nghiém

Thtt nghiém enzym JAK Caliper & 1mM ATP

Céc hop chit duge bd sung vao dia 384 giéng. Céc hdn hop phan tng bao gbm 10 mM
HEPES, pH 7,4, 10 mM MgCl, 0,01% BSA, 0,0005% Tween 20, 1 mM ATP va
1 uM co chét peptit. Cic mau thir nghiém JAK1 va TYK2 chira 1 uM peptit IRStide
(5SFAM-KKSRGDYMTMQID) va céc mau thir nghiém JAK2 va JAK3 chta 1 pM
peptit JAKtide (FITC-KGGEEEEYFELVKK). Céc thir nghi¢m nay dugc bt ddu bing
cach bd sung enzym 20 nM JAK1, 1 nM JAK2, 1 nM JAK hogc 1 nM TYK2 va u ¢
nhiét d6 trong phong trong ba gi d6i véi JAK1, 60 phut dbi voi JAK2, 75 phat déi
véi JAK3 hoidc 135 phut d6i voi TYK2. Nong dd enzym va thoi gian 4 duge t81 uu héa
dbi voi timg ché phim enzym méi va duéc thay dbi chut it theo thoi gian dé dam bao
phosphoryl héa 20% dén 30%. Dung thi nghi¢m bing 15 pL. HEPES 180 mM, do
pH=7,4, EDTA 20 mM, va 0,2% chit phan tng Coating Reagent 3. Cac dia thu
nghiém dugc dit vao thiét bi Caliper Life Science LC3000, va ting giéng dugc 14y
mAu trong diéu kién tach thich hop dé xac dinh peptit khong dugc phosphoryl hoa va
dugc phosphoryl hoa.

Phén tich dit liu
Dit liéu dugc thu thap bing phan mém HTS Well Analyzer cua hang Caliper Life
Sciences. Dit liéu diu ra ctia phép phan tich dit liéu laty 1€ phin trim san phim dugc

chuyén hoa tinh dugc dua trén chidu cao dinh (Phuong trinh 1).
Phuong trinh 1:
% san pham dugc chuyén hoa = 100*((san phim)/(san phim + co chét))

Hiéu qua tinh theo phan trim & timg ndéng do hop chit dugc tinh toan dua trén giéng
ddi chirng duong va dbi chang a4m c6 trong ting dia thit nghiém (Phuong trinh 2). Cac
giéng dbi ching duong chia hop chét dbi chiing v6i ndng @ bdo hoa ma tao ra muc
phosphoryl héa twong dwong v6i nén (tie 13, hoan toan e ché JAK1, JAK2, JAK3
hosic TYK?2). Céc giéng dbi chimg am chi chira DMSO (& cung ndng d v6i cac giéng
chtra hop chét) dugc st dung dé dit ra hoat tinh mdc co s& cho thir nghiém (tc 14,

khong e ché JAK1, JAK2, JAK3 hodc TYK2).
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Phuong trinh 2:
% hidu qua = 100*((giéng chira miu — ddi chimg am)/(dbi chiing dwong - d6i chirng 4m))

Hiéu qua tinh theo phin trim dugc xiy dung db thi theo ndng d6 hop chét. An dudng
cong sigma khong gii han dugc khép bang cach sir dung md hinh logic 4 thong sb va
ndng dd hop chit cin dé &rc ché 50% (ICso) dwoc xé4c dinh (Phwong trinh 3).

Phuong trinh 3: y = ((max - min)/(1 + ((x/ICs0)"s))) + min

Trong d6 max 12 ti€ém cén cuc dai (hoan toan rc ch€), min 1a tiém can cuc ti€u (khong

uc ché) va s 1a do dbc. Cac gié tri ICso dugce bidu thi béng nM d6i véi ting hop chét:

Vi ) ICso (nM)
du Cong thuc cau tao
sb TYK2 JAK1 JAK2 JAK3
A(o
N
1 ENﬂ 1098 2730 >10000 >10000
S
H
Aﬁo
N
2 E—Nﬂ o) y 432 1547 4721 >10000
g K T
N
N/)\H N
A{o
N
3 E:,a 128 215 1974 >10000
F NN Z N \ NHz
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17 | &4 32 114 452 | >10000
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N
NN “ NH
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N/)\N X F

Céac hop chét d3 chon duoc dénh gia vé kha ning tc ché su truyén tin hiéu

interferon alpha ctia chiing trong thir nghiém dém té bao kiéu dong mau toan phin

ngudi. Intereron alpha truyén tin hidu qua TYK2 va JAK 1.

Thir nghiém phosphoryl héa STAT3 do INFa mau toan phin nguoi

Céc thanh phén thir nghiém duwoc chuan bi dang dung dich gbc 30 mM trong
DMSO. Thyc hién pha loing hang loat 2,5 1in 11-diém trong DMSO véi ndng d6 cao
nhét 13 5 mM. Tién hanh pha loang tiép bing cach bd sung 4 pL dung dich thanh phin
thir nghiém trén ddy vao 96 pL PBS vdi ndng do cao nhit 1a 200 M. Méu toan phin
ngudi dugce thu tr nguodi cho khde manh bang cach choc tinh mach dwa vao éng gom
Vacutainer chira natri heparin (Catalog No. 366480; Becton Dickinson, Franklin
Lakes, NJ). Méu dugc 1am 4m dén 37°C tru6e khi dung. M4u toan phan ngudi duge
chia thanh c4c phan phan udc (90 p/giéng) trong cic dia 96-giéng sdu, day chit V va
xir Iy bing céc hop chét & 11 ndng dd khac nhau (ndng d6 DMSO cudi 0,2%) & 37°C
trong 60 phut. Tiép theo 1a xir ly bang IFNa (5 p/giéng; ndng dd cubi 5000 U/MI)
trong 15 phit. Céc miu dugce Xt 1y bang dung dich dém 1X Lyse/Fix 4m (700 p/giéng)
dé ngimg hoat hoa va it tiép & 37°C trong 20 phiit d8 phan giai hdng cau. Céc dia dugc
ly tim ¢ 300 x g trong 5 phut, dich ndi duoc hut ra, va té bao dugc rira bang 800 p
dung dich dém nhudm mdi giéng. Céc té bao két vién da rira dugc tao huyén phu lai
trong 350 p metanol 90% di lam lanh trudc mbi giéng, va 0 trén nuéc da trong
30 phut. Sau khi loai bé metanol 90%, céc t& bao dugc rira mdt 1an bing dung dich
dém nhudm (800 p/giéng). Cac té bao két vién dugc tao huyén pht lai trong dung dich
dém nhudm chta anti-pSTAT3-AlexaFluor647 (pha loang 1 dén 150 1in, 150
pL/giéng), va i & nhiét do trong phong trong bong t6i qua dém.

Céc mau dugc chuyén vao dia 96-giéng, day chit U-va tién hanh phan tich dém té

bao kiéu dong trén thiét bi FACSCalibur, FACSCanto hodc LSRFortessa dugc trang bi
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b tai dia HTS (BD Biosciences). Quan thé lympho bao dugc tao céng dé phan tich
biéu dd tin suit pSTAT3. Gi4 tri huynh quang nén dugc x4c dinh bang cach sir dung
cac t& bao khong dugc kich thich va cdng duge dit & chan dinh d& bao gdm ~0,5%
quan thé dugc tao cong. Tién hanh phén tich thong ké biéu db tin suit bing phdn mém
CellQuest™Pro version 5.2.1 (BD Biosciences), FACSDiva version 6.2 (BD
Biosciences) hoic FlowJo version 7.6.1 (Ashland, OR). Pon vi huynh quang tuong dbi
(RFU), ma xé4c dinh mtrc phospho STAT3, duoc tinh toan bing cach nhén ty 1& phin
tram quan thé duong tinh véi gid tri huynh quang trung binh cta né. Dit liéu tir 11
ndng d6 hop chit (bd don & mbi ndng dd) dugce chuin hoéa duéi dang ty 1é phan trim

so v&i ddi chiing dwa trén céng thirc:
% so v6i ddi chirtng = 100 x (A - B)/(C - B)

trong d6 A 1a RFU tur cac giéng chtra hop chét va xytokin, B 1a RFU tir c4c giéng
khong chita xytokin va hop chét (gi4 tri huynh quang nhé nhét) va C 1a RFU tir cac
giéng chi chira xytokin (gié tri huynh quang 16n nhit). Cac dudng cong tic ché va gid

tri IC50 duoc xéc dinh bﬁng ph?m mém Prism version 5 (GraphPad, La Jolla, CA).

Vidu | IC50 cia HWB
50 IFN alpha (nM)
5 105
6 232
7 30
10 439
11 134
12 88
14 287
15 534
18 338
19 238
20 458
21 731
22 410
23 428
24 43
25 229
26 247
27 139
29 118
30 653
31 284
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32 115
33 122
35 90
36 119
44 562
45 110
46 209
49 85
51 20
53 287
35 168
56 78
57 338
58 158
59 84
60 103
61 135
64 71
65 60
66 187
74 213
75 751
79 65
80 112
83 85
34 156
85 120
86 116
87 582
89 118
90 247
91 195
93 191
95 87
98 246
109 507
110 146
112 775
113 939
114 166
115 234
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YEU CAUBAO HO

1.  Hop chét co cong thirc:

hodc mudi dugc dung cta nd, trong d6 X 1a N hodc CR, trong d6 R 1a hydro, doteri,
C1-C4 alkyl, C1-C4 alkoxy, C3-Cs xycloalkyl, aryl, heteroaryl, aryl(C1-Cs alkyl), CN,
amino, alkylamino, dialkylamino, CF3, hodc hydroxyl;

A dugc chon tir nhoém gém lién két, C=0, --SO»--, --(C=0)NRy--, va --(CRaRp)4--,
trong d6 Ro 14 H hodc Ci-Cy4 alkyl, va Ra va Ry ddc 14p 1a hydro, doteri, C1-Cs alkyl,
C3-Cs xycloalkyl, aryl, aryl(Ci-C¢ alkyl), heteroaryl, (Ci-Cs alkyl)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl);

A’ dugc chon tir nhém gdm lién két, C=0, --SO0;--, --(C=0)NR¢', -- NR¢'(C=0)--, va --
(CRaRp")g--, trong d6 Ro’ 1& H hodc C1-C4 alkyl, va R.' va Ry’ ddc 1ap 1a hydro, doteri,
Ci1-Cs alkyl, C3-Cs xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl, (Ci-Cs
alkyl)heteroaryl, heteroaryl(Ci-Cs alkyl), va di vong(Ci-Cs alkyl);

Z 1a --(CH);~ hodc lién két, trong d6 mot hodc nhidu don vi metylen tiry y duge thé
bing mét hoic nhidu Ci-Cs alkyl, CN, OH, metoxy, hoic halo, va trong d6 alkyl nay
¢6 thé dugc thé bing mot hogic nhiéu nguyén tir flo;

Ri va Ry ddc 1ap dugc chon tir nhém gém hydro, doteri, Ci-Cs alkyl, Cs-Cs
xycloalkyl, aryl, heteroaryl, aryl(Ci-Cs alkyl), CN, amino, alkylamino, dialkylamino,
alkoxy, heteroaryl(Ci-Cs alkyl), va di vong(Ci-Cs alkyl), trong d6 alkyl, aryl,
xyclbalkyl, di vong, hodc heteroaryl nay tuy y duoc thé tiép bang mot hodc nhidu phin
tr thé dugc chon tir nhém gém C1—Cs alkyl, halo, CN, hydroxy, metoxy, amino, C1-C4
alkyl amino, di(Ci-C4 alkyl)amino, CF3, --SO2-(C1-Cs alkyl), va C3-Cs xycloalkyl;
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R; dugc chon tir nhém gdm hydro, doteri, Ci-Cs alkyl, C3-Cs xycloalkyl, halo, va
xyano, trong d6 alkyl nay c6 thé dugc thé bing mot hodc nhiéu nguyén tir flo;

R; duge chon tir nhém gdém hydro, doteri, va amino;

R4 14 aryl mQt vong hodc hai vong hodc heteroaryl mdt vong hodc hai vong trong dé
aryl hoic heteroaryl nay tity y dugc thé bang mot hodc nhiéu phén tir thé dugc chon tir
nhom gdm Ci-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO2H, C1-Cs alkoxy,
amino, --N(Ci-C¢ alkyl)(CO)(C1-Cs alkyl), --NH(CO)(C1-Cs alkyl), --(CO)NH», --
(CO)NH(C1-Cs alkyl), --(CO)N(C1-Cs alkyl),, --(C1-Cs alkyl)amino, --N(C1-Cs alkyl)a,
--S02-(C1-Cs alkyl), --(SO)NHa2, va C3-C¢ xycloalkyl, trong d6 alkyl, xycloalkyl,
alkoxy, hodc heteroxycloalkyl d néu c6 thé dugc thé bing mdt hoic nhiéu Ci-Cs
alkyl, halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NH., --(CO)NH(Ci-Cs alkyl),
hoidc --(CO)N(C1-Cs alkyl),, va trong do6 alkyl nay c6 thé dugc thé tiép bing mot hodic
nhiéu nguyén tir flo; '

Rs doc lap dugce chon tir nhém gbm hydro, C1-Cs alkyl, C1-Cs alkoxy, va hydroxyl;
hl1a 1,2 hodc 3;jvakdoclap 1a 0, 1, 2, hodc 3; m van doc 1ap 14 0, 1 hodc 2; va g 1a
0, 1 hoac 2.

2 Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc:
Rq

/(CHg)j
A

I~
N
R, I Ny
J\ R4
Ry N/ H/

hodc mubi duge dung cla né, trong d6:
X 1aN;
A duge chon tr nhém gdm lién két, C=0, --SOz--, --(C=0)NRo--, va --(CRaRb)s--,
trong d6 Ro 12 H hodc Ci-Cs alkyl, va Ra va Ry ddc 14p 13 hydro, doteri, Ci-Cs alkyl,
C3-Cs xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl, (Ci-Cs alkyl)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(Ci-Cs alkyl);
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Ri dwoc chon tir nhém gbm hydro, doteri, Ci-Cq alkyl, C3-Cs xycloalkyl, aryl,
heteroaryl, aryl(Ci-Cs alkyl), CN, amino, alkylamino, dialkylamino, floalkyl, alkoxy,
heteroaryl(Ci-C¢ alkyl), di vong va di vong(Ci-Ce¢ alkyl), trong d6 alkyl, aryl,
xycloalkyl, di vong, hodc heteroaryl nay tiy y dugc thé tiép bing mot hodc nhiéu phin
ttr thé dugc chon tir nhém gdm Ci—Cs alkyl, halo, CN, hydroxy, metoxy, amino, C1-Cy
alkyl amino, di(C1-C4 alkyl)amino, CF3, --SO»-(C1-Cs alkyl), va C3-Cs xycloalkyl;

R, duge chon tir nhém gbém hydro, doteri, Ci-Cs alkyl, C3-Cs xycloalkyl, halo, va
xyano, trong d6 alkyl nay c6 thé dwoc thé bang mot hodc nhiéu nguyén tir flo;

R3 duogc chon tir nhém gém hydro va doteri;

R4 13 aryl mdt vong hodc hai vong hodc heteroaryl mdt vong hodc hai vong trong do
aryl hodc heteroaryl nay tuy y dugc thé bing mot hodc nhidu phan tir thé dugc chon tir
nhém gém C1-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO.H, C;-Cs alkoxy,
amino, --N(Ci-Cs alkyl)(CO)(Ci-Cs alkyl), --NH(CO)(C1-Cs alkyl), --(CO)NH;, --
(CO)NH(C1-Cs alkyl), --(CO)N(C1-Cs alkyl)z, --(C1-Cs alkyl)amino, --N(Ci-Cs alkyl),
--S0,-(C1-C¢ alkyl), --(SO)NHa, va C3-Cs xycloalkyl, trong d6 alkyl, xycloalkyl,
alkoxy, hodc heteroxycloalkyl dd néu cé thd dugc thé bang mot hodc nhidu Ci-Ce
alkyl, halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NH>, --(CO)NH(C:-Cs alkyl),
hodc --(CO)N(C1-Cs alkyl),, va trong d6 alkyl nay co thé dugc thé tiép bing mot hoic
nhiéu nguyén tir flo;

hlal,2hodc3;/1a0, 1,2, hodc 3; vagla0, 1 hodc 2.

Rs doc 1ap dugce chon tir nhom gbm hydro, Ci-Cs alkyl, C1-Cs alkoxy, va hydroxyl;

3. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic:

R4

(G
i
@/Rs
N
R2
| Ny
= R4
R3 N N

H

hodc mudi duge dung ctia no, trong do:
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X 1aN;

A dugc chon tir nhém gdm lién két, C=0, --SOz--, --(C=0)NR¢--, va --(CRaRp)s-,
trong d6 Ro 12 H hodc C;-C4 alkyl, va Ra va Ry dc 14p 1a hydro, doteri, C1-Cs alkyl,
C3-C¢ xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl, (Ci-C¢ alkyl)heteroaryl,
heteroaryl(C1-Cs alkyl), va di vong(C1-Cs alkyl);

R; dugc chon tir nhém gdm hydro, doteri, Ci-C4 alkyl, C3-Cs xycloalkyl, aryl,
heteroaryl, aryl(C;-Cs alkyl), CN, amino, alkylamino, dialkylamino, floalkyl, alkoxy,
heteroaryl(C1-C¢ alkyl), di vong va di vong(Ci-Cs alkyl), trong d6 alkyl, aryl,
xycloalkyl, di vong, hodc heteroaryl nay tuy y dugc thé tiép bang mot hogc nhidu phan
tir thé dugc chon tir nhém gém Ci1 — Cs alkyl, halo, CN, hydroxy, metoxy, amino, Ci-
C; alkyl amino, di(Ci-Cs alkyl)amino, CF3, --SO»2-(C1-Cs alkyl), va Cs-Cs xycloalkyl;
R, dugce chon tir nhom gdm hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, halo, va
xyano, trong d6 alkyl nay c6 thé dugc thé bang mot hodc nhiéu nguyén tir flo;

R3 dugc chon tir nhém gdm hydro va doteri;

R4 12 aryl mot vong hodc hai vong hodc heteroaryl mdt vong hodc hai vong trong 46
aryl hoic heteroaryl nay tuy y dugc thé bing mot hodc nhiéu phén tir thé dugc chon tir
nhom gdm Ci-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO2H, Ci-Cs alkoxy,
amino, --N(Ci1-Cs alkyl)(CO)(Ci-Cs alkyl), --NH(CO)(Ci-Cs alkyl), --(CO)NHa, --
(CO)NH(C1-Cs alkyl), --(CO)N(C1-Cs alkyl)z, --(Ci1-Cs alkyl)amino, --N(C1-Cs alkyl),
--8§02-(C1-Cs alkyl), --(SO)NH,, va C3-Cs xycloalkyl, trong d6 alkyl, xycloalkyl,
alkoxy, ho#c heteroxycloalkyl nay c6 thé dugc thé bing mot hodc nhidu Ci-Cs alkyl,
halo, CN, OH, alkoxy, amino, --CO2H, --(CO)NH,, --(CO)NH(C:-Cs alkyl), hodc --
(CO)N(C}1-Cs alkyl)a, va trong dé alkyl nay c6 thé dugc thé tiép bing mot hodc nhiu
nguyén tir flo; Rs duge duge chon tir nhom gdm hydro, C1-Cs alkyl, C1-Cs alkoxy, va
hydroxyl; j 14 0, 1, 2, hodc 3; va g 1a 0, 1 hodc 2;

Rs doc lap dugc chon tir nhém gbm hydro, C1-Cs alkyl, C1-Cs alkoxy, va hydroxyl.
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4. Hop chét theo diém 1, trong d6 hop chit nay c¢6 cong thirc:

Ry Rg
2,
"

A Rs
(CH2)
mN n
Ry Ny
LA
Re g / u /R4

hodc mubi dugce dung cia no, trong do:

A" duoc chon tir nhém gdm lién két, C=0, --SO2--, -~(C=0)NRy’, -- NR¢'(C=0)--, va --
(CRa'Rp")g--, trong d6 Ro’' 1a H hodc Ci-Cs alkyl, va Ra' va Ry’ doc 1ap 1a hydro, doteri,
Ci-C¢ alkyl, Cs3-C¢ xycloalkyl, aryl, aryl(Ci-Cs alkyl), heteroaryl, (Ci-Ce
alkyl)heteroaryl, heteroaryl(Ci-Cs alkyl), va di vong(C1-Cs alkyl);

Ry dugc chon tr nhom gém hydro, doteri, Ci-Cs alkyl, C3-Cs xycloalkyl, aryl,
heteroaryl, aryl(Ci-Cs alkyl), CN, amino, alkylamino, dialkylamino, floalkyl, alkoxy,
heteroaryl(Ci-C¢ alkyl), di vong va di vong(Ci-Ce alkyl), trong d6 alkyl, aryl,
xycloalkyl, di vong, hodc heteroaryl nay tuy y dugc thé tiép bang mét hodc nhiéu phan
ttr thé dugce chon tir nhém gf“)m C1—Cs alkyl, halo, CN, hydroxy, metoxy, amino, C1-C4
alkyl amino, di(Ci-C4 alkyl)amino, CF3, --SO2-(C1-Cs alkyl), va C3-Cs xycloalkyl;

R; dugc chon tir nhém gdm hydro, doteri, C1-Cs alkyl, C3-Cs xycloalkyl, halo, va
xyano, trong d6 alkyl nay c6 thé dugc thé bang mot hodc nhiéu nguyén ti flo;

R; duge chon tir nhém gém hydro va doteri;

R4 12 aryl mot vong hodc hai vong hodc heteroaryl mgt vong hodc hai vong trong do
aryl hodc heteroaryl nay tity ¥ duoc thé bing mot hodc nhidu phén tir thé dugc chon tir
nhém gdm Ci-Cs alkyl, heteroxycloalkyl, halo, CN, hydroxy, --CO2H, C;-Cs alkoxy,
amino, --N(Ci-Cs alkyl)(CO)(C1-Cs alkyl), --NH(CO)(C1-Cs alkyl), --(CO)NHz, --
(CO)NH(C-Cs alkyl), --(CO)N(C1-Cs alkyl),, --(C1-Cs alkyl)amino, --N(Ci-Cs alkyl)y,
--S02~(Ci-Cs alkyl), --(SO)NH2, va C3-Cs xycloalkyl, trong d6 alkyl, xycloalkyl,
alkoxy, hodc heteroxycloalkyl da néu co thé dugc thé bang mot hodc nhiéu Ci-Ce
alkyl, halo, CN, OH, alkoxy, amino, --CO;H, --(CO)NH., --(CO)NH(Ci-Cs alkyl),
hoc --(CO)N(C1-Cs alkyl)s, va trong d6 alkyl nay c6 thé dugc thé tiép bang mot hogc
nhidu nguyén tir flo; '
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Rs ddc 1ap dugc chon tir nhom gém hydro, C1-Cs alkyl, C1-Cs alkoxy, va hydroxyl;

R7 va Rs doc 1ap 1a hydro, C;-Cs alkyl, aryl, heteroaryl, (aryl)Ci-Cs alkyl,
(heteroaryl)C1-Cs alkyl, (di vong)Ci-Cs alkyl, (Ci-Cs alkyl)aryl, (Ci-Cs
alkyl)heteroaryl, hodc (C1-Cs alkyl)di vong, trong d6 alkyl ndy tlly ¥ duoc thé tiép
bing mdt hodc nhiéu ph?m tr thé duge chon tir nhom gf‘)m halo, hydroxy, metoxy,
amino, CF3, va C3-C¢ xycloalkyl;

k14 0,1,2,hoac3; mvan déula1; vaq1a 0, | hodc 2.

5. Hop chét theo diém 1, trong d6 hop chét ndy duoc chon tir nhém bao gdm:
[(1S)-2,2-difloxyclopropyl]{(1R,58S)-3-[2-({5-flo-6-[(3S)-3-hydroxypyrolidin-1-
yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl }metanon;
(1R,5S)-N-etyl-3-[2-(1,2-thiazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]
octan-8-carboxamit;
4-{(1R,5S)-8-[(2,2-difloxyclopropyl)metyl]-3,8-diazabixyclo[3.2.1]oct-3-yl}-N-(1H-
pyrazol-4-yl)pyrimidin-2-amin;
(1R,58)-3-(2-{[5-clo-6-(metylcarbamoyl)pyridin-3-yl]Jamino } pyrimidin-4-yl)-N-etyl-
3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
xyclopropyl[(1R,5S)-3-(2-{[1-(2-hydroxyetyl)-1H-pyrazol-4-yl]Jamino} pyrimidin-4-
yl)-3,8-diazabixyclo[3.2.1]oct-8-yl]metanon;
N-(1-metyl-1H-pyrazol-4-yl1)-4-{(1R,5S)-8-[1-(metylsulfonyl)azetidin-3-yl]-3,8-
diazabixyclo[3.2.1]oct-3-yl}pyrimidin-2-amin;
4-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-y1}amino)-N,6-dimetylpyridin-2-carboxamit;
5-({4-[(1R,55)-8-{[(1R,28)-2-floxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1 ]oct-3-
vl] pyﬁmidin-2-yl yamino)-N,3-dimetylpyridin-2-carboxamit;
xyclopropyl[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]metanon;
3-{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-
yl}butannitril;
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5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-
yl}amino)-N-etyl-3-metylpyridin-2-carboxamit;
3-[(1R,55)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo
[3.2.1]oct-8-yl]butannitril;
5-({4-[(1R,55)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-
yl}amino)-3-metylpyridin-2-carboxamit;

(1R,55)-N-etyl-3-(2-{[ 5-flo-6-(metylcarbamoyl)pyridin-3-yl]Jamino } pyrimidin-4-yl)-
3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
3-clo-5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-yl}amino)-N-metylpyridin-2-carboxamit;
(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-N-(propan-2-yl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;
(3,3-difloxyclobutyl)[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-
3,8-diazabixyclo[3.2.1]oct-8-yl]metanon;
1-({(1R,58)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-
8-yl} metyl)xyclopropancarbonitril; '
3-[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo
[3.2.1]oct-8-yl]butannitril;
(1S,2R)-2-{[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-yl]carbonyl}xyclopropancarbonitril;
(1R,25)-2-{[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]carbonyl } xyclopropancarbonitril;
[(1R,2R)-2-floxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;
[(1R,2R)-2-floxyclopropyl][(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]
pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]oct-8-yl|metanon;
(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit;
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(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino|pyrimidin-4-yl}-N-[5-(triflometyl)
pyridin-2-yl1]-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
N,3-dimetyl-5-[(4-{(1R,5S)-8-[(3-metyloxetan-3-yl)metyl]-3,8-diazabixyclo[3.2.1]oct-
3-yl}pyrimidin-2-yl)amino]pyridin-2-carboxamit;
{3-[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-diazabixyclo
[3.2.1]oct-8-y1]-1-(metylsulfonyl)azetidin-3-yl } axetonitril;
4-({4-[8-(xyanoaxetyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl }amino)-N-
etylbenzamit;
(1R,58)-N-(xyanometyl)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;
5-({4-[(1R,5S)-8-{[(1S,2R)-2-floxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;
5-({4-[(1R,5S)-8-(cis-3-xyanoxyclobutyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-
2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;
5-({4-[(1R,5S)-8-{[(1R)-2,2-difloxyclopropyl]metyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-y1}amino)-N,3-dimetylpyridin-2-carboxamit;
N,3-dimetyl-5-({4-[(1R,5S)-8-(1,2-0xazol-5-ylmetyl)-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-yl}amino)pyridin-2-carboxamit;
2-[5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]
oct-3-yl]pyrimidin-2-yl}amino)pyridin-2-yl]-2-metylpropannitril;
3-{(1R,58)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-
yl}propannitril;
(1R,55)-N-etyl-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]
octan-8-carboxamit;
4-[(1R,55)-8-{[(1S)-2,2-difloxyclopropyl]metyl}-3,8-diazabixyclo[3.2.1]oct-3-yl]-N-
(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin;
[(1S)-2,2-difloxyclopropyl][(1R,58)-3-(2-{[5 -ﬂo-6—(2-hydroxyetyl)pyridin—3-yl]
amino }pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;
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[(1S)-2,2-difloxyclopropyl][(1R,5S)-3-(2-{[5-flo-6-(3-hydroxyazetidin-1-yl)pyridin-3-
yl]amino }pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]oct-8-ylJmetanon;
[(1R,55)-3-(2-{[5-clo-6-(2-hydroxyetoxy)pyridin-3-yl]Jamino}pyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]oct-8-y1][(1S)-2,2-difloxyclopropylJmetanon;
{3-[(1R,55)-3-{2-[(1-metyl- IH-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]oxetan-3-yl} axetonitril;
[(1R,5S)-3-(2-{[5-clo-6-(2-hydroxyetyl)pyridin-3-yljamino} pyrimidin-4-yl)-3,8-
diazabixyclo[3.2.1]oct-8-y1][(1S)-2,2-difloxyclopropylJmetanon;
2-[(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino|pyrimidin-4-yl}-3,8-diazabixyclo
[3.2.1]oct-8-yl]pyridin-4-carbonitril;
3-[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo
[3.2.1]oct-8-yl]xyclobutancarbonitril;
2-[(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo
[3.2.1]oct-8-y1]-1,3-0xazol-5-carbonitril;
(1R,5S)-N-(2-xyanoetyl)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit;
N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5S)-8-(1,2-oxazol-4-ylmetyl)-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-amin;
4-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-y1}amino)-6-(hydroxymetyl)-N-metylpyridin-2-carboxamit;
(1-floxyclopropyD[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-
3,8-diazabixyclo[3.2.1]oct-8-yl|metanon;
N-(1-metyl-1H-pyrazol-4-y1)-4-[(1R,58S)-8-(1,3-thiazol-2-ylmetyl)-3,8-diazabixyclo
[3.2.1]oct-3-yl]pyrimidin-2-amin;
xyclopropyl{(I1R,5S)-3-[2-(1,2-thiazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo
[3.2.1]oct-8-yl} metanon;

[(18)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({5-flo-6-[(3R)-3-hydroxypyrolidin-1-
yl]pyridin-3-yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl } metanon;
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5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]metyl }-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;
4-[(1R,5S)-8-{[(1R)-2,2-difloxyclopropyl]metyl }-3,8-diazabixyclo[3.2.1]oct-3-y1]-N-
(1-metyl-1H-pyrazol-4-yl)pyrimidin-2-amin;
6-({4-[(1R,58)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]-5-
flopyrimidin-2-yl}amino)imidazo[ 1,2-a]pyridin-2-carboxamit;
5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-y1]-5-
flopyrimidin-2-yl}amino)pyridin-2-sulfonamit;
5-({4-[(1R,5S)-8-(trans-3-xyanoxyclobutyl)-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin—2-yl} amino)-N,3-dimetylpyridin-2-carboxamit;
1,2-oxazol-5-y1{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl1]-3,8-
diazabixyclo[3.2.1]oct-8-yl }metanon;
N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5S)-8-(metylsulfonyl)-3,8-diazabixyclo[3.2.1]
oct-3-yl]pyrimidin-2-amin;
(18,28)-2-{[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-
diazabixyclo[3.2.1]oct-8-ylJmetyl }xyclopropancarbonitril;
3-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]-5-
flopyrimidin-2-yl}amino)-N-propyl-1H-pyrazol-5-carboxamit;
(18,28)-2-{[(1R,58)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-
diazabixyclo[3.2.1]oct-8-yl]metyl } xyclopropancarbonitril;
xyclopropyl{(1R,5S)-3-[5-flo-2-(pyridazin-4-ylamino)pyrimidin-4-yl]-3,8-
diazabixyclo[3.2.1]oct-8-yl} metanon;
4-({4-[6-(2,2-diflopropanoyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]-5-flopyrimidin-2-
yl}ammo)—N-etyl -2-metylbenzamit;

(18,2S)-2-xyano-N-[(1S,5R,6R)-3-(2-{ [6 -(2-hydroxyetoxy)pyridin-3-yl] ammo} 5-
metylpyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;
N-[(1S,5R)-3-(5-clo-2-{[1-(2-hydroxyetyl)- 1H-pyrazol-4-yl]Jamino } pyrimidin-4-yl)-3-

azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;
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(1S)-2,2-diflo-N-[(1S,5R,6R)-3-(5-flo-2-{[ 1-(oxetan-3-yl)-1H-pyrazol-4-ylJamino}
pyrimidin-4-yl)-6-metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;
(1S)-2,2-diflo-N-[(18,5S)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-
y1}-5-(hydroxymetyl)-3-azabixyclo[3.1.0]Thex-1-yl]xyclopropancarboxamit;
N-{(18,5R,6R)-3-[5-flo-2-({6-[(2S)-1-hydroxypropan-2-yl]pyridin-3-yl }amino)
pyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1-yl}xyclopropancarboxamit;
5-[(4-{(1S,5R,6R)-1-[(xyclopropylcarbonyl)amino]-6-metyl-3-azabixyclo[3.1.0]hex-
3-yl}-5-flopyrimidin-2-yl)amino]-N,3-dimetylpyridin-2-carboxamit;
N-{(1S,5R,6R)-3-[2-({5-clo-6-[(1R)-1-hydroxyetyl]pyridin-3-yl}amino)-5-
flopyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1-yl}xyclopropancarboxamit;
(1R)-2,2-diflo-N-[(1R,5S,6S)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-
4-yl1}-6-metyl-3-azabixyclo[3.1.0]hex- 1-yl]xyclopropancarboxamit;
5-[(4-{(1R,58,6S)-1-[(xyclopropylcarbonyl)amino]-6-metyl-3-azabixyclo[3.1.0]hex-3-
yl}-5-flopyrimidin-2-yl)amino]-N,3-dimetylpyridin-2-carboxamit;
N-[(IR,5S)-3-(5-clo-2-{[1-(2-hydroxyetyl)-1H-pyrazol-4-ylJamino} pyrimidin-4-yl)-3-
azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;
N-{(18,5R,6R)-3-[5-flo-2-({6-[(2R)-1-hydroxypropan-2-yl]pyridin-3-yl }amino)
pyrimidin-4-yl]-6-metyl-3-azabixyclo[3.1.0]hex-1-yl}xyclopropancarboxamit; va
(1S)-2,2-diflo-N-[(IR,58,6S)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)amino] pyrimidin-
4-yl}-6-metyl-3-azabixyclo[3.1.0]hex- 1-yl]xyclopropancarboxamit;

hodc mudi duge dung cuia no.

6. Hop chit theo diém 2, trong d6 hop chét nay dugc chon tir nhém bao gbm:
N-etyl-4-({5-flo-4-[6-(2-flo-2-metylpropanoyl)-3,6-diazabixyclo[3.1.1]hept-3-
yl]pyrimidin-2-yl}amino)-2-metylbenzamit;
N-etyl-4-({5-flo-4-[6-(trifloaxetyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]pyrimidin-2-
yl}amino)-2-metylbenzamit;
N—etyl-z-metyl-4-({4-[6-(triﬂoaxetyl)-3,6-diazabixyclo[3. 1.1]hept-3-yl]pyrimidin-2-
yl}amino)benzamit;
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4-({4-[6-(xyclopropylcarbonyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etyl-2-metylbenzamit; va
4-({4-[6-(2,2-diflopropanoyl)-3,6-diazabixyclo[3.1.1]hept-3-yl]pyrimidin-2-
yl}amino)-N-etylbenzamit;

hodc mudi dugc dung ctia no.

7. Hop chit theo diém 3, trong d6 hop chit nay duogc chon tir nhém bao gdm:
4-({4-[8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]-5-flopyrimidin-2-
yl}amino)-N-etylbenzamit;
N-etyl-4-({5-flo-4-[8-(trifloaxetyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-
yl}amino)-2-metylbenzamit;
(1R,58)-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-yl]amino} pyrimidin-4-yl)-N-
(2,2,2-trifloetyl)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
(1R,5S)-N-(xyanometyl)-3-(2-{[5-metyl-6-(metylcarbamoyl)pyridin-3-
ylJamino}pyrimidin-4-y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-yl}amino)-N,3-dimetylpyridin-2-carboxamit;
tert-butyl 3-(2-{[4-(etylcarbamoyl)-3-metylphenyl]amino}-5-flopyrimidin-4-y1)-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat;
5-({4-[(1R,5S)-8-{[(1R,2R)-2-xyanoxyclopropyl]carbonyl }-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl }amino)-N,3-dimetylpyridin-2-carboxamit;
3-clo-5-({4-[(1R,5S)-8-{[(1S)-2,2-difloxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N-metylpyridin-2-carboxamit;
N-(1-metyl-1H-pyrazol-4-y1)-4-[(1R,5S)-8-(1,2-thiazol-5-ylmetyl)-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;
[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(25)-1-hydroxypropan-2-yl]pyridin-3-
yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl }metanon;
3-clo-5-({4-[(1R,55)-8-{[(1R,2R)-2-xyanoxyclopropyl]carbonyl}-3,8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl}amino)-N-metylpyridin-2-carboxamit;
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[(1S)-2,2-difloxyclopropyl][(1R,5S)-3-(2-{[5-flo-6-(hydroxymetyl)pyridin-3-
yl]amino} pyrimidin-4-yl)-3,8-diazabixyclo[3.2.1]oct-8-yl|metanon;
5-[(4-{(1R,55)-8-[(2,2-difloxyclopropyl)carbonyl]-3,8-diazabixyclo[3.2.1]oct-3-
yl}pyrimidin-2-yl)amino]-3-metylpyridin-2-carboxamit;
5-({4-[(1R,5S)-8-(xyclopropylcarbonyl)-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-
yl}amino)-N,3-dimetylpyridin-2-carboxamit;

(1R,5S)-N-etyl-3-(2-{[ 5-metyl-6-(metylcarbamoyl)pyridin-3-yl]Jamino } pyrimidin-4-
y1)-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;
[(1S)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-({6-[(2R)-1-hydroxypropan-2-yl]pyridin-3-
yl}amino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-yl}metanon;
N-(1-metyl-1H-pyrazol-4-yl)-4-[(1R,5S)-8-(1,2-0xazol-5-ylmetyl)-3, 8-
diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-amin;
xyclopropyl{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-
diazabixyclo[3.2.1]oct-8-yl}metanon;
5-({4-[(1R,5S)-8-{[(1R,2R)-2-xyanoxyclopropyl]carbonyl}-3,8-

diazabixyclo[3.2. 1]0ct-3 -yl]pyrimidin-2-yl}amino)-3-flo-N-metylpyridin-2-
carboxamit;
[(1R)-2,2-difloxyclopropyl]{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-y1]-3,8-
diazabixyclo[3.2.1]oct-8-yl}metanon; va
5-({4-[(1R,5S)-8-{[(1R)-2,2-difloxyclopropyl]carbonyl}-3,8-diazabixyclo[3.2.1]oct-3-
yl]pyrimidin-2-yl}amino)-3-flo-N-metylpyridin-2-carboxamit;

hodc muoi dugc dung ctia no.

8.  Hop chit theo diém 4, trong d6 hop chét ndy duoc chon tir nhém bao gdm:

(1R)-2,2-diflo-N-[(1S,5R,6R)-3-{5-flo-2-[(1-metyl-1H-pyrazol-4-yl)aminoJpyrimidin-
4-yl}-6-metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;

N-[(18,5R,6R)-3-(2-{[5-clo-6-(hydroxymetyl)pyridin-3-yl]Jamino}-5-flopyrimidin-4-
yl)-6-metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit; va
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N-[(18,5R,6R)-3-(5-flo-2-{[6-(2-hydroxyetyl)pyridin-3-yl]amino} pyrimidin-4-y1)-6-
metyl-3-azabixyclo[3.1.0]hex-1-yl]xyclopropancarboxamit;

hodc muoi dugc dung cuia né.

9.  Hop chit theo diém 1, trong d6 hop chét nay 1a [(1S)-2,2-difloxyclo-propyl]
{(1R,5S)-3-[2-(1H-pyrazol-4-ylamino)pyrimidin-4-yl]-3,8-diazabixyclo[3.2.1]oct-8-

yl}metanon; hodc mudi duge dung cua nd.

10. Hop chét theo diém 1, trong d6 hop chét nay 13 [(18)-2,2-difloxyclo-propyl]
[(1R,5S)-3-{2-[(1-metyl-1H-pyrazol-4-yl)amino]pyrimidin-4-yl}-3,8-diazabixyclo

[3.2.1]oct-8-yljmetanon; hodc mudi duge dung cia né.

11. Hop chét theo diém 1, trong d6 hop chét nay 1a 5-({4-[(1R,5S)-8-{[(1S)-2,2-
difloxyclopropyljcarbonyl}-3,8-diazabixyclo[3.2.1]oct-3-yl]pyrimidin-2-yl }amino)-3-

flo-N-metylpyridin-2-carboxamit; hodc mudi dugc dung cia nd.
12. Hop chét theo diém 1, trong d6 hop chit nay 14 (1R,5S)-N-etyl-3-{2-[(1-metyl-
1H-pyrazol-4-yl)amino]pyrimidin-4-y1}-3,8-diazabixyclo[3.2.1]octan-8-carboxamit;

hodc mudi dugc dung cua no.

13. Duoc phdm hodc thudc thi y chira hop chét theo diém 1, hogc mubi duge dung

cta nd, va chat mang dugc dung.
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