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Linh vuc ky thuat dugc dé cap

Séng ché dé xuét hop chit acrylamit di vong, pyrolo[2,3-d]pyrimidinyl, pyro-
10[2,3-b]pyrazinyl va pyrolo[2,3-d]pyridinyl acrylamit c6 dugc tinh va céc chét tuong
tw cua chung. Cac hop chét nay hitu dung d8 tic ché Janus Kinaza (JAK). Sang ché
cling d& xuét ché phim, dugc phdm chita ching va phuong phép didu ché cac hop chéit

nay.

Tinh trang k¥ thuit cia sang ché

Céc protein kinaza 13 ho enzym ma xtc tdc sy phosphoryl hoa cac gbc cu thé
trong protein, duoc phan loai rong thanh tyrosin va serin/threonin kinaza. Hoat tinh
kinaza khéng thich hgp, phét sinh tir dot bién, bidu hién qua mirc, hodc didu hda khong
thich hop, loan didu hoa hodc khong didu hoa, cling nhu viéc san xuét cic yéu t6 sinh
trudng xytokin qua hodc dudi muc c6 lién quan trong nhidu bénh, bao gdm nhung
khong chi gi6i han & bénh ung thw, bénh tim mach, di Gng, hen va céc bénh ho hép
khac, cic bénh tu mién, cac bénh viém, cic bénh vé xuong, cac bénh vé chuyén hoa,
va céc rdi loan than kinh va tho4i héa than kinh nhu bénh Alzheimer. Hoat tinh kinaza
khong thich hop gy ra nhidu dép tmg t& bao sinh hoc khéc nhau ¢ lién quan dén su
sinh trudng té bao, su biét hoa t bao, su séng sot, su chét té bao theo chwong trinh, sy
cam Ung qua trinh nguyén phan (mitogenesis), su kidm soét chu trinh té bao, va sy di
dong cuia té bao c6 lién quan trong cdc bénh néu trén va cac bénh c6 lién quan.

Do d6, cac protein kinaza néi 1én nhu nhém enzym quan trong 1a muyc tiéu ctia
nhidu phuong phép can thiép didu tri. Cu thé, cac ho JAK cua protein tyrosin kinaza
cta t& bao (JAK1, JAK2, JAK3, va Tyk2) déng vai tro trung tdm trong viéc phat tin
hiéu bﬁng xytokin (Kisseleva, et al., Gene, 2002, 285, 1; Yamaoka, et al. Genome Bi-
ology, 2004, 5, 253)). Khi lién két v&i cac thu thé cia chiing, cic xytokin hoat hoa
JAK ma sau d6 phosphoryl hoa thu thé xytokin, nhd d6 tao ra cc vi tri neo déu cho
céc phan tir phét tin hiéu, ddc biét 1a cac thanh vién thudc ho tai nap tin hiéu va hoat
héa phién ma (signal transducer and activator of transcription - STAT) ma cubi cling

dAn dén bidu hién gen. Nhidu xytokin dugc biét 12 hoat héa ho JAK. Cac xytokin ndy
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bao gém, ho IFN (IFN-alpha, IFN-beta, IFN-omega, Limitin, IFN-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, IL-27 va IL-35), ho chudi chung gama (IL-2, IL-4,IL-7,
IL-9, IL-15, IL-21, ), va ho IL-13, TLSP, IL-3 (IL-3, IL-5, GM-CSF), ho chudi don
(EPO, GH, PRL, TPO), céc tyrosin kinaza thu thé (EGF, PDGF, CSF-1, HGF), va cac
thu thé két hop protein G (AT1).

VAn ¢6 nhu cu vé cac hop chit méi ma vrc ché mét cach hidu qua va chon loc
cac enzym JAK cu thé, va cu thé 1a JAK3. JAK3 13 thanh vién tﬁu@c ho protein kinaza
Janus bao gdm JAK1, JAK2, JAK3 va TYK2, va dugc bidu hién theo nhidu muc trong
tAt ca cac md. Nhidu thu thé xytokin phat tin hiéu thong qua cdp JAK kinaza theo cic
td hop sau: JAK1/JAK?2, JAK1/JAK3, JAK1/TYK2, JAK2/TYK2 hogc JAK2/JAK2.
Céac nghién cuu trén dong vat cho thdy ring JAK3 c6 lién quan dén sy phat trién, chirc
ndng va sy can bang ndi moi clia hé mién dich. Viéc diéu bién hoat tinh mién dich
thong qua e ché hoat tinh JAK3 kinaza c6 thé chimg t6 13 hitu dung trong viéc didu
tri nhidu réi loan mién dich khac nhau (Murray, P.J. 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 ngin ngira su tao tin hiu erythropoietin (EPO)
va thrombopoietin (TPO) phu thuéc JAK2 (Neubauer, H., et al., Cell, 93(3), 397-409
(1998); Parganas, E., et al., Cell, 93(3), 385-95 (1998)).

Ban chit ky thuit ciia sing ché
Muc dich cua sang ché 1a @& xuét hop chit ma tc ché mét cach higu qua va
chon loc cac enzym JAK cu thé.

Pé dat duoc muc dich néu trén, sang ché d& xuat hop chét c6 cong thue:

R1o Rs Rs
Ry ( \ )
Rg P /(/ n

R3
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hodc mudi hosc solvat duge dung cia nd, hodic chét ddng phan d6i anh hodc chit ddng
phan khong déi quang ciia né, va trong do:

R2 dugc chon tr nhém gém hydro, doteri, C1-Cs alkyl mach thing hodc mach
nhanh, C3-Cs xycloalkyl, Cé-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gdm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thdng hoic mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach thing hogc
mach nhanh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs alkyl mach thing
hodc mach nhénh)heteroaryl, (C1-Cs alkyl mach thang hodc mach nhénh)di vong, Ci-
Cs perfloalkyl mach thang hoic mach nhénh, Ci-Cs alkoxy mach thing hodc mach
nhanh, Ci-Cs perfloalkoxy mach thing hoic mach nhénh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci1-Cs alkyl mach thing hodc mach
nhanh)aminocacbonylamino, ~ (Ci1-C¢  alkyl = mach thang  hoic  mach
nhénh)aminocacbonyl, -SORp, -SO2R12, -NRi3SO2R1z, -SONRisRu, va -
NR13SO:NR14R;5; trong d6 alkyl, aryl va heteroaryl doc 1ap tuy y dugc thé bang mot
hodc nhiéu phén ttr thé duge chon tir nhém gém halo, hydroxy, metoxy, amino, Xyano,
alkylamino, dialkylamino, CFs, aminocacbonyl, (C1-Cs alkyl mach thing hodc mach
nhé4nh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duoc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach thing hoic mach
nhanh, C1-Cs perfloalkyl mach thing hodc mach nhénh, halogen, va xyano;

A 13 —(CR4Rp)4~(CRcRa)s--, trong d6 Ra, Rb, Re va Rq ddc 1ap duge chon tir hy-
dro, Ci-Cs alkyl mach thang hoic mach nhanh, C1-Cs perfloalkyl mach thang hodc
mach nhénh, Ce-Cio aryl, heteroaryl mft vong hodc hai vong, bao gdm céc vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach théng hodc mach nhéanh, (heteroar-
y1)C1-Cs alkyl mach théng hodc mach nhénh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach thang ho#ic mach nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Ce alkyl
mach théng hodc mach nhéanh, (C1-Cs alkyl mach théng ho#c mach nhénh)aryl, (C1-Cs
alkyl mach thing hodc mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hoc mach
nhéanh)di vong, trong d6 alkyl nay tuy y dugc thé tiép bing mot hodc nhiéu phin tir thé
duoc chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ro, R1, R4, Rs, Rs, R7, Rs, Ro va Ryo doc 14p duge chon tir hydro, Ci-Ce alkyl
mach thing hodc mach nhéanh, C1-Cs perfloalkyl mach thang hodc mach nhénh, Cs-Cio
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aryl, heteroaryl m¢gt vong hoégc hai vong, bao gdm céc vong 5 va/hodc 6 canh, (aryl)Ci-
Cs alkyl mach thang hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thing ho3c mach
nhéanh, heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hodc mach
nh4nh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach théng hoic mach
nhanh, (C1-Cs alkyl mach thing hoic mach nhéanh)aryl, (C1-Cs alkyl mach théng hogc
mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hodc mach nhanh)di vong, trong
d6 alkyl nay tiy ¥ duoc thé tiép bing mot hogic nhidu phan tir thé duge chon tir nhém
gE“)m halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl; trong do, theo cach khéc, Ro hodc Ri, va/hodc Re hodc Ry, 1an luot cing vé6i Ry,
Rs, Ra, Ro, Re hodc Ry, c6 thé doc 1ap tao lién két hosic Ci-Cs alkyl mach thing;
va/hodc, theo cach khac, R4 hodc Rs, 1an luot cung v6i Ra, R, Re hodce Ry, ¢ thé doc
18p tao lién két hodc Ci-Cs alkyl mach thing; vi/hoic, theo cach khéc, Rg va Ry ¢6 thé
cling nhau tao ra vong 3 dén 6 canh tity ¥ chita mot hodc hai nguyén tir O hodc N;

R11 1a hydro hodc doteri;

Riz, Ri3, Ris va Rys doc 14p duge chon tir hydro, C1-Cs alkyl mach théng hodc
mach nhénh, Ci-Cs perfloalkyl mach thing hoic mach nhanh, Ce-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hodic mach nhénh;

Y 14 O hodc N, trong d6 néu Y 12 0, 713 0;

mot va chi mot trong s6 céc lién két nét dut voi Z va Z’ tao thanh lién két don,
lién két kia khong c6 mit, va Z 13 C khi lién két nét dut véi Z 12 lién két don, va Z’ 1a
N hosc CRie; hodc Z 12 CR1s hodc N khi lién két nét dut v6i Z° 13 lién két don, va Z’ 1a
C; trong d6 Ris 12 C1-C4 alkyl, Cs-Cio aryl, heteroaryl m¢t vong hodc hai vong, bao
gdm céc vong 5 vi/hoic 6 canh, (aryl)Ci-Cs alkyl mach thang hosc mach nhénh, (het-
eroaryl)C1-Cs alkyl mach thing hodc mach nhéanh, (di vong)Ci-Cs alkyl mach thing
hodc mach nhénh, (Ci-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs alkyl mach
thang hodc mach nhanh)heteroaryl, hodc (Ci-Cs alkyl mach thing hoic mach nhanh)di
vong, trong d6 alkyl nay tily ¥ dugc thé tiép bing mdt hodc nhidu phan tir thé duoc
chon tir nhém gdm halo, hydroxy, metoxy, amino, CF3, va Cs3-Cs xycloalkyl;

X va cac lién két nét dut v6i nd c6 thé c6 mit hodc khong c6 mit, theo cach
nay, (a) néu X c¢6 mit, Y 1a N, va X 1 O hodic —(CReRf)s—, trong d6 Re va Re ddc 1ap
12 hydro, doteri, halo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach théng
ho#c mach nhénh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl m¢t vong hodc hai vong,



25065

bao gdm cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh,
(C1-Cs alkyl mach thing hoic mach nhénh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach
thang hoic mach nhanh, hosc (di vong)Ci-Cs alkyl mach thing hodc mach nhanh, va
céc lién két nét dit nay c6 mit va 1a cac lién két don, bang cach ndy khi 713 0, va X 1a
0, O dugc lién két v6i H, va lién két nét dat gitta X va —(CHz),— khong c6 madt, va
khi X 12 —(CReRg)s—, va X dugc lién két truc tiép v6i Y; va (b) néu X khong c6 mit,
cac lién két nét dut nay khong c6 mit va » 13 0, bing cach d6 khi Y 13 N, (i) nguyén tix
N duoc thé bang H, (ii) Z 1 C, Z’ 12 C hodc N, lién két nét dut véi Z 13 lién két don,
lién két nét dut voi Z° khong c6 mit, hodc (iii) Z 13 C hoic N, Z’ 1a C, lién két nét dut
v6i Z’ 13 lién két don, lién két nét dut voi Z khong c6 mait, trong d6 Y 12 nguyén tt N
c¢6 thé cling véi Rz va céc nguyén tir ndm gifta ching tao thinh vong 6 canh tiy y duoc
thé bang C1-Cs alkyl mach thing hodc mach nhanh hodc Cs3-Cs xycloalkyl; va,

n, p, q, rvas doclapla 0, 1 hodc 2.

Theo céc khia canh khéc, sang ché ciing d& xuét duoc phim chira chit mang
dugc dung va hop chit néu trén theo séang ché.

Ban m6 ta bc 16 phwong phép didu tri hodc ngan ngira réi loan hoc tinh trang
bénh ly dugc chon tir viém khép dang thip, viém co, viém mach, pemphigut, bong
nudc dang pemphigut, bénh viém rudt bao gém bénh Crohn va viém loét dai trang,
bénh Celiac, viém niém mac truc trang, viém da day rudt ua eosin, hodc bénh tang sinh
dudng bao, Bénh Alzheimer, luput, viém than, luput ban d6 hé théng, bénh vay nén,
viém da eczema, bénh ngira hodc céc tinh trang ngira khéc, bénh bach bién, bénh rung
toc, rbi loan tuyén giap tu mién, da xo cimg, réi loan trAm cam chinh, di tng, hen,
bénh Sjogren, hoi ching Reiter, viém da co-viém da co, xo cing toan than, viém da
dong mach ndt, hoi ching khé mét, viém tuyén gidp Hashimoto, thiéu méu do tén
huyét ty mién, viém teo da day tu mién do thiéu mau 4c tinh, viém ndo tiy tw mién,
viém tinh hoan ty midn, bénh Goodpasture, giam tidu ciu tu mién, viém mét ddong
cam, bénh nhugc co, bénh Graves, xo gan mat nguyén phat, viém gan xam 14n man
tinh, bénh céu than mang, thai loai manh ghép co quan, bénh ghép chéng cht, thai loai
manh ghép té bao va co quan nhu tiy xuong, sun, giac mac, tim, dia dém, tidu dao,
than, chi, gan, phdi, co, nguyén bio co, day than kinh, tuyén tuy, da, rudt non, hogic
khi quan, hodc ghép di loai, bao gém hdi chiing Cogan, viém cot séng dinh khép, bénh
u hat Wegener, bénh rung téc tw mién, bénh tidu dudong typ I hoic bénh tiéu duong
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khoi phat & tudi thidu nién, va cac bién chimg ctia bénh tiéu dudng, hoic viém tuyén
giap, rbi loan tic nghén phdi man tinh, bénh dudng ho hép clp, chimg suy mon, bénh
ung thu, bao gdm ung thu dng tidu hoa/da day rudt, ung thu dai trang, ung thu gan,
ung thu da bao gdm khédi u dudng bao va carxinom té bao vy, ung thu vii va tuyén vu,
ung thu budng trimg, ung thu tuyén tién liét, bénh bach cdu, bénh bach céu té bao T
trudng thanh gidng t bao B hoat héa, u lympho té bao B 16n lan tda, ung thu thén, ung
thu phdi, ung thu co, ung thu xuwong, ung thu bang quang, ung thu nio, u héc té bao
gdm u héc t6 & miéng va di cin, Sarcom Kaposi, séc nhiém khudn, loan ning tim phdi,
bénh bach ciu tay cép, bénh bach cau lympho bao cép té bao T, da u tuy, r6i loan ting
sinh tdy, bénh thén tiéu dudng ting sinh, ho#ic cac 161 loan ¢6 lién quan dén tao mach
bao gdm cac khéi u rén, ung thu tuyén tuy, u ndo, u than kinh dém bao gbém u té bao
hinh sao, u than kinh dém it nhanh, va u nguyén bao than kinh dém, chin thuong hé
than kinh trung wong (CNS) cip bao gdm chin thuong nio, viém ndo, dot quy, va chén
thuong tity séng, dong kinh, co giat, viém than kinh man tinh c6 lién quan dén thoai
héa than kinh bao gém bénh Alzheimer, bénh Parkinson, xo ciing cft bén teo co, Bénh
Huntington, thiéu mau néo, bénh 14 14n tién dinh thai duong, va véi céac r6i loan tam
than kinh bao gdm tam than phan liét, rdi loan ludng cuc, trim cam khang diéu tri, réi
loan cing thang sau chén thuong, lo au, va bénh ndo do ty khang thd, cac bénh vé mit,
cac r6i loan hoic tinh trang bénh 1y bao gdm cac bénh ty mién & mét, viém két giac
mac, viém két mac mua xuin, viém mang bd dao bao gém viém mang bd dao ¢6 lién
quan dén bénh Behcet va viém mang bd do do thuy tinh thé, viém giac mac, viém
giac mac do herpes, viém gidc mac thé nén, loan dudng ndi mod gide mac, seo duc giac
mac, premphigut nhan cau, loét Mooren, viém cung mac, bénh mit Grave, hoi ching
Vogt-Koyanagi-Harada, viém két gidc mac kho (khd mét), mun rdp gidc mac, viém
méng mét thé mi, bénh sarcoid, bénh mét do ndi tiét, viém mét déng cam, viém két
mac di Gng, va tan sinh mach nhan cau, bao gém bude cho dbi tuong st dung lugng
httu hiéu ché phim chira hop chét hoic mudi duge dung ciia n6 duge d@ cap trong ban
mo ta; va

phuong phap diéu tri tinh trang bénh 1y hodc rdi loan bao gdm viém da co dia,
eczema, bénh vay nén, x0 cing bi, bénh luput, bénh ngira, cdc tinh trang ngtra khac, -
c4c phan tmg di Gmg bao gdm viém da di Gng & dong vat c¢6 v, cac bénh di Gng &

ngwa bao gdm ting man cam vdi vet can, eczema mua hé, bénh viém da tai phat theo
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mua (sweet itch) & ngya, bénh thé gip, bénh viém khi quan, bénh tic nghén khi quan
hdi quy, ta"mg phan tmg khi quan, va bénh phdi tic nghén man tinh bang céch cho dong
vat ¢6 vl can didu tri sir dung lugng hitu hi¢u diéu tri ctia hop chét theo séng ché, hoic
mudi duoc dung ctia no.

Séng ché con d& xuit phuong phép diéu ché cac hop chit néu trén ma s& dugc

m0 ta chi tiét sau day.

M ta chi tiét sang ché

Séng ché s& duoc md ta mot cach chi tét hon nita théng qua phan mo ta sau day
chi véi muc dich minh hoa cho sang ché. Sang ché d& xut nhém hop chét pyrolo[2,3-
d]pyrimidinyl va pyrolo[2,3-d]pyridinyl acrylamit va cac chét tvong tw ctia chiing. Cu
thé, sang ché dé xuét cac hop chét bao gdm pyrolo[2,3-d]pyrimidinyl va pyrolo[2,3-
d]pyridinyl acrylamit hitu dung 1am chét @&c ché JAK, va dic biét 13 JAK3. Céc khia
canh khac nita ctia sang ché s& duoc hidu rd théng qua cic ndi dung md ta va vi du
sau.

Thuét ngtt “alkyl”, ding mot minh hodc két hop, nghia 1a nhém hydrocarbon
no, mach hé ¢6 cong thirc CxHanr1 ma c6 thé 13 thing hozic phin nhénh. Vi du vé céc
nhém nhu vdy bao gbm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, iso-amyl va hexyl. Trir khi dugc chi dinh khac di, nhém alkyl bao
gdm tir 1 dén 6 nguyén tir cacbon. S6 nguyén tir cacbon ciia alkyl va nhiéu géc chira
hydrocarbon khac dugc chi ra bang tién t6 chi rd s6 giéi han dudi va gidi han trén clia
nguyén tir cacbon trong gbc nay, tic 13, tién t6 Ci-Cj chi ra rang gbc nay cé tir sb
nguyén "i" dén sé nguyén "j" nguyén tir cacbon, bao gém ca hai gia tri nay. Do d6, vi
du, C1-Cs alkyl chi alkyl c6 tir m6t dén sau nguyén tir cacbon, bao gdm ca hai sé nay.

Thuat ngit “hydroxy,” nhu dugc st dung trong ban md ta, nghia 13 gbc OH.
Thuat ngit “di vong” chi di vong no hoic no mét phin (tirc 13 khong thom) ma co thé
duge gin thong qua nguyén tir nito clia vong (khi di vong dugc gin véi nguyén tir
cacbon) ho#c nguyén tlr cacbon ctia vong (trong moi trudng hop). Tuong tu, khi dugc
thé, phan tir thé ¢6 thé nim trén nguyén tir nito ciia vong (néu phén tir thé dugc két ndi
thong qua nguyén tit cacbon) hodc nguyén tir cacbon cua vong (trong moi trudng hop).

Céc vi du cu thé bao gdm oxiranyl, aziridinyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
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pyrolidinyl, tetrahydropyranyl, piperidinyl, 1,4-dioxanyl, morpholinyl, piperazinyl,
azepanyl, oxepanyl, oxazepanyl va diazepinyl.

Thuat ngit “aryl” chi hydrocarbon thom, mot vong hodc hai vong ma c6 thé
dugc gén vao théng qua nguyén tir cacbon ciia vong. Tuong tu, khi duge thé, phan tir
thé ¢6 thé nim trén nguyén tir cacbon cia vong. Cac vi du cu thé bao gdm phenyl, tol-
uyl, xylyl, trimetylphenyl, va naphtyl. Vi du v& céc phan tir thé aryl bao gdm alkyl,
hydroxyl, halo, nitril, alkoxy, triflometyl, carboxamido, SO2Me, benzyl, va benzyl
dugc thé.

Thuét ngit “heteroaryl” chi di vong thom ma c6 thé dwoc gin vao thong qua
nguyén tlr cacbon cua vong (trong moi trudng hop) ho{ic nguyén tu nito clia vong voi
héa tri thich hop (khi di vong dugc gén véi nguyén tir cacbon). Tuong tu, khi duoc
thé, phan tr thé c6 thé ndm trén nguyén tir cacbon cia vong (trong moi trudng hop)
hodic nguyén t nito clia vong véi héa tri thich hop (néu phan tir thé duoc két ndi théng
qua nguyén tir cacbon). Cac vi du cu thé bao gbdm thienyl, furanyl, pyrolyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadia-
zolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl va pyrazinyl. Thuat ngit "xycloal-
kyl" nghia 13 nhém hydrocarbon no, mdt vong cé coéng thirc CoHan1. Vi du bao gém
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xycloheptyl. Trir khi dugc chi
dinh khéc di, nhém xycloalkyl bao gbém tir 3 dén 8 nguyén tir caébon.

Thuat nglt “halo” va “halogen” chi florua (F), clorua (Cl), bromua (Br) hodc
iodua (I).

Thuat ngtt "ddng vat c6 vi" chi nguoi, vat nudi hodc dong vat déng hanh.

Thuét ngit “dong vat ddng hanh” hodc “cac dong vat dong hanh” chi dong vt
duge nudi 1am thd nubi hodc dong vat trong nha. Vi du vé dong vét ddng hanh bao
gém chd, meéo, va ddong vat gdm nh4m bao g@)m chudt déng, chudt lang, chudt nhay va
tuong tu, tho, chdn suong va chim.

Thuat nglt “vat nudi” chi cdc dong vat dugc nudi hodc phat trién trong néng
nghiép dé tao ra san pham nhu thuc phdm hodc soi, hoic léy stc lao dong. Theo mot
sb phuong 4n, vat nudi thich hop dé tiéu thy boi dong vat ¢6 v, vi du ngudi. Vi du vé
vat nubi bao gdm gia suc, dé, ngua, lon, ciru, bao gdm ciru non, va tho, cling nhu

chim, nhu ga, vit va ga tay.
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Thuat ngit “diéu tri” hodc “viéc didu tri” nghia 13 1am thuyén gidm céc triéu
ching c6 lién quan dén bénh, rdi loan hojc tinh trang bénh ly, hodc nging tién trién
hodc 1am gidm c4c triéu chimg nay. Tly thudc vao bénh va tinh trang bénh 1y ctia bénh
nhan, thuat ngit “diéu tri” nhu duoc str dung trong ban mo ta c6 thé bao gdbm mét hogic
nhidu didu tri bénh, 1am thuyén giam va didu tri du phong. Viée didu tri cling c6 thé
bao gdm cho sir dung duoc phim theo séang ché két hop vdi céc liéu phép khac.

Thuat ngtt "hiru hiéu didu tri" cho thiy kha ning cla tac nhin trong ngin ngira,
ho3c cai thién mirc d6 nghiém trong cua 161 loan, trong khi tranh duge céc tac dung
phu bét loi thudng lién quan dén céc liéu phéap khac. Cum tir "hitu hiéu didu tri" cling
can duogc hiéu 13 twong dwong véi cum tr "hitu hiéu dé diéu tri, ngin nglra, hodc 1am
thuyén gidm", va déu dugc du dinh dé dinh tinh lugng ting tic nhan dé stir dung trong
liéu phép két hop ma s& dat dugc myc dich cai thién mirc d nghiém trong ciia bé¢nh
ung thu, bénh tim mach, hodc dau va viém va tAn suit mic phai khi didu tri béng ting
tac nhan, trong khi tranh dugc céc tdc dung phu bat loi thudng lién quan dén céc liu
phap khac.

“Dugc dung” nghia 13 thich hop dé st dung & dong vat c6 vu, dong vat dc‘“)ng
hanh ho#c vt nudi.

Néu cac phé”m tr thé duge mé ta 13 “doc 18p dugce chon” tir nhém, thi mbi phf?m
tr thé duoc chon doc 1ap véi nhau. Do do, mdi phan tir thé c6 thé giéng hoac khac véi
(c4c) phan tir thé khéc.

Séng ché dé cap dén céc hop chét méi 1a cac chét tc ché JAK3 chon loc hitu
dung dé diéu tri bénh va tinh trang bénh ly c6 lién quan dén sy loan diéu hoa JAK3.
Séang ché ciing dé xuét dugc phim chira cic chét diéu bién JAK3 nay. Theo do, sang
ché & xuit hop chét c6 cong thic:

o

R40 A R4 R5
SN N/ ----X
R9 ( ‘\ )
Rs p /(/ n
Y, Ry

RO R1 RS R7 ': N

'l \Zl
7

X
J L)~
Ry N/ lr:ll
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hodc mudi hoic solvat duoc dung ctia né, hodc chét déng phéan d6i anh hodc chét dong
phan khong d6i quang ctia né, va trong d6

Rz duoc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhénh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mét vong hoéc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach thang hoic
mach nhénh, (C1-Cs alkyl mach thing hodic mach nhanh)aryl, (Ci-Cs alkyl mach thing
hodc mach nhéanh)heteroaryl, (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhénh, Ci-Cs alkoxy mach thang ho#ic mach
nhanh, Ci-Cs perfloalkoxy mach thing hoic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hodc mach
nhanh)aminocacbonylamino,  (C1-C¢  alkyl = mach thing  hoic  mach
nhanh)aminocacbonyl, -SORiz, -SO2R12, -NRi3SO2Riz, -SO2NRisRus, va -
NR13S02NR14R;5; trong d6 alkyl, aryl va heteroaryl d& néu doc lap tuy y duogc thé
bing mot hodc nhiéu phin tir thé duge chon tir nhém gdm halo, hydroxy, metoxy,
amino, Xxyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-C¢ alkyl mach
thang hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 dugce chon tir nhém gém hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhanh, C1-Cs perfloalkyl mach thing hoic mach nhanh, halogen, va xyano;

A 13 —(CR4Rp)4~(CRRa),--, trong d6 Ra, Ro, R va Ra ddc 1ap duge chon tir hy-
dro, C1-C¢ alkyl mach théng hodc mach nhanh, Ci-Cs perfloalkyl mach théng hodc
mach nhanh, Ce-Cio aryl, heteroaryl mot vong hodc hai vong, bao gém cac vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci1-Cs alkyl mach thang hodc mach nhanh, (heteroar-
y1)Ci-Cs alkyl mach thing hoic mach nhanh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach théng hodc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thang ho#ic mach nhéanh, (C;-Cs alkyl mach thang hosc mach nhénh)aryl, (C1-Cs
alkyl mach thing hogc mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach
nhanh)di vong, trong d6 alkyl dd néu tuy y duoc thé tiép bing mot hoic nhidu phan tir
thé dugc chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cg xycloalkyl;

Ro, R1, R4, Rs, Re, R7, Rs, Ro va Rip doc 18p duge chon tir hydro, C1-Cs alkyl
mach thing hodc mach nhanh, Ci-Cs perfloalkyl mach théng hodc mach nhanh, Cs-Cio
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aryl, heteroaryl mot vong hoc hai vong, bao gdm céc vong 5 vi/hoic 6 canh, (aryl)Ci-
Cs alkyl mach thing hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thing hoic mach
nhénh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hodc mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hoic mach
nhénh, (C1-Cs alkyl mach thing hodc mach nhénh)aryl, (C1-Cs alkyl mach thing hozc
mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hoic mach nhénh)di vong, trong
d6 alkyl nay tiy ¥ dugc thé tiép bing mot hoic nhidu phan tir thé dugc chon tir nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl; trong do, theo cach khac, Ro hodc Ri, va/hodc Re hodc Ry, 1an luot cung véi Ry,
Rs, Ra, R, Re hodic Rg, c6 thé doc 1ap tao lién két hodc Ci-Cs alkyl mach thing;
va/hodc, theo cach khéac, R4 hodc Rs, 14n luot cung vdi Ra, Ry, Re hode Ry, co thé doc
18p tao lién két hodc Ci-Cs alkyl mach théng; va/hodc, theo cach khéc, Rs vaRo ¢6 thé
cling nhau tao ra vong 3 dén 6 canh tity v chita mot hodc hai nguyén tir O hodc N;

R11 1a hydro hodc doteri;

Riz, Ri3, Ri4 va Rys d6c 1ap dugc chon tir hydro, Ci-Cs alkyl mach thang hodc
mach nhéanh, C1-Cs perfloalkyl mach thing hoic mach nhanh, Ce-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hosc mach nhénh;

Y 1a O hodc N, trong d6 khi Y14 O, n1a 0;

mdt va chi mét trong sb cac lién két nét dirt v6i Z va Z’ tao thanh lién két don,
lién két con lai khong c6 mit, va Z 13 C khi lién két nét dat véi Z 12 lién két don, va Z°
1a N ho#ic CRug; hoiic, Z 13 CR16 hodic N khi lién két nét dut voi Z° 1a lién két don, va
7’ 1a C; trong d6 Ris 12 C1-C4 alkyl, Cs-Cio aryl, heteroaryl mét vong hodc hai vong,
bao gdm cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh,
(heteroaryl)C1-Cs alkyl mach thing hodic mach nhénh, (di vong)Ci-Cs alkyl mach
thing hodc mach nhénh, (C1-Cs alkyl mach thing hoic mach nhénh)aryl, (C1-Cs alkyl
mach thing hodc mach nhanh)heteroaryl, hodc (C1-Cs alkyl mach thing hodc mach
nhénh)di vong, trong d6 alkyl nay tiy y duoc thé tiép bing mot hosc nhidu phan tir thé
duoc chon tir nhém gdm halo, hydroxy, metoxy, amino, CF3, va C3-Cs xycloalkyl;

X va céc lién két nét dut véi nd cb thé c6 mit hodc khong c6 mit, trong do, (a)
néu X c6 mit, Y 12N, va X 13 O hodc —(CReRg)s—, trong d6 Re va Ry doc 14p 12 hydro,
doteri, halo, hydroxy, C1-C4 alkoxy, amino, CF3;, C1-Cs alkyl mach théng hodc mach
nhanh, C3-Cs xycloalkyl, Ce-C1o aryl, heteroaryl mot vong hodc hai vong, bao gbm céc
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vong 5 vd/hodc 6 canh, (aryl)C1-Cs alkyl mach thing hoic mach nhanh, (Ci-Cs alkyl
mach thing hodc mach nhanh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach thing hoic
mach nhénh, hoc (di vong)Ci-Cs alkyl mach thing hoic mach nhénh, va céc lién két
nét it nay c6 mat va 1a céc lién két don, trong d6 khi » 12 0, va X 13 O, O ndy duge
lién két v6i H, va lién két nét dat gitta X va —(CHz),— khong c6 mit, va khi X 1a —
(CReR)s—, va X duoc lién két truc tiép v6i Y; va (b) néu X khéng c6 mit, cac lien két
nét dat nay khong c6 mit va n 1a 0, trong d6 khi Y 1a N, (i) nguyén tr N nay dugc thé
bing H, (ii) Z 12 C, Z’ 14 C hodc N, lién két nét dt véi Z 12 lién két don, lién két nét
dirt v6i Z° khong c6 mit, hodc (iii) Z 12 C hozc N, Z’ 13 C, lién két nét dt véi Z’ 1a
lién két don, lién két nét dut v6i Z khong c6 mit, trong d6 Y nay 1 nguyén tir N c6 thé
cling véi Rz va cic nguyén tir nim gitta chiing tao thanh vong 6 canh tiy y dugc thé
béng Ci-Cs alkyl mach théng hodc mach nhanh hosdc C3-Cs xycloalkyl; va,

n, p, q, rvas doclapla 0, 1 hodc 2.

Theo mdt phuong én, sang ché d& xuét hop chit c6 cong thic:

R1o

Rg

Iz

hodc mubi hoic solvat duge dung cila n6, hosic chét ddng phan d6i anh hodc chit déng
phéan khong dbi quang cia név, va trong do

Rz duoc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach théng hodac mach
nhénh, C3-C¢ xycloalkyl, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hoic mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs alkyl mach thing hozc
mach nhanh, (C1-Cs alkyl mach théng hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing
ho#c mach nhanh)heteroaryl, (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, Ci-
Cs perfloalkyl mach théng hodc mach nhanh, Ci-Cs alkoxy mach thng hosc mach
nhénh, C;-Cs perfloalkoxy mach thing hodc mach nhénh, halogen, xyano, hydroxyl,
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amino, carboxy, aminocacbonyl, (Ci-C¢ alkyl mach thing hodc mach
nhanh)aminocacbonylamino, = (C1-Cs  alkyl =~ mach thing  hodc  mach
nhinh)aminocacbonyl, -SORi2, -SO2R12, -NRi3SO2Rp2, -SO:NRisRus, va -
NRi13SO2NRi14R35; trong d6 alkyl, aryl va heteroaryl dd néu doc lap tuy y dugc thé
b%mg mot hodc nhidu phﬁn tir thé duoc chon tir nhém gém halo, hydroxy, metoxy,A
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (C1-Cs alkyl mach
thing hodc mach nhdnh)aminocacbonyl, va C3-Cs xycloalkyl;

Rs duoc chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhénh, C-Cg perfloalkyl mach thang hoic mach nhénh, halogen, va xyano;

A 12 —(CRaRb)4~(CRcRa)r--, trong d6 Ra, Ry, Rc vd Ra ddc 1ap duoc chon tir hy-
dro, C1-Cs alkyl mach thang hoic mach nhinh, Ci-Cs perfloalkyl mach thing hoic
mach nhanh, Cs-Cio aryl, heteroaryl mot vong hodc hai vong, bao gdm cac vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach thing hoic mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, halogen, xyano, hydroxyl, C1-Cs alkoxy
mach thing hodc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)C1-Cs alkyl
mach thing hodc mach nhéanh, (C;1-Cs alkyl mach thang hodc mach nhanh)aryl, (C1-Cs
alkyl mach thing hodic mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thang hodc mach
nhanh)dj vong, trong d6 alkyl nay tity ¥ dugc thé tiép bing mot hodc nhidu phéan tir thé
dugce chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cg xycloalkyl;

Ro, R1, R4, Re, Rs, Ro va Rip ddc 14p dugce chon tir hydro, C1-Cs alkyl mach thang
hoac mach nhénh, Ci-C¢ perfloalkyl mach théng hodc mach nhéanh, Cs-Cio aryl, het-
eroaryl mot vong hoac hai vong, bao gdm cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl
mach thang hoc mach nhanh, (heteroaryl)Ci-Cs alkyl mach théng hodc mach nhéanh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach théng hodc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach théng hodc mach nhénh,
(C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs alkyl mach thang hoic mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thing hodc mach nhénh)di vong, trong d6 al-
kyl nay tiy ¥ dugc thé tiép bing mét hosdc nhidu phin tir thé duoc chon tir nhém gbém
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl,
trong d6, theo cach khac, Ro hodc Ri1, va/hodc Re, 14n luot ciing véi R4, Ra, Ry, Re hodic
Rg, c6 thé doc lép tao lién két hodc C1-Cs alkyl mach théng; va/hodc, theo cach khac,
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Ry, 13n luot ciing v6i Ra, Re, Re hodc Ry, c6 thé ddc 14p tao lién két hogic C1-Cs alkyl
mach théng; va/hodc, theo cach khac, Rs va Ry ¢6 thé cling nhau tao ra vong 3 dén 6
canh tuy y chira mdt hodc hai nguyén tir O va N;

Ri1 14 hydro hodc doteri;

Ri2, Ri3, Ris va Ris doc 14p dugc chon tir hydro, C1-Cs alkyl mach thing hoic
mach nhanh, Ci-C¢ perfloalkyl mach thing hoic mach nhénh, Ce-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hoic mach nhanh;

Y 14 O hodc N, trong d6 khi Y14 O, n 14 0;

mdt va chi mot trong sé cac lién két nét dGt v6i Z va Z’ tao thanh lién két don,
lién két con lai khong c6 mat, va Z 1a C khi lién két nét dat véi Z 13 lién két don, va 2
12 N hodic CRys; hodc, Z 1a CRis hodic N khi 1ién két nét dut véi Z° 13 lién két don, va
7’ 1a C; trong d6 Rie 1a C1-C4 alkyl, Cs-C1o aryl, heteroaryl mot vong hodc hai vong,
bao gdm cac vong 5 vi/hodic 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh,
(heteroaryl)Ci-Cs alkyl mach thang hoic mach nhénh, (di vong)C1-Cs alkyl mach
thing hodc mach nhanh, (Ci-Cs alkyl mach thing hofic mach nhanh)aryl, (Ci-Cs alkyl
mach théng hodc mach nhanh)heteroaryl, hogic (Ci-Cs alkyl mach thang hosc mach
nhanh)di vong, trong d6 alkyl nay tily v duoc thé tiép bang mot hodc nhiéu phan tr thé
duogc chon tir nhém gdm halo, hydroxy, metoxy, amino, CF3, va C3-Cs xycloalkyl;

X va céc lién két nét dut véi né ¢ thé 6 mit hodc khong cé mit, trong do, (a)
néu X c6 mit, Y 1A N, va X 13 O hosic —(CReRg)s—, trong d6 Re va Ry ddc 13p 12 hydro,
doteri, halo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach théng hodc mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mot vong hodc hai vong, bao gbm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hoc mach nhanh, (Ci-Cs alkyl
mach thing hodc mach nhénh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach thing hozic
mach nhénh, hodc (di vong)C1-Cs alkyl mach thing hodc mach nhénh, va cic lién két
nét dit ndy c6 mat va 1a cac lién két don, trong d6 khi n 1a 0, va X 1a O, O nay duoc
lien két véi H, va lién két nét dut gitta X va —(CHy)»— khong c6 mit, va khi X 13 —
(CReR1)s—, va X duoc lién két truc tiép voi Y; va (b) néu X khéng c6 mit, cac lién két
nét dut nay khong c¢é mit va n 1a 0, trong d6 khi Y 1a N, (i) nguyén t&r N nay duoc thé
bing H, (ii) Z 13 C, Z’ 12 C hodc N, lién két nét dut v6i Z 1a lién két don, lién két nét
dut v6i Z° khoéng cé mat, hodc (iii) Z 1a C hodac N, Z’ 1a C, lién két nét dut véi Z° 13
lién két don, lién két nét dit v6i Z khong c6 mit, trong d6 Y nay 12 nguyén tir N c6 thé

-15-



25065

cing v6i Rz va cic nguyén tir ndm gitta chiing tao thanh vong 6 canh tiy y dugc thé
bang Ci-Cs alkyl mach thing hogic mach nhanh hodc C3-Cs xycloalkyl; va,
n p, g, rvasdoclapla 0, 1 hodc 2.

Theo mot phwong 4n khac, sang ché dé xuét hop chét c6 cong thirc:

Rg

Rs

hozic mudi hoic solvat duoc dung ctia né, hodc chét déng phan d6i anh hodc chét déng
phan khéng d6i quang ctia né, va trong d6

Rz dugc chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thing hosc mach
nhanh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mot vong hodc hai vong, bao gbm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach thdng hoic
mach nhéanh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (Ci-Cs alkyl mach théng hoac mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hosic mach nhanh, C;-Cs alkoxy mach thing hodc mach
nhanh, Ci-Cs perfloalkoxy mach thang hogic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-C¢ alkyl mach thing hodc mach
nhanh)aminocacbonylamino,  (C1-Cs  alkyl ~mach thing hojc  mach
nhdnh)aminocacbonyl, -SORi12, -SO2R1i2, -NRi3SO2R12, -SONRisRu4, va -
NR13SO2NR14R;5; trong d6 alkyl, aryl va heteroaryl dd néu ddc lap tuy y dugc thé
bang mot hodic nhiéu phan ti thé duge chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (C1-Cs alkyl mach
théng hoic mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duoc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhanh, Ci-Cs perfloalkyl mach théng hodc mach nhéanh, halogen, va xyano;

A 12 —(CRaRp)4-(CRRa)~-, trong d6 Ra, Ru, Rc va Ra ddc 14p duge chon tir hy-
dro, Ci1-Cs alkyl mach théng hodc mach nhanh, Ci-Cs perfloalkyl mach théng hodc

mach nhénh, Ce-Cio aryl, heteroaryl mot vong hodc hai vong, bao gém céc vong 5
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va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhénh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach thing hosc mach nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing ho#ic mach nhanh, (C1-Cs alkyl mach thang hosc mach nhanh)aryl, (C1-Ce
alkyl mach thing hoic mach nhénh)heteroaryl, va (C1-Cs alkyl mach théng hoic mach
nhénh)di vong, trong d6 alkyl nay tiy y duoc thé tiép bing mot hodc nhidu phan tir thé
duge chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl,;

Ro, R1, R4, Re, Rs, Ro va Ryo doc 14p dugc chon tir hydro, C1-Cs alkyl mach thing
hodc mach nhanh, Ci-Cs perfloalkyl mach théng hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mot vong hoic hai vong, bao gdm céc vong 5 va/hoidc 6 canh, (aryl)C1-Cs alkyl
mach thing hoic mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang hodc mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thang ho#c mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach théng hozc mach nhénh,
(C1-Cs alkyl mach thang hodc mach nhanh)aryl, (C1-Cs alkyl mach thang hoc mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thing hogic mach nhanh)di vong, trong do al-
kyl nay tiy v dugc thé tiép bing mét hogc nhiéu phan tir thé dwoc chon tir nhém gdm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong d0, theo cach khac, Ro hodc Ri1, va/hodc Re, lan luogt cung véi R4, Ra, Ry, Rc hodc
Rg, c6 thé doc 1ap tao lién két hodc C1-Cs alkyl mach théng; va/hodc, theo cach khac,
R4, 14n luot cung v6&i Ra, Ro, Re hodc Ry, c6 thé doc 18p tao lién két hosic Ci-Cs alkyl
mach théng; va/hodc, theo cach khac, Rs va Ro ¢d thé cting nhau tao ra vong 3 dén 6
canh tiy y chita mdt hodc hai nguyén tir O va N;

Ri1 1a hydro hoéc doteri;

Riz, Ris, Ris va Ris doc 14p duge chon tir hydro, C1-Cs alkyl mach théng hoac
mach nhénh, Ci-Cs perfloalkyl mach thiang hosic mach nhénh, C-Cio aryl, alkylaryl,
va (aryl)Ci1-Cs alkyl mach thing hodc mach nhénh;

Z 12 CRy6 hodc N, trong d6 Ry 13 C1-Cs alkyl, Cs-Cio aryl, heteroaryl mot vong
hoic hai vong, bao gdm cac vong 5 va/hoic 6 canh, (aryl)Ci-Cs alkyl mach thing ho#ic
mach nhéanh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs
alkyl mach thing hodc mach nhénh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl,
(C1-Cs alkyl mach thing hoic mach nhanh)heteroaryl, hodc (C1-Cs alkyl mach thing
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hodc mach nhanh)di vong, trong d6 alkyl nady tuy y duoc thé tiép bang mot hoic nhiéu
phé‘m ttr thé duge chon tir nhém gém halo, hydroxy, metoxy, amino, CF3, va C3-C¢ Xy-
cloalkyl;

X va cac lién két nét dut v6iné c6 thé c6 mit hodc khéng cé mit, trong do, (a)
néu X c6 mat, X 12 O hoic —(CReR¢)s—, trong d6 Re va Ry ddc 14p 12 hydro, doteri, ha-
lo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach thang hogc mach nhanh, Cs-
C¢ xycloalkyl, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gbm céc vong 5
va/hodic 6 canh, (aryl)Ci-Cs alkyl mach thing hoic mach nhénh, (C1-Cs alkyl mach
thang hoic mach nhanh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach thing hosic mach
nhéanh, hodc (di vong)Ci-Cs alkyl mach théng hodc mach nhanh, va cac lién két nét dut
nay c6 mit va 13 cac lién két don, trong d6 khi n 13 0, va X 12 O, O nay dugc lién két
véi H, va lién két nét dat gitta X v —(CHaz)»— khong c6 mit; va (b) néu X khoéng c6
mit, cac lién két nét dat nay khong c6 mit va » 1 0, trong d6 (i) nguyén tr N lién ké
duoc thé bing H, hoic (ii) nguyén tir N ndy c6 thé cling véi Rz va cdc nguyén tir nim
gita chung tao thanh vong 6 canh tiy ¥ dugc thé bing C1-Cs alkyl mach thing hoic
mach nhanh hodc Cs3-Cs xycloalkyl; va,

n, p, q, rvas doc lap1a 0, 1 hodc 2.

Theo mot phuong 4n khéc, séng ché @& xult hop chét c6 cong thic:

Rg

hodc mubi hoic solvat duge dung ctia n6, hodc chét déng phén d6i anh hodc chét dﬁ”)ng
phén khong d6i quang ctia nd, va trong d6

R2 duge chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thing hoc mach
nhanh, C3-C¢ xycloalkyl, C¢-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs alkyl mach thing hoic
mach nhanh, (Ci-Cs alkyl mach thing hodc mach nhénh)aryl, (Ci-Cs alkyl mach thang
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hoZic mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hodc mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hosc mach nhanh, Ci-Cs alkoxy mach thing hodc mach
nhénh, C1-Cs perfloalkoxy mach thidng hodc mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hodc mach
nhanh)aminocacbonylamino, ~ (Ci-Cs¢  alkyl mach thing hoic  mach
nhdnh)aminocacbonyl, -SORj12, -SO2R12, -NR1i3SO2R12, -SO2NRisRus, va -
NR13SO2NR14R1s5; trong d6 alkyl, aryl va heteroaryl d3 néu ddc lap tuy y dugc thé
bang mdt hoic nhiéu phi?m tir thé duoc chon tir nhém gém halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (C1-Cs alkyl mach
thang hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 dugc chon tir nh(')rn g(‘“)m hydro, doteri, C1-Cs alkyl mach thang hoic mach
nhénh, C1-Cs perfloalkyl mach thing hoic mach nhanh, halogen, va xyano;

A 13 —(CRaRp)4~(CRcRa)r--, trong d6 Ra, Ro, Re va Ra doc 18p dugce chon tir hy-
dro, Ci-Cs alkyl mach thing hodc mach nhanh, C;-Cs perfloalkyl mach thing hoic
mach nhénh, Cs-Cio aryl, heteroaryl mot vong hodc hai vong, bao gdm cac vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci1-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y)Ci1-Cs alkyl mach thang hoic mach nhénh, halogen, xyano, hydroxyl, C1-Cs alkoxy
mach théng hoc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing hodic mach nhanh, (C1-Cs alkyl mach thing hoic mach nhénh)aryl, (C1-Cs
alkyl mach théng hogc mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hodc mach
nhanh)dj vong, trong d6 alkyl nay ty v dugc thé tiép bing mot hodc nhiéu phan tir thé
dugc chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ro, R1, R4, R, Rs, Ry va Ry d6¢ 14p dugce chon tir hydro, C1-Cs alkyl mach théng
hodc mach nhénh, C1-Cs perfloalkyl mach thang hoic mach nhénh, C¢-Cio aryl, het-
eroaryl mot vong hodc hai vong, bao gém cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl
mach théng hodc mach nhanh, (heteroaryl)C1-Cs alkyl mach théng hodc mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hoic mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hoic mach nhanh,
(C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs alkyl mach thing hodc mach
nhénh)heteroaryl, va (Ci-Cs alkyl mach thang hosic mach nhanh)di vong, trong d6 al-
kyl nay tity ¥ dugc thé tiép bing mét hogc nhiéu phan tir thé duoc chon tir nhém gdm
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halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, vd C3-Cs xycloalkyl;
trong d9, theo cach khac, Ro hodc Ri, va/hodc Rg, 1an lugt cung véi Rs, Ra, Ro, Re hodc
Rq, c6 thé ddc 1ap tao lién két hodc Ci-Cs alkyl mach thing; va/hoic, theo cach khac,
Ry, 14n luot ciing v6i Ra, Re, Re hodic Ry, ¢6 thé doc 1ap tao lién két hodc Ci-Cs alkyl
mach théng; vi/hodc, theo cach khac, Rs va Ry c6 thé cling nhau tao ra vong 3 dén 6
canh tiy y chita mét hodc hai nguyén tr O va N;

Z 1a CR1s hodc N, trong d6 Rie 1a C1-Cy alkyl, Cs-Cio aryl, heteroaryl mot vong
ho3ic hai vong, bao gdm céc vong 5 va/hodc 6 canh, (aryl)C1-Cs alkyl mach théng hogic
mach nhénh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs
alkyl mach thing hodc mach nhénh, (C1-Cs alkyl mach thing hodc mach nhénh)aryl,
(C1-Cs alkyl mach thing hosic mach nhanh)heteroaryl, hodc (Ci-Cs alkyl mach thang
ho#c mach nhénh)di vong, trong d6 alkyl nay tiy y dugc thé tiép bing mét hoic nhidu
phén ttr thé duge chon tir nhém gém halo, hydroxy, metoxy, amino, CF3, va C3-C¢ xy-
cloalkyl;

Ri1 1a hydro hodc doteri;

Ri2, Ri3, Ris va Ris doc 18p dugce chon tir hydro, C1-Cs alkyl mach thang hoic
mach nhénh, C1-Cs perfloalkyl mach thang hodc mach nhanh, Ce-C1o aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thang hodc mach nhanh; va,

p, g, var doclapla0, 1 hodc 2.

Theo mot phuong an khac, sang ché @& xut hop chét c6 cong thirc:

Ry
(o]
Rqo R4
~ N
Rg
Rs NH
Ro Ry R Ro
27 X \

hodc mudi hoic solvat dugc dung ctia no, hodc chét déng phéan d6i anh hodc chét déng
phén khong dbi quang cia né, va trong d6

Rz duogc chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mt vong hodc hai vong, bao gém cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hoic mach nhénh, (heteroar-

-20-



25065

y1)C1-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs alkyl mach thing hodc
mach nhanh, (C;-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing
hodic mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hosc mach nhénh)di vong, Ci-
Cs perfloalkyl mach théng hodc mach nhanh, Ci-Cs alkoxy mach thang hodc mach
nhéanh, Ci-Cs perfloalkoxy mach thing hodc mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci1-Cs alkyl mach thing hoic mach
nhanh)aminocacbonylamino,  (C1-Cs¢ alkyl mach thing hoic  mach
nhanh)aminocacbonyl, -SOR12, -SO2R12, -NRi3SSO2R12, -SO2NRizRu4, va -
NR13SO;NR14Rys; trong d6 alkyl, aryl va heteroaryl dd néu doc 1ap tiy y dugc thé
b%mg mot hoidc nhidu phén tr thé duoc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thang hozc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R; duge chon tir nthém gbm hydro, doteri, C1-Cs alkyl mach thang hoic mach
nhénh, Ci1-Cs perfloalkyl mach thing hozc mach nhanh, halogen, va xyano;

Ra, Ry, Rc va Rq d6c 18p dugc chon tir hydro, C1-Cs alkyl mach théng hodc
mach nhénh, C1-Cs perfloalkyl mach thing hodc mach nhénh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thng hodic mach nhéanh, (heteroaryl)C1-Cs alkyl mach thing hodc mach
nhénh, heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hoic mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hoic mach
nhénh, (C1-Cs alkyl mach théng hodc mach nhanh)aryl, (C1-Cs alkyl mach thing hosc
mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach nhénh)di vong, trong
d6 alkyl nay tiy v duoc thé tiép bing mot hodc nhiéu phan tir thé duge chon tir nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl;

Ro, Ri1, R4, Rs, Rs, Ro va Rio d6c 1dp dugc chon tir hydro, C1-Cs alkyl mach thing
hoc mach nhanh, Ci-Cs perfloalkyl mach thing hoic mach nhanh, C¢-Cio aryl, het-
eroaryl mot vong hoic hai vong, bao gbm céc vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl
mach thing hodc mach nhanh, (heteroaryl)C1-Cs alkyl mach thing hodc mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hoic mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thédng hozic mach nhénh,
(C1-Cs alkyl mach thang hodc mach nhanh)aryl, (C1-Cs alkyl mach thang hojc mach
nhénh)heteroaryl, va (Ci-Cs alkyl mach thing hodc mach nhénh)di vong, trong d6 al-
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kyl nay tiy ¥ duoc thé tiép bing mot hodc nhiéu phéan tir thé duge chon tir nhém gdm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, 14n luot cling véi Ra, Ra, R, Re hoic
Rq, c6 thé ddc 1ap tao lién két hodic C1-Cs alkyl mach thing; va/hoic, theo cach khac,
Ra, 14n luot cling v6i Ra, Ry, Re hodc Ry, c6 thé doc 1ap tao lién két hogic C1-Cs alkyl
mach thing; vi/hodc, theo cach khac, Rs va Ro c6 thé cling nhau tao ra vong 3 dén 6
canh tuy y chtta mdt hodc hai nguyén tir O va N;

7. 13 CRi6 hodc N, trong d6 Ries 1a C1-Cs alkyl, Cs-Cio aryl, heteroaryl mot vong
hoic hai vong, bao gdm céc vong 5 va/hodc 6 canh, (aryl)C1-Cs alkyl mach thing hogc
mach nhéanh, (heteroaryl)Ci-Cs alkyl mach thing hoic mach nhénh, (di vong)C1-Cs
alkyl mach thing hodc mach nhénh, (Ci-Cs alkyl mach thing hofic mach nhénh)aryl,
(C1-Cs alkyl mach thing hoic mach nhénh)heteroaryl, hodc (Ci-Cs alkyl mach thing
hoic mach nhanh)di vong, trong d6 alkyl nay tiry ¥ dugc thé tiép bing m6t hogc nhiéu
phén t thé duge chon tir nhém gém halo, hydroxy, metoxy, amino, CF3, va C3-Cg¢ xy-
cloalkyl;

Ri1 13 hydro hodc doteri; va,

Riz2, Ri3, R4 va Ris doc 14p dugc chon tir hydro, C1-Cs alkyl mach théng hodc
mach nhanh, Ci-Cs perfloalkyl mach thing hodc mach nhénh, Ce-C1o aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hodc mach nhénh.

Theo mot phuong 4n khéc, sang ché @& xuét hop chét c6 cong thic:

R, Ro Re Ry
o
R1o Rs4
\ N
Rg
R NH
RO R1 Re RZ
N \ \

hodc mudi hodc solvat duoc dung cta né, hoic chét ddng phan ddi anh hoic chét ddng
phan khéng d6i quang cia nd, va trong d6

R2 duoc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach thang hoic mach
nhéanh, C3-C¢ xycloalkyl, Cs-Cio aryl, heteroaryl mét vong hodc hai vong, bao gém cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh, (heteroar-

_22-



25065

y1)C1-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs alkyl mach thing hodc
mach nhanh, (C1-Cs alkyl mach thing hozc mach nhanh)aryl, (C1-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hoic mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhénh, C;-Cs alkoxy mach thang hoic mach
nhanh, C;1-Cs perfloalkoxy mach théng hodc mach nhénh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hojic mach
nhanh)aminocacbonylamino, = (Ci-Cs¢  alkyl  mach thing  hoic  mach
nhanh)aminocacbonyl, -SORi12, -SO2R12, -NRi3SO2R12, -SO2NRisRu4, va -
NR13SO:NR14R;s; trong d6 alkyl, aryl va heteroaryl da néu doc lap tiy ¥ dugc thé
bing mdt hodc nhidu phan tir thé dugc chon tir nhém gdém halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thang hoc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

Rs duoc chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach théng hoic mach
nhéanh, C1-Cs perfloalkyl mach théng hodc mach nhanh, halogen, va xyano;

Ra, Ry, Rc va Ry d(f)cv lap du(jc chon tir hydro, C1-Cs alkyl mach théng hodc
mach nhanh, C1-Cs perfloalkyl mach thing hodc mach nhanh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thing hoic mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang ho#c mach
nhanh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thang hojc mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hodc mach
nhanh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing hoic
mach nhéanh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach nhénh)di vong, trong
d6 alkyl nay tuy y dwoc thé tiép bing mot hodc nhidu phan tir thé duogc chon tir nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl;

Ro, R1, R4, Re, Rs, Ro va Rio ddc 1ap duge chon tir hydro, C1-Cs alkyl mach thing
ho#c mach nhanh, C-Cs perfloalkyl mach thang hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mot vong hodc hai vong, bao gdm céc vong 5 va/hoic 6 canh, (aryl)Ci-Cs alkyl
mach thing hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang hodc mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hodc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhénh,
(C1-Cs alkyl mach thing hodc mach nhénh)aryl, (C1-Cs alkyl mach théng hoic mach
nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hogic mach nhanh)di vong, trong d6 al-
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kyl nay tuy y dugc thé tiép bing mot hodic nhiéu phén tir thé duoc chon tir nhém gém
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, vd C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, 14n luogt cling v&i Ra, Ra, Ro, Re hodc
Ry, ¢6 thé ddc 14p tao lién két hodc Ci-Cs alkyl mach thang; va/hoic, theo céch khac,
R4, 14n luot cung véi Ra, Ry, Rc hodc Ry, ¢6 thé doc 1ap tao lién két hoic Ci1-Cs alkyl
mach thing; va/hodc, theo cach khac, Rs va Ro ¢6 thé cuing nhau tao ra vong 3 dén 6
canh ty y chira mt hodc hai nguyén tir O va N;

R11 1a hydro hoac doteri; va,

Ri2, Ri3, Ris va Ris doc 14p duge chon tir hydro, C1-Cs alkyl mach thing hodc
mach nhanh, C;-Cs perfloalkyl mach théng hodc mach nhanh, C¢-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thang hodic mach nhanh.

Theo mot phuong an khéc, sang ché @& xult hop chit c6 cong thirc:

Ry Rb Re Ry
(o]
Rio R4
\ N
Rg
Rg
Ru R1 R6 Rz
O \

hodc mudi hodic solvat dugc dung ctia n6, hoic chét déng phéan dbi anh hodc chét déng
phan khéng dbi quang cta né, va trong d6

R, dugc chon tir nhém gbm hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhanh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mot vong hodc hai vong, bao gém cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach thing hozc
mach nhanh, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, (C;-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hoic mach nhanh)di vong, Ci-
Cs perfloalkyl mach thang hoéc mach nhanh, Ci-C¢ alkoxy mach thing hodc mach
nhanh, Ci-Cs perfloalkoxy mach thing hodc mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thdng hodc mach
nhdnh)aminocacbonylamino,  (C1-Cs  alkyl = mach thing ho3c  mach
nhanh)aminocacbonyl, -SORi2, -SO2R12, -NRi3SO2R1i2, -SO:NRizRu4, va -
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NR13SO2NR14Rys; trong d6 alkyl, aryl va heteroaryl da néu doc lap tiy ¥ dugc thé
bing mot hodc nhidu phin tir thé duoc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thing hoc mach nhdnh)aminocacbonyl, va C3-Cs xycloalkyl;

R3; duogc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhénh, C1-Cs perfloalkyl mach théng hodc mach nhanh, halogen, va xyano;

Ra, Rb, Rc va R4 ddc 18p duge chon tr hydro, Ci-Cs alkyl mach théng hoic
mach nhénh, Ci1-Cs perfloalkyl mach thing hoic mach nhénh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thing hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach
nhénh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach théng hoac mach
nhdnh, amino, carboxy, aminocacbonyl, (di vong)C1-Cs alkyl mach thing hoic mach
nhénh, (C1-Cs alkyl mach thang hoic mach nhanh)aryl, (C1-Cs alkyl mach thang hodc
mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hofic mach nhanh)di vong, trong
d6 alkyl nay tiry v dugc thé tiép bing mdt hoic nhiéu phan tir thé dugc chon tir nhém
gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C;3-Cs xycloal-
kyl;

Ro, R1, R4, Rs, Rs, R va Ry doc 14p dugce chon tir hydro, C1-Cs alkyl mach thing
hodc mach nhanh, Ci-C¢ perfloalkyl mach thang hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mdt vong hodc hai vong, bao gdm cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl
mach thing hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang hoic mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hodc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hoic mach nhanh,
(C1-Cs alkyl mach thang hodc mach nhénh)aryl, (Ci-Cs alkyl mach thing hodc mach
nhénh)heteroaryl, va (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, trong d¢ al-
kyl nay tiy ¥ dugc thé tiép bing mét hodc nhiéu phan tir thé dugc chon tir nhém gdm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl,
trong dd, theo cach khac, Ro hodc Ry, Vé/hééc Rs, 14n lugt cling v6i Ry, Ra, Ro, Re hodc
Rq, ¢6 thé ddc 1ap tao lién két hoiic C1-Cs alkyl mach théng; va/hoic, theo cach khéc,
R4, 14n luot cling véi Ra, Ry, Re hodc Ry, ¢6 thé doc 14p tao lién két hoic C1-Cs alkyl
mach thing; va/hodc, theo cach khac, Rs va Ro ¢6 thé cing nhau tao ra vong 3 dén 6
canh tiy y chita mdt hodc hai nguyén tir O va N;

Ri1 13 hydro hodc doteri; va,
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Riz, Ri3, Ris va Rys doc 18p duge chon tir hydro, C1-Cs alkyl mach théng hoac
mach nhanh, Ci-Cs perfloalkyl mach thing hodc mach nhanh, Ce-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach théng hodc mach nhénh.

Theo mot phuong an khéc, sang ché dé xudt hop chét c6 cong thiec:

R1p

Rg

hodc mubi hodic solvat dugc dung ctia né, hoic chét déng phan db6i anh hodc chit dong
phan khong dbi quang cuia né, va trong d6

R» dugc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhénh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mot vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhéanh, (heteroar-
y1)Ci-Cs alkyl mach théng hodc mach nhéanh, (di vong)Ci-Cs alkyl mach thing hodc
mach nhanh, (C1-Cs alkyl mach thang hodc mach nhénh)aryl, (Ci-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thang hodc mach nhanh)dj vong, Ci-
Cs perfloalkyl mach thang hosc mach nhinh, C;-Cs alkoxy mach thang hodc mach
nhanh, C;-Cs perfloalkoxy mach thing hoic mach nhénh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci1-Cs alkyl mach thing hodc mach
nhénh)aminocacbonylamino,  (Ci-Cs  alkyl = mach thang  hoic  mach
nhanh)aminocacbonyl, -SORi12, -SO2R1i2, -NRi3SO2R1z, -SO2NRisRu4, va -
NR13SO,NR14R;5; trong d6 alkyl, aryl va heteroaryl da néu doc lap tuy y dugc thé
bing mdt hoic nhiéu ph?in tir thé dugce chon tir nhém gém halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thing hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duogc chon tir nhém gé)m hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhénh, C1-Cs perfloalkyl mach théng hodc mach nhanh, halogen, va xyano;

A 12 —(CRaRp)4-(CRRa),~-, trong d6 Ra, Rb, Rc va Ra ddc 13p duge chon tir hy-
dro, Ci-Cs alkyl mach théng hodc mach nhanh, Ci-Cs perfloalkyl mach théng hodc

mach nhanh, C¢-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gdm céc vong 5

25
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va/hodc 6 canh, alkylaryl, (aryl)C1-Cs alkyl mach thing hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hogic mach nhénh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach thing hodc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing hodc mach nhanh, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, (C1-Cs
alkyl mach thing hodc mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hogic mach
nhénh)dj vong, trong d6 alkyl ndy tity ¥ duoc thé tiép bing mot hoic nhiéu phan tir thé
dugce chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C;3-Cs xycloalkyl;

Ra, Ro, Rc va Rq ddc 18p dugc chon tir hydro, C1-Cs alkyl mach thing hoic
mach nhanh, C1-Cs perfloalkyl mach thing hodc mach nhénh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach théng hoic mach nhanh, (heteroaryl)C1-Cs alkyl mach thing hodc mach
nhanh, heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hoic mach
nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hoic mach
nhénh, (C1-Cs alkyl mach thing hodc mach nhénh)aryl, (C1-Cs alkyl mach thing hoic
mach nhénh)heteroaryl, va (C1-Cs alkyl mach thing hofic mach nhénh)di vong, trong
d6 alkyl nay tiy ¥ dugc thé tiép bing mot hodc nhidu phén tir thé dugce chon tir nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl, trong d6 alkyl nay tity ¥ duoc thé tiép bang mot hoic nhiéu phan tir thé dugc chon
tr nhom g(‘Sm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs
xycloalkyl;

Ro, R1, R4, Re, Rs, Ro va Rio d6c 1ap dugce chon tir hydro, C1-Cs alkyl mach thing
hoZc mach nhanh, Ci-Cs perfloalkyl mach th'fmg hodc mach nhanh, Cs-Cio aryl, het-
eroaryl mot vong hodic hai vong, bao gdm céc vong 5 va/hodc 6 canh, (aryl)C1-Cs alkyl
mach thing hodc mach nhéanh, (heteroaryl)C1-Cs alkyl mach thing hodc mach nhéanh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hoic mach nhéanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhanh,
(C1-Cs alkyl mach thing hodc mach nhéanh)aryl, (C1-Cs alkyl mach thang hodc mach
nhanh)heteroaryl, va (Ci-Cs alkyl mach thang hoic mach nhanh)di vong, trong d6 al-
kyl nay tuy y duoc thé tiép bang mdt hoic nhiéu phan ti thé dugc chon tir nhém gdm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo céch khac, Ro hodc Ri, va/hodc Rs, 14n luot cung vaGi Ra, Ra, Ry, Re hodc
Rq, ¢6 thé doc 1p tao lién két hodc C1-Cs alkyl mach thing; vi/hoic, theo cach khéc,
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Ry, 14n luot cing v6i Ra, Ro, Re hoiic Ry, c6 thé ddc 14p tao lién két hoic C1-Cs alkyl
mach thing; va/hoic, theo cach khac, R va Ry c6 thé cing nhau tao ra vong 3 dén 6
canh tity ¥ chita mdt hodc hai nguyén tir O va N; va,

Ri1 12 hydro hodc doteri;

Y 14 O hodc N, trong d6 khi Y 1a O, n 12 0;

Riz, Ri3, Ri4 va Ris doc 1ap dugce chon tir hydro, C1-Cs alkyl mach théng hoac
mach nhénh, C;-Cs perfloalkyl mach thing hoic mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hodc mach nhanh;

X va cac lién két nét dat véi nd c6 thé c6 mit hodc khong cb mit, trong do, (a)
néu X c6 mit, Y 13 N, va X 13 O hoic —(CReRy)s—, trong d6 Re va Re ddc 14p 1a hydro,
doteri, halo, hydroxy, Ci-Cs4 alkoxy, amino, CF3, C1-Cs alkyl mach thing hoic mach
nhéanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gbm céc
vong 5 va/hodic 6 canh, (aryl)Ci-Cs alkyl mach thing hogic mach nhénh, (C1-Cs alkyl
mach thing hodic mach nhanh)heteroaryl, (heteroaryl)Ci1-Cs alkyl mach thang hosc
mach nhénh, ho#c (di vong)Ci-Cs alkyl mach théng hodc mach nhanh, va cac lién két
nét dat nay c6 mét va 1a céc lién két don, trong d6 khi # 12 0, va X 1a O, O nay dugc
lién két véi H, va lién két nét dat gitta X va —(CHa)n— khong ¢ mit, va khi X 1a —
(CReR¢)s—, va X dugc lién két tryc tiép v6i Y; va (b) néu X khong c6 mit, céc lién két
nét dut nay khong c¢6 mit va n 13 0, trong d6 khi Y 13 N, (i) nguyén tir N nay dugc thé
bing H, hodc (i) nguyén tir N ndy c6 thé cling v6i Rz va cdc nguyén tir nim gifta
chiing tao thanh vong 6 canh tlly ¥ dugc thé bang Ci1-Cs alkyl mach thang ho#c mach
nhénh ho#c C3-Cs xycloalkyl; va,

n p, q rvasdoclaplao, 1 hodc 2.

Theo mdt phuong 4n khéc, séng ché d& xuét hop chét c6 cong thic:

Vim\r&

hodc mubi dugc dung cda no, va trong do6

Rz duoc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhéanh, C3-Cs xycloalkyl, Cs-C1o aryl, heteroaryl m¢t vong hodc hai vong, bao gém cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
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y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach thing hosic
mach nhanh, (Ci-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hodc mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhanh, C1-Cs alkoxy mach thing hodc mach
nhanh, Ci-Cs perfloalkoxy mach thing hoic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci1-C¢ alkyl mach thing hodc mach
nhanh)aminocacbonylamino, = (C1-C¢  alkyl  mach thing  hodc  mach
nhanh)aminocacbonyl, -SOR12, -SO2R12, -NR1i3SO2Riz, -SO:NRisRus, va -
NR138S0:NR14R;s; trong d6 alkyl, aryl va heteroaryl dd néu doc ldp tuy y duoc thé
bing mot hodc nhidu phin tir thé dugc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thang hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duogc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhanh, Ci-Cs perfloalkyl mach thang hodc mach nhanh, halogen, va xyano;

Ro, R1, R, Rs, Ro va Rig doc 1ap duoc chon tir hydro, C1-Cs alkyl mach théng
hodc mach nhanh, C;-Cs perfloalkyl mach thang hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mot vong hoc hai vong, bao gdm céc vong 5 vavhodc 6 canh, (aryl)C1-Cs alkyl
mach théng hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thing hoc mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thdng hodc mach nhéanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hodc mach nhénh,
(C1-Cs alkyl mach thing hodic mach nhénh)aryl, (Ci-Cs alkyl mach thing hoic mach
nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hodc mach nhanh)di vong, trong dé al-
kyl nay tiy ¥ dugc thé tiép bang mot hoic nhiéu phan tir thé duoc chon tir nhém gdm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, 14n luot ciing véi Ra, Rp, Re hodc Ry,
c6 thé doc 18p tao lién két hodic C1-Cs alkyl mach théng; va/hodc, theo cach khac, Ry,
14n luot ciing vé6i Ra, Ro, Re hodic Ry, ¢6 thé doc 1ap tao lién két hoic C1-Cs alkyl mach
théng; va/hoic, theo cach khac, Rs vaRg cod thé cung nhau tao ra vong 3 dén 6 canh tuy
y chita mot hodc hai nguyén tir O va N;

Ru1 14 hydro hodc doteri; va,
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Ri2, Ris, Ri4 va Ris doc 18p dugce chon tir hydro, C1-Cs alkyl mach théng hoac
mach nhénh, C;-Cs perfloalkyl mach théng hodc mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thing hoic mach nhénh.

Theo mét phuong 4n khéc, sang ché d& xuét hop chit c6 cong thirc:

R1o

Rg

hoc mudi hoic solvat dugce dung ciia nd, hosic chét ddng phan d6i anh hodc chit dong
phén khong d6i quang ctia nd, va trong d6

Rz dugc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach thing hozc mach
nhanh, C3-Cs xycloalkyl, Cs-C1o aryl, heteroaryl mét vong hodc hai vong, bao gbm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach théng hoic mach nhanh, (di vong)C1-Cs alkyl mach thang hoic
mach nhanh, (C:-Cs alkyl méch théng hodc mach nhanh)aryl, (C1-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hodc mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhénh, Ci-Cs alkoxy mach thang hodc mach
nhénh, C;-Cs perfloalkoxy mach thing hoic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hodc mach
nhanh)aminocacbonylamino,  (C1-C¢  alkyl  mach thing hodc  mach
nhanh)aminocacbonyl, -SORi2, -SO2R12, -NRi3SO2R12, -SO2NRisRus, va -
NRi13SO2NR14R 55 trong do6 alkyl, aryl va heteroaryl dd néu doc lap tuy y dugc thé
bing mdt hoic nhidu phan tir thé duge chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thang hoc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duoc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach thing hodc mach
nhanh, C1-Cs perfloalkyl mach thang hodc mach nhanh, halogen, va xyano;

A 13 —(CRaRb)4~(CRcRg)r--, trong d6 Ra, Ry, Re va Ra ddc 1ap dugce chon tir hy-
dro, C;-C¢ alkyl mach théng hodc mach nhanh, Ci-Cs perfloalkyl mach thang hoic

mach nhéanh, Ce-Cio aryl, heteroaryl mét vong hodc hai vong, bao gdm cac vong 5
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va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach théng hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhanh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach thing hodc mach nhanh, amino, carboxy, aminocacbonyl, (di vong)C1-Cs alkyl
mach thang hodc mach nhénh, (C;-Cs alkyl mach thing hoic mach nhéanh)aryl, (C1-Cs
alkyl mach thing hoic mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hosic mach
nhanh)di vong, trong d6 alkyl nay tily y duoc thé tiép bing mot hosc nhiéu phan tir thé
duge chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ra, Ry, Rc va Rq doc 14p duge chon tir hydro, C1-Cs alkyl mach thing hoic
mach nhanh, Ci-Cs perfloalkyl mach thing hosic mach nhanh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thang hodc mach nhénh, (heteroaryl)Ci-Cs alkyl mach thing hoic mach
nhdnh, heteroaryl, halogen, xyano, hydroxyl, Ci1-Cs alkoxy mach thdng hodc mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach
nhanh, (C1-Cs alkyl mach thng hoic mach nhénh)aryl, (Ci-Cs alkyl mach thing hodc
mach nhénh)heteroaryl, va (C1-Cs alkyl mach thing hosic mach nhénh)di vong, trong
d6 alkyl nay tuy y duoc thé tiép bang mot hodc nhidu phan tir thé duge chon tir nhém
gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C;3-Cs xycloal-
kyl, trong d6 alkyl nay tiy y duge thé tiép bing mét hoic nhiéu phan tix thé dugc chon
tir nhém gbm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs
xycloalkyl;

Ro, R1, R4, Rs, Rs, Ro va Rio ddc 14p dugce chon tir hydro, C1-Cs alkyl mach thing
hodac mach nhanh, Ci-Cs perfloalkyl mach thing hoic mach nhanh, Ce-Cio aryl, het-
eroaryl mdt vong hodc hai vong, bao gém céc vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl
mach théng hodc mach nhéanh, (heteroaryl)Ci-Cs alkyl mach thang hoic mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hoic mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhanh,
(C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs alkyl mach thing hoic mach
nhénh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach nhénh)di vong, trong d6 al-
kyl nay tiy ¥ dugc thé tiép bang mét hoic nhiéu phan tir thé dugc chon tir nhém gdm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl,
trong do, theo cach khéc, Ro hodc Ri, va/hodc Re, 14n luot cling véi Ra, Ry, Ry, Re hodic
Rq, ¢6 thé doc 1ap tao lién két hoiic C1-Cs alkyl mach thang; va/hosc, theo cach khéc,

-31-



25065

Ry, 13n lugt cing v6i Ra, Re, Re hodic Ry, c6 thd doc 14p tao lién két hodc C1-Cs alkyl
mach théng; va/hodc, theo cach khac, Rs va Ro c6 thé cung nhau tao ra vong 3 dén 6
canh tiy y chita mgt hodc hai nguyén tr O va N; va,

R11 12 hydro hodc doteri;

Y 14 O hodc N, trng d6 khi Y 14 O, n 1a 0;

Riz2, Ri3, Ri4 va Ris ddc 1ap duge chon tir hydro, C1-Cs alkyl mach théng hogc
mach nhanh, Ci-C¢ perfloalkyl mach thang hoc mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thing hozic mach nhanh;

X va céc lién két nét dit v6i né c6 thé c6 mit hodc khong c6 mit, trong d6, (a)
néu X cé mit, Y 13 N, va X 1a O hodc —(CReRy)s—, trong d6 Re va Re ddc 14p 14 hydro,
doteri, halo, hydroxy, Ci-Cs alkoxy, amino, CF3, C;-Cs alkyl mach théng hodc mach
nhéanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gbm cic
vong 5 vd/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hogic mach nhénh, (C1-Cs alkyl
mach thing hodc mach nhénh)heteroaryl, (heteroaryl)C1-Cs alkyl mach thang hoic
mach nhanh, hodc (di vong)Ci-Cs alkyl mach théng hodc mach nhanh, va cac lién két
nét dat ndy c6 mat va 1a cac lién két don, trong d6 khi » 12 0, va X 1a O, O nay dugc
lién két véi H, va lién két nét dut gitta X v —(CHy)»— khong c6 mit, va khi X 1a —
(CReR¢)s—, va X dugc lién két truc tiép véi Y; va (b) néu X khong cé mit, céc lién két
nét dut nay khong c6 mit va » 1a 0, trong d6 khi Y 13 N, hodc (i) nguyén t& N nay
duoc thé bing H, hodc (ii) nguyén tir N ndy c6 thé cling véi Rz va ce nguyén tir nim
gitta chiing tao thanh vong 6 canh tiy y dugc thé biang Ci-Cs alkyl mach thing hoic
mach nhanh hodc C3-C¢ xycloalkyl; va,

n, p, q, rvasdoclapla 0, 1 hodc 2.

Cu thé, sang ché d& xuit cac hop chét dugc chon tir nhém gdm:
2-(1-acryloylpiperidin-4-ylamino)-N-isopropyl-SH-pyrolo[2,3-b]pyrazin-7-
carboxamit; '
N-isopropyl-2-(3-(N-metylacrylamido)azetidin-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit;
2-((3R,4R)-1-acryloyl-3-hydroxypiperidin-4-ylamino)-N-isopropyl-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit;
(S)-2-(1-acryloylpyrolidin-3-ylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit;
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(S)-2-((1-acryloylpyrolidin-2-yl)metylamino)-N-isopropyl-SH-pyrolo[2,3-b]pyrazin-7-
carboxamit;
2-((1R,3R)-3-acrylamidoxyclobutylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit; va,
(S)-2-((1-acryloylpyrolidin-3-yl)metylamino)-N-isopropyl-SH-pyrolo[2,3-b]pyrazin-7-
carboxamit; hodc mubi dugc dung cua chiing.

Séng ché cling d& xuét cac hop chit khac dugc chon tir nhém | gbm:
(R)-4-(1-acryloylpiperidin-3-ylamino)-1H-pyrolo[2,3-b] pyridin-3-carbonitril;
(R)-4-(1-acryloylpiperidin-3-ylamino)- 1H-pyrolo[2,3-b]pyridin-3-carbonitril;
(R)-1-(3-(5-clo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((2S,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-yl)prop-2-
en-1-on;
1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-hydroxypiperidin-1-yl)prop-2-
en-1-on;
(R)-1-(3-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-
2-en-1-on;
1-(5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-(hydroxymetyl)piperidin-1-yl)prop-2-
en-1-on;
1-((3R,5S)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-2-en-1-
on;
1-((3R,4S)-3-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-yl)prop-2-
en-1-on;
1-((3S,4R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-flopiperidin-1-yl)prop-2-en-1-
on;
1-((2S,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-etylpiperidin-1-yl)prop-2-en-
1-on;

(R)-1-(3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)tetrahydro-1H-pyrolo[ 2,3-c]pyridin-
6(2H,7H,7aH)-yl)prop-2-en-1-on;
(R)-1-(3-(3-clo-1H-pyrolo[2,3-b]pyridin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((1R,2R,5R)-2-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-8-azabixyclo[3.2.1]octan-8-
yl)prop-2-en-1-on;
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1-((2R,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-(hydroxymetyl)piperidin-1-
yl)prop-2-en-1-on;
1-((3R,5R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-2-en-1-
on;
(R)-1-(3-(5-metyl-7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-
on;
1-((3R,5S)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-yl)prop-2-
en-1-on;

1-((28,5R)-5-(5-(2-metoxyetyl)-7H-pyrolo[ 2,3-d]pyrimidin-4-ylamino)-2-
metylpiperidin-1-yl)prop-2-en-1-on;
1-((3R,5S)-3-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-yl)prop-2-
en-1-on; »
1-((3R,4S)-3-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-yl)prop-2-
en-1-on;

(R)-1 -(3-(5—ety1—7H-pyrolo[2;3-d]pyrimidin—4-ylamino)piperidin— 1-yl)prop-2-en-1-on;
1-((2S,5R)-5-(TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-yl)prop-2-
en-1-on;
(R)-1-(3-(5-flo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
(R)-4-(1-acryloylpiperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril; va,
(3R,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-1-acryloylpiperidin-3-carbonitril;
hodc mudi dugc dung ciia chiing.

Cu thé, sang ché d& xuit 2-(1-acryloylpiperidin-4-ylamino)-N-isopropyl-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit; hodc mudi dugc dung cua nd; N-isopropyl-2-(3-
(N-metylacrylamido)azetidin-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit; hodc mudi
dugc dung cua no6; 2-((3R,4R)-1-acryloyl-3-hydroxypiperidin-4-ylamino)-N-
isopropyl-5H-pyrolo[2,3-b]pyrazin-7-carboxamit; hodc mudi duge dung ctia né; (S)-2-
(1-acryloylpyrolidin-3-ylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-carboxamit;
hoic mudi duwoc dung ctia né; (S)-2-((1-acryloylpyrolidin-2-yl)metylamino)-N-
isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-carboxamit; hodc mudi duoc dung ciia né; 1-
((3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)tetrahydro-1H-pyrolo[2,3-c]pyridin-
6(2H,7H,7aH)-yl)prop-2-en-1-on; hodc mudi duge dung cua né; 1-((1R,2R,5R)-2-
((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-8-azabixyclo[3.2.1]octan-8-yl)prop-2-en-1-
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on, hoic mudi dugc dung cta né; 1-((3R,4S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on, hodc mudi duoc dung ctia né; 1-
((28,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-yl)prop-2-en-
l1-on; hodc mudi dwoc dung cua né; (R)-4-(1-acryloylpiperidin-3-ylamino)-1H-
pyrolo[2,3-b]pyridin-3-carbonitril; hogic mudi duge dung clia né.

Séng ché ciing @ xut dugc phdm hodc thube thi y chira hgp chit duge md ta
trén day, hoic mudi duoc dung ctia né, va chit mang duoc dung.

Ban md t& cling bdc 16 phuong phép didu tri hodic ngén ngira rdi loan hodc tinh
trang bénh 1y duge chon tir viém khép dang thip, viém co, viém mach, pemphigut,
bong nudc dang pemphigut, bénh viém ruft bao gdbm bénh Crohn va viém loét dai
trang, bénh Celiac, viém niém mac tryc trang, viém da day rudt wa eosin, hodc bénh
tang sinh dudng bao, bénh Alzheimer, luput, viém thén, luput ban 46 hé théng, bénh
vay nén, viém da eczema, bénh ngura hodc céc tnh trang ngia khac, bénh bach bién,
bénh rung tbc, r6i loan tuyén giap tu mién, da xo cing, rdi loan trdm cam chinh, di
g, hen, bénh Sjogren, hoi chimg Reiter, viém da co-viém da co, X0 cing toan thén,
viém da dong mach nut, héi chiing kho mét, viém tuyén giap Hashimoto, thiéu mau do
tan huyét ty mién, viém teo da day tu mién do thiéu méau 4c tinh, viém ndo tiy tu
min, viém tinh hoan ty mién, bénh Goodpasture, giam tiéu ciu ty min, viém mét
déng cam, bénh nhugc co, bénh Graves, X0 gan mat nguyén phat, viém gan xdm l4n
man tinh, bénh ciu thdn mang, thai loai manh ghép co quan, bénh ghép chéng ch,
thai loai manh ghép té bao va co quan nhu tiy xuong, sun, gidc mac, tim, dia dém, tiéu
d4o, than, chi, gan, phdi, co, nguyén bao co, day than kinh, tuyén tuy, da, rudt non,
hodc khi quan, hodc ghép di loai, bao gdm héi ching Cogan, viém cdt séng dinh khép,
bénh u hat Wegener, tu mién bénh rung téc, bénh tiéu duong typ I hodic bénh tiéu
dudng khoi phat & tudi thiéu nién, va cic bién ching bénh tiéu dudng, hodc viém
tuyén giap, rbi loan téc nghén phdi man tinh, bénh dudng ho hép cAp, chiing suy mon,
ung thu, bao gdbm ung thu 6ng tiéu héa/da day rudt, ung thu dai trang, ung thu gan,
ung thu da bao gdm khdi u dudng bao va carxinom té bao vay, ung thu vi va tuyén v,
ung thu budng tring, ung thu tuyén tién liét, bénh bach cdu, bénh bach cduté bao T
truong thanh gidng té bao B hoat héa, u lympho té bao B 16n lan tda, ung thu than, ung
thu phdi, ung thu co, ung thu xuong, ung thu bang quang, ung thu nio, u héc t6 bao

gom u hic t0 & miéng va di cdn, sarcom Kaposi, soc nhiém khuan, loan ning tim phoi,
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bénh bach cdu tiy cip, bénh bach ciu lympho bao cip t€ bao T, da u tuy, ri loan ting
sinh ty, bénh than tiéu duong tang sinh, hodc cic r6i loan c6 lién quan dén tao mach
bao gdm cac khdi u rén, ung thu tuyén tuy, u nio, u than kinh dém bao gbm u té bao
hinh sao, u thin kinh dém it nhanh, v u nguyén bio than kinh dém, chn thuong hé
than kinh trung vong (CNS) cip bao gdm chin thuong ndo, viém nio, dt quy, va chin
thuong tay séng, dong kinh, co giat, viém than kinh man tinh c6 lién quan dén thoai
héa than kinh bao gdbm bénh Alzheimer, bénh Parkinson, xo ciing ¢4t bén teo co, bénh
Huntington, thiéu mau nfo, bénh 1a 14n tién dinh thai duong, va véi cac rdi loan tAm
than kinh bao gdm tAm than phan liét, ri loan ludng cuyc, trdm cam khang diéu tri, ri
loan cédng thang sau chén thuong, 1o 4u, va bénh ndo do ty khédng thé, Céac bénh vé mét,
céc rdi loan hodc tinh trang bénh 1y bao gdm céac bénh ty mién & mét, viém két giac
mac, viém két mac mua xu4n, viém mang bd dao bao gdm viém mang bd dio c6 lién
quan dén bénh Behcet va viém mang bd dao do thuy tinh thé, viém gidc mac, viém
giac mac do herpes, viém gidc mac thé nén, loan dudng ndi md gidc mac, seo duc giac
mac, premphigut nhin cau, loét Mooren, viém cliing mac, bénh mét Grave, hoi chimg
Vogt-Koyanagi-Harada, viém két gidc mac kho (kho mét), mun rop gidc mac, viém
méng mét thd mi, bénh sarcoid, bénh mét do ndi tiét, viém mit d(‘ing cam, viém két
mac di Gng, va tdn sinh mach nhén cau, bao gém bude cho ddi tuong st dung lugng
hitu hiéu ché phém chtra hop chét dugc @& cap trong ban md ta trén day.

Ban md ta cling bdc 1§ phuong phap diéu tri hodc ngin ngira néu trén, trong d6
hop chét duoc chon tir nhém gbm:

2-(1-acryloylpiperidin-4-ylamino)-N-isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit;

N-isopropyl-2-(3-(N-metylacrylamido)azetidin-1-yl)-5SH-pyrolo[2,3-b]pyrazin-
7-carboxamit;

2-((3R,4R)-1-acryloyl-3-hydroxypiperidin-4-ylamino)-N-isopropyl-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit;

(S)-2-(1-acryloylpyrolidin-3-ylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit;

(S)-2-((1-acryloylpyrolidin-2-yl)metylamino)-N-isopropyl-5SH-pyrolo[ 2,3~

b]pyrazin-7-carboxamit;
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2-((1R,3R)-3-acrylamidoxyclobutylamino)-N-isopropyl-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit; 4
(S)-2-((1-acryloylpyrolidin-3-yl)metylamino)-N-isopropyl-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit;
(R)-4-(1-acryloylpiperidin-3-ylamino)-1H-pyrolo[2,3-b]pyridin-3-carbonitril;
(R)-4-(1-acryloylpiperidin-3-ylamino)-1H-pyrolo[2,3-b]pyridin-3-carbonitril;
(R)-1-(3-(5-clo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-
en-1-on;
1-((2S,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-
yl)prop-2-en-1-on;
1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-hydroxypiperidin-1-
yl)prop-2-en-1-on;
(R)-1-(3-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl)prop-2-en-1-on;
1-(5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-(hydroxymetyl)piperidin-1-
yl)prop-2-en-1-on;
1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-
2-en-1-on;
1-((3R,45)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-
yl)prop-2-en-1-on;
1-((3S,4R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-flopiperidin-1-yl)prop-
2-en-1-on;
1-((2S,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-etylpiperidin-1-
yl)prop-2-en-1-on;
(R)-1-(3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((3a8S,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)tetrahydro-1H-pyrolo[2,3-
c]pyridin-6(2H,7H,7aH)-yl)prop-2-en-1-on;
(R)-1-(3-(3-clo-1H-pyrolo[2,3-b]pyridin-4-ylamino)piperidin-1-yl)prop-2-en-1-
on;
1-((1R,2R,5R)-2-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-8-
azabixyclo[3.2.1]octan-8-yl)prop-2-en-1-on;
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1-((2R,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-
(hydroxymetyl)piperidin-1-yl)prop-2-en-1-on;

1-((3R,5R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-
2-en-1-on;

(R)-1-(3-(5-metyl-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-
en-1-on;

1-((3R,55)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-
yl)prop-2-en-1-on;

1-((28,5R)-5-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d|pyrimidin-4-ylamino)-2-
metylpiperidin-1-yl)prop-2-en-1-on;

1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-
yl)prop-2-en-1-on;

1-((3R,4S)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-
yl)prop-2-en-1-on;

(R)-1-(3-(5-etyl-7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-
en-1-on;

1-((2S,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-
yl)prop-2-en-1-on;

(R)-1-(3-(5-flo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-
1-on; |

(R)-4-(1-acryloylpiperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-
carbonitril; va,

(3R,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-1-acryloylpiperidin-3-
carbonitril; hodc mudi duoc dung ctia né.

Ban md ta ciling boc 160 phuong phap diéu tri hoic ngin ngira bénh viém rudt
béng céch cho ddng véat c6 vu can diéu trj st dung lugng hiru hiéu diéu tri cta hop chét
duogc mo ta trén day, hoac mudi duge dung cia né.

- Ban m ta cling bdc 16 phuong phéap diéu tri hodc ngin ngira bénh viém rudt,
trong d6 hop chét duoc chon tir nhém gdm:
2-(1-acryloylpiperidin-4-ylamino)-N-isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-

carboxamit;
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N-isopropyl-2-(3-(N-metylacrylamido)azetidin-1-yl)-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit;

2-((3R,4R)-1-acryloyl-3-hydroxypiperidin-4-ylamino)-N-isopropyl-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit;

(S)-2-(1-acryloylpyrolidin-3-ylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit;

(S)-2-((1-acryloylpyrolidin-2-yl)metylamino)-N-isopropyl-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit;

2-((1R,3R)-3 -acrylamidoxyclobutylamino)—N-isopropyl-SH-pyrolo[2,3 -
b]pyrazin-7-carboxamit;

(S)-2-((1-acryloylpyrolidin-3-yl)metylamino)-N-isopropyl-SH-pyrolo[2,3-
b]pyrazin-7-carboxamit;

(R)-4-(1-acryloylpiperidin-3-ylamino)- 1H-pyrolo[2,3-b]pyridin-3-carbonitril;

(R)-4-(1-acryloylpiperidin-3-ylamino)- 1H-pyrolo[2,3-b]pyridin-3-carbonitril;

(R)-1-(3-(5-clo-7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-
en-1-on;

1-((2S,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-
yl)prop-2-en-1-on;

1-((3R,59)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-hydroxypiperidin-1-
yl)prop-2-en-1-on;

(R)-1-(3-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl)prop-2-en-1-on;

1-(5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-(hydroxymetyl)piperidin-1-
yl)prop-2-en-1-on;

1-((3R,58)-3-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-
2-en-1-on;

1-((3R,48)-3-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-
yl)prop-2-en-1-on;

1-((38S,4R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-flopiperidin-1-yl)prop-
2-en-1-on;

1-((28,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-etylpiperidin-1-
yl)prop-2-en-1-on;
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(R)-1-(3-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;

1-((3aS,7a8S)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)tetrahydro-1H-pyrolo[2,3-
c]pyridin—6(2H,7H,7aH)—yl)pfop-2-en- 1-on;

(R)-1-(3-(3-clo-1H-pyrolo[2,3-b]pyridin-4-ylamino)piperidin-1-yl)prop-2-en-1-
on;

1-((1R,2R,5R)-2-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-8-azabixyclo[3.2.1]
octan-8-yl)prop-2-en-1-on;

1-((2R,5R)-5 —(7H-pyrblo[2,3 -d]pyrimidin-4-ylamino)-2-(hydroxymetyl) piperi-
din-1-yl)prop-2-en-1-on;

1-((3R,5R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-
2-en-1-on;

(R)-1-(3-(5-metyl-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-
en-1-on; '

1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-
yl)prop-2-en-1-on;

1-((2S,5R)-5-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-
metylpiperidin-1-yl)prop-2-en-1-on;

1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-
yl)prop-2-en-1-on;

1-((3R,48)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-
yl)prop-2-en-1-on;

(R)-1-(3-(5-etyl-7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-
en-1-on;

1-((2S,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-
yl)prop-2-en-1-on;

(R)-1-(3-(5-flo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-
1-on;

(R)-4-(1-acryloylpiperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-
carbonitril; va,

(3R,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-1-acryloylpiperidin-3-

carbonitril; hodc muoi dugc dung cua no.
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Ban mo ta cling boc 16 phuong phép didu tri rdi loan hogc tinh trang bénh 1y c6
lién quan dén sy loan diéu hoa JAK, va cu thé 1a JAK3, & dbi tuong, bao gém viéc cho
d6i tuong nay sir dung luong hitu hidu didu tri ctia hop chét dugc mé ta trén day, hoic
mudi dugc dung ciia né.

Theo cac phuong an nhét dinh, luong hitu hidu diéu tri dugc st dung trong
phuong phap nay 13 tir 0,01 mg/kg thé trong/ngdy dén 100 mg/kg thé trong/ngdy. Theo
cac phuong an nhét dinh khéc, luong hitu hidu didu tri dugc sir dung trong phuong
phép nay 1a tir 0,1 mg/kg thé trong/ngay dén 10 mg/kg thé trong/ngdy. Khi thyc hién
phuong phap, tét hon néu hop chat dugc chon tlr cac hop chét duoc néu trén day.

Theo cac phuong an nhét dinh, lugng hitu higu diéu tri dugc s dung trong
phuong phéap nay 1a tir 0,01 mg/kg thé trong/ngay dén 100 mg/kg thé trong/ngay. Theo
c4c phuong 4n nhit dinh khic, lugng hitu hiéu diéu tri dugc st dung trong phuong
phap nay trong d6 luong hitu higu didu trj 1a tir 0,1 mg/kg thé trong/ngay dén 10 mg/kg
thé trong/ngay. Theo phuong phap nay, dong vat c¢6 va duge didu tri bing hop chét
theo sang ché duoc chon tir dong vt ddng hanh, ché, va vat nudi. Theo cic phwong én
nhét dinh, hop chét theo sang ché, hoic mudi duoc dung cta né, cé thé duoc str dung
theo phuong phép ndy qua dudng ubng, ngoai dudng tidu héa, hodc cuc bo.

Céc hop chit ma c6 cling cong thirc phan tir nhung khac nhau v& ban chét hodc
trinh ty lién két c4c nguyén tir ctia chiing hodc vé sy sip xép cac nguyén tir ctia ching
trong khong gian dwoc goi 13 "ddng phan". Céc chit ddng phan ma khac nhau v& sy
sip xép cac nguyén tir cla chung trong khong gian goi 1a "chit ddng phén 1ap thé".
Ngudi ¢6 hidu biét trung binh trong linh vuc nay s& thdy dugc rang hop chit theo sang
ché c6 thé tdn tai du6i dang chit ddng phan khong d6i quang dbi xtmg cis- va trans-.

Trong pham vi ctia cic hop chét duge m6 ta bao gOm t4t ca cac chit déng phan
(vi du, cis-, trans-, hoic chét ddng phan khong d6i quang) cia cac hop chit duge mo
ta trong ban md t4 mot minh cling nhu hén hop bét ky. T4t ca cac dang nay, bao gdm
chét ddng phan d6i anh, chit ddng phan khong d6i quang, cis, trans, syn, anti, solvat
(bao gdm hydrat), chit ddng phan hd bién, va hdn hop clia ching, thudc pham vi cia
cac hop chét dugc md ta. Cac hdn hop chat déng phén 1ap thé, vi dy, hdn hop céc chét
ddng phéan khong dbi quang, c6 thé dugc tach thanh cac chét ddng phéan twong tmg cla
chting theo céch dd biét bing phuong phap tach thich hop da biét. Hon hop chét ddng
phén khong dbi quang, ching han, c6 thé duogc tach thanh céc chit ddng phan khong
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d6i quang riéng r& ciia ching bang cach két tinh phan doan, sic ky, phan bd trong
dung mdi, va cac quy trinh tuong ty. Co thé thuc hién viéc tach & mirc cia mot trong
s6 cac hop chit ban dAu hodc trong ban than hop chét theo sang ché. Cac chit ddng
phan dbi anh c6 thé duogc tach thong qua viéc tao ra céc mudi ddng phan khong dbi
quang, vi du b?mg cach tao mudi véi axit bat dbi tinh khiét v& mit déng phéan dbi anh,
hoic bang cach sic k¥, vi du bing HPLC, sir dung céc chét séc ky véi phéi tir bat dbi.

Trong viéc st dung dé didu tri c4c réi loan & ddng vat ¢6 v, hop chét theo sang
ché hodc dugc phim chira hop chit nay ¢6 thé duoc sir dung dudng udng, ngoai dudng
tiéu hoda, cuc by, dudng truc trang, qua niém mac, hodc trong rudt. St dung ngoai
dudng tiéu héa bao gdm tiém khong truc tiép dé tao ra tdc dung hé théng hozc tiém
tryre tiép vao ving bi bénh. St dung cuc bd bao gdm diéu tri da hodc co quan d& tiép
can bang cach ding khu trd, vi du, mét hodic tai. Sir dung cuc bd cling bao gdm phan
phéi qua da dé tao ra tac dung hé thdng. St dung dudng tryc trang bao gbm dang
thudc dan. Pudng ding duoc uu tién 13 dudng udng va ngoai dudng tiéu hoéa.

Mudi duge dung cua cac hop chét theo sang ché bao gdm mubi cong axit va
mubi bazo cua ching. Cac mudi cong axit thich hop dugc didu ché tlr céc axit ma tao
mubi khong doc. Vi du bao gém cac mubi axetat, adipat, aspartat, benzoat, besylat, bi-
carbonat/cacbonat, bisulfat/sulfat, borat, camsylat, xitrat, xyclamat, edisylat, esylat,
format, fumarat, gluceptat, gluconat, glucuronat, hexaflophosphat, hibenzat, hydroclo-
rua/clorua, hydrobromua/bromua, hydroiodua/iodua, isethionat, lactat, malat, malonat,
mesylat, metylsulfat, naphtylat, 2-napsylat, nicotinat, nitrat, orotat, oxalat, palmitat,
pamoat, phosphat/hydro phosphat/dihydro phosphat, pyroglutamat, sacarat, stearat,
sucxinat, tannat, tartrat, tosylat, trifloaxetat va xinofoat.

C4c mubi bazo thich hop duge didu ché tir cac bazo ma tao mubi khong ddc. vi
du bao g(“)m cac mudi nhom, arginin, benzathin, canxi, cholin, dietylamin, diolamin,
glyxin, lysin, magie, meglumin, olamin, kali, natri, tromethamin va kém.

Cac mudi hemi cua axit va bazo ciing ¢6 thé duge didu ché, vi du, cac mudi
hemisulphat va hemicanxi. D& xem dénh gi4 vé& cic mubi thich hgp, xem tai lidu
Handbook of Pharmaceutical Salts: Properties, Selection, and Use ctia Stahl va Wer-
muth (Wiley-VCH, 2002).

Céc mudi duogc dung cua cac hop chét theo sang ché, c6 thé duoc diéu ché, 14n

luot bing mdt hosic nhidu phwong phép trong sé ba phuong phap: (i) bing céch cho
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hop chit phan tmg véi axit hoic bazo mong mubn; (ii) bang cich loai nhém bao vé
khong bén véi axit hodc bazo khoi tidn chét thich hop ciia hop chét theo sang ché,
hodc bing cich md vong tién chdt vong thich hop, vi du, lacton hoic lactam, béang
cach str dung axit hodic bazo mong mudn; hoic (iii) béng cach chuyén mot mudi cua
hop chét theo sang ché, thanh mudi khac bang phan tng véi axit hodc bazo thich hop
hosc bing cdt trao dbi ion thich hop. Ca ba phan tmg thudng dugc thyc hién trong
dung dich. Mudi thu duoc c6 thé dugc két tha va thu gom bing cach loc hodc c6 thé
duoc thu hdi bang cach lam bay hoi dung mdi. Mic d9 ion héa trong mudi thu duge
c6 thé thay dbi tir hoan toan ion héa dén hiu nhu khong ion héa.

Duoc phim theo sdng ché c6 thé dwoc san xuft bing cic phuong phap di biét
rd trong linh vuc ndy, vi dy, bing quy trinh tron, hoa tan, nghién min, tao vién tring,
tan min, tao nhii dich, bao nang, biy thudc, dong kho hodc séy phun truyén théng.

Duoc phdm dé sit dung theo séng ché c6 thé dugc bao ché theo cach thong
thudng bang cach stir dung mot hodc nhiéu chit mang dugc dung bao gbm ta duoc va
chét phu trg, ma tao thuan loi cho viéc xi Iy hoat chét thanh ché phim, ma c6 thé duoc
st dung trong linh vyc dugc. Dang bao ché thich hop phu thudc vao dudng ding dugc
chon. T4 dugc va chit mang dugc dung thudng da biét ddi véi ngudi cb hiéu biét trung
binh v& linh vuc nay va do d6 thude sang ché. Cac ta dugc va chit mang duge mo ta,
vi duy, trong tai liéu “Remington’s Pharmaceutical Sciences” Mack Pub. Co., New Jer-
sey (1991). Cac dang bao ché theo sang ché c6 thé duge thiét ké dé hoat dong trong
thoi gian ngin, giai phéng nhanh, hoat dong trong thoi gian dai, va gidi phéng cham.
Do d6, Céc duoc phdm cling ¢6 thé digc bao ché @ giai phéng cb kiém soét hoic dé
giai phong cham.

Duoc phim thich hop dé sir dung theo séng ché bao gdm cac dugc phdm trong
do6 thanh pha‘in hoat tinh c6 mit véi luong di dé dat dwgc muc dich da dinh, tic 4,
kiém soat hodic didu tri r6i loan hodc bénh. Cu thé hon, lugng hitu hiéu diéu tri ctia hop
chét hitu hiéu dé ngan ngira, lam thuyén giam hoic cai thién cac tridu chimg/dau hidu
ctia bénh hoic kéo dai su sdng cho d6i tuong duogc didu tri.

Luong thanh phin hoat tinh, tirc 12 hop chit theo sang ché, trong duge pham va
dang lidu don vi ctia n6, c6 thé thay dbi hodc dwoc diéu chinh trong pham vi rong tiy
thudc vao cach st dung, hi€u luc cta hop chét cy thé va ndng d6 mong mudn. Viéc

x4c dinh lugng hitu hiéu diéu tri nim trong kha ning ctia ngudi c6 hicu biét trung binh
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v& linh vuc ndy. N6i chung, lugng thanh phén hoat tinh s& nim trong khoang tir 0,01%
dén 99% trong lugng duoc pham.

N6i chung, luong hitu hiéu didu tri cta liéu luong thanh phén hoat tinh s& ndm
trong khoang tir khoang 0,01 dén khoang 100 mg/kg thé trong/ngay, tot hon 13 tir
khoang 0,1 dén khoang 10 mg/kg thd trong/ngdy, t6t hon nita 13 tir khoang 0,3 dén 3
mg/kg thé trong/ngdy, thdm chi t&t hon nita 13 tir khoang 0,3 dén 1,5 mg/kg thé
trong/ngay. Cn hidu ring lidu luong c6 thé thay dbi tuy thudc vao yéu cdu cua timg
dbi tuong va muc dd nghiém trong clia rdi loan hodc bénh dugc didu tri.

Liéu mong muén c6 thé duogc trinh bay mot cach thudn tién & dang lidu don
hodc lidu phén nhd duoc sir dung trong cac khoang thoi gian thich hop, vi du, hai, ba,
bén hodc nhidu phén lidu mot ngay. Ban than phan liéu c6 thé duge phan chia tiép, vi
dy, thanh mot sb 13n st dung phan bd 16ng 180 rdi rac; nhu lidu xong nhiéu 14n tir khi
cu bom hoic bang céch st dung nhiéu 14n nho giot vao mét. |

Tuong tu, cin hidu ring lidu ban diu dugc st dung c6 th8 ting qua muc trén dé
nhanh chéng dat dwoc ndng d6 mong mudn trong huyét twong. Mit khéc, lidu ban dAu
c6 thé nhé hon muc t8i wu va lidu hing ngly c6 thé dugc ting dan trong subt khoa
diéu tri phu thudc vio tinh hudng cuy thé. Néu mudn, liéu hing ngdy ciing c6 thé duoc
phan chia thanh nhiéu liéu dé sir dung, vi du, hai dén bbn 14n mot ngay.

C6 nhu céu 16n v& d6 an todn va tic nhan hiéu nghiém d8 kidm soét cac rdi loan
¢6 lién quan d&én JAK, nhu viém da co dia, cd & ngudi va dong vat. Thi truong didu tri
viém da co dia & dong vét hién chiém wu thé 13 céc corticosteroit, ma gay ra dau dén
va céc tc dung phu khong mong mudn & dong vat, dic biét 1a & dong vat ddng hanh
nhu ch6. APOQUEL™ la cht uc ché pan-JAK gin ddy dugc chdp thusn dé didu tri
viém da co dia & ché. Céc chit khang histamin cling dugc st dung, nhung kém hiéu
qua. Dang bao ché dang cho ché chita xyclosporin (ATOPICA™) ghn day duoc tiép
thi d& diéu tri viém da co dia, nhung d4t va tao ra hiéu qua cham. Ngoai ra, c6 van dé
vé dung nap ATOPICA™ trong da day rudt (GI). Céc hop chit theo sang ché 13 cac
chét tc ché JAK véi hiéu luc chon loc chéng lai JAK3. Cac hop chét nay dugc tréng
doi 1 thay thé cho viéc sir dung steroit va giai quyét dugc tinh trang nglra va viém
man tinh dai déng & bénh viém da co dia hodc tién trién chdm sau khi loai bé di

nguyén hoic tdc nhan gdy bénh, nhu bo chét ¢ bénh viém da di ing do bo chét.
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Céc hop chét theo sang ché c6 thé dugc st dung & dang duge dung mdt minh
hodc két hop véi mot hodic nhidu tac nhan khic ma diéu bién hé mién dich cia dong
vat ¢6 vi hodc véi téc nhan khéng viém. C4c tac nhan ndy c6 thé bao gdm nhung
khéng chi giéi han & xyclosporin A (vi dy, Sandimmune™ hozc Neoral™, rapamyxin,
FK-506 (tacrolimus), leflunomid, deoxyspergualin, mycophenolat (vi dy, Cellcept™,
azathioprin (vi du, Imuran™), daclizumab (vi dy, Zenapax™), OKT3 (vi dy, Or-
thocolone™), AtGam™, aspirin, axetaminophen, ibuprofen, naproxen, piroxicam, va
céc steroit khang viém (vi dy, prednisolon hodc dexamethason), IFN-beta, terifluno-
mid, Laquinimod, glatiramer axetat, dimetyl fumerat, rituximab, fingolimod, natali-
zumab, alemtuzumab, mitoxantron. Sulfasalazin (Azulfidin), Mesalamin (Apriso,
Asacol, Lialda, cac chét khac), balsalazid (Colazal) va olsalazin (Dipentum), va mer-
captopurin (Puronethol), cac chét khang sinh (cac thubc khang vi khudn mycobacteria,
vi du, Metronidazol, ciprofloxacin), Ustekinumab va vedolizumab. Cic tac nhan nay
c6 thé duoc sir dung trong ciing dang lidu hodc cac dang lidu riéng ré, qua cing dudng
dung hodc cic dudng dung khac nhau, va trén cing phac dd st dung hodc cic phéac dod
khac nhau theo phuong phép thuc hanh dugc chuén ma ngudi c6 hiéu biét trung binh
v& linh vuc nay da biét.

Bé4n mo ta ciling boc 10 phuong phép diéu tri hodc ngin nglra bénh, tinh trang
bénh ly hodc r6i loan ¢6 lién quan dén JAK & dbi tugng, nhu ngudi hodc dong vat cd
vl khdng phai ngudi, bao gbm cho db6i tuong st dung lwgng hitu hiéu mot hode nhidu
hop chét duge mo ta trong ban mo ta. Céc dbi tugng thich hop c6 thé duoc diéu tri bao
gdm dbng vat nudi hoic hoang da, dong vat ddng hanh, nhu ché, méo, ngua va tuong
tu; vat nudi bao gém, bd va cac dong vat nhai lai khéc, lon, gia cAm, tho va tuong tu;
dong vat linh truéng, vi du khi, nhu khi rhesus va khi cynomolgus (con goi 1a khi &n
cua hoic khi dudi dai), khi duéi soc, khi tamarin, khi chimpanzee, khi macaque va
tuong tu; va dong vat gam nhim, nhu chudt céng, chudt nhét, chudt nhay, chuft lang
va tuong ty. Theo mdt phuong 4n, hop chit duogc st dung & dang duge dung, tuy ¥
trong chit mang duogc dung.

Ban md ta cfing boc 16 phuong phép tic ché chon loc enzyl JAK3, bao gbm viéc
cho enzym JAK tiép xuc véi lugng khong dé didu tri hodc lugng hitu hiéu didu tri cta
mot hodc nhidu hop chit dugc ¢ cép trong ban mé ta. Cac phuong phép nay cé thé

thuc hién in vivo hodc in vitro. Tiep xuc in vitro ¢6 thé bao gom thit nghiém sang loc
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d8 xac dinh hiu luc cia mdt hodc nhidu hop chit chéng lai enzym da chon & nhiéu
luong hodc néng d6 khéac nhau. Tiép xuc in vivo véi lugng hitu hiéu diéu tri ctia mot
hodc nhiéu hop chét c6 thé bao gdm viéc didu tri bénh, rdi loan hogc tinh trang bénh ly
dugc mo ta ho#ic phong ngira thai loai manh ghép co quan & dong vt ma xdy ra viéc
ti8p xtc. Tac dung clia mdt hodc nhiéu hop chét 1én enzym JAK vid/hoic dong vat chu
cling c6 thé dugc xé4c dinh hodc do. Phuong phép x4c dinh hoat tinh JAK bao gbm céc
phuong phéap duge mo ta trong cac vi du cling nhu cac phuong phap dugce bde 10 trong
W099/65908, WO 99/65909, WO01/42246, WO002/00661, WO02/096909,
W02004/046112 va W02007/012953.

Tbng hop héa hoe

Céc so dd va céc ndi dung mé ta bing 15i sau dy cung cip chi tiét chung vé
viéc didu ché cac hop chit theo sang ché. Ngudi ¢6 hiéu biét trung binh vé linh vuc
nay sé& thdy duoc ring cdc nhém chirc nhay cam (PG) ¢6 thé can dugc bao vé va loai
nhém bao vé trong qua trinh tng hop hop chit theo sang ché. Viéc bao vé& va loai
nhém béo vé c6 thé dat duoc bing cac phuong phép thong thudng, nhu dwgc md t4, vi
dy, trong tai liéu Protective Groups in Organic Synthesis cia T. W. Greene va P. G.
M. Wuts, John Wiley & Sons Inc. (1999), va céc tai li¢u tham khao trong do.

Mot sb phuong phap dé diéu ché cac hop chit nay da duoc biét 6 boi ngudi cd
hiéu biét trung binh vé linh vic ndy va di dugc md ta trong sach nhu Advanced Or-
ganic Chemistry cta J. March, John Wiley & Sons (1985). Cén luu ¥ ring céc hop
chét nhét dinh theo sang ché c6 thé thu duge bing cach thay d6i nhém chirc & giai
doan sau cua qué trinh tbng hop. Cac phép thay ddi nhém chirc nhu vy c6 thé bao
gdm mét budce hodc nhiéu budc, vi du, khir este thanh ruou, oxy hoa lai thanh aldehyt,
bd sung chit phan ting co magie dé tao ra rugu bac hai, oxy héa lai thanh keton va,
cudi ciing 13 bd sung chét phan (mg co magie d8 tao ra ruou bac ba. Cac hop chit trung
gian va cac hop chét dugc goi tén bang cach sir dung cAu triac ChemDrawl1 (Cam-
bridgeSoft™) d& chuyén tén hodc phan mém ACD Labs Name Software v12. Viéc
thém tir bd nghia rac- (hodic raxemic) cho thiy nguyén liéu 13 raxemic. Khi rac- (hodc
raxemic) di kém véi chi thi R,S thi c6 nghia d8 chi héa hoc 14p thé tuong dbi, tuy
nhién khi khong cé rac- (hodc raxemic), héa hoc lap thé tuyét ddi cua cac hop chét 1a
da biét. Trong mdt sb trudong hop, rac- (hodc raxemic) chi hoa hoc 1ap thé cta phan

hop chét, trong khi 6 R,S chi héa hoc 1ap thé tuyét dbi cua phén con lai. Pbi véi cac
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trudng hop ma raxemat duoc tach thanh cic chét dong phan ddi anh cAu thanh cta
chung héa hoc lap thé tuyét dbi duoc tity y chi dinh, trir khi dugc luu y khéc.

Khi tién hanh téng hop cac hop chét theo sing ché, ngudi cb hidu biét trung
binh v& linh vuc ndy s& nhén thiy ring cin 1y miu va thir nghiém hdn hop phéan tng
tru6c khi tinh sach dé kiém tra tién trinh phan Gng va quyét dinh xem phan tng cin
tiép tuc hodc xem né di san sang d8 tinh sach dé thu duoc san phém mong mudn hay
chwa. Cac phuong phép thong thuong dé thir nghiém hdn hop phan ung bao gbm séc
ky 16p moéng (thin-layer chromatography - TLC), sic ky 16ng/phd khéi (liquid chroma-
tography/mass spectroscopy - LCMS), va cfng huong tir hat nhan (nuclear magnetic
resonance - NMR).

Ngudi c6 hidu biét trung binh vé linh vyc ndy ciing s& nhan thdy ring cic hop
chét theo sang ché c6 thé duoc didu ché dudi dang hdn hop céc chét ddng phan khong
d6i quang hoic cac chit ddng phan hinh hoc (vi dy, vi tri cis va trans trén vong xyclo-
alkan). C4c chit dong phan nay c6 thd dugc tach bing cac k¥ thuat sic ky chuin, nhu
séc ky pha thuong trén silica gel, sc ky 16ng cao &p diéu ché dao pha hodc séc ky 1éng
siéu t6i han. Ngudi c6 hidu biét trung binh vé linh vuc ndy cfing s& nhan thdy rang mét
s6 hop chét theo sang ché 12 bat dbi va do d6 c6 thé duoc didu ché dusi dang hdn hop
raxemic hoc hdn hop khéng triét quang cia céc chit ddng phan dbi anh. Mot sb
phuong phap 13 sén c6 va ngudi c6 hiéu biét trung binh vé linh virc ndy biét r5 dé tach
céc chét ddng phan dbi anh. Phuong phép thong thudng duge vu tién d8 tach céc chit
ddng phan dbi anh 13 phuong phap séc ky 1ong siéu t6i han st dung pha tinh bét dbi.

Vi du thwe hién sang ché

Trir khi duoc Ivu y khéac, cdc phan ing duge thyce hién dudi khi quyén nio.
Phuong phép séc ky trén silica gel dugc thyc hién bing cach sir dung silica gel c& 250-
400 mesh (0,037-0,058 mm) dung nito ¢ ap (~ 68,9-103,4 KPa (10-15 psi)) dé diéu
khién dung méi qua c6t (“séc ky nhanh”). Khi dugc chi ra, dung dich va hdn hop phan
mg duoc c¢b dic bang phuong phép bay hoi kiéu quay trong chan khong,
Vi du 1: (R)-1-(3-((3-clo-1H-pyrolo[2,3-b]pyridin-4-yl)amino)piperidin-1-yl)prop-2-
en-1-on.
Vi du 2:  (R)-4-((1-acryloylpiperidin-3-yl)amino)-1H-pyrolo[2,3-b]pyridin-3-

carbonitril.
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Vi du 3: (R)-1-(3-((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-

2-en-1-on.
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Budc 1. Cac monome halogenua (300 pumol) duge hoa tan trong DMF khan (10

ml/mmol, 3 ml) trong khi quyén argon. NaH (huyén phit 60% trong dau khoéng, 2

dwong lugng, 600 pmol, ~30 mg) dugc bd sung & 0 °C vao mdi binh phén tmg. Mdi

binh phan tmg dugc khudy & 0°C trong 30 phut. SEM clorua (2 duong luong, 600

umol, 106 pL) duoc bd sung ting giot vao hdn hop phan Gng va khudy lién tuc & 25

°C trong 16 gid. Kiém tra sy hoan thanh phan tmg bang LCMS/TLC va dung méi dugc

loai bd bing thiét bi Thermo Explorer (1 gid, 0,67 KPa (5 torr), va 45 °C). Phén con
lai dugc tinh ché bing phuong phép séc ky cdt bang cach sir dung etyl axetat-hexan 5-

10% lam chét rta giai. Dbi v6i mbi monome higu suét dat khoang 75-80%.

Budc 2. Mau amin (dung dich 0,2 M) trong toluen khan dugc diéu ché (dung dich A).

Dung dich 0,3 M chtta cic monome halogenua trong toluen khan dugc bao vé bing

SEM dugc didu ché (dung dich B). Mot ml dung dich A (1 dwong lugng, 200 pmol)-
dugc bd sung tiép theo 13 1 ml dung dich B (1,5 duong lugng, 300 pmol) vao mdi binh

phan tmg trong didu kién thdi khi argon. t-BuONa khan (3 dwong lugng, 600 pmol,

~60 mg) duoc bd sung vao mdi binh phan tng. Pdx(dba)s (0,03 dwong luong, 6 pmol,

~6 mg) duoc phén phbi dudi dong khi argon tiép theo 14 BINAP (0,06 duong luong,

12 pmol, ~7,5 mg). M&i binh phan tmg dugc khudy & 90°C trong 16 gid. Phén {mg

duoc kiém tra bing LCMS. Hon hop phan tmg dugc loc va dung méi dugc 1am bay

hoi trong thiét bj Thermo Explorer (1 gid, 0,67 KPa (5 torr), va 45°C)

Budc 2. (Cac monome nhém 2) Mau amin (dung dich 0,2 M) trong t-BuOH dugc didu
ché (dung dich A). 0,3 M dung dich ci4c monome halogenua dugc bao vé bang SEM

trong t-BuOH dugc didu ché (dung dich B). Mot ml dung dich A (1 duong luong, 200
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pmol) duoc bd sung tiép theo 1a 1 ml dung dich B (1,5 dwong lugng, 300 pmol) vao
mdi binh phan tng. 103 pL (3 dwong lugng, 600 pmol) DIPEA dugc phén phdi vao
timg binh. Cac binh phan tng dugc khudy trong 16 gid & 80°C. Phan ting dugc kiém
tra bang LC-MS. Dung mdi dugc 1am bay hoi trong thiét bi thermo explorer (1 gio,
0,67 KPa (5 torr), va 45°C)

Budc 3 va 4 (Loai nhém béao vé Boc va loai nhém bdo vé Sem) MO&i phan con lai &

bude 2 dugc xir Iy bing 2 ml TFA & 25 °C trong 4 gid. Viée kiém tra bing LCMS

duoc thuc hién dé kiém tra sy chuyén héa hoan toan thanh hop chit trung gian din
xuét hydroxyl metyl. Sau khi hoan thanh phan tmg, dung méi duge 1am bay hoi bang
cach st dung thiét bi thermo explorer (1 gid, 0,67 KPa (5 torr), va 45°C) va tao hdén
hop déng phi véi toluen d loai bd cac vét TFA (1 giv, 0,67 KPa (5 torr), va 45°C).
M&i phén con lai duge hoa tan trong 2 ml MeOH va ~70 pL etylendiamin dugc bd
sung vao mdi binh phan Gng va khudy lai trong 16 gio & 25°C. Céac phan ting dugc
kiém tra bing LC-MS. Sau khi hoan thanh phéan tng, dung méi dugc lam bay hoi va
phén con lai dugc hoa tan trong 5 ml etyl axetat. Pha hitu co duge rira béng nudc (2
ml) va nudc mudi (2 ml). Phan chiét hitu co dugc 1am kho qua natri sulfat khan va c6

dac dudi ap suat giam.

Budc 5 (Phan tng véi acryloyl clorua) T4t ca cic phép tin todn dugce thuc hién trong
quy md 100 pmol & budc cudi cing. Mbi phan con lai & bude 4 dugc hoa tan trong
THF khan (1 ml) trong khi quyén argon. 200 pmol (2 duong luong, 28 pL) TEA dugc
bd sung vao mdi hdn hop phan tmg. Céc hdn hop phan tng dugc lam mat dén 0°C va
dung dich chira 0,5 dwong lugng acryloyl clorua trong THF (4 pL trong 500 pL THF)
duogc bd sung tr tr ¢ duy tri didu kién lanh bing nuéc dé trong khi bd sung. Sau khi
khudy trong 10 phut & 0°C, dung méi dugc lam bay hoi va phan con lai duge hoa tan
trong 1 ml DMSO. 10 pL dung dich DMSO dugc pha lodng thanh 200 pL bang
DMSO d& phan tich QC va luong con lai dugc tinh ché bing HPLC diéu ché. Tinh ché
trén Xterra® RP18 (19 x 250 mm, 10 p, H20 (10mM NH4OAc): CHsCN).

Vidu | LC/MS
1 1305,7
2 12963
3 1306,7
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Vi du 4: 1-((3S,49)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-flopiperidin-1-
yl)prop-2-en-1-on.

Budéc 1. (3S,4S)-Benzyl 4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. B4 sung (3S,4S)-benzyl 3-amino-4-flopiperidin-1-
carboxylat (dwoc didu ché nhu mé ta trong W02010016005) (100 mg, 0,346 mmol)
vao dung dich chita 4-clo-7-trityl-7H-pyrolo[2,3-d]pyrimidin (140 mg, 0,354 mmol)
va xesi florua (430 mg, 2,83 mmol) trong DMSO (2,0 mL). Hon hgp phan tmg dugc
dun néng dén 120 °C trong 9 gid. LCMS cho thdy ring 4-clo-7-trityl-7H-pyrolo[2,3-
d]pyrimidin di dugc tidu thu hoan toan. Hon hop phan tmg dugc pha lodng bing hon
hop DCM/nuéce ty 1€ 1:1 (200 mL). Pha hitu co duoc chiét va 16p nuée duogc chiét
nguoc bing DCM (2 x 50 mL). Cac phan chiét hitu co dugc két hop, rira bing nudc
mubi (2 x 100 mL), 1am khé qua natri sulfat, loc, va c6 dic trong chan khong dé tao ra
san phdm thd ma duoc tai & trang thai kho bing Celite® 1én ct Silicycle 25g HP va
tinh ché bang phuong phap séc ky cot pha thuong (0-75% EtOAc/heptan trong 15 thé
tich cot) dé tao ra (3S,4S)-benzyl 4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (149,6 mg, 69%) dudi dang chét ran khéng mau. 'H
NMR (400MHz, DMSO-d¢) 7,74 (s, 1H), 7,58 (d, J = 8,0 Hz, 1H), 7,39-7,18 (m, 15
H), 7,09-7,05 (m, 5H), 6,84 (d, J= 3,8 Hz, 1H), 6,68 (d, J= 3,8 Hz, 1H), 5,05 (s, 2H),
4,84-4,64 (m, 2H), 4,35 -4,24 (m, 1H), 4,15 — 4,05 (m, 1H), 3,95 — 3,85 (m, 1H), 2,25
-2,13 (m, 1H), 1,70 — 1,58 (m, 1H).

Buéc 2. N-((38,4S)-4-Flopiperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin.
B sung vao binh hydro héa kho, 10% Pd/C (65 mg) duge bd sung trong khi quyén
nito. Sau d6, dung dich chia (3S,4S)-benzyl 4-flo-3-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (150 mg, 0,245 mmol) trong etanol
khan (5,0 mL) duoc bd sung vao va hdn hop thu dugc dugc hydro hoa bang H & 4p
suét 0,345 MPa (50 psi) & nhiét do mdi trudng trong 3 gid. LCMS thé hién ring
nguyén liéu ban diu da dugc tidu thu hoan toan. Hon hop phéri g duoc loc qua tAim
Celite® mdng va banh loc dugc rira béng etanol. Dich loc hdn hop duge 1am bay hoi,
tao hdn hop ding phi véi toluen (5 x) & 75°C d8 tao ra hop chit N-((3S,4S)-4-
flopiperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin (104 mg, 89%) dudi
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dang chét rin khong mau, duoc st dung truc tiép & bude tiép theo ma khong can tinh
ché tiép.

Budc 3. 1-((3S,4S)-4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
1-yl)prop-2-en-1-on. BS sung bazo Hunig (0,2 mL, 1,0 mmol)vao dung dich chira N-
((38,45)-4-flopiperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin (102 mg,
0,214 mmol) trong d-CHCI; khan (5,0 mL). Hon hgp phén tmg dugc 1am mat dén2°C
sau d6 duoc xtr Iy, ting giot, bang dung dich acrylic clorua (0,017 mL, 0,214 mmol)
trong d-CHCl; khan (1,0 mL). H8n hop phan tng dugc ¢ cho 4m dén nhiét do moi
trudng va sau 30 phut, LCMS thé hién ring hop chét N-((3S,4S)-4-flopiperidin-3-yl)-
7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin d4 dugc tiéu thy hoan toan. Hn hop phan
ting duoc 1am mét dén 2° C va ngimg phan tmg bang dung dich nudc natri bicacbonat
10% (5 mL). Pha hitu co duoc chiét va 16p nuéce dugc chiét nguoc bang cloroform (2 x
2 mL). Céc phr:?ln chiét hitu co dugc két hop, 1am khd qua magie sulfat, loc, va co dic
trong chan khong d& tao ra san phim tho ma dugc tai khd bing Celite® 1én cot Sili-
cycle 12 g HP va tinh ché bing phuong phap sic ky cot pha thudng (50-80%
EtOAc/heptan trén 10 thé tich c6t) dé tao ra 1-((3S,4S)-4-flo-3-((7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (79,0 mg, 69%)
duéi dang chét rin khong mau. LCMS (M+H) 532,64.

Buéc 4. Didu ché  1-((38,4S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
flopiperidin-1-yl)prop-2-en-1-on. Dung dich chta 1-((3S,4S)-4-flo-3-((7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (79,0 mg, 0,150
mmol) trong axit trifloaxetic (1,15 mL) dugc d cho khudy & nhiét d6 moéi trudng
trong 16 gid. Hon hop phan tng duge cd dic trong chin khong va tai kho béng
Celite® 1én cot Silicycle® 12 g HP va tinh thé bang phuong phap séc ky cot pha
thudong (0-20% MeOH/DCM trén 10 thé tich cot) dé tao ra 1-((3S,4S)-3-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on (37,6 mg,
87%) dudi dang chét rin khéng mau. LCMS (M+H) 290,48. HPLC 1,330 phut, 'H
NMR (400 MHz, MeOH-ds) & 8,20 (s, 1H), 7,23-7,10 (m, 1H), 6,90-6,62 (m, 2H),
6,21 (t, J =20 Hz, 1 H), 5,82-5,66 (m, 1H), 4,93 — 4,71 (m, 1H), 4,62 — 4,03 (m, 3H),
3,44 — 3,04 (m, 2H), 2,36 -2,24 (m, 1H), 1,89-1,74 (m, 1H).
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Vi du 5: 1-((2S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-
yl)prop-2-en-1-on.

Budc 1. tert-Butyl (6-metylpyridin-3-yl)carbamat. B4 sung vao dung dich chta 6-
metylpyridin-3-amin (25 g, 231,17 mmol)) trong EtOH (100 mL) & 0 °C dugc b sung
(Boc)0 (55,5 g, 298 mmol) tir tir ting giot. Sau khi bd sung, dung dich niy duoc
khudy & nhiét do trong phong qua dém. TLC (ete diu hoa/EtOAc, 2:1) thé hién ring 6-
metylpyridin-3-amin d4 duoc tiéu thy hoan toan. Hén hop phan tmg dugc loc va banh
loc duge rira bing EtOH (30 mLx3). Dich loc hdn hop duge ¢b dic trong chan khong
d8 tao ra phin c3n mau vang, ma dugc tinh ché béng phuong phép sic ky (ete dau
hoa/EtOAc, 4:1 dén 1:1) dé tao ra tert-butyl (6-metylpyridin-3-yl)carbamat (32,5 g,
67,4%) du6i dang chat rin mau tring. "H NMR (400MHz, CDCls) 8,30 (d, J=2,0 Hz,
1H), 7,86 (br s, 1H), 7,10 (d, J=8,5 Hz, 1H), 6,57 (br s, 1H), 2,49 (s, 3H), 1,51 (s, 9H)
Budc 2. rac-cis/trans- tert-Butyl (6-metylpiperidin-3-yl)carbamat. B6 sung PtO; (2,5 g)
vao binh hydro héa khé trong khi quyén Ar. Sau d6, dung dich chira tert-butyl (6-
metylpyridin-3-yl)carbamat (33 g, 158,5 mmol) trong HOAc (300 mL) duoc b6 sung
va hdn hop thu dwoc dugc hydro héa trong Ha & 4p suét 0,379 MPa (55 psi) ¢ 50 °C
trong 30 gid. TLC (ete diu hoa/EtOAc, 2:1) thé hién rang nguyén liéu ban dau da duge
tiéu thu hoan toan. Hdn hop phan ting dugce loc va banh loc duge rira bing MeOH (50
mLx2). Dich loc hdn hop dugc 1am bay hoi dé tao ra tert-butyl (6-metylpiperidin-3-
yl)carbamat (34 g, 100%) duéi dang diu mau vang (~2:1 cis/trans), dugc su dung &
bude tiép theo ma khong cén tinh ché tiép. LC/MS (M+H) 215,2.

Buéc 3. rac-cis/trans-Benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-
carboxylat. B sung timg giot CbzCl (32,17 g, 189 mmol) ¢ nhiét d9 trong phong vao
dung dich c6 khudy chia tert-butyl (6-metylpiperidin-3-yl)carbamat (27,0 g, 126
mmol) va NaHCOs (74,2 g, 883 mmol) trong THF (350 mL)/H20 (350 mL). Sau khi
bd sung, hdn hop thu dugc duge khudy & nhiét d trong phong trong 2 gid. TLC
(CH,Cl/MeOH, 10:1) thé hién ring nguyén liéu ban dau d3 dugc tiéu thy hoan toan.
Hdn hop phan tng dugc chiét bang EtOAc (300 mLx2). Lép hitu co hdn hgp duge rira
bing nudc mudi, 1am kho qua Na;SOq, loc va cb dic d8 tao ra san phdm tho. San phdm
thd duoc tinh thé tiép bang phuong phép sic ky (PE/EA, 30:1-10:1) dé tao ra rac-
cis/trans benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-carboxylat (44,0
g, 100%) du6i dang diu khong mau. ("H NMR cho thiy ~ 1mol BnOH.) 'H NMR
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(400MHz, CDCls) 8 7,35 - 7,19 (m, 9 H), 5,14 - 4,99 (m, 2H), 4,82 (d, J=6,0 Hz, 1H),
4,67 - 4,59 (m, 2H), 4,48 - 4,28 (m, 2H), 4,17 (d, J=9,8 Hz, 1H), 3,97 (d, J=13,8 Hz,
1H), 3,73 (br s, 1H), 3,39 (br s, 1H), 3,02 (d, J=14,1 Hz, 1H), 2,49 (t, J=12,0 Hz, 1H),
1,89 - 1,59 (m, 3H), 1,48 (dd, J=1,5, 13,8 Hz, 1H), 1,39 - 1,32 (m, 8H), 1,11 - 1,01 (m,
3H).

Buéc 4. rac-(2S,5R)-Benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-
carboxylat va rac- (2S,5S)-benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-
carboxylat. Rac-cis/trans benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-
carboxylat (44 g) dwoc tich biang SFC bét ddi dé tao ra rac-cis - (2S,5R)-benzyl 5-
((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-carboxylat (Pinh 2, 24,5 g, 55,68%)
vd rac-trans - (2S,5S)-benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-
carboxylat (Pinh 1, 12,3 g, 27,95%). Dinh 2, nguyén liéu cis dugc thuc hién vic loai
Boc. Cot SFC didu ché: ChiralCel OD 300mmx50mm, 10 pm; Pha dong: A: CO2 siéu
t6i han, B: IPA (0,1%NH3H20), A:B =85:15 ¢ 180ml/phut; Nhiét do cot: 38 °C; Ap
sut phun: 10 Mpa (100 Bar); Nhiét d6 phun: 60 °C; Nhiét d¢ thiét bi bdc hoi: 20 °C;
Nhiét d6 thiét bi Trimmer: 25 °C; Budc séng: 220nm

Dinh 1 (trans): 'H NMR (400MHz, CDCl3) § 7,44 - 7,28 (m, 5H), 5,23 - 5,06 (m, 2H),
4,55 - 4,35 (m, 2H), 4,25 (d, J=10,0 Hz, 1H), 3,58 - 3,25 (m, 1H), 2,58 (t, J=12,0 Hz,
1H), 1,87 (d, J=11,0 Hz, 1H), 1,82 - 1,69 (m, 2H), 1,56 (d, J=13,8 Hz, 1H), 1,50 - 1,36
(m, 9H), 1,21 (d, J=6,3 Hz, 3H).

Dinh 2 (cis): 'H NMR (400MHz, CDCl3) é 7,42 - 7,29 (m, 5H), 5,20 - 5,08 (m, 2H),
4,89 (br s, 1H), 4,47 (br s, 1H), 4,05 (d, J=14,1 Hz, 1H), 3,81 (br s, 1H), 3,11 (d,
J=13,8 Hz, 1H), 1,93 - 1,68 (m, 4H), 1,43 (s, 9H), 1,20 - 1,13 (m, 3H).

Budéc 5. (2S,5R)-benzyl 5-amino-2-metylpiperidin-1-carboxylat ¢ dang raxemic. Bé
sung ting giot (4M HCI (g)/dioxan (200 mL) vao dung dich chira rac-cis - (2S,5R)-
benzyl 5-((tert-butoxycacbonyl)amino)-2-metylpiperidin-1-carboxylat (dinh 2, 40,0 g,
115,6 mmol) trong CH>Cl, (60 mL) & 0 °C. Sau khi bd sung, dung dich nay dugce
khudy & nhiét d6 trong phong trong 4 gid. TLC (ete diu hoa/EtOAc, 2:1) thé hién ring
nguyén liéu ban déu da duoc tiéu thy hoan toan. Hon hop phéan tng duoc cb dic dé tao
ra (2S,5R)-benzyl 5-amino-2-metylpiperidin-1-carboxylat dang raxemic (31,0 g,
94,8%) du6i dang chit rin mau tring (mudi HC1). 'H NMR (400MHz, DMSO-ds) &
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8,37 (br s, 3H), 7,24 - 7,49 (m, 5H), 5,09 (s, 2H), 4,32 (m, 1H), 4,16 (d, J=8,28Hz,
1H), 3,00 (br s, 2H), 1,83 (m, 2H), 1,59 (m, 2H), 1,11 (d, J=7,03Hz, 3H).

Buéc 6. (2S,5R)-benzyl  5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat dang raxemic. Hén hop chira 2,4-diclo-7H-pyrolo[2,3-
d]pyrimidin (21,8 g, 0,116 mol), DIPEA (67,7 g, 0,525 mol) va (2S,5R)-benzyl 5-
amino-2-metylpiperidin-1-carboxylat dang raxemic (30 g, 0,105 mol) trong n-BuOH
(300 mL) dugc dun néng dén 140 °C qua dém. LC-MS cho thdy phan tng da hoan
thanh. Hén hop phan tng dugc 1am mat dén nhiét d trong phong va lam bay hoi dén
kho; phén con lai duge phén tach bang EtOAc (500 mL) va nude (500 mL). Pha hitu
co duge dugce rira bing nudc mubi, 1lim khd qua Na;SO4 va ¢d dic d8 tao ra san phim
thd, ma dugc nghién tinh ché bing MTBE & tao ra (2S,5R)-benzyl 5-((2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-carboxylat dang raxemic (36
g, 86 %) dudi dang chét rin mau vang. '"H NMR (400MHz, DMSO-de) & 11,70 (br s,
1H), 7,71 (d, J=7,8 Hz, 1H), 7,46 - 7,25 (m, 5H), 7,10 (br s, 1H), 6,56 (br s, 1H), 5,18 -
5,00 (m, 2H), 4,38 (d, J=6,8 Hz, 1H), 4,16 (br s, 1H), 4,03 (q, J=7,3 Hz, 2H), 2,76 (t,
J=11,8 Hz, 1H), 1,87 - 1,68 (m, 2H), 1,63 (d, J=7,3 Hz, 1H), 1,19 - 1,12 (m, 3H).
Buéc 7. rac-N-((3R,68)-6-Metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin.
Bb sung vao binh hydro héa kho 10% Pd/C kho (7 g) trong khi quyén Ar. Tiép theo,
dung dich chta (2S,5R)-benzyl 5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat dang raxemic (36 g, 0,09 mol) trong MeOH (1500 mL) va
THF (250 mL) dugc bd sung va hén hop thu dugc duge 14c trén thiét bi Parr (Hz & 4p
suét 0,31 MPa (45 psi) & 25 °C trong 48 gi®). LC-MS cho thay Cbz duoc loai bé hoan
toan, nhung con lai ~30% clorua. Hon hop phan tmg duoc loc va dich loc duge dua lai
vao diéu kién phan tmg véi 5 g 10% Pd/C kho trong Ha & &p suit 0,345 MPa (50 psi) &
45 °C trong 12 gid. LC-MS thé hién ring phéan ting d4 hoan thanh. Hon hop phan tng
duoc loc qua tAm Celite® va béanh loc dugc rira bing MeOH ba lan. Céc dich loc hdn
hop dugc cb dic dé tao ra rac-N-((3R,6S)-6-metylpiperidin-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-4-amin (23 g, 94,6%) dudi dang chit rén mau tring. 'H NMR (400MHz,
DMSO-ds) 6 11,53 (br s, 1H), 8,11 (d, J=12,5 Hz, 1H), 7,30 (dd, J=6,5, 18,6 Hz, 1H),
7,10 (br s, 1H), 6,90 - 6,73 (m, 1H), 6,59 - 6,52 (m, 1H), 6,10 (dd, J=1,5, 17,1 Hz, 1H),
5,68 (d, J=10,5 Hz, 1H), 4,86 - 4,51 (m, 1H), 4,41 - 3,97 (m, 2H), 3,02 - 2,55 (m, 1H),
1,89 - 1,59 (m, 3H), 1,28 - 1,10 (m, 3H).
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Buéc 8. rac-1-((2S,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-
1-yl)prop-2-en-1-on. Bb sung can than tig giot acryloyl clorua (2,02 g, 22,2 mmol) &
0°C vao dung dich c6 khudy chira mubi HCI cta rac-N-((3R,6S)-6-metylpiperidin-3-
yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (5,00 g, 18,5 mmol) trong THF (250 mL) va
dung dich nuéc NaHCOs bo hoa (250 mL). Sau khi bd sung, hdn hop thu dwoc duge
khudy & 0 °C trong 4 gid. TLC (DCM/MeOH/NH4OH, 10:1:1) thé hién ring rac-N-
((3R,68)-6-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin dd dugc tiéu thu
hoan toan. H3n hop phan tmg dugc pha lodng bing H,O (125 mL) va chiét bang
EtOAc (125 mLx3); 16p hitu co hdn hop dugc rira bing nuéc mubi, va 1am khd qua
Na2SO4. Céc thanh phin d& bay hoi nhét dugc loai bo trong chan khong. San phim thd
duoc tinh ché bang phuong phap sdc ky cot trén silica gel (DCM/MeOH, 10:1) dé tao
ra san phAm tinh khiét. San phim nay dugc nghién tinh ché bing EtOAc (150 mL) va
loc @ tao ra rac-1-((2S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on (2,0 g, hi€u sudt 38%) dudi dang chit rin mau
tring. '"H NMR (400MHz, DMSO-ds) 8 11,53 (br s, 1H), 8,12 (d, J=12,8 Hz, 1H), 7,30
(dd, J=6,8, 18,8 Hz, 1H), 7,10 (br s, 1H), 6,89-6,71 (m, 1H), 6,56 (d, J=1,8 Hz, 1H),
6,10 (dd, J=2,1, 16,7 Hz, 1H), 5,72-5,61 (m, 1H), 4,81 (br s, 0,5H), 4,56 (d, J=10,3 Hz,
0,5H), 4,37 (br s, 0,5H), 4,20 - 3,95 (m, 1,5H), 2,96 (t, J=11,9Hz, 0,5H), 2,60 (t,
J=12,0 Hz, 0,5H), 1,92 - 1,59 (m, 4H), 1,30 - 1,07 (m, 3H).

Budc 9. Pidu ché (+)-1-((2R,55)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on (dinh 1) va (-) 1-((2S,5R)-5-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-yl)prop-2-en-1-on (dinh 2). Hop chit
dang raxemic: rac-1-((2S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on (tr Buéc 8) duoc tinh ché bing SFC bét dbi dé tao
ra cac chit ddng phan dbi anh tinh khiét. Pinh 1 (4,63 g, +) va dinh 2 (4,42 g, -) diéu
kién SFC: Cdt: ChiralPak IC (300 mm*50 mm, 10 um); Pha dong: 40% etanol (0,05%
NH; trong H>0) trong CO2; Téc d6 dong: 200 ml/phut; bude séng: 220nm.

Hoa 1ap thé tuyét d6i dugc xé4c dinh dya trén phan tich tinh thé hoc tia X.

Pinh 1: (+) 1-((2R,55)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-
1-yl)prop-2-en-1-on 'H NMR (400MHz, DMSO-ds) & 11,53 (br s, 1H), 8,12 (d, J=12,8
Hz, 1H), 7,30 (dd, J=6,8, 18,8Hz, 1H), 7,10 (br s, 1H), 6,89 - 6,71 (m, 1H), 6,56 (d,
J=1,8 Hz, 1H), 6,10 (dd, J=2,1, 16,7 Hz, 1H), 5,72-5,61 (m, 1H), 4,81 (br s, 0,5H),
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4,56 (d, J=10,3 Hz, 0,5H), 4,37 (br s, 0,5H), 4,20 - 3,95 (m, 1,5H), 2,96 (t, J=11,9, Hz,
0,5H), 2,60 (t, J=12,0 Hz, 0,5H), 1,92 - 1,59 (m, 4H), 1,30 - 1,07 (m, 3H), LC/MS
(M+H) 286,2, hoic = [a]p?® = +0,34 (c = 0,6, MeOH).

Pinh 2: (-) 1-((28,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-
1-yl)prop-2-en-1-on 'H NMR (400MHz, DMSO-d¢) 5 11,53 (br s, 1H), 8,12 (d, J=12,8
Hz, 1H), 7,30 (dd, J=6,8, 18,8 Hz, 1H), 7,10 (br s, 1H), 6,89 - 6,71 (m, 1H), 6,56 (d,
J7=1,8 Hz, 1H), 6,10 (dd, J=2,1, 16,7 Hz, 1H), 5,72-5,61 (m, 1H), 4,81 (br s, 0,5H),
4,56 (d, J=10,3 Hz, 0,5H), 4,37 (br s, 0,5H), 4,20 - 3,95 (m, 1,5H), 2,96 (t, J=11,9, Hz,
0,5H), 2,60 (t, J=12,0 Hz, 0,5H), 1,92 - 1,59 (m, 4H), 1,30 - 1,07 (m, 3H), LC/MS
(M-+H) 286,2, hogc [a]p® = -0,36 (¢ = 0,6, MeOH).

Vi du 6: (3R,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-acryloylpiperidin-3-
carbonitril.

Buéce 1. bidu ché N-((3R,5R)-1-benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-
7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin. B6 sung DIPEA (14,5 g, 112,32 mmol)
vao hdn hop chira 4-clo-7-trityl-7H-pyrolo[2,3-d]pyrimidin (16,3 g, 41,18 mmol) va
hop chit (3R,5R)-1-benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-amin (dugc didu
ché nhu mo ta trong Eur. J. Org. Chem. 2012, 10, 2023 (12 g, 37,44 mmol)) trong n-
BuOH (250 mL) & nhiét d¢ trong phong. Hon hop phén tmg dugce dun néng dén 110
°C trong 3 ngay. TLC (DCM/MeOH, 10:1) thé hién ring hau hét amin dugc tiéu thu.
Hdn hop phan tng dugc 1am mét dén nhiét do trong phong va lam bay hoi dén kho
bing bom diu & 45°C; phan con lai duge phan tach bang EtOAc (800 mL) va nudc
(500 mL). Pha hitu co dugc rua bing nude mubi, lam khd qua Na,SO4 va cd dic daé
tao ra san phim thd, dugc tinh ché bang phuong phép sic ky (EtOAC/PE tr 0% dén
30%) dé& tao ra N-((3R,5R)-1-benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-y1)-7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin (15 g, 65%) dudi dang chét rén mau vang.
LC/MS (M+H) 679,4, 'TH NMR (400 MHz, CDCls) 8 -0,03 (d, /=2,01 Hz, 6 H) 0,82 (s,
9 H) 1,50 (d, /=12,55 Hz, 1 H) 2,31 (d, /=11,54 Hz, 2 H) 2,74 (d, J/=12,55 Hz, 1 H)
2,96 (brs, 1 H) 3,40 - 3,73 (m, 2 H) 3,99 (br s, 1 H) 4,50 (br s, 1 H) 5,58 (brs, 1 H)
6,32 (d, J~4,02 Hz, 1 H) 6,90 (d, J=3,51 Hz, 1 H) 7,13 - 7,38 (m, 20 H) 8,00 (s, 1 H).
Buéc 2. (3R,5R)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B sung vio binh hydro héa kho, 10%
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Pd/C kho (1,5 g) dugc bd sung. Sau d6 dung dich chira N-((3R,5R)-1-benzyl-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin (14,8
g, 21,76 mmol) va (Boc)20 (5,22 g, 23,94 mmol) trong MeOH (300 mL) dugc b sung
va hén hop thu duoc dugc hydro héa trong Ha & 4p suit 0,345 MPa (50 psi) & 40 °C
| trong 12 gid. TLC (PE/EtOAc 4:1) thé hién ring phan Gng di hoan thanh. Dung dich
phan tmg dugc loc qua tAm Celite® va banh loc dugce rira bé‘mg MeOH ba lan. Dich loc
hdn hop duoc ¢b dic dé tao ra (3R,5R)-tert-butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) piperidin-1-carboxylat (14,8 g, ~100%)
duéi dang chit rin mau vang, dugc st dung & budc tiép theo ma khéng cén tinh ché
tiép. "H NMR (400 MHz, CDCl3) § 0,06 (br s, 6 H) 0,72 - 0,94 (m, 9 H) 1,16 - 1,43
(m, 4 H) 1,49 (brs, 9 H) 1,57 - 2,40 (m, 3 H) 2,93 - 3,13 (m, 1 H) 3,37 - 4,01 (m, 3 H)
4,45 (brs, 1 H) 4,72 - 5,38 (m, 1 H) 6,30 (br s, 1 H) 6,90 (brs, 1 H) 7,08 - 7,36 (m, 16
H) 8,01 (s, 1 H).
Buéc 3. (3R,5R)-tert-Butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. B6 sung n-BuNF (11,38 g, 43,47 mmol) vao dung
dich chua (3R,5R)-tert-butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-trityl-7H-pyrolo
[2,3-d]pyrimidin-4-yl)amino) piperidin-1-carboxylat (15 g, 21,74 mmol) trong THF
khan (300 mL). Hén hop phan ung sau d6 duge dun néng dén 40 °C qua dém. TLC
(PE/EtOAc 4:1) cho thdy phan ting d3 hoan thanh. Dung dich phan tmg dugc pha
lodng bing nudc (300 mL) va sau d6 dugc chiét bing EtOAc (2x200 mL). Céac 16p
hitu co hdn hop duoc rira bing nude, nude mudi va 1am khd qua NaxSOs, sau khi ¢b
dic tao ra (3R,5R)-tert-butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (14,6 g, ~100%), dugc st dung truc tiép & budc tiép
theo ma khong can tinh ché tiép. 1H NMR (400MHz, CDCls) § 8,01 (s, 1H), 7,37 -
7,08 (m, 17H), 6,91 (d, J=3,5 Hz, 1H), 6,30 (br s, 1H), 4,48 (d, J=3,5 Hz, 1H), 4,05 (br
s, 1H), 3,83 - 3,51 (m, 4H), 3,23 (br s, 1H), 1,58 - 1,29 (m, 10H).
Budc 4. (R)-tert-Butyl 3-0x0-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. B4 sung Dess-Martin periodinan (4,0 g, 9,55 mmol)
vao dung dich chira hop chit (3R,5R)-tert-butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (5,0 g, 8,68 mmol) trong DCM (100
mL). H3n hop ndy dugc khudy & nhiét do trong phong trong 18 gio. TLC
(DCM/MeOH, 10:1) thé hién réng nguyén liu ban dau da dugc tidu thu hoan toan.
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Hbn hop phan tmg dugc cd dic dé tao ra san phdm tho (7,8g) dudi dang chét rdn mau
vang, duoc tinh ché bing HPLC diéu ché dé tao ra (R)-tert-butyl 3-oxo-5-((7-trityl-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (3,7 g, 74 %) dudi dang
chét rén mau tring. LC/MS (M+H) = 574,3, '"H NMR (400 MHz, DMSO-ds) d ppm
1,24 (s, 9 H) 2,20 - 2,45 (m, 2 H) 3,04 - 3,36 (m, 2 H) 3,92 - 4,27 (m, 3 H) 6,88 - 7,46
(m, 16 H) 8,29 - 8,57 (m, 2 H) 10,46 - 10,71 (m, 1 H).

Buéce 5. (5R)-tert-Butyl 3-xyano-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (hdn hgp cac chit ddng phan). BS sung timg phan t-
BuOK (624,4 mg, 5,58 mmol) va EtOH (176,3 mg, 3,83 mmol) vao hén hop chira (R)-
tert-butyl 3-0x0-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat (1,0 g, 1,74 mmol) va TOSMIC (693,7 mg, 3,83 mmol) trong DME (30 ml)
& 0 °C. Hdn hop thu dugc duge khudy & 0 °C trong 0,5 gid. Hbn hop nay dugc dé cho
4m dén nhiét d0 trong phong va khudy trong 2 gid. TLC (DCM/MeOH, 10:1) thé hién
ring phan Gng d3 hoan thanh. Dung dich phan ung dugc loc, va dich loc duge c6 dic
dén kho va tinh ché bing TLC didu ché (ete ddu héa /EtOAC, 2:1) dé tao ra (SR)-5-
((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) piperidin-3-carbonitril (hdn hop cac
chat ddng phan, 200 mg, 20%) dudi dang chat rin mau vang. LC/MS (M+H) 585,3.
Budc 6. Piéu ché (5R)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-
carbonitril (hdn hop céc chit ddng phan). B sung vao dung dich chia (SR)-tert-butyl
3-xyano-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat
(235 mg, 0,41 mmol) trong DCM (1,5 ml) ¢ 0 °C dugc bd sung TFA (229,0 mg, 2,0
mmol). Hén hop phan tng sau d6 dugc khudy & nhiét d6 trong phong trong 12 gid.
TLC (ete diu hoa /EtOAC, 1:1) thé hién rang phan tmg d4 hoan thanh. Hon hop phan
ung dugc cbd dic trong chan khong dé tao ra (5R)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-3-carbonitril (hdn hop cac chét ddng phan) (235 mg,
100%) dudi dang chét rdn mau vang. LC/MS (M+H) 485,0.

Buéc 7. Didu ché  (5R)-1-acryloyl-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-3-carbonitril (hén hop céc chét ddng phén). B6 sung timg giot ac-
ryloyl clorua (22,4 mg, 0,247 mmol) vao dung dich c6 khudy chira (5R)-5-((7-trityl-
7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-carbonitril (100 mg, 0,206 mmol)
trong THF (3 mL) : dung dich nuéc NaHCO; (2,5 mL) ¢ 0 °C. Sau khi bb sung, hdn
hop thu duge duge khudy & 0 °C trong 2 giv. TLC (DCM/MeOH, 20:1) thé hién réng
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phan tng d3 hoan thanh. Hdn hop phan ung duoc pha lodng bing H20 (20 mL) va
chiét bng EtOAc (30 mLx2), 16p hitu co hén hgp dugc rira bing nude mudi, 1am kho
qua Na;SOs va ¢6 dic dé tao ra san phdm thd, ma dwoc tinh ché tiép bang phuong
phép TLC didu ché (ete ddu hoa /EtOAC, 1:1) dé tao ra (5R)-1-acryloyl-5-((7-trityl-
TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-carbonitril va chét déng phan trans
(80 mg, 72 %) duéi dang chét rin mau vang. LC/MS (M+H) 539,1.

Buéc 8. Didu ché  (3S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-
acryloylpiperidin-3-carbonitril va (3R,5R)-5-((7TH-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-1-acryloylpiperidin-3-carbonitril.

B6 sung TFA (1 mL) vao binh day trong chura (5R)-1-acryloyl-5-((7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino) piperidin-3-carbonitril_va_hop chét 5-1 (80 mg,
0,272 mmol). Hn hop ndy dugc khudy & nhiét do trong phong trong 12 gid. TLC (ete
diu hoa /EtOAC, 1:1) thé hién ring con lai 20% nguyén liéu ban dAu. Hon hop phan
ting duoc dun néng dén 30 °C trong 5 gid nita. LCMS cho thiy phan tng d4 hoan
thanh. Hdn hop phan tmg duoc cb dic dé tao ra san phim th6, ma duge tinh ché tiép
bang phuong phap TLC diéli ché (ete dau héa /EtOAC, 1:1) dé tao ra hdn hop chira
(38S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-acryloylpiperidin-3-carbonitril
va (3R,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-acryloylpiperidin-3-
carbonitril (12 mg, 10 % trong 3 budc) dudi dang chit rén mau tring. HPLC bat déi
thé hién rang d6 13 hdn hop trans/cis, ma duge tinh ché tiép bang phuong phép SFC
bét dbi. Sau khi thuc hién SFC bét d6i, thu duoc 1,4 mg dinh 1 va 3,3 mg dinh 2. Dinh
1: (3S,5R)-5 -((7H—pyrolo[2,3—d]pyrirnidin-4-y1)amino)—1-acryloyl piperidin-3-
carbonitrii va Pinh 2: (3R,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-
acryloylpiperidin-3-carbonitril. Piéu kién tach SFC: Cot: ChiralPak AD
(250mmx30mm, 20 um); Pha dong: 50% EtOH+NH3/H20 80ml/phut; Cot: Chiralpak
AD-H 250x4,6mm LD,, 5 um; Pha dong: etanol (0,05% DEA) trong CO> tir 5% dén
40%; Tbc dd dong: 2,35ml/phut; Bubc séng: 220nm; Pinh 1: '"H NMR (400MHz,
CD;0D) § 8,16 (br s, 1H), 7,10 (d, J=3,5 Hz, 1H), 6,85 (dd, J=10,4, 16,7 Hz, 1H), 6,57
(d, J=3,5 Hz, 1H), 6,27 (dd, J=1,8, 16,8 Hz, 1H), 5,80 (d, J=9,5 Hz, 1H), 4,85 - 4,77
(m, 1H), 4,63 (s, 1H), 4,43 (d, J=11,8 Hz, 1H), 4,28 - 4,19 (m, 1H), 3,14 - 2,97 (m,
2H), 2,55 (d, I=12,5 Hz, 1H), 2,00 (d, J=14,6 Hz, 1H), Pinh 2: 'H NMR (400MHz,
CD;0D) & 8,20 (br s, 1H), 7,09 (d, J=3,5 Hz, 1H), 6,90 - 6,54 (m, 2H), 6,32 - 6,07 (m,
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1H), 5,90 - 5,57 (m, 1H), 4,71 - 4,41 (m, 2H), 4,40 - 4,01 (m, 2H), 3,71 - 3,40 (m, 2H),
2,39 (brs, 1H), 2,17 (d, J=9,0 Hz, 1H).

Vi du 7: 1-((2R,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-(hydroxymetyl) pi-
peridin-1-yl)prop-2-en-1-on.

Bu6c 1. Metyl 5-aminopicolinat. B4 sung vao dung dich c6 khudy chira axit 5-
aminopicolinic (170g, 1,23mol) trong MeOH (1700 ml) dugc bd sung SOCIL, (178,6
ml, 2,47mol) & 0°C. Hon hgp' phan tng sau d6 duoc dun hdi luu trong 72 gid. Hon hop
nay sau d6 dugc 13m mét dén 0°C va SOCL, duge bd sung tiép (40 ml, 0,55mol). Hén
hop nay sau d6 duge dun hdi luu trong 24 gid. SOCL du dugc loai bo trong diéu kién
ap sudt giam va nguyén liéu thd duge trung hoa bang dung dich nuéc NaHCOs. Hon
hop nay dugc loc va banh loc duge lam khd & 40-50°C qua dém. Chét rédn dugc thu
gom d& tao ra metyl 5-aminopicolinat (350g). Dich loc duoc chiét tiép bing DCM
(3x2 L). Phan chiét hitu co dugc rira bing nuée mudi, 1am kho (Na2SO4) va cb dic dén
kho dé tao ra hop chit tho (200g). T4t ca cic chét rin dugc thu gom dé tao ra metyl 5-
aminopicolinat (550g tir 680 g hop chét 1, 73%) dudi dang chét rin mau tring. 'H
NMR (400MHz, CDCl3) & 8,12 (d, J=2,5 Hz, 1H), 7,93 (d, J=8,5 Hz, 1H), 6,97 (dd,
J=2,8, 8,5 Hz, 1H), 4,24 (br s, 2H), 3,93 (s, 3H).

Buéc 2. Metyl 5-((tert-butoxycacbonyl)amino)picolinat. Metyl S5-aminopicolinat
(110g, 0,723mol) duoc hoa tan trong DCM (2000 ml) & 20°C trong N». B sung vao
hdn hop phan tng, Boc-anhydrit (173,6g, 0,80mol) va DMAP (8,8 g, 0,0723 mol).
H&n hop phéan tng duoc khudy & 20°C trong 20 gid. TLC (PE/EA, 2:1) cho thiy ring
nguyén lidu ban ddu da dugc tiéu thu hoan toan. Hon hop phan tmg duoc loc va rira
bang DCM (4x3000m]). H>O (2000 ml) duoc bd sung va céc 16p duogc tich. Pha hitu
co duoc rira bang nudc mudi, 1am kho qua Na;SO4 khan va 1am bay hoi trong didu
kién 4p suét giam dé tao ra san phdm tho. Hop chét thé duoc rira bang ete dau hoa
(4000mL) va khudy trong 1,0 gid. Loc va 1am bay hoi trong chan khong dé tao ra
metyl 5-((tert-butoxycacbonyl)amino) picolinat (750g tx 550 g metyl 5-
aminopicolinat, 82,3%) dudi dang chit rin mau tring cho budc tiép theo ma khong
can tinh ché tiép. LC/MS (M+H) = 253, 1.

Budec 3. tert-Butyl (6-(hydroxymetyl)pyridin-3-yl)carbamat. Bt LAH (36 g, 0,96mol)
duoc tao huyén phu trong THF khan (1000 ml) trong khi quyén N> va lam mat dén

-60-



25065

0°C. B sung tir tir vao hdn hop nay hop chét 3 (150g, 0,60mol) trong THF khan (1000
ml) & 0°C. Hon hop phan tmg duoc 1am 4m dan dén nhiét do trong phong va khudy
trong 12 gid. TLC(PE/EA, 1:1) cho thiy ring phan Ung di hoan thanh, va phan ung
duoc ngimg bang cach bd sung timg giot THF-Nudc (9:1, 400 mL) tiép theo 12 90 ml
dung dich nuée NaOH 15% va 50 ml nuée & 0°C, khudy trong 0,5 gity & nhiét do trong
phong, va loc qua tm Celite®, va sau d6 rira bang THF (4 x 1000ml). Dich loc dugc
cd dic dudi 4p suét giam dé tao ra san phdm thd dugc tinh ché bing phuong phap sic
ky cot qua silica gel giai hip bing PE/EA (2:1~1:2). Phan doan mong mudn duge cb
dic dé tao ra tert-butyl (6-(hydroxymetyl)pyridin-3-yl)carbamat (450g, 67%) dudi
dang chét rin mau tring. "H NMR (400MHz, DMSO-ds) 8 9,58 - 9,40 (m, 1H), 8,59 -
8,45 (m, 1H), 7,95 - 7,78 (m, 1H), 7,42 - 7,22 (m, 1H), 5,42 - 5,21 (m, 1H), 4,58 - 4,40
(m, 2H), 1,48 (s, 9H).

Budce 4. tert-Butyl (6-(hydroxymetyl)piperidin-3-yl)carbamat. Bb sung PtO> (3,0g,
0,0223mol) trong N vao dung dich chta tert-butyl (6-(hydroxymetyl)pyridin-3-
yl)carbamat (30g, 0,134mol) trong EtOH (300ml) va HOAc (20ml). Hon hop ndy
duoc hydro héa & 65°C/trong Ha & 4p sudt 0,379 MPa (55 psi) trong 72 gid. Hon hop
nay dugc loc qua tAm Celite® va banh loc dugc rira b%lng EtOH (3x2000ml). Dich loc
duoc cd dic dudi 4p sult giam dé loai bo FtOH va HOAc. Dung dich nu¢c NaHCO3
bdo hoa duogc bd sung dé didu chinh d6 pH dén 6~7 va 16p nudc dugc chiét bang
EtOAc (3x2000ml). Lép hitu co hdn hop dugce rira bang nuéce mudi, 1am khd qua
NazS04 va ¢d dic dén kho dé tao ra san phim tho, ma dugc nghién tinh ché bang
PE/EA (1:1) trong 2 gid va loc dé tao ra tert-butyl (6-(hydroxymetyl)pyridin-3-
yl)carbamat (90g, 50%) duoc thu hdi dudi dang chat rin mau tréng. Lép nude duge
lam bay hoi d& loai bo hdu hét nuéc d& tao ra hdn hop chira tert-butyl (6-
(hydroxymetyl)piperidin-3-yl)carbamat (90g, 50%) trong dung dich nuéc NaHCOs,
duogc sir dung tryc tiép cho budc tiép theo ma khéng can tinh ché tiép. LC/MS (M+H)
=231,2.

Buéc 5. Benzyl 5-((tert-butoxycacbonyl)amino)-2-(hydroxymetyl)piperidin-1-
carboxylat. B6 sung NaHCO; (33,6 g, 0,40mol) vao dung dich c6 khudy chira tert-
butyl (6-(hydroxymetyl)piperidin-3-yl)carbamat (45g, 0,20mol) trong THF (600 ml)
va H,0 (300 ml). Bb sung timg giot Cbz-Cl (41g, 0,24mol) vao hdn hgp nay & 0°C va
hdn hop thu dugc dugc dé cho tro lai nhiét do trong phong va khudy trong 12 gio.
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TLC (5% MeOH trong DCM) duoc kiém tra dé thé hién rang nguyén liéu ban dau da
duge tiéu thu hoan toan. Cac hop chét d& bay hoi dugc loai bé trong didu kién &p sudt
giam, nudc (500ml) dugc bd sung, va hdn hop nuéc ndy dugc chiét bang EtOAc
(2x600 ml). C4c 16p hitu co hdn hgp duge rira bing nudc mubi, 1am kho qua Na;SO4
vécédﬁcdénkhédétaorasénph&nth@lnédUQcﬁnhchébéngphuongphépsécky
cot (silica gel giai hdp bing DCM/EA (4:1~2:1) dé tao ra benzyl 5-((tert-
butoxycacbonyl)amino)-2-(hydroxymetyl)piperidin-1-carboxylat (90 g, 63%) dudi
dang goém.

'H NMR (400MHz, DMSO-ds) & 7,37 (s, 5SH), 7,05 - 6,76 (m, 1H), 5,20 - 4,99 (m,
2H), 4,89 - 4,67 (m, 1H), 4,24 - 3,92 (m, 2H), 3,62 - 3,40 (m, 2H), 3,34-2,88 (m, 1H),
2,18 - 1,62 (m, 2H), 1,55 - 1,13 (m, 12H).

Buée 6. (2R,5R)-Benzyl 5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
(hydroxymetyl) piperidin-1-carboxylat. Bé sung vio binh d4y tron 2,4-diclo-7-tosyl-
7TH-pyrolo[2,3-d]pyrimidin (6,03 g, 17,6 mmol), DIPEA (6,8 mL, 2,2 duong luong),
benzyl 5-((tert-butoxycacbonyl)amino)-2-(hydroxymetyl)piperidin-1-carboxylat (5,6
g, 1,0 duong luong) va n-butanol (50 mL). Hon hgp phéan tng dugc dun néng dén 50
°C qua dém. Hon hop phan tng dugc rét vao etyl axetat/nude va cac 16p duoc tach.
Lép nu6e duge chiét (2 x EtOAc). Cac phan chiét hitu co duge thu gom, rira bang
nude mudi, 1am kho (Na2SO4) va dung moi duge loai bo dé tao ra diu, ma sau khi séc
ky (silica, etyl axetat/heptan) tao ra hai dinh chinh véi khéi lugng tuong duong. Dinh
1 =2,5 g (nguyén liéu trans); Pinh 2 = 3,3 g (nguyén liéu cis): Dinh 1 (trans): (25,5R)-
benzyl 2-(hydroxymetyl)-5-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
1-carboxylat. LC/MS (M+H) 570,1 'H NMR (400 MHz, MeOH-ds) & ppm 1,63 - 1,81
(m, 2 H) 1,99 - 2,18 (m, 2 H) 2,43 (s, 3 H) 3,19 (d, /~12,49 Hz, 1 H) 3,65 - 3,82 (m, 2
H) 4,16 - 4,48 (m, 4 H) 6,85 (d, J/=3,90 Hz, 1 H) 6,90 - 7,20 (m, 5 H) 7,29 - 7,44 (m, 2
H) 7,50 (d, /=3,90 Hz, 1 H) 8,06 (d, /=8,20 Hz, 2 H)

Pinh 2 (cis): (2R,5R)-benzyl  5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-2-(hydroxymetyl)piperidin-1-carboxylat. LC/MS (M+H) 570,1, '"H NMR
(400 MHz, MeOH-d4) 8 1,63 - 2,02 (m, 4 H) 2,42 (s, 3 H) 2,71 - 2,84 (m, 1 H) 3,61 -
3,81 (m, 3 H) 4,30 - 4,41 (m, 2 H) 5,08 - 5,23 (m, 2 H) 6,74 (d, J=3,90 Hz, 1 H) 7,26 -
7,44 (m, 7 H) 7,49 (br s, 1 H) 8,03 (d, /=8,20 Hz, 2 H)
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Buéc 7. (2R,5R)-Benzyl 5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
(hydroxymetyl) piperidin-1-carboxylat va (2S,5S)-benzyl 5-((2-clo-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-(hydroxymetyl)piperidin-1-carboxylat. Cis-
(2R,5R)-benzyl 5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
(hydroxymetyl)piperidin-1-carboxylat (3,31 g) dang raxemic dugc tach béng phuong
phép SFC bét dbi (Lux Cellulose-3 250 mm x 21,2 mm, 5 pm, CO/MeOH, 80
ml/phut) dé tao ra hai dinh, héa lap thé tuyét dbi dugc gin tuy y: dinh 1 (1,5 g)
(2R,5R)-benzyl 5-((2-clo-7-tosy1—7H-pyrolo[2,3-d]pyrimidm-4-yl)amino)—2-
(hydroxymetyl)piperidin-1-carboxylat hogc ap?® = -0,10 (¢ = 0,5, MeOH). Pinh 2 (1,5
g) (2S,5S)-benzyl 5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
(hydroxymetyl)piperidin-1-carboxylat hodc app®® = +0,12 (¢ = 0,5, MeOH).

Buéc 8. ((2R,5R)-5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
2-yl)metanol. B6 sung (2R,5R)-benzyl 5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-2-(hydroxymetyl)piperidin-1-carboxylat (trong 100 mL EtOH) va Pd(OH).
(1,2 g) vao binh hydro hoéa Parr. Hon hop phan tng duge 14c trén thiét bj lac Parr trong
H, & 4p suét 0,138 MPa (20 psi) trong 4 gidr & nhiét d6 trong phong. Sau do, hdn hop
phan tng dugc loc qua tAm Celite® va dung mdi duge loai bod trong chan khong dé tao
ra ((2R,5R)-5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-2-
yl)metanol (1,73 g, 91%). LC/MS (M+H) = 436,1, 'H NMR (400 MHz, MeOH-ds) &
1,33 - 1,65 (m, 2 H) 1,84 (dd, /~13,07, 2,93 Hz, 1 H) 2,13 (d, J~12,10 Hz, 1 H) 2,46
(m, 3 H) 2,52 (t, /11,32 Hz, 1 H) 2,66 - 2,80 (m, 1 H) 3,39 - 3,64 (m, 3 H) 4,21-4,26
(m, 1 H) 6,76 (d, J/=3,90 Hz, 1 H) 7,33 - 7,44 (m, 2 H) 7,49 (d, J=3,90 Hz, 1 H) 8,02
(d, /=8,20 Hz, 2 H). 7

Buéc 9.  ((2R,5R)-5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-2-
yl)metanol. B6 sung MeOH (10 mL) va K2COs (767 mg, 2,2 duong lugng) vao binh
day tron chia (2R,5R)-5-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-2-yl)metanol (1,1 g, 2,52 mmol). Hén hop phan ung dugc khudy & nhiét do
trong phong qua dém va sau d6 rét vao nudc. Hén hop nuée nay duge chiét bang n-
BuOH. Céc phin chiét hitu co duoc 1am kho (Na;SO4) va dung méi dugce loai bo dé
tao ra san phim tho, ma duoc tinh ché bang phwong phap sic ky (silica, DCM/MeOH
(10:1, MeOH:NH4OH) d tao ra san phdm mong muén (610 mg, 86%). LC/MS (M+H)
282,1, 'TH NMR (400 MHz, MeOH-d4) 8 1,19 - 1,67 (m, 2 H) 1,84 (dd, J=13,07, 2,93
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Hz, 1 H) 2,18 (d, /=12,88 Hz, 1 H) 2,67 (dd, J=7,22, 4,10 Hz, 1 H) 3,40 - 3,61 (m, 3
H) 3,94 - 4,09 (m, 1 H) 4,26 (t, /~11,32 Hz, 1 H) 6,58 (d, /=3,51 Hz, 1 H) 6,95 - 7,06
(m, 1 H).

Buéc 10. ((2R,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-2-yl)metanol.
Bb sung 10% Pd/C (100 mg) va amoni format (233 mg, 5 duong lugng) vao binh day
tron chira  (2R,5R)-5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-2-
yl)metanol (202 mg, 0,72 mmol) trong etanol (20 mL). Hon hop phan ung dugc dun
néng dén héi luu qua dém va sau d6 loc qua tAm Celite®. Dung méi duge loai bd
trong chan khéng dé& tao ra  ((2R,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-2-yl)metanol (110 mg, 62%). LC/MS (M+H) 248,1. "H NMR (400
MHz, MeOH-ds) § 1,80 - 2,24 (m, 4 H) 3,35-3,39 (m, 2 H) 3,66 - 3,89 (m, 3 H) 4,49
(t, J=4,10 Hz, 1 H) 6,70 (d, /=3,51 Hz, 1 H) 7,15 (d, /=3,51 Hz, 1 H) 8,11 - 8,28 (m, 1
H).

Budc 11. 1-((2R,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-(hydroxymetyl)
piperidin-1-yl)prop-2-en-1-on. B sung TEA (0,19 mL, 2,0 dwong lugng) vao dung
dich chra ((2R,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-2-yl)metanol
(172 mg, 0,69 mmol) trong DCM/CHCl3/CF;CH20H (3:1:0,5 mL). Hén hop phan tmg
dugc 1am mét dén 0 °C. Sau 30 phut, acryloyl clorua (trong DCM, 1 mL) dugc bb sung
ting giot. Sau 2 gid, hdn hgp phan ing duge rét vao nude/DCM va cac 16p dugc tach.
Pha hitu co duogc thu gom, lam khd (Na2SO4) va dung moi dugc loai bo dé tao ra san
phim thd (224 mg). Mot phéh san phém tho (50 mg) dugc tinh ché bing RP-HPLC dé
tao ra 1-((2R,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-(hydroxymetyl) piper-
idin-1-yl)prop-2-en-1-on (4,4 mg). LC/MS (M+H) 302,2. '"H NMR (400 MHz, MeOH-
ds) & ppm 1,72 - 2,22 (m, 4 H) 2,81 - 2,99 (m, 1 H) 3,65 - 3,85 (m, 2 H) 3,88 - 4,17 (m,
2 H) 4,25 - 4,45 (m, 1 H) 5,80 (d, /~12,10 Hz, 1 H) 6,26 (d, J/=16,78 Hz, 1 H) 6,80 -
6,99 (m, 2 H) 7,39 (br s, 1 H) 8,21 - 8,40 (m, 1 H). '

Vi du 8: 1-((3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c]pyridin-6(2H)-yl)prop-2-en-1-on.

Bude 1. tert-Butyl 1H-pyrolo[2,3-c]pyridin-1-carboxylat. B6 sung K2CO;3 (584 g, 4,23
mol) va DMAP (12,9 g, 0,11 mol) vao dung dich chira 1H-pyrolo[2,3-c]pyridin (250 g,
2,12 mol) trong CH3CN (2L). Sau 10 phut, (Boc).0 (508,7 g, 2,33 mol) duge bd sung
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trong khoang thoi gian 40 phut. Sau khi bd sung, hdn hop thu duge duge khudy & nhiét
d6 trong phong trong 3 gid. TLC (ete dau héa: etyl axetat, 1:1) cho thiy nguyén liéu
ban diu da dugc tiéu thy hoan toan. Hon hop nay duoc loc, va dich loc duge 1am bay
hoi dén khé, va sau d6 phan doan gitta EtOAc (4 L) va nuéc (2 L). Pha hitu co dugc
rira bing nuéc mudi (1 L), 1am kho qua NaSO4 va co diic dé tao ra tert-butyl 1H-
pyrolo[2,3-c]pyridin-1-carboxylat (830 g, 90%) dudi dang chét rén mau tring. 'H
NMR (400 MHz, CDCI3) § 9,3 (bs, 1 H) 8,32 (d, 1 H), 7,65 (bs, 1 H), 7,41-7,39 (m, 1
H), 6,50 (d, 1 H), 1,62 (s, 9 H).

Buéc 2. (3aS,7aR)-tert-Butyl octahydro-1H-pyrolo[2,3-c]pyridin-1-carboxylat. Bb
sung PtO2 (13 g) trong khi quyén Ar vao binh hydro héa kho. Dung dich chua tert-
butyl 1H-pyrolo[2,3-c]pyridin-1-carboxylat (135 g, 0,62 mol) trong EtOH (3 L) dugc
bd sung va hdn hop thu duge dugc hydro hda trong Hz & &p suit 0,345 MPa (50 psi) &
80 °C trong 48 gid. TLC (ete ddu hoa/EtOAc, 1:1) thé hién ring nguyén liéu ban dau
da dugce tiéu thu hoan toan. Hon hop phan tng duge loc, va dich loc duge cd ddc dé
tao ra (3aS,7aR)-tert-butyl octahydro-1H-pyrolo[2,3-c]pyridin-1-carboxylat (810 g,
96,4%) dudi dang dau khong mau. "H NMR (400 MHz, MeOH-ds) 8 1,27 - 1,43 (m, 9
H) 1,49 - 1,95 (m, 4 H) 2,18 - 2,48 (m, 2 H) 2,53 - 2,77 (m, 2 H) 3,09 (d, J=5,02 Hz, 1
H) 3,19 - 3,42 (m, 2 H) 3,62 (br s, 1 H).

Buéc 3. (3aR,7aR)-Benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat. B6
sung timg giot Cbz-Cl (181 g, 1,06 mol) vao dung dich ¢6 khudy chira (3aS,7aR)-tert-
butyl octahydro-1H-pyrolo[2,3-c]pyridin-1-carboxylat (200 g, 0,885 mol) va DIPEA
(251 g, 1,95 mol) trong DCM (2L) & 0 °C trong khoang thoi gian 45 phut. Sau khi bd
sung, hdén hop thu duoc dugc khudy & nhiét d6 trong phong trong 16 gid. TLC
(DCM/MeOH, 10:1) thé hién réng nguyén li€u ban dau da duoc tiéu thu hoan toan.
Hdn hop phan tmg duge 1am bay hoi dén khd, va sau d6 phan doan gitta EtOAc (8L)
va nude (3 L); Pha hitu co duogc rira bang nudce (3 L) va nuéce mubi (3 L), 1am khd qua
Na;SO4 khan va c6 dic dé tao ra (3aS,7aR)-tert-butyl octahydro-1H-pyrolo[2,3-
c]pyridin-1-carboxylat (1147 g, 90%) dudi dang diu khéng mau.

'"HNMR (400 MHz, CDCl3) 8 1,15 - 1,48 (m, 9 H) 1,51 - 1,65 (m, 1 H) 1,68 - 1,90 (m,
2 H) 2,32 (brs, 1 H) 2,72 (t, /~11,04 Hz, 1 H) 2,97 (br s, 1 H) 3,13 - 3,56 (m, 3 H)
3,73 (s, 2 H) 3,85 - 4,28 (m, 1 H) 4,91 - 5,14 (m, 2 H) 7,12 - 7,38 (m, 5 H).
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Buéc 4, 5 va 6. (3aR,7aR)-Benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-
carboxylat va (3aS,7aS)-benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat.
B4 sung ting giot HCl 4M trong dioxan (2,5 L) vao dung dich c¢6 khudy & 0 °C chta
(3aS,7aR)-tert-butyl octahydro-1H-pyrolo[2,3-c]pyridin-1-carboxylat (280 g, 0,68
mol) trong DCM (600 mL) trong khoang thoi gian 1 gid. Hon hgp phan tng duoc
khudy & nhiét do trong phong trong 15 gio. TLC (ete dau hoa/EtOAc, 2:1) thé hién
rang nguyén liéu ban dau da duoc tiéu thu hoan toan. Hon hop phan ting dugc 1am bay
hoi dén kho, va sau d6 phan doan gitta MTBE (6L) va nuéc H20 (4 L), sau d6 pha
nude duoce bazo hoa dén do pH 9~10 va chiét bing DCM (3 L*4). C4c 16p hitu co hdn
hop duge ¢6 dic dé tao ra rac-(3aR,7aR)-benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-
6(2H)-carboxylat (687 g, 85%), ma dwoc tich bing phuong phédp SFC dé tao ra
(3aS,7aS)-benzyl  hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat (280 g,
42,2%) va (3aR,7aR)-benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat
(270, 39,3%) duéi dang ddu mau vang. (Pinh 1 13 (3aR,7aR)-benzyl hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-carboxylat, thoi gian luvu = 9,81; dinh 2 1a (3aS,7aS)-
benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat, thoi gian luu = 10,63).
"HNMR (400 MHz, CDCl3) & 1,28 - 1,63 (m, 3 H) 1,68 - 1,90 (m, 2 H) 1,97 - 2,09 (m,
1 H) 2,71 - 3,19 (m, 4 H) 3,26 - 3,43 (m, 1 H) 3,55 - 3,77 (m, 2 H) 5,02 (br s, 2 H)
7,00 - 7,35 (m, 5 H). Céc diéu kién tach: Thiét bi: SFC 350; Cot: AS
250mmx50mm,10 pm; Pha déng: A: CO2 siéu téi han, B: EtOH (0,05%DEA) , A:B
=65:35 & 240ml/phit; Nhiét do cot: 38 °C; Ap suat phun: 10 Mpa (100 Bar); Nhiét do
phun: 60 °C; Nhiét d6 thiét bi bdc hoi: 20 °C; nhiét d6 thiét bj Trimmer: 25 °C; Budc
song: 220nm.

Budc 7. (3aS,7aS)-Benzyl 1-(2-clo-7H-pyrolo[2,3-d]|pyrimidin-4-yl)hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-carboxylat. Hon hop chita (3aS,7aS)-benzyl hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat, dinh 2 (135 g, 0,52 mol), DIPEA (268 g,
2,1 mol) va 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (88,7 g, 0,47 mol) trong n-BuOH
(1L) dwoc dun néng dén 80 °C trong 3 gid, TLC (Ete dAu hda/ether, 2:1) thé hién ring
2,4-diclo-7H-pyrolo[2,3-d]pyrimidin da dugc tiéu thu hoan toan. Hén hop phéan tng
dugc 1am mét dén nhiét do trong phong va 1am bay hoi dén kho bang bom diu & 45
°C. Phan con lai duoc phan doan gitta DCM (2L) va nuéc (1,5 L); Pha hiru co duoc

rira bing nude (1 L) va nude mubi (1 L), 1am khd qua Na;SOs4 va c6 dic dé tao ra
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(3aS,7aS)-benzyl 1-(2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c]pyridin-6(2H)-carboxylat (310 g, 80%) dudi dang chit rin mau vang. "H NMR (400
MHz, DMSO-dg) 1,58 - 2,35 (m, 5 H) 2,90 - 3,28 (m, 2 H) 3,58 - 4,07 (m, 3 H) 4,35
(brs, 2 H) 5,16 (brs, 2 H) 6,46 - 6,85 (m, 1 H) 7,12 - 7,57 (m, 6 H) 11,87 (br s, 1 H).
Buéc 8.  4-((3aR,7aS)-Octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-
d]pyrimidin. Bb sung Pd/C (12 g) trong khi quyén Ar vao binh hydro héa Parr. Sau do,
dung dich chita (3aS,7aS)-benzyl 1-(2-clo-7TH-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat (62 g, 0,15 mol) trong EtOH (1,2 L) dugc
bd sung vao va hdn hop thu dugc duge hydro héa trong Ha & 4p sudt 0,345 MPa (50
psi) & 65 °C trong 48 gid, TLC (Ete ddu hoa/EtOAc, 1:1) thé hién ring nguyén lidu
ban dau d3 dugc tiéu thy hoan toan; hdn hop phan tmg dugce loc va banh loc dugc rira
bing MeOH 4m va nude (ty 18 1:1 thé tich/thé tich, 500 mLx2); dich lgc hdn hop duoc
lam bay hoi d& tao ra 4-((3aR,7aS)-octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-
pyrolo[2,3-d]pyrimidin (190 g, 90%) duéi dang chét rdn mau trang.

Budc 9. 1-((3aS,7aS)-1-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c]pyridin-6(2H)-yl)prop-2-en-1-on. BS sung can than timg giot dung dich acryloyl clo-
rua (53,3 g, 0,59 mol) trong MeCN (150 mL) vao dung dich chira 4-((3aR,7aS)-
octahydro-1H-pyrolo[2,3-c]pyridin-1-y1)-7H-pyrolo[2,3-d]pyrimidin (150 g, 0,54 mol)
trong dung dich nuéc NaHCO3 (150 g, 1,79 mol) trong H20 (1,5 L) ¢ 0 °C. Sau khi bd
sung, hdn hop thu duoc dugc khudy & nhiét do trong phong trong 2 gid. TLC
(DCM/MeOH, 5:1) thé hién ring 4-((3aR,7aS)-octahydro-1H-pyrolo[2,3-c]pyridin-1-
yl)-7H-pyrolo[2,3-d]pyrimidin d4 dugc tiéu thy hoan toan. Hbn hop phan tmg duoc
chiét bang DCM (500 mL*4) va céc 16p hitu co hdn hop duge cd dic dé tao ra san
phim thd, ma dwoc tinh ché bing phwong phap sdc ky cot dé tao ra 1-((3aS,7aS)-1-
(7H-pyrolo[2,3 -d]pyrimidin-4-yl)hexahydro- 1H-pyrolo[2,3-c]pyridin-6(2H)-yl)prop-
2-en-1-on (130 g, 81%) dudi dang chét rin mau tring. '"H NMR (400 MHz, DMSO-
de): 6 11,58 (s, 1H) 8,09-8,07 (d, J=9,2Hz, 1H) 7,115(s, 1H), 6,82-6,78 (m, 1H), 6,51
(m, 1H), 6,05-6,01 (m, 1H), 5,69-5,85 (m, 1H), 4,69-4,68 (m, 0,5H), 4,27 (s, 1H),
3,90-3,74 (m, 3H), 3,13-3,24 (m, 2H), 2,74-2,71 (m, 0,5H), 2,19-1,74 (m, 4,5 H).
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Vi du 9: 1-((2S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-etylpiperidin-1-
yl)prop-2-en-1-on.

5-((tert-butoxycacbonyl)amino)-2-etylpiperidin-1-carboxylat dang raxemic dugc diéu
ché bing cach st dung quy trinh twong ty vé&i hop chit trung gian metyl. Hop chat
trung gian dang raxemic chira cac chit ddng phén cis 1am thanh phan chinh nhu trong
truong hop dbi véi hop chét trung gian metyl. Hon hop raxemic duge tach thanh bdn
chét ddng phan tinh khiét vé mit quang hoc bing phuong phép SFC bt ddi, va thu
duoc hai chat ddng phan cis dudi dang dinh 3 va 4. Cac didu kién tach bing phuong
phép SFC diéu ché: Cot: Chiralcel OJ-H 30x250mm; Pha dong: 95/5 COz/metanol;
Tbc dd dong: 120ml/phut; Budc séng: 210nm; diéu kién phén tich SFC: Cot: Chiralcel
OJ-H 4,6x25mm; Pha dong: 5-60% CO»/metanol; Tbc do dong: 3ml/phut; Budc song:
210nm.

Pidu ché cac chit twong tu cubi cing bing cich sit dung benzyl 5-((tert-
butoxycacbonyl)amino)-2-etylpiperidin-1-carboxylat tinh khiét v& mit chét ddng phan
d6i anh theo céc quy trinh twong ty nhu ddi véi cac chét twong tu khac (xem Vi du 5).
Do d6  1-((2S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-etylpiperidin-1-
yl)prop-2-en-1-on dugc didu ché tr dinh 3 cla san phdm tich tur 5-((tert-
butoxycacbonyl)amino)-2-etylpiperidin-1-carboxylat dang raxemic. 'H NMR
(400MHz, DMSO-ds) & 11,51 (br s, 1H), 8,11 (d, J=13,6 Hz, 1H), 7,26 (dd, J=6,6,
21,4 Hz, 1H), 7,08 (br s, 1H), 6,9 - 6,7 (m, 1H), 6,53 (s, 1H), 6,10 (d, J=16,8 Hz, 1H),
5,7 - 5,6 (m, 1H), 4,57 (br s, 1H), 4,07 (m, 2H), 2,90 (t, J=12,1 Hz, 1H), 1,92 - 1,5 (m,
6H), 0,81 (m, 3H). LCMS (axit, chay 3 phut): thoi gian luu 0,76 phit. LC/MS (M+H)
=300,25.

Vi du 10: 1-((3R,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-flopiperidin-1-
yl)prop-2-en-1-on

Bude 1. N-((3R,5R)-1-Benzyl-5-flopiperidin-3-yl)-2-clo-7H-pyrolo[2,3-d]pyrimidin-
4-amin. Hén hop chita (3R,5R)-1-benzyl-5-flopiperidin-3-amin (dugc diéu ché nhu
md ta trong Eur. J. Org. Chem. 2012, 10, 2023 va Org. Lett. 2011, 13, 4442) (500 mg,
2,4 mmol), DIPEA (1,55 g, 12 mmol) va 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (495
mg, 2,64 mmol) trong n-BuOH (35 mL) dugc dun néng dén 130-140 °C qua dém. LC-
MS thé hién ring phan tng d4 hoan thanh. TLC (PE/EtOAc, 1:1) thé hién ring nguyén
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liéu ban dau di dugc tidu thu hodn toan va san phém mong mubn d& duoc tao ra. Hon
hop phéan tmg dugc 1am mat dén nhiét do trong phong va lam bay hoi dén kho trong
chan khong & 45 °C. Phan con lai duoc xir I bing nudce (20 mL) va chiét bang EtOAc
(30 mLx2). Cac 16p hitu co hdn hgp dugc rira bang nuéc mubi, 1am khd qua NazSOq4
va b diic dé tao ra san phdm thd, ma dugc tinh ché bang phuong phap séc ky dé taora
N-((3R,5R)-1-benzyl-5-flopiperidin-3-yl)-2-clo-7H-pyrolo[2,3-d]pyrimidin-4-amin
(760 mg, 88,0 %) dudi dang dau. LC/MS (M+H) 360,2.

Buéce 2. N-((3R,5R)-5-Flopiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin. B& sung
vao binh hydro hoa Parr khd 10% Pd/C (160 mg) kho trong khi quyén Ar tiép theo 13
dung dich chta N-((3R,5R)-1-benzyl-5-flopiperidin-3-yl)-2-clo-7H-pyrolo[2,3-
d]pyrimidin-4-amin (940 mg, 2,61 mmol) trong MeOH (30 mL) va THF (6 mL). Hdn
hop thu dugc dugce hydro hoa trong Hz & ap suit 0,345 MPa (50 psi) & 35 °C trong 72
gio. LC-MS thé hién rang hau hét nguyén liéu ban dau da duoc tidu thu hoan toan va
san phém mong mubn da duge tao ra. Dung dich phan tmg duge loc qua tAm Celite®,
va béanh loc dugce rira bang MeOH ba 14n. Dich loc hén hop duogc cd dic d8 tao ra N-
((3R,5R)-5-flopiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (600 mg, 97,5%)
dudi dang chit rén mau tring. '"H NMR (400MHz, DMSO-dg) § 11,61 (br s, 1H), 9,50
(br s, 1H), 8,22 - 8,11 (m, 1H), 7,60 (d, J=7,8 Hz, 1H), 7,23 - 7,03 (m, 1H), 6,61 (d,
J=1,8 Hz, 1H), 5,32 - 5,13 (m, 1H), 4,80 - 4,64 (m, 1H), 3,32 - 3,24 (m, 1H), 3,22 -
3,12 (m, 1H), 2,84 (t, J=11,5 Hz, 1H), 2,32 (br s, 1H), 2,05 - 1,85 (m, 1H), 1,37 - 0,82
(m, 1H).

Buéc 3. 1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-flopiperidin-1-
yl)prop-2-en-1-on.

B6 sung ting giot acryl-Cl (85 mg, 0,93 mmol) vao dung dich c6 khudy chira N-
((3R,5R)-5-flopiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (200 mg, 0,85 mmol)
trong THF (12 mL) va dung dich nuéc NaHCO; (12 mL) ¢ 0 °C. Hon hop thu duge
duge khudy o 0 °C trong 2 gid. TLC (DCM/MeOH, 10:1) thé hién rang nguyén lidu
ban dau da dugc tiu thy hoan toan. Hon hop phan tng dugc pha lodng bang H20 (20
mL) va chiét bang EtOAc (30 mLx2); 16p hitu co hdn hop duge rira bing nude mudi,
lam kh6 qua NaSO4 va c6 dic dé tao ra san phdm tho, ma duoc tinh ché tiép bang
phuong phéap sdc ky cdt trén silica gel (MeOH: DCM, 0-8%) dé tao ra 1-((3R,5R)-3-
((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-flopiperidin-1-yl)prop-2-en-1-on (130 mg,
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53,0%) dudi dang chit rdn mau trang. '"H NMR (400MHz, DMSO-ds) & 11,55 (br s,
1H), 8,13 (d, J=18,8 Hz, 1H), 7,41 - 7,27 (m, 1H), 7,10 (br s, 1H), 6,80 (dd, J=10,5,
16,8 Hz, 1H), 6,55 (br s, 1H), 6,13 (dd, J=2,3, 16,6 Hz, 1H), 5,70 (d, J=10,3 Hz, 1H),
5,17 - 4,91 (m, 1H), 4,71 - 4,18 (m, 3H), 3,40 (d, J=15,1 Hz, 0,5H), 3,19 - 2,98 (m,
1H), 2,61 (t, J=11,5 Hz, 0,5H), 2,29 (d, J=6,0 Hz, 1H), 2,05 - 1,74 (m, 1H).

Vi du 11: 1-((3R,4S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-
yl)prop-2-en-1-on

Bu6c 1. rac-(3R,4S)-tert-Butyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
metylpiperidin-1-carboxylat. Bé sung DIPEA (903 mg, 6,999 mmol, 3,0 duong lugng)
vao dung dich cha rac-(3R,4S)-tert-butyl 3-amino-4-metylpiperidin-1-carboxylat
(duge didu ché nhu md ta trong W02011029046) (500 mg, 2,333 mmol) va 2,4-diclo-
7H-pyrolo[2,3-d]pyrimidin (483 mg, 2,566 mmol, 1,1 duong lugng) trong n-BuOH
(15 mL) & nhiét d¢ trong phong, va dun néng dén 140 °C qua dém. Sau khi LCMS cho
thiy phan Gmg di hoan thanh, hén hgp phan ung dugc c6 dic dén kho trong chan
khong. Phan con lai dugc hoa tan trong EtOAc (50 mL) va pha lodng bang nudc (50
mL). Céc 16p dugc tach va 16p nuée duge chiét bing EtOAc (50 mLx1), va céc 16p
hitu co hén hop duoc rira bing nuéce mudi, 1lam kho bing natri sulfat. Dung mdi dugc
loai bo trong diéu kién 4p suét giam. Phan con lai dugc tinh ché bing phuong phap sac
ky cot (EtOAc/PE = 8% ~ 50%) dé tao ra rac-(3R,4S)-tert-butyl 3-((2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-carboxylat (rac-trans, 563 mg,
66 %) dudi dang chit rdn mau vang. '"H NMR (400MHz, CDCl3) 8 11,92 (br s, 1H),
7,14 (br s, 1H), 6,46 (br s, 1H), 4,40 (d, J=9,3 Hz, 1H), 4,08-3,65 (m, 2H), 2,98 - 2,63
(m,2H), 1,90 - 1,60 (m, 3H), 1,52-1,38 (m, 1H), 1,48 (s, 9H), 1,11 - 1,05 (m, 3H). |
Budc 2. Rac-(3R,4S)-tert-Butyl  3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
metylpiperidin-1-carboxylat. B6 sung vao binh hydro héa Parr kho, Pd/C kho (100
mg) trong khi quyén N, Dung dich chira rac-(3R,4S)-tert-butyl 3-((2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-carboxylat (560 mg, 1,531
mmol) trong MeOH/THF (30 mL/10 mL) duoc bd sung Vé,O, va hén hop thu dugc
duge dun néng dén 40 °C trong Ha & &p suét 0,345 MPa (50 psi) trong 2 ngdy. Sau khi
LLCMS th8 hién ring phan ing di hoan thanh, hén hop phan umg dugce loc, va banh loc
duoc rira bing MeOH. Dich loc hdn hop duge lam bay hoi dé tao ra rac-(3R,4S)-tert-
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butyl 3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-carboxylat (520
mg, 93 %) dudi dang chét rin mau vang. LC/MS (M+H) = 332,2.

Buéc 3. Rac-N-((3R,4S)-4-Metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin.
B6 sung HCI 4,0M/dioxan (15 mL) vao dung dich chtra rac-(3R,4S)-tert-butyl 3-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-carboxylat (520 mg, 1,531
mmol) trong DCM (15 mL) & 0 °C. Hén hop phéan tmg dugc d& cho 4m dén nhiét do
trong phong va khudy trong 3 gid. Sau khi LCMS thé hién ring phan ung di hoan
thanh, hdn hop phéan tng dugc c6 dic dé tao ra rac-N-((3R,4S)-4-metylpiperidin-3-yl)-
7TH-pyrolo[2,3-d]pyrimidin-4-amin (410 mg, 100 %) dudi dang chéit rén. LC/MS
(M+H) =232,2.

Buéc 4. rac-1-((3R,4S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-
1-yl)prop-2-en-1-on.

B6 sung acryloyl clorua (152 mg, 1,683 mmol, 1,1 duwong lugng) vao dung dich chira
rac-N-((3R,4S)-4-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (410 mg,
1,530 mmol) trong THF (20 mL) va NaHCO; bédo hoa (15 mL) & 0 °C. Hbn hop phan
ting dugc khudy & 0 °C trong 2 gid. Sau khi TLC (EtOAc/MeOH, 10:1) thé hién ring
phan tGng d3 hoan thanh, hdn hgp phan tmg dugc pha lodng bang nudc (50 mL), va
chiét bang EtOAc (50 mLx2). Cac 16p hitu co hén hep duge rira bing nudc mudi, 1am
kho qua Na»SO4 va 6 dic. Phan con lai duge tinh ché bing phuong phép sic ky cot
nhanh (MeOH/EtOAc, 2%~10%) va dong khd dé tao ra rac-1-((3R,4S)-3-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on (150 mg,
34 %) dudi dang chit rin mau tring. '"H NMR (400MHz, DMSO-de) § 11,53 (br s,
1H), 8,08 (d,J=15,1 Hz, 1H), 7,32 - 7,20 (m, 1H), 7,08 (br s, 1H), 6,81 (dt, J=10,5,
17,3 Hz, 1H), 6,59 (br s, 1H), 6,12 (d, J=14,8 Hz, 1H), 5,69 (d, J=10,3 Hz, 1H), 4,65 -
4,39 (m, 1H), 4,27 - 4,04 (m, 1H), 3,94 - 3,71 (m, 1H), 3,08 - 2,96 (m, 0,5H), 2,89 -
2,77 (m, 0,5H), 2,71 - 2,60 (m, 0,5H), 2,46 - 2,28 (m, 0,5H), 1,82 (d, J=12,3 Hz, 2H),
1,29 - 1,12 (m, 1H), 0,94 (dd, J=6,0, 12,3 Hz, 3H), LCMS (M+H) = 286,1.

Buéc 5. 1-((3R,4S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-
yl)prop-2-en-1-on (dinh 1) va 1-((3S,4R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-
4-metylpiperidin-1-yl)prop-2-en-1-on (dinh 2). rac-1-((3R,4S)-3-((7H-Pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on (120 mg) duogc tach
bing phwong phédp SFC bét dbi (Chiral Pak-AD (250 x 30 mm, 5um), 30% EtOH
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(0,05% NH3 trong H20) trong CO2) d8 tao ra cap chit ddng phan dbi anh, (Dinh 1,
47,8 mg) va (Pinh 2, 48,2 mg) dudi dang cac chét rén mau tring, héa lap thé tuyét d6i
duoc gan tuy y. '

Dit lidu cta dinh 1: '"H NMR (400MHz, DMSO-ds) 8 11,53 (br s, 1H), 8,08 (d, J=15,1
Hz, 1H), 7,32 - 7,20 (m, 1H), 7,08 (br s, 1H), 6,81 (dt, J=10,5, 17,3 Hz, 1H), 6,59 (br
s, 1H), 6,12 (d, J=14,8 Hz, 1H), 5,69 (d, J=10,3 Hz, 1H), 4,65 - 4,39 (m, 1H), 4,27 -
4,04 (m, 1H), 3,94 - 3,71 (m, 1H), 3,08 - 2,96 (m, 0,5H), 2,89 - 2,77 (m, 0,5H), 2,71 -
2,60 (m, 0,5H), 2,46 - 2,28 (m, 0,5H), 1,82 (d, J=12,3 Hz, 2H), 1,29 - 1,12 (m, 1H),
0,94 (dd, J=6,0, 12,3 Hz, 3H), LCMS (M+H) = 285,9.

Dit liéu ctia dinh 2: 'TH NMR (400MHz, DMSO-ds) 6 11,53 (br s, 1H), 8,08 (d, J=15,1
Hz, 1H), 7,32 - 7,20 (m, 1H), 7,08 (br s, 1H), 6,81 (dt, J=10,5, 17,3 Hz, 1H), 6,59 (br
s, 1H), 6,12 (d, J=14,8 Hz, 1H), 5,69 (d, J=10,3 Hz, 1H), 4,65 - 4,39 (m, 1H), 4,27 -
4,04 (m, 1H), 3,94 - 3,71 (m, 1H), 3,08 - 2,96 (m, 0,5H), 2,89 - 2,77 (m, 0,5H), 2,71 -
2,60 (m, 0,5H), 2,46 - 2,28 (m, 0,5H), 1,82 (d, J=12,3 Hz, 2H), 1,29 - 1,12 (m, 1H),
0,94 (dd, J=6,0, 12,3 Hz, 3H), LCMS (M+H) = 285,9.

Vi dlj 12: (R)-1-(3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-
l-on

Budc 1. (R)-tert-Butyl 3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat. B4 sung DIPEA (6,0 mL, 1,2 duong luong) va tert-butyl este cua axit (R)-
3-amino piperidin-1-carboxylic (6,82 g, 1,2 dwong luong) vao dung dich co6 khudy
chita 4-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (8,73 g, 28,4 mmol) trong n-Butanol
(100 mL). Hdn hop phan tng dugc dun néng & 70°C qua dém. Dung mdi dugc loai bo
trong didu kién 4p suit giam va phin c3n thé dugce tinh ché bing phuong phép sic ky
cdt (silic oxit ¢& 100-200 mesh, 0-3% MeOH trong DCM) dé thu duoc (R)-tert-butyl
3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (5,6 g,
42%). LC/MS (M+H) = 472,2. 'H NMR (400 MHz, CDCl3) 6 ppm 1,09 - 1,30 (m, 4
H) 1,33 (br s, 9 H) 1,49 - 1,94 (m, 2 H) 2,34 (s, 3 H) 3,37 (br s, 2 H) 3,67 (d, /~12,88
Hz, 1 H) 4,09 - 4,21 (m, 1 H) 6,39 (d, J/=4,10 Hz, 1 H) 7,10 - 7,29 (m, 2 H) 7,42 (d,
J=4,10 Hz, 1 H) 7,92 - 8,07 (m, 2 H) 8,39 (s, 1 H).

Buéc 2. (R)-tert-Butyl 3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat. B6 sung LiOH-H20 (2,99g, 125 mmol, 2 duong lugng) vao dung dich c6
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khudy chira (R)-tert-butyl 3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) piperi-
din-1-carboxylat (29,4g, 62mmol) trong MeOH (96 mL), THF (96 mL) va nudc
(96mL). Hn hop nay dugc dun néng & 60°C trong 1 gid. Sau khi hdn hop phan tmg
duoc 1am mét dén nhiét d6 trong phong, dung méi hitu co dugc lam bay hoi trong
chan khéng. Hon hop nuéc ndy dugc 1am cho c6 tinh axit nhe va sau d6 duoc chiét
béng etyl axetat (4 x 150 mL). C4c phan doan hitu co dugc két hop va rira bang nudc
mubi, 1am kho qua NaSO4 va cd dic dudi &p suit giam. Nguyén liéu thd duge tinh
ché bang phuong phap sic ky cot (silic oxit ¢c& 100-200 mesh, 0-2% MeOH trong
DCM) & tao ra 8,5g (70%) (R)-tert-butyl 3-((7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat dudi dang chit rén mau tring duc. LC/MS(M+H)
318,2. 'TH NMR (400 MHz, CDCl3) & 1,45 (br s, 9 H) 1,58 - 1,87 (m, 3 H) 2,04 (dd,
J=8,39, 4,10 Hz, 1 H) 3,35 - 3,56 (m, 2 H) 3,75 - 3,91 (m, 2 H) 4,22 - 4,38 (m, 1 H)
5,18 (br's, 1 H) 6,33 - 6,47 (m, 1 H) 7,11 (d, J/=2,34 Hz, 1 H) 8,39 (s, 1 H) 10,19 (br s,
1 H). |
Buéc 3. (R)-N-(Piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin. B6 sung timg giot
HCI 4M trong dioxan (60 mL) vao dung dich ¢o khudy chia (R)-tert-butyl 3-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat trong dioxan (40 mL). Phan
tmg dugc khudy trong ~1 gid va sau d6 pha loang bing dietyl ete dé tao ra chét ran,
ma duoc loc va thu gom. Chét rin nay dugc 1am khd & d chan kho cao dé tao ra mubi
HCl cia (R)-N-(piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (4,6 g, 92%).
LC/MS (M+H) = 218,2. 'H NMR (400 MHz, D>0) 3 1,70 - 2,31 (m, 4 H) 2,94 - 3,18
(m, 2 H) 3,32 - 3,45 (m, 1 H) 3,64 (dd, J/=12,68, 4,10 Hz, 1 H) 4,31 - 4,47 (m, 1 H)
6,78 (d, J=3,51 Hz, 1 H) 7,35 (d, /=3,90 Hz, 1 H) 8,24 - 8,35 (m, 1 H).
Budc 4. (R)-1-(3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-
on. B sung DCM (30 mL), EtOH (3 mL) va TEA (2,11 mL, 4,4 duong luwgng) vao
binh d4y tron chita mubi HCI cta (R)-N-(piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-
4-amin (1,0 g, 3,44 mmol). Sau 30 phut, acrylolyl clorua trong 20 ml DCM dugc bb
sung timg giot va phan tmg duge khudy & nhiét do trong phong trong 2 gio. Hdn hop
nay duoc rét vao nude va cac 16p dugc tach. Pha hitu co duge 1am khé (Na2SOq4) va
" dung moi dugc loai bd dé tao ra san phdm tho (~900 mg). Nguyén liéu ndy dugc tinh
ché bing phuong phap sic ky (silic oxit, DCM/MEOH) d¢ tao ra (R)-1-(3-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (310 mg, 33%).
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LC/MS (M+H) = 272,1. 'H NMR (400 MHz, DMSO-ds) & 1,40 - 2,12 (m, 3 H) 2,61 -
2,76 (m, 1 H) 2,89 - 3,18 (m, 2 H) 3,92 - 4,22 (m, 2 H) 4,55 (d, /~12,10 Hz, 1 H) 5,47
- 5,75 (m, 1 H) 5,97 - 6,20 (m, 1 H) 6,60 (br s, 1 H) 6,65 - 6,90 (m, 1 H) 7,00 - 7,13
(m, 1 H) 7,25 (d, J=6,63 Hz, 1 H) 8,12 (d, J=14,44 Hz, 1 H) 11,50 (br s, 1 H).

Vi du 13: 1-((2S,5R)-5-((5-(2-Metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on

Buéc 1. (+)-(2S,5R)-Benzyl 5-amino-2-metylpiperidin-1-carboxylat va (-)-(2R,3S)-
benzyl 5-amino-2-metylpiperidin-1-carboxylat. (2S,5R)-benzyl 5-amino-2-
metylpiperidin-1-carboxylat (Vi du 5, buéc 5, 10 g) dang raxemic dugc tinh ché bang
SFC bét dbi (xenluloza-2; CO/MeOH-0,2% NH3/EtOH) dé tao ra dinh 1: (2R,5S)-
benzyl 5-amino-2-metylpiperidin-1-carboxylat, [a]d20 = -7,09 (¢ = 1,1, MeOH). H
NMR (400MHz, DMSO-d¢) & 8,37 (br s, 3H), 7,24 - 7,49 (m, 5H), 5,09 (s, 2H), 4,32
(m, 1H), 4,16 (d, J=8,28Hz, 1H), 3,00 (br s, 2H), 1,83 (m, 2H), 1,59 (m, 2H), 1,11 (d,
J=7,03Hz, 3H). Dinh 2: V(2S,5R)-benzyl 5-amino-2-metylpiperidin-1-carboxylat,
[a]d20 = +7,09 (c = 1,1, MeOH). 'H NMR (400MHz, DMSO-ds) & 8,37 (br s, 3H),
7,24 - 7,49 (m, 5H), 5,09 (s, 2H), 4,32 (m, 1H), 4,16 (d, J=8,28Hz, 1H), 3,00 (br s,
2H), 1,83 (m, 2H), 1,59 (m, 2H), 1,11 (d, J=7,03Hz, 3H).

Buéc 2. (2S,5R)-Benzyl 5-((5-(2-metoxyetyl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-2-metylpiperidin- 1-carboxylat. Hdn hop chita 4-clo-5-(2-metoxyetyl)-7-
tosyl-7H-pyrolo[2,3-d]pyrimidin, (+)-(2S,5R)-benzyl 5-amino—2-mety1pipefidin-1-
carboxylat va bazo Hunig trong n-BuOH dugc két hop va dun néng dn 90 °C qua
dém. Ngimg dun néng hdn hop va co dic. Phin con lai dugc tinh ché bang cot Com-
biFlash® (cot vang 24g, 0 dén 50% EA trong Hept) dé tao ra 264 mg (2S,5R)-benzyl
5-((5-(2-metoxyetyl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat. LC/MS (M+H) 578,5.

Budce 3. 5-(2-Metoxyetyl)-N-((3R,68)-6-metylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-amin. B sung vao binh phan tGng Parr (2S,5R)-benzyl 5-((5-(2-
metoxyetyl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-
carboxylat (trong 10 mL EtOH) va Pd(OH), (126 mg). Hdn hgp phan ung dugc khudy
trong Ha & 4p sut 0,172 MPa (25 psi) qua dém & nhiét do trong phong. Hdn hop nay

duoc loc qua Celite® va dung mdi dugc loai bd dé tao ra 190 mg 5-(2-metoxyetyl)-N-
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((3R,68)-6-metylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang
bot mau tréng. LC/MS (M+H): 444,4.

Busc 4.  1-((2S,5R)-5-((5-(2-Metoxyetyl)-7-tosyl-7TH-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-2-metylpiperidin-1-yl)prop-2-en-1-on. B6 sung bazo Hunig vao dung dich
chua 5-(2-metoxyetyl)-N-((3R,68)-6-metylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-amin clorofom (5 mL) ). Dung dich nay dugc lam mat dén 0 °C va acry-
loyl clorua dugc bd sung vao. Sau 30 phut, phan tmg dugc x4c dinh 1a d4 hoan thanh
bing LC/MS, va NaHCOs dugc bd sung vao. Phan ting ndy dugc khudy trong 30 pht.
Pha hitu co duge tch va cd dic. Phin con lai dugc tinh ché bing CombiFlash® (20
dén 100 EA trong heptan) dé tao ra 210 mg 1-((2S,5R)-5-((5-(2-metoxyetyl)-7-tosyl-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-yl)prop-2-en-1-on.

LC/MS (M+H): 498.4.

Budc 5. 1-((2S,5R)-5-((5-(2-Metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on. 1-((2S,5R)-5-((5-(2-Metoxyetyl)-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin—4-yl)amino)-Z-metylpiperidin—1-yl)prop—2-en-1-on (200 mg)
duogc hoa tan trong 3 mL THF. Dung dich chita TBAF (1 M trong THF, 0,804 mL, 2
duong lugng) dugc bd sung vao. Hon hop phan tng dugc dun néng dén 60°C va
khudy qua dém. Hdn hgp phéan tmg dugce lam mat dén nhiét d6 trong phong va pha
lodng bang 10mL EtOAc. Dung dich ndy dugc rira bang NH4Cl (10%), nuéc mudi va
(NazS04) khan. Hdn hop nay dugc loc va cb dic. Phin con lai duoc tinh ché bang cot
CombiFlash® (cft vang 12g, 0 dén 10% MeOH trong DCM) dé tao ra 100 mg 1-
((2S,5R)-5-((5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on. LC/MS (M+H) = 344,3. 'TH NMR (400 MHz,
DMSO-ds) & 8,21 (s, 1H), 7,18 (br s, 1H), 7,08 (s, 1H), 6,82-6,77 (m, 1H), 6,10-6,07 (
m, 1H) 5,68-5,66 (m, 1H) 3,61-3,57 (m, 2H), 3,30 (s, 3H), 3,05-3,00 (m, 2H), 2,49-
2,48 (m, 3H), 1,87-1,56 (m, SH), 1,22-1,18 (m, 3H).

Vi du 14: 1-((3R,55)-3-(7H-Pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-
yl)prop-2-en-1-on (khéng dbi xting va rac-cis)

Budc 1: tert-Butyl (5-metylpyridin-3-yl)carbamat. Dung dich chira 5-metylpyridin-3-
amin (20 vg, 185 mmol) va (Boc),0 (44,4 g, 203,5 mmol) trong THF (360 mL) dugc
khudy & nhiét d¢ trong phong trong 5 giv. TLC (PE/ EtOAc, 1:1) thé hién réng phan
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{ing da hoan thanh. Hén hop phan mg dugc o dic, va nghidn tinh ché bing MTBE dé
tao ra tert-butyl (5-metylpyridin-3-yl)carbamat (26,4 g, 69%) dudi dang chat rén mau
tring. "H NMR (400MHz, CDCl) § 8,21 (d, J=2,3 Hz, 1H), 8,15 - 8,10 (m, 1H), 7,88
(br's, 1H), 6,66 (br s, 1H), 2,33 (s, 3H), 1,53 (s, 9H).

Budc 2. rac-cis/trans- tert-Butyl (5-metylpiperidin-3-yl)carbamat. B sung vdo binh
hydro héa khd, PtO2 (3,0 g) trong khi quyén N2. Dung dich chira hgp chét 2 (26,4 g,
127 mmol) trong CH3COOH (300 mL) dugc bd sung vao, va hén hop thu duge dugc
dun néng dén 50 °C trong Hz & &p suét 0,379 MPa (55 psi) trong 5 ngay. 'H NMR thé
hién ring hiu hét nguyén lidu ban diu da duogc tiéu thu. Hon hop phan tGng dugce loc
va banh loc dugc rira béng MeOH. Dich loc hdn hop dugc 1am bay hoi trong didu kién
d6 chan khong cao dé tao ra rac-cis/trans- tert-butyl (5-metylpiperidin-3-yl)carbamat
(27,3 g, 100%) dudi dang diu mau vang. LC/MS (M+H) 214,2'.

BuGc 3. rac-cis/trans-Benzyl 3-((tert-butoxycacbonyl)amino)-5-metylpiperidin-1-
carboxylat. B4 sung NaHCO; (40,53 g, 482 mmol, 3,8 duong lugng) vao dung dich
chtta rac-cis/trans- tert-butyl (5-metylpiperidin-3-yl)carbamat (27,3 g, 127 mmol)
trong THF (200 mL) va H20 (100 mL) & nhiét do trong phong, va khudy & nhiét do
trong phong trong 1 gid. CbzCl (26 g, 152 mmol, 1,2 duong lugng) duoc bd sung timg
giot, va khudy & nhiét d6 trong phong trong 8 gio. TLC (PE/EtOAc, 2:1) thé hién ring
phan tmg d hoan thanh. H8n hop phan ting dugc chiét bang EtOAc (200 mL x 3). Céc
16p hitu co hdn hop duge ria béng nude mudi (100 mL), 1am khd qua NaxSO4 va co
d3c. Phan con lai duge tinh ché bang phuong phép séc ky cot (PE/EtOAc, 8:1 ~ 4:1)
dé tao ra rac-cis/trans - benzyl 3-((tert-butoxycacbonyl)amino)-5-metylpiperidin-1-
carboxylat (20 g, 45 %, chira mdt it rwou benzylic) dudi dang chét rin mau tring.
LC/MS (M+H) 348,2.

Budc 4. rac-cis/trans-Benzyl 3-amino-5-metylpiperidin-1-carboxylat. B6 sung ting
giot HCI (g)/dioxan (50 mL, 4M) vao dung dich chira rac-cis/trans - benzyl 3-((tert-
butoxycacbonyl)amino)-5-metylpiperidin-1-carboxylat (20 g, 57,4 mmol) trong DCM
(40 mL) & nhiét d6 trong phong, va khudy ¢ nhiét do trong phong trong 6 gio. LCMS
thd hién ring phéan tmg da hoan thanh. Hén hop phan tmg duge cd déc, va loc, va sau
d6 nghién tinh ché bing MTBE dé tao ra rac-cis/trans-benzyl 3-amino-5-
metylpiperidin-1-carboxylat (5,8 g, 43%, 0,817 mol HCI) du¢i dang chit rin mau
x4m. '"H NMR (400MHz, MeOD) § 7,43 - 7,27 (m, 5H), 5,14 (s, 2H), 4,50 - 4,39 (m,
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1H), 4,12 (d, J=10,3 Hz, lH); 4,04 - 3,90 (m, 1H), 3,74 - 3,43 (m, 1H), 3,23 - 3,10 (m,
1H), 2,82 - 2,59 (m, 1H), 2,40 (s, 1H), 2,26 - 2,05 (m, 1H), 1,92 (d, J=11,3 Hz, 1H),
1,78 - 1,58 (m, 1H), 1,30 (s, 1H), 1,25 - 1,05 (m, 2H), 1,01 - 0,93 (m, 3H), LCMS
(M+H) =2438.,9.

Buéc 5. rac-cis-(3R,5S)-Benzyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-carboxylat va rac-trans-(3R,5R)-benzyl 3-((2-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-carboxylat. B6 sung DIPEA (7,248 g;
56,184 mmol, 4,0 duong luong) vao hdn hgp chura rac-cis/trans - benzyl 3-((tert-
butoxycacbonyl)amino)-5-metylpiperidin-1-carboxylat (duogc didu ché tuwong ty nhu
md ta trong WO0201102904)) (4 g, 14,046 mmol) va 2,4-diclo-7H-pyrolo[2,3-
d]pyrimidin (2,9 g, 15,451 mmol, 1,1 duong lugng) trong n-BuOH (70 mL) & nhiét do
trong phong. Hén hgp phan tng dugc dun néng dén 140 °C trong 30 gid. Sau khi
LCMS thé hién ring phan ting d4 hoan thanh, hdn hgp phén tmg dugc b dic dén kho
trong chan khéng. Phan con lai duge hoa tan trong EtOAc (150 mL), va pha loéng
bang nudc (150 mL) va pha hitu co dugc tach. Lép nudc duge chiét bang EtOAc (150
mLx2), va céc 16p hitu co hdn hop duge rira bing nudc mubi, 1am kho bang natri sul-
fat. Dung moi dugc loai bd trong didu kién &p sudt giam. Ph?in con lai dugce tinh ché
bing phuong phép sic ky cot (PE/EtOAc, 6:1 dén 2:1) d tao ra rac-cis-(3R,5S)-
benzyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-
carboxylat (rac-cis, diém 2 trén dia TLC-d0 phén cuc cao, 1,934 g, 34 %) va rac-trans-
(3R,5R)-benzyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-
carboxylat (rac-trans, diém 1 trén dia TL.C-d¢ phén cuc thap, 559 mg, 10 %) dudi dang
chit rin mau vang. Dinh 2: rac-cis-(3R,5S8)-benzyl 3-((2-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-carboxylat (rac-cis): '"H NMR (400MHz,
DMSO-ds) § 11,70 (br s, 1H), 7,70 (d, J=7,5 Hz, 1H), 7,45 - 7,24 (m, 5H), 7,09 (br s,
1H), 6,58 (br s, 1H), 5,21 - 5,01 (m, 2H), 4,33 (br s, 1H), 4,07 - 3,96 (m, 2H), 3,17 (d,
J=5,3 Hz, 1H), 2,61 - 2,53 (m, 1H), 2,33 (br s, 1H), 2,06 - 1,94 (m, 1H), 1,67 (br s,
1H), 1,29 - 1,13 (m, 1H), 0,91 (d, J=6,5 Hz, 3H).

Pinh 1: rac-trans-(3R,5R)-benzyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-carboxylat (rac-trans): 'H NMR (400MHz, DMSO-ds) 8 11,69 (br s,
1H), 7,63 - 6,59 (m, 8H), 5,05 (d, J=16,8 Hz, 1H), 4,87 (br s, 1H), 4,35 - 3,95 (m, 2H),
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3,86 - 3,51 (m, 2H), 3,11 - 2,64 (m, 1H), 2,19 (br s, 1H), 1,90 - 1,72 (m, 2H), 1,56 (br
s, 1H), 0,91 (d, J=6,5 Hz, 3H).

Budc 6. rac-cis-N-((3R,55)-5-Metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin
B6 sung vao binh hydro héa Parr khd, Pd/C khd (500 mg) trong khi quyén Na. Sau do,
dung dich chtra rac-cis-(3R,5S)-benzyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-5-metylpiperidin-1-carboxylat (rac-cis, 1,934 g, 4,835 mmol) trong
CH;OH/THF (60 mL/20 mL) duoc bd sung vao. Hén hop thu dugc duoc dun néng
dén 40 °C trong Ha & 4p suét 0,345 MPa (50 psi) trong 3 ngdy. Sau khi LCMS thé hién
rang phan Ung di hoan thanh va nguyén tir Cl dugc loai bo, hdn hop phéan tmg dugc
loc, va banh loc duge rtra bing MeOH. Dich loc hén hop duge 1am bay hoi dé tao ra
rac-cis-N-((3R,55)-5-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (rac-cis,
1,4 g, 100 %) duéi dang chét rin mau hdng. LC/MS (M+H) = 231,2.

Buée 7. rac-cis-1-((3R,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on. B sung tir tir acryloyl clorua (149 mg, 1,643
mmol, 1,1 duong lugng) vao dung dich chira rac-cis-N-((3R,5S)-5-metylpiperidin-3-
yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (400 mg, 1,494 mmol) trong THF (20 mL)
dung dich nuéc NaHCOj3 béo hoa (15 mL) ¢ 0 °C. Hbn hop phan tmg duge khudy & 0
°C trong 2 gid. Sau khi TLC (EtOAc/ MeOH, 10:1) thé hién rdng phan tmg d4 hoan
thanh, hdn hop phan tmg duge pha lodng bang nude (80 mL), va chiét bang EtOAc (80
mLx2). Céc 16p hitu co hdn hop dugc ria bing nudc mudi, 1am khd qua NaxSO4 va cd
ddc. Phin con lai duoc tinh ché bing phuong phép séc ky cot nhanh (EtOAc/ MeOH,
10:1) d& tao ra rac-cis- 1-((3R,5S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on (300 mg, 71 %) dudi dang chét rdn mau tring. 'H
NMR (400MHz, DMSO-d¢) & 11,52 (br s, 1H), 8,10 (d, J=14,3 Hz, 1H), 7,39 - 7,22
(m, 1H), 7,07 (br s, 1H), 6,94 - 6,78 (m, 1H), 6,56 (br s, 1H), 6,12 (dd, J=8,9, 16,2 Hz,
1H), 5,69 (t, J=10,4 Hz, 1H), 4,71 (d, J=10,0 Hz, 1H), 4,47 - 4,29 (m, 1H), 4,03 (d,
J=11,0 Hz, 2H), 2,73 (t, J=11,5 Hz, 1H), 2,58 (t, J=12,3 Hz, 1H), 2,40 - 2,30 (m, 1H),
2,19 (t, J=11,5 Hz, 1H), 2,05V (d, J=11,8 Hz, 1H), 1,36 - 1,17 (m, 1H), 0,97 - 0,89 (m,
3H), LCMS (M+H) 285,9.

Budc 8. 1-((3R,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-
yDprop-2-en-1-on ~ va  1-((3S,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on. rac-cis-1-((3R,5S)-3-((7H-Pyrolo[2,3-
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d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-yl)prop-2-en-1-on dugc tach bing SFC
bat di (AD, 250 mm x 30 mm, 20 pum, 35% MeOH/NH4OH, 80 ml/phut) ¢ tao ra 1-
((3R,58)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-yl)prop-2-en-
l-on (dinh 1) va  1-((3S,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on (dinh 2).

Pinh 1: 'H NMR (400MHz, DMSO-ds) & 11,53 (br s, 1H), 8,10 (d, J=14,3 Hz, 1H),
7,42 - 7,23 (m, 1H), 7,08 (br s, 1H), 6,86 (td, J=11,4, 16,4 Hz, 1H), 6,57 (br s, 1H),
6,18 - 6,06 (m, 1H), 5,70 (t, J=10,2 Hz, 1H), 4,71 (d, J=9,8 Hz, 1H), 4,48 - 4,30 (m,
1H), 4,03 (d, J=11,8 Hz, 1H), 2,79 - 2,54 (m, 1H), 2,42 - 2,14 (m, 1H), 2,06 (d, J=12,5
Hz, 1H), 1,63 (br s, 1H), 1,39 - 1,17 (m, 1H), 0,99 - 0,87 (m, 3H), LCMS (M+H) =
285,9. Pinh 2: '"H NMR (400MHz, DMSO-ds) & 11,53 (br s, 1H), 8,10 (d, J=14,6 Hz,
1H), 7,38 - 7,23 (m, 1H), 7,08 (br s, 1H), 6,94 - 6,79 (m, 1H), 6,56 (br s, 1H), 6,12 (dd,
J=17,8, 16,8 Hz, 1H), 5,75 - 5,64 (m, 1H), 4,71 (d, J=11,8 Hz, 1H), 4,49 - 4,30 (m, 1H),
4,03 (d, J=11,5 Hz, 1H), 2,81 - 2,54 (m, 1H), 2,42 - 2,15 (m, 1H), 2,06 (d, J=12,3 Hz,
1H), 1,62 (br s, 1H), 1,38 - 1,18 (m, 1H), 0,99 - 0,88 (m, 3H), LCMS (M+H) 285,9.

Vi du 15: 1-((3R,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-flopiperidin-1-
yl)prop-2-en-1-on.

Buéc 1. (2S,4R)-metyl 1-benzyl-4-hydroxypyrolidin-2-carboxylat. Lan luot bd sung
Et:N (78 g, 772 mmol, 4 duong lugng) va BnBr (39,5 g, 231 mmol, 1,2 duong luong)
& 0 °C vao dung dich ¢6 khudy chira (2S,4R)-metyl 4-hydroxypyrolidin-2-carboxylat
(35 g, 193 mmol, 1 duong lugng) trong DCM (300 mL). Hén hop phin tng duoc
khudy & nhiét do trong phong trong 12 git. Sau khi TLC (DCM/MeOH, 10:1) thé hién
ring phéan tmg d4 hoan thanh, hdn hop phan tmg dugc pha loéng béng natri cacbonat
bdo hoa (200 ml). Pha hitu co dugc rua béng nudc mudi (200 mL), 1am khd qua
Na;SOs4 va ¢cb dic dén kho, san phim thd dugc tinh ché bing phwong phép sic ky
(MeOH/ EtOAc, 0% dén 10%) dé tao ra (2S,4R)-metyl 1-benzyl-4-hydroxypyrolidin-
2-carboxylat (30 g, 66%) dudi dang dau mau vang. 'H NMR (400MHz, CDCl3) 8 ppm
2,16 - 2,39 (m, 1 H) 2,42 - 2,65 (m, 2 H) 3,18 - 3,37 (m, 2 H) 3,60 (d, /~13,05 Hz, 1
H) 3,71 (s, 3 H) 4,03 (d, J=13,05 Hz, 1 H) 4,97 - 5,23 (m, 1 H) 7,22 - 7,39 (m, 5 H).
Budc 2. (28,45)-Metyl 1-benzyl-4-flopyrolidin-2-carboxylat. B sung DAST (10,2 g,
63,4 mmol, 2,5 duong lugng) vao dung dich c6 khudy chia (28,4R)-metyl 1-benzyl-4-
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hydroxypyrolidin-2-carboxylat (6 g, 25,37 mmol, 1 duong lugng) trong DCM khan
(100 mL) & -78 °C trong N>. H&n hop phan tng duoc khudy & -78 °C trong 0,5 gid va
sau d6 1am 4m dén nhiét do trong phong trong 2 gid. Sau khi TLC (ete dau hoa/etyl
axetat, 1:1) thé hién réng nguyén li¢u ban dAu d3 dugc tiéu thu, hdn hop phan tng
dugc ngimg bing natri cacbonat bdo hoa (200 ml). Pha hitu co dugc tach ra va 16p
nuée duge chibt lai bing CH2Cla. Céc 16p hitu co hdn hop duge rira bing nudc mudi
(200 mL), 1am kho qua Na»SOq va 6 dic dén kho, san pham thd dugc tinh ché bing
spl (EtOAc/ete diu hoa, 10% dén 80%) dé tao ra (28,4S)-metyl 1-benzyl-4-
flopyrolidin-2-carboxylat (2 g, 34%) duéi dang diu mau vang. 'H NMR (400MHz,
CDCls) & 2,20 - 2,37 (m, 1 H) 2,43 - 2,67 (m, 2 H) 3,22 - 3,35 (m, 2 H) 3,60 (d,
J=13,30 Hz, 1 H) 3,67 - 3,75 (m, 3 H) 4,03 (d, J=13,05 Hz, 1 H) 4,99 - 5,22 (m, 1 H)
7,22 - 7,38 (m, 5 H). ,
Budc 3. ((28,45)-1-Benzyl-4-flopyrolidin-2-yl)metanol. B6 sung ting giot dung dich
chira (28,4S)-metyl 1-benzyl-4-flopyrolidin-2-carboxylat (8 g, 33,7 mmol, 1 duong
lugng) trong THF khan (50 mL) & 0 °C vao dung dich c6 khudy chua LiAlH4 (1,28 g,
33,7 mmol, 1 duong lugng) trong THF khan (50 mL). Hon hop phan tmg dugc khudy
& nhiét do trong phong trong 10 gio. Sau khi TLC (ete diu hoaletyl axetat, 4:1) thé
hién ring nguyén liéu ban diu di duoc tidu thy, hdn hop phan tng dugc 1am mat dén 0
°C va sau d6 dap tit bang nudce (1,3 ml), dung dich NaOH 15 % (1,3 ml) va nuéc (3,9
ml). MgSO4 (5 g) dugc bd sung va hén hop nay duoc lam 4m dén nhiét do trong
phong va khudy trong 0,5 gid. Hon hop nay duge loc va cb dic trong chéan khong dé
tao ra san phém tho, ma duoc tinh ché béng spl (EtOAc/ete dau hoa, 40% dén 100%)
dé tao ra (28,4S)-1-benzyl-4-flopyrolidin-2-yl)metanol (6 g, 70%) dudi dang diu mau
vang. '"H NMR (400MHz, CDCl3) § 2,09 - 2,51 (m, 3 H) 2,62 (d, J=9,03 Hz, 1 H) 2,80
(t, J=6,53 Hz, 1 H) 3,13 - 3,35 (m, 2 H) 3,49 (t, /=9,79 Hz, 1 H) 3,77 (dd, J~11,04,
3,01 Hz, 1 H) 4,05 (d, J=13,05 Hz, 1 H) 4,94 - 5,16 (m, 1 H) 7,22 - 7,39 (m, 5 H).

Buéc 4. (3R,58)-3-Azido-1-benzyl-5-flopiperidin va (28,4S)-2-(azidometyl)-1-benzyl-
4-flopyrolidin. B6 sung n-BusNN3 (5,96 g, 21 mmol, 1,1 dwong lugng) va XtalFluor®
(4,8 g, 21 mmol, 1,1 duong luong) vao dung dich cé khudy chira (285,4S)-1-benzyl-4-
flopyrolidin-2-yl)metanol (4 g, 19 mmol, 1 duong Iugng) trong DCM khan (200 mL) &
-78 °C trong diéu kién bao vé bing N2. Hon hop phan tng duoc khudy & -78 °C trong
6 gid. Sau khi TLC (ete dAu hoa/etyl axetat, 4:1) thé hién ring nguyén liéu ban dau da
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duge tidu thu, hdn hop phan tmg dwoc dép tit biang dung dich NaOH 15% (30 ml), va
c6 dic dén kho. Phan con lai duoc tinh ché bing phuong phép séc ky (EtOAc/ete dau
hoa, 0% dén 20%) d& tao ra hdn hop chira (3R,58)-3-azido-1-benzyl-5-flopiperidin va
(28,4S)-2-(azidometyl)-1-benzyl-4-flopyrolidin (2,2 g, 50%) dudi dang ddu mau vang.
Hbn hop nay dugc tach bing SFC (ChiralPak AD, 300 x 50 mm, 10 pm, 15%
MeOH/NH4OH, 180 ml/phut) dé tao ra (3R,5S)-3-azido-1-benzyl-5-flopiperidin (1,2
g) va (28,4S)-2-(azidometyl)-1-benzyl-4-flopyrolidin (1 g) dudi dang diu mau vang.
(3R,58)-3-azido-1-benzyl-5-flopiperidin: '"H NMR (400MHz, CDCl3) 8 1,48 - 1,67 (m,
1 H) 2,04 - 2,22 (m, 2 H) 2,34 (brs, 4 H) 2,58 - 2,90 (m, 2 H) 2,97 - 3,10 (m, 1 H)
3,50 - 3,65 (m, 2 H) 4,55 - 4,82 (m, 1 H) 7,19 - 7,41 (m, 5 H).

Budce 5. (3R,58)-1-Benzyl-5-flopiperidin-3-amin. B6 sung timg phan PPh; (2,35 g, 90
mmol, 1,5 duong lugng) vao dung dich chia (3R,5S)-3-azido-1-benzyl-5-flopiperidin
(1,4 g, 5,9 mmol, 1 duong lugng) trong THF (50 mL) & nhiét d6 trong phong. Hbn hop
phan tmg duogc khudy & nhiét do trong phong trong 3 gid. Sau dém nudce (0,7 ml) duge
bd sung timg giot vao hdn hgp ndy va dun néng dén 60 °C tfong 10 gio. Sau khi TLC
(ete dAu hoa/etyl axetat, 4:1) thé hién rang nguyén liéu ban diu da duogc tiéu thy, hdn
hop phéan tng dugc cd dic dén kho, va tinh ché bang spl (MeOH/ CH.Cl> 0% dén
10%) dé tao ra (3R,5S)-1-benzyl-5-flopiperidin-3-amin (1,1 g, 80%) dudi dang dau
khoéng mau. LC/MS (M+H) = 209,2. '"H NMR (400MHz, CDCl3) 6 1,37 - 1,53 (m, 1
H) 1,99 (t, J=9,41 Hz, 1 H) 2,12 - 2,36 (m, 2 H) 2,70 (d, J=10,29 Hz, 1 H) 2,82 - 3,01
(m, 2 H) 3,53 - 3,62 (m, 2 H) 4,55 - 4,77 (m, 1 H) 7,22 - 7,37 (m, 5 H).

Budc 6. N-((3R,58)-1-Benzyl-5-flopiperidin-3-yl)-2-clo-7H-pyrolo[2,3-d]pyrimidin-4-
amin. Hon hop chira (3R,5S)-1-benzyl-5-flopiperidin-3-amin (300 mg, 1,44 mmol),
DIPEA (929 mg, 7,2 mmol) va 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (297 mg, 1,59
mmol) trong n-BuOH (10 mL) dugc dun néng dén 130-140 °C qua dém. Sau khi LC-
MS th8 hién ring phan tmg dd hoan thanh, hdn hgp phan tng dugc lam mat dén nhiét
d6 trong phong va 1am bay hoi dén kho trong chan khong & 45 °C. Phan con lai dugc
pha loang bang EtOAc (30 mL) va rta bang nude (20 mL). Lép nude duge chiét bang
EtOAc (30 mL). C4c 1ép hitu co hdn hgp duge rira bing nudc va nude mudi, 1am khd
qua Na2SOs va ¢6 dic dé tao ra san pham thd, ma dugce tinh ché bang phuong phép sic

ky (EtOAc/ete diu hoa, 10% dén 80%) dé tao ra N-((3R,5S)-1-benzyl-5-flopiperidin-
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3-yl)-2-clo-7H-pyrolo[2,3-d]pyrimidin-4-amin (300 mg, 65 %) dudi dang chit ran
mau vang. LC/MS (M+H) =359,2.

Bude 7. N-((3R,5S)-5-Flopiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin. B6 sung
vao binh hydro héa Parr kho, 10% Pd/C khé (50 mg) dugc bd sung trong khi quyén
Ar. Dung dich chta N-((3R,5S)-1-benzyl-5-flopiperidin-3-yl)-2-clo-7H-pyrolo[2,3-
d]pyrimidin-4-amin (300 mg, 0,84 mmol) trong MeOH (20 mL) dugc bd sung vao va
hén hop thu duge dugc hydro héa trong Ha & 4p suét 0,345 MPa (50 psi) & 35 °C trong
72 gid. Hon hop phén tng duoc loc qua tAm Celite®, va banh loc dugc rira bing
MeOH ba 1an. Dich loc hdn hop duge ¢d dic dé tao ra N-((3R,5S)-5-flopiperidin-3-
yl)-7TH-pyrolo[2,3-d]pyrimidin-4-amin (200 mg, 100%) dudi dang chét rén mau tring.
"H NMR (400MHz, DMSO-d¢) 8 0,74 - 1,28 (m, 1 H) 1,94 - 2,11 (m, 1 H) 2,31 - 2,46
(m, 1 H) 2,96 (dd, J=12,17, 8,41 Hz, 1 H) 3,43 - 3,56 (m, 2 H) 4,12 (br s, 1 H) 4,57 (br
s, 1 H) 4,86 - 5,12 (m, 1 H) 6,62 (d, J=2,01 Hz, 1 H) 7,12 (br s, 1 H) 7,53 (d, J=7,53
Hz, 1 H) 8,06 - 8,19 (m, 1 H) 11,61 (brs, 1 H).

Buéc 8. 1-((3R,58)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-flopiperidin-1-
yl)prop-2-en-1-on.

B& sung cén than timg giot acryloyl clorua (42 mg, 0,468 mmol) & 0 °C vao dung dich
chtta N-((3R,5S)-5-flopiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (100 mg,
0,424 mmol) trong THF (3 mL) va dung dich nu6c NaHCO3; (3 mL) ¢ 0 °C. Hdn hop
thu duge duge khudy & 0 °C trong 2 git. Sau khi TLC (DCM/MeOH, 10:1) thé hién
ring nguyén liéu ban dAu d3 dugc tidu thy, hdn hop phan Umg dugc pha loing bang
nuée (20 mL) va chiét bang EtOAc (30 mLx2); c4c 16p hitu co hén hop duoc ria bang
nude mubi, 1am kh6 qua NaSO4 va ¢ dic dé tao ra san phém thd, ma duoc tinh ché
tiép bang phuong phap séc ky cot trén silica gel (MeOH/DCM, 0% dén 8%) dé tao ra
1-((3R,58)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-flopiperidin-1-yl)prop-2-en-
1-on (60 mg, 50 %) dudi dang chit rin mau tréng. Chét rdn mau tring ny dugc tinh
ché tiép bang RP-HPLC dé tao ra san phdm tinh khiét (25,7 mg). HPLC: Cot: DIKMA
Diamonsil(2) Ci8 200x20mm*5um; Pha dong: 0% MeCN (0,225% FA) trong nude
(0,225% FA) dén 10% MeCN (0,225% FA) trong nude (0,225% FA). 'H NMR
(400MHz, DMSO-ds) 6 1,75 - 2,13 (m, 1 H) 1,82 - 2,12 (m, 1 H) 2,36 - 2,48 (m, 1 H)
3,25 (br's, 1 H) 4,27 (br s, 3 H) 4,61 - 4,88 (m, 1 H) 5,67 (d, J=9,03 Hz, 1 H) 6,10 (dd,
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J1=16,81, 2,26 Hz, 1 H) 6,52 (d, J=2,51 Hz, 1 H) 6,64 - 6,82 (m, 1 H) 6,90 (d, J=7,03
Hz, 1 H) 7,08 (brs, 1 H) 8,15 (s, 1 H) 11,35 (br s, 1 H).

Vi du 16:1-((1R,2R,5R)-2-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-8-azabixyclo
[3.2.1]octan-8-yl)prop-2-en-1-on .

Budc 1. Rac-N-(8-metyl-8-azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-pyrolo[2,3-d] py-
rimidin-4-amin. Dung dich chita 4-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin, 8-metyl-8-
azabixyclo[3.2.1]octan-2-amin (Pharmablock), va DIEA trong 1-butanol (30 mL) duoc
dun néng dén 80 °C qua dém. LCMS thé hién ring pyrolopyrimidin d& dugc tiéu thy,
va se ion hoa phit hop v6i san phdm mong muén. Hon hop phan timg duge cd ddc trong
chan khong, va nguyén liéu thé dugc phan doan giita etyl axetat (10 mL) va nuée (20
mL). Hon hop nay duoc loc va chit rén dugc rira bang ete dé tao ra 6g rac-N-(8-metyl-
8-azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin. LC/MS
(M+H) =412,1.

Budc 2.  N-((1R,2R,5S)-8-Azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-amin. B6 sung NaHCOs (10 duong lwong, 97,2 mmol, 8,25 g mg)
trong DCE (50 mL) tiép theo 13 1-cloetyl clorofomat (10 dwong lugng, 10,6 mL, 97,2
mmol) vao dung dich chira rac-N-(8-metyl-8-azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin (4,0 g, 9,72 mmol) trong DCE (50 mL) & 0°C. Sau 10
phut, hdn hop phéan tng duge dé cho Am dén nhiét do trong phong. Hon hop thu dugc
duge dun néng dén 50°C trong 4 gid. Sau khi lam mat dén nhiét do trong phong, hdn
hop phan tmg duoc rét vao NaoCOs3 (2N) va céc pha hitu co duge tach. Lép nude duge
chiét bing DCM. Lép hitu co hdn hop duge 1am bay hoi dén kho. Phin con lai dugc
hoa tan trong EtOH (120 mL) va dun héi luu trong 4 gid. T4t ca cac hop chat dé bay
hoi dugc loai bo trong chan khéng. Phan con lai duge xu ly bang DCM va Na,COs
(dung dich nuéc). Pha hitu co dugc tach va 16p nude dugce chiét bing DCM. C4c phan
chiét hitu co hdn hop dugc 1am kho (Na2SO4) va dung mdi dugc loai bo détaora4,0g
san phim thd. San phdm thé duoc tinh ché bing CombiFlash® (cot vang 40g, 0 dén
10% NH; 2M trong MeOH trong DCM) dé tao ra 2 g N-((IR,2R,58)-8-
azabixyclo[3.2.1]oc-tan-2-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin dang raxe-
mic. LC/MS (M+H) = 398,1 (M+H), 'H NMR (400MHz, CDCl;) 6 8,42 (s, 1H), 8,08-
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8,02 (m, 2H), 7,46-7,48 (m, 1H), 7,33-7,27 (m, 2H), 6,57-6,52 (m, 1H), 5,03-4,91 (m,
1H), 4,33-4,26 (m, 1H), 3,76 (bs, 1 H), 3,60 (bs, 1 H), 2,37 (s, 3H), 2,03-1,26 (m, 9H).
N-((1R,2R,5S)-8-azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
amin dang raxemic (1g ) duoc tinh ché bang SFC bit dbi dé tao ra 400 mg hai dinh:
chdt ddng phan dbi anh 1 (dinh 1): N-((1R,2R,58)-8-azabixyclo[3.2.1]octan-2-yl)-7-
tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin va chit dong phan d6i anh 2 (dinh 2): N-
((18,28,5R)-8-azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
amin. CoOt: Chiral Tech AS-H 250 mm x 21,2 mm Sum déng dong; Piéu kién: Pha
dong A: 80% CO2; Pha dong B: 20%; Metanol+0,2%NH40H; Phat hién 210 nM;
- Chay: 80,0 ml/phut; d6i 4p: 12 MPa (120 Bar).

Budce 3. 1-((1R,2R,5R)-2-((7-Tosyl-7TH-pyrolo[ 2,3-d]pyrimidin-4-yl)amino)-8-
azabixyclo[3.2.1]octan-8-yl)prop-2-en-1-on. B4 sung DIPEA vio dung dich chira N-
((1R,2R,58)-8-azabixyclo[3.2.1]octan-2-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
amin (dinh 1) trong clorofom (10 mL). Dung dich ndy duoc lam mat dén 0 °C va acry-
loyl clorua (trong ImL CHCls) dugc bd sung trong 5 phtt. Phan tng dugc khudy trong
30 phit. Na2CO3 (10%; 5 mL) duoc bd sung. Hon hgp phan tng dugc khudy & 0 °C
trong 0,5 gid va pha hitu co dugce tach va dung mdi dugce lam bay hoi. Phan con lai
(300mg) dugc tinh ché bing CombiFlash®(cot vang 12g, 20 dén 100% EA trong
Hept) dé tao ra 208 mg 1-((1R,2R,5R)-2-((7-Tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yi)amino)—S-azabixyclo[.’&.2.l]octan-8-y1)prop-2-en-1-on. LC/MS (M+H): 452,2. 'H
NMR (400MHz, CDCl3) & 8,44 (s, 1H), 8,08-8,02 (m, 2H), 7,50-7,45 (m, 1H), 7,31-
7,25 (m, 2H), 6,92-6,83 (m, 1H), 6,50-6,41 (m, 2H), 5,80-5,71 m, 1H), 5,01-4,97 ( m,
1H), 4,78-4,73 (m, 1H), 4,69-4,60 (br s, 1H), 4,26-4,16 (m, 1H), 2,40 (s, 3H), 2,01-
1,53 (m, 8H).

Budée 4. 1-((1R,2R,5R)-2-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-8-azabixyclo
[3.2.1]octan-8-yl)prop-2-en-1-on. Hop chét 1-((1R,2R,5R)-2-((7-Tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-8-azabixyclo[3.2.1]octan-8-yl)prop-2-en-1-on (200 mg) dugc
hoa tan trong 5 mL THF. TBAF (IM trong THF, 1,9 mL) duoc bd sung vao. Hon hop
phan tmg duoc dun néng dén 60 °C trong 48 gid. Dung méi dugc loai bo trong chan
khong va phan con lai duge xir Iy bang EtOAc va NH4Cl (10%) (mdi chit 5 mL). Céc
16p dugc tach va pha hitu co duge thu gom, ria bing NH4Cl (10%) va dung dich Na-

HCO3 bdo hoa va nude mudi. Phan doan hitu co dugc thu gom, 1am kho (Na2SO4) va
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dung mdi duogc loai bo d tao ra 200 mg san phim thd, ma dugc tinh ché bing RP-
HPLC d# tao ra 90 mg san phim. San phim nay duoc tinh ché tiép bing CombiFlash®
(cot vang 12g, 0 dén 10% MeOH trong DCM) dé tao ra 55 mg 1-((1R,2R,5R)-2-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-8-azabixyclo[3.2.1]octan-8-yl)prop-2-en-1-on.
LC/MS (M+H) 298,3. '"H NMR (400MHz, CDCl3) 6 11,58-11,47 (m, 1H) 8,44-8,34
(m, 1H), 7,20-7,15 (m, 1H), 7,04-7,00 (m, 2H), 6,61-6,42 (m, 2H), 5,84-5,76 ( m, 1H)
5,11-5,04 (m, 1H) 4,84-4,82 (m, 1H), 4,48-4,30 (m, 1H), 2,17-1,69 (m, 8H).

Vi du 17: 1-((3R,55)-3-(7H-Pyrolo[2,3-d]pyrimidin-4-ylamino)-5-hydroxypiperidin-1-
yl)prop-2-en-1-on.

Buée 1. (38S,59)-5-((tert-Butyldimetylsilyl)oxy)piperidin-3-ol. (3S,55)-1-benzyl-5-
((tert-butyldimetylsilyl) oxy)piperidin-3-ol (3,6 g, 11,196 mmol) dugc hép thu trong
EtOH (30 ml) va dung dich etanol dugc dubi khi bing argon trong 15 phit sau d6 10%
Pd/C (400 mg) dugc bd sung va hdn hop thu duge duge hydro hoéa bing cach st dung
béng khi hydro trong 16 gid. Sau khi TLC (5% MeOH trong DCM) thé hién ring
nguyén liéu ban diu da duoc tidu thu, hdn hop phan tng dugc loc qua dém Celite®, va
dich loc duoc c6 dic dé thu duoc 3g (38,5S)-5-((tert-butyldimetylsilyl)oxy)piperidin-
3-0l thd duéi dang ddu mau  vang nhat.  (3S,5S)-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-ol thé duoc st dung truc tiép cho budc tiép theo.
Buéec 2. (3S,5S)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-hydroxypiperidin-1-
carboxylat. Bb sung TEA (3,12 ml, 22,385 mmol) va Boc2O (3,086 ml, 13,431 mmol
trong dung dich DCM (4 ml)) vao dung dich c6 khudy cha (3S,5S)-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-ol (2,59 g, 11,192 mmol) trong DCM (19 ml) ¢ 0
°C. Hdn hop phan tmg duoc dé cho 4m dén nhiét d6 trong phong trong 45 phit. Sau
khi TLC (70% EtOAc trong hexan) cho thdy nguyén liéu ban dau di dugc tiéu thy,
hdn hop phan ung dwoc dap tat bing nudc (20 ml) va chiét bing DCM (2 x 50 ml).
Céc pha httu co duge két hop va lam kho qua NaxSO4 va ¢d ddc d& tao ra san pham
thd, ma duge tinh ché bﬁng CombiFlash® (EtOAc/hexan, 100% hexan dén 35%
EtOAc trong hexan) dé tao ra 3,2 g (86%) (3S,5S)-tert-butyl 3-((tert-
butyldimetylsilyl)oxy)-5-hydroxypiperidin-1-carboxylat dudi dang dau mau nau nhat.
"H NMR (400MHz, CDCl3) § 0,03 - 0,10 (m, 6 H) 0,87 (s, 9 H) 1,45 (s, 9 H) 1,68 (br
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s, 1 H) 1,78 - 1,88 (m, 1 H) 3,08 (br s, 1 H) 3,39 (br s, 2 H) 3,57 (dd, J=13,69, 3,42
Hz, 1 H) 3,87 - 4,11 (m, 2 H).

Budc 3. (38,59)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-((metylsulfonyl)oxy) pi-
peridin-1-carboxylat. B6 sung TEA (4,414 ml, 31,671 mmol) tiép theo 12 mesyl clorua
(1,06 ml, 13,724 mmol) vao dung dich c6 khudy chtra (38,58)-tert-butyl 3-((tert-
butyldimetylsilyl)oxy)-5-hydroxypiperidin-1-carboxylat (3,5 g, 10,557 mmol) trong
DCM (25 ml) & 0°C. Hén hop phén tmg duoc dé cho khudy trong 4 gid. Sau khi TLC
(30% EtOAc trong hexan) cho thiy dé chuyén héa hét, hdn hop phén ting dugc dép tit
béng nude va chiét bang DCM (2 x 75 ml). Céc phan doan hitu co hén hop duoc 1am
khé qua NaxSOs va co dic dé tao ra 4,5g (3S,59)-tert-butyl 3-((tert-
butyldimetylsilyl)oxy)-5-((metylsulfonyl)oxy)piperidin-1-carboxylat thé dudi dang
dau mau vang nhat, ma duge st dung truc tiép cho budc tiép theo. "H NMR (400MHz,
CDCls) & 0,08 (d, J=1,47 Hz, 6 H) 0,88 (s, 9 H) 1,33 - 1,49 (m, 9 H) 1,85 (br s, 1 H)
2,09 (br s, 1 H) 2,90 - 3,08 (m, 4 H) 3,40 (br s, 1 H) 3,59 - 3,86 (m, 2 H) 3,95 (br s, 1
H) 4,94 (br s, 1 H).

Buéc 4. (3R,5S)-tert-Butyl  3-azido-5-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat. B4 sung NaN3 (2,057 g, 31,639 mmol) vao dung dich ¢ khudy chia
(38,5S)-tert-butyl ~ 3-((tert-butyldimetylsilyl)oxy)-5-((metylsulfonyl)oxy)piperidin-1-
carboxylat (4,32 g, 10,546 mmol) trong DMF (35 ml). Hon hop phan mg dugc dun
néng dén 100 °C trong 16 gid. Hon hop phan Gng duge ¢b dic dé loai b6 DMF va
phn con lai duoc hdp thu vao EtOAc (200 ml) va rira bdng nude (3 x 50 ml). Cac
phan doan hitu co dugce lam kho qua NaxSO4 va ¢d déc dé tao ra nguyén liéu thd, ma
sau khi duoc xir 1y bing CombiFlash® (EtOAc/hexan, 100% hexan dén 20 % EtOAc
trong hexan ) tao ra 1,9 g (51%) (3R,5S)-tert-butyl 3-azido-5-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat duéi dang diu mau vang nhat. 'H NMR
(400MHz, CDCl3) § 0,04 - 0,10 (m, 6 H) 0,88 (s, 9 H) 1,40 - 1,46 (m, 9 H) 1,48-1,45
(m, 1 H) 2,26 (d, J=12,23 Hz, 1 H) 2,36 - 2,60 (m, 2 H) 3,24 - 3,40 (m, 1 H) 3,49 -
3,65 (m, 1 H) 3,88 - 4,36 (m, 2 H).

Budéc 5. (3R,59)-tert-Butyl  3-amino-5-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat. B4 sung H20 (0,671 ml, 37,303 mmol) va PPhs (2,097 g, 7,993 mmol) vao
dung dich c¢6 khudy chira (3R,5S)-tert-butyl 3-azido-5-((tert-butyldimetylsilyl)oxy) pi-
peridin-1-carboxylat (1,9 g, 5,329 mmol) trong THF (100 ml). Hon hgp phén g
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dwoc dun hdi luu trong 16 gid. Cac hop chét d& bay hoi dugc loai bo trong diéu kién
4p suét giam, va san phim thd dugc tinh ché bing phuong phap sdc ky cot bing cach
sit dung silic oxit ¢ 100-200 va MeOH/DCM lam chét rira giai (100% DCM dén 5%
MeOH trong DCM) dé tao ra 1,52 g (86%) (3R,5S)-tert-butyl 3-amino-5-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat dudi dang diu mau vang nhat. 'H NMR
(400MHz, CDCls) § 0,07 (d, J=0,98 Hz, 6 H) 0,88 (s, 9 H) 1,20 - 1,31 (m, 1 H) 1,44
(s, 9 H) 2,07 (s, 1 H) 2,43 - 2,55 (m, 1 H) 2,60 - 2,71 (m, 1 H) 2,81 (m, J=9,30, 9,30
Hz, 1 H) 3,53 - 3,69 (m, 1 H) 3,78 - 3,97 (m, 2 H).

Buée 6. (3S,5R)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. Bb sung 4-clo-7-tosyl-7H-pyrolo[2,3-
d]pyrimidin (1,698 g, 5,518 mmol) va DIPEA (1,642 ml, 9,197 mmol) vao dung dich
c6 khudy chtra (3R,5S)-tert-butyl 3-amino-5-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat (1,52 g, 4,598 mmol) trong n-Butanol (10 ml). Hén hop thu dugc duge dun
hdi luu trong 36 gidy, va sau d6 céac hgp chét d& bay hoi dugc loai bo trong diéu kién 4p
suét giam. Nguyén liéu thd dugc tinh ché bing CombiFlash® (EtOAc/hexan lam chét
rira gidi, 100% hexan dén 60% EtOAc trong hexan) dé tao ra 2g (72%) (3S,5R)-tert-
butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat dudi dang chdt rin mau vang nhat. 'H NMR
(400MHz, DMSO-ds) 8 ppm 0,09 (s, 6 H) 0,87 (s, 9 H) 1,12 - 1,58 (m, 10 H) 2,13 (d,
J=10,76 Hz, 1 H) 2,33 (br s, 3 H) 2,80 - 3,00 (m, 1 H) 3,53 - 3,92 (m, 3 H) 3,98 - 4,13
(m, 2 H) 6,61 - 6,88 (m, 1 H) 7,43 (d, /=8,31 Hz, 2 H) 7,59 (br s, 2 H) 7,96 (d, /=8,31
Hz, 2 H) 8,25 (s, 1 H).

Budce 7. N-((3R,58)-5-((tert-Butyldimetylsilyl)oxy)piperidin-3-yl)-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin. B sung vao dung dich c6 khudy chira (3S,5R)-tert-
butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (1 g, 1,662 mmol) trong DCM (10 ml) ¢ 0 °C dugc bd
sung TFA (0,763 ml, 9,969 mmol). Hon hop phan ting dugc dé cho tr& v& nhiét do moi
truong va khudy trong 16 gid. Hon hop phén tmg duogc dap tat béng dung dich nudc
NaHCOj3 (10 ml) va chiét bang DCM (2 x 30 ml). Cac phén doan hitu co duge lam kho
qua NaxSO4 va c6 dac dé tao ra nguyén liéu thd. Nguyén liéu th6 dugc tinh ché bang
CombiFlash® bang cach sit dung (MeOH/DCM, 100% DCM dén 8% MeOH trong
DCM) dé tao ra 520 mg (62%) N-((3R,5S)-5-((tert-butyldimetylsilyl)oxy)piperidin-3-
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yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chat rén mau vang nhat. 'H
NMR (400MHz, DMSO-ds) & ppm 0,03 (s, 6 H) 0,84 (s, 9 H) 1,25 (br s, 2 H) 1,32 -
1,43 (m, 1 H) 2,01 - 2,20 (m, 2 H) 2,35 (s, 3 H) 2,80 - 3,05 (m, 2 H) 3,53 - 3,70 (m, 1
H) 4,05 (m, 1 H) 6,88 (d, 1 H) 7,43 (d, 2 H) 7,50 - 7,62 (m, 2 H) 7,96 (s, 2 H) 8,21 (s,
1 H). |

Budc 8. 1-((3S,5R)-3-((tert-Butyldimetylsilyl)oxy)-5-((7-tosyl-7H-pyrolo[ 2,3~
d]pyrimidin-4-yl)amino) piperidin-1-yl)prop-2-en-1-on. Bb sung TEA (0,437 ml,
3,109 mmol) va acryloyl clorua (0,084 ml, 1,036 mmol) vao dung dich c6 khudy chira
N-((3R,5 S)-S-((tert-bﬁtyldimetyl—silyl)oxy)piper—idin—3-yl)—7—tosy1—7H—pyrolo[2,3-
d]pyrimidin-4-amin (520 mg, 1,036 mmol) trong DCM (20 ml) & 0 °C. Hon hgp phan
tmg dugc dé cho khudy & 0°C trong 30 phit. Phan ung dugc ngimg béng nude (10 ml)
va chiét bing DCM (2 x 50 ml). C4c phan doan hitu co dugc 1am khd qua Na;SOs va
c6 dic dé tao ra nguyén lidu tho, ma dugc tinh ché bing CombiFlash® (EtOAc/hexan,
100% hexan dén 70% EtOAc trong hexan) dé tao ra 450 mg 1-((3S,5R)-3-((tert-
butyldimetylsilyl)oxy)-5-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on dudi dang chét rin mau trdng duc. 'H NMR (400MHz, DMSO-ds) 3
ppm 0,08 (br s, 6 H) 0,81 - 0,91 (m, 9 H) 1,53 - 1,66 (m, 1 H) 2,13 - 2,23 (m, 1 H) 2,35
(s, 3 H) 2,69 - 2,98 (m, 1 H) 3,60 - 3,81 (m, 1 H) 3,86 - 4,07 (m, 1 H) 4,10 - 4,25 (m, 1
H) 4,35 - 4,50 (m, 1 H) 5,59 - 5,74 (m, 1 H) 6,00 - 6,15 (m, 1 H) 6,67 - 6,80 (m, 1 H)
6,86 (m, 1 H) 7,43 (d, 2 H) 7,58 (d, J=3,91 Hz, 1 H) 7,61 - 7,79 (m, 1 H) 7,96 (d,
J=8,31 Hz, 2 H) 8,21 - 8,30 (m, 1 H).

Budc 9. 1-((3S,5R)-3-Hydroxy-5-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)
piperidin-1-yl)prop-2-en-1-on. B sung TBAF 1M trong THF (1,21 ml, 1,21 mmol)
vao dung dich c6 khudy chira 1-((3S,5R)-3-((tert-butyldimetylsilyl)oxy)-5-((7-tosyl-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (450 mg, 0,81
mmol) trong THF (5 ml) & 0 °C. Hdn hop phan tng dugc dé& cho trd vé nhiét 46 moi
trudmg va khudy trong 4 gid. Hon hop phéan ung duogc dép tit bang nudc (10 ml) va
chiét bang EtOAc (3 x 30 ml). Cac phan doan hiru co hdn hop dugc 1am khd qua
NaySO;4 va cd dic dé tao ra 300 mg 1-((3S,5R)-3-hydroxy-5-((7-tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (th6) dugc st dung cho budc
tiép theo ma khong cén tinh ché tiép. LC/MS (M+H) = 442,2.
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Buée 10. 1-((3R,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-hydroxypiperidin-
1-yl)prop-2-en-1-on. B sung H,O (1 ml) va K2COs (132,724 mg, 1,019 mmol) vao
dung dich chua 1-((3S,5R)—3-hydroxy—S-((7-tosy1—7H-pyrolo[2,3-d]pyrimidin#4-
yl)amino)piperidin-1-yl)prop-2-en-1-on (300 mg, 0,679 mmol) trong MeOH (5 ml) 6 0
°C. Hén hop phan tmg duoc d& cho trs vé nhigt @6 mdi trudng va khudy trong 16 gio.
Céc hop chit d& bay hoi duoc loai bd trong chan khong va nguyén liéu tho duge hip
thu vao EtOAc (50 ml) va rira bang nuéc (2 x 20 ml). C4c phan doan hitu co dugc 1am
kho qua Na2SOs va cd dic dé tao ra nguyén liéu tho, ma sau khi tinh ché bang HPLC
didu ché tao ra 30 mg 1-((3R,5S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
hydroxypiperidin-1-yl)prop-2-en-1-on duédi dang chit rin mau tring.

HPLC didu ché: Thiét bi: Thiét bi tinh ché ty dong Waters; Cot: Zorbax SB- Ci8
(250x21,2 mm); Pha dong: gradien metanol va 0,05% TFA trong H>O; B do: PDA.
LC/MS (M+H) = 288.

"H NMR (400 MHz, MeOH-d4) & ppm 1,17 - 1,35 (m, 2 H) 1,67 - 1,90 (rh, 1 H) 2,32
(d, J=12,72 Hz, 1 H) 3,38 - 3,49 (m, 1 H) 3,77 - 3,96 (m, 1 H) 3,99 - 4,19 (m, 1 H)
4,23 - 4,44 (m, 1 H) 5,47 - 5,81 (m, 1 H) 6,00 - 6,21 (m, 1 H) 6,48 (d, /=2,93 Hz, 1 H)
6,56 - 6,89 (m, 1 H) 7,08 (br s, 1 H) 8,04 - 8,20 (m, 1 H).

Vi du 18: 1-((2S,5R)-5-((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on

Buéc 1. (28,5R)-Benzyl  5-((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat. Dugc diéu ché nhu trong Vi du 13: (2S,5R)-benzyl 5-((5-
clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-carboxylat (190 mg,
56%). LC/MS (M+H) = 400,1.

Budc 2. 5-clo-N-((3R,68)-6-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin.
Bb sung DCM (5 mL) va HBr/AcOH (5 mL) vao binh chira (2S,5R)-benzyl 5-((5-clo-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-carboxylat (190 mg, 0,47
mmol). Sau khi khudy & 25 °C trong 3 gid, 50 mL diety] ete duoc bd sung vao va phan
tmg duoc khudy trong 15 phut va loc. Chét rén dugc 1am kho dé tao ra 5-clo-N-
((3R,68)-6-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin dud¢i dang mudi
cua axit HBr (170 mg, 83%) LC/MS (M+H) = 266,1
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Buéc 3. Pidu ché 1-((2S,5R)-5-((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on

B sung DCM (5 mL) va bazo Hunigs (0,24 mL, 2,8 mL) vio binh chita mudi HBr
cua 5-clo-N-((3R,68)-6-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (170
mg, 0,49 mmol). Hon hop néy duoc 1am mat dén 0°C va sau dé acryloyl clorua trong
DCM (0,04 mL trong 2 mL DCM) dugc bd sung vao ting giot. Sau khi bb sung, hdn
hop phan ting duge khudy & nhiét do trong phong trong 1 gid va sau d6 rét vao nude.
Céc 16p dugc tach va pha hitu co thu gom, lam khd (Na2SOs) va dung moéi duge loai
bo dé tao ra chat rin mau vang, ma dugc tinh ché bing RP-HPLC dé tao ra 1-((2S,5R)-
5-((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metyl-piperidin-1-yl)prop-2-en-1-
on (33 mg, 21 %). LC/MS (M+H) = 320,1. '"H NMR (400 MHz, MeOH-ds) d ppm
1,24 - 1,45 (m, 3 H) 1,77 - 1,98 (m, 2 H) 2,01 - 2,16 (m, 2 H) 3,03 - 3,23 (m, 1 H) 4,12
(brs, 1 H) 4,45 - 4,74 (m, 2 H) 5,80 (dd, 1 H) 6,25 (dd, 1 H) 6,85 (dd, 1 H) 7,37 (s, 1
H) 8,32 (s, 1 H).

Vi du 19: 1-((3R,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metoxypiperidin-
1-yl)prop-2-en-1-on.

Buéc 1. (3S,5R)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B4 sung 4-clo-7-trityl-7H-pyrolo[2,3-
d]pyrimidin (1,257 g, 3,176 mmol), tiép theo 12 DIPEA (802 mg, 6,351 mmol) & nhiét
dd trong phong vao dung dich chia (3R,5S)-tert-butyl 3-amino-5-((tert-butyldimetyl-
silyl)oxy)piperidin-1-carboxylat (tir vi du 17:budc 6) (700 mg, 2,117 mmol) trong n-
BuOH (10 mL). Hén hop thu dugc duge dun néng dén 120 °C qua dém. Sau khi TLC
(Ete dau hoa: EtOAc, 2:1) thé hién r@“mg nguyén li¢u ban dau da duoc tidu thy, hdn hop
ndy duoc ¢b dic dén kho dé tao ra san pham thd dugc tinh ché bing phuong phap séc
ky cot (silic oxit, EtOAc/Ete diu hoa, 0-45%) dé tao ra (3S,5R)-tert-butyl 3-((tert-
butyldimetylsilyl)oxy)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) ~ piperidin-
1-carboxylat (708 mg, 48%) dudi dang chét rdn mau tring. LC/MS (M+H) 690,9.
Buéc 2. (3S,5R)-tert-Butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. B6 sung TBAF (536,5 mg, 2,052 mmol) & nhiét do
trong phong vao dung dich chia (3S,5R)-tert-butyl 3-((tert-butyldimetylsilyl)oxy)-5-
((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (708 mg,
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1,026 mmol) trong THF (15 mL). Dung dich thu dugc dugc lam dm va khudy & 40 °C
qua dém. Sau khi TLC (EtOAc) thé hi¢n ring nguyén lidu ban dau da dugc tidu thy,
hdn hop phan g dugc tach gitta EtOAc (20 mL) va H20 (20 mL). Pha hitu co dugc
rira bing nuéc mudi, 1am kho qua Na;SOs va cd dac dén kho @ tao ra (3S,5R)-tert-
butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat thé (550 mg, 93%) duéi dang chét rén mau tring, ma duoc st dung truc
tiép & bud tiép theo ma khong cin tinh ché tiép. LC/MS (M+H) 576,3.

Buée 3. (3S,5R)-tert-Butyl  3-metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. Bd sung NaH (84 mg, 2,101 mmol) & 0 °C trong Nz
vao dung dich chta (3S,5R)-tert-butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (550 mg, 0,955 mmol)) trong THF
khan (10 mL). Huyén phu thu duge dugc khudy & 0 °C trong 10 phut. Mel (162,8 mg,
1,146 mmol) trong THF khan (40 mL) dugc bd sung vao. Hon hop thu duoc duoc
khudy & nhiét d6 trong phong qua dém. Sau khi TLC (EtOAc) thé hién rang nguyén
lidu ban dau da duoc tiéu thy, hdn hgp phan tng duge dap tit bang nudc, va chiét bing
EtOAc (10 mLx2). Céc 16p hitu co hdn hop duge rira bing nuée mudi, 1am khé qua
Na;S04 va cb dic dén kho dé tao ra san phdm thd ma duoc tinh ché bing phuong phép
sic ky ¢t (silica, EtOAc : Ete dau hoa, 0-60%) dé tao ra (3S,5R)-tert-butyl 3-metoxy-
5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (400 mg,
71%) duéi dang chét rén mau tring. LC/MS (M+H) = 590,3.

Budgc 4. N-((3R,5S)-S-metoxypiperidin—3-yl)—7-trity1-7H—pyrolo[2,3-d]pyrimidin-4-
amin

B6 sung timg giot HC1 4M/dioxan (4mL) & 0 °C vao dung dich chura (3S,5R)-tert-butyl
3-metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat
(400 mg, 0,68 mmol) trong DCM khan (4 mL). Dung dich thu dugc duoc khudy & 0 °C
trong 1 gid. Sau khi TLC (EtOAc) thé hién ring nguyén li€u ban dAu d3 duogc tidu thy,
hdn hop nay dugc cb dic dén kho dé tao ra N-((3R,5S)-5-metoxypiperidin-3-yl)-7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin (356 mg, 100 %) dudi dang chét rdn mau
tréng.

Bude 5. 1-((3S,5R)-3-Metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-yl)prop-2-en-1-on. B4 sung acryl-Cl (73,3 mg, 0,815 mmol) & 0°C vao dung
dich chtra N-((3R,5S)-5-metoxypiperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
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amin (356 mg, 0,68 mmol) trong THF (10 mL) va dung dich nuéc NaHCOj3 bdo hoa
(10 mL). Hdn hop thu duge duge khudy & 0 °C trong 1 gid. TLC (EtOAc) thé hién
ring nguyén lidu ban diu da duoc tiéu thu hoan toan. Hon hop phan tng duge tach
gitta THF va nudc. Lép nude duge chiét bing EtOAc (10 mLx2). C4c 16p hitu co hén
hop dugc rira béng nude mudi, 1am khé qua NazSO4 va cb dic dén kho dé tao ra 1-
((3S,5R)-3-metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on thd (348 mg, 100%) dudi dang chét rén mau tring, dugc st dung
truc tiép & bude tiép theo ma khong cin tinh ché tiép. LC/MS (M+H) = 544,0.

Buée 6. 1-((3R,58)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metoxypiperidin-1-
yl)prop-2-en-1-on. Dung dich chtra 1-((3S,5R)-3-metoxy-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (348 mg, 0,64 mmol) trong
TFA (5 mL) duoc khudy & 40°C qua dém. TLC (EtOAc) thé hién ring nguyén lidu ban
dau da duoc tiéu thy hoan toan. Hon hop niy duge pha loang bing THF va c6 dic dén
kho dé tao ra san phdm thd ma dugc tinh ché bang phuong phap sic ky cot (silica,
MeOH: EtOAc= 0-33%) va RP-HPLC & tao ra 1-((3R,5S)-3-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-metoxypiperidin-1-yl)prop-2-en-1-on  (12,1mg, 6,3 %)
dudi dang chét rén mau tring. LC/MS (M+H) = 302,1. '"H NMR (400MHz, DMSO-ds)
81,43 - 1,66 (m, 1 H) 2,36 (d, 1 H) 2,57 - 3,05 (m, 2 H) 3,19 - 3,35 (m, 3 H) 4,18 (d, 2
H) 4,45 (d, 1 H) 5,61 - 5,76 (m, 1 H) 6,02 - 6,17 (m, 1 H) 6,51 (d, 1 H) 6,63 - 6,97 (m,
1 H) 7,10 (d, 1 H) 7,19 - 7,33 (m, 1 H) 8,05 - 8,17 (m, 1 H) 11,56 (br s, 1 H).

Vi du 20: (R)-2-(4-((1-Acryloylpiperidin-3-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-
yl)axetonitril

Tuong ty nhu quy trinh diéu ché trong Vi du 12, trr viée stt dung Het-CI lam 2-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-5-yl)axetonitril. LC/MS (M+H) = 311,1.

Vi du 2L rac-1-((3aR,7aR)-1-(7H—Pyrolo[2,3-d]pyrimidin—4-yl)hexahydfo-1H—
pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on.

Tuong ty nhu quy trinh diéu ché hop chit rac-1-((3aS,7aS)-1-(7H-pyrolo[2,3-
d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on (vi du
8), trir viéc str dung rac-(3aR,7aR)-benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-
carboxylat trong sudt trinh ty tdng hop. LC/MS (M+H) = 298,1. '"H NMR (400MHz,
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DMSO-ds) § 11,583 (s, 1H) 8,09-8,07 (d, J=9,2Hz, 1H) 7,11 (s, 1H), 6,82-6,78 (m,
1H), 6,510 (m, 1H), 6,05-6,01 (m, 1H), 5,695-5,851 (m, 1H), 4,69-4,68 (m, 0,5H),
4,27 (s, 1H), 3,90-3,74 (m, 3H), 3,13-3,24 (m, 2H), 2,74-2,71 (m, 0,5H), 2,19-1,74 (m,
4,5H).

Vi dy  22:  rac-cis-1-((3R,59)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on. |
Xem Vi dy 14 (budc 7). B6 sung tir tir dung dich nuéc NaHCO3 bdo hoa (15 mL) & 0
°C dugc bd sung acryloyl clorua (149 mg, 1,643 mmol, 1,1 duong lugng) vao dung
dich chtra rac-cis-N-((3R,5S)-5-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
amin (400 mg, 1,494 mmol) trong THF (20 mL). Hon hop phén Ung duoc khudy & 0
°C trong 2 gid. Sau khi TLC (EtOAc: MeOH = 10:1) thé hién ring phan tmg da hoan
thanh, hdn hop phan tng dugc pha lodng bing nuée (80 mL), va chiét bang EtOAc (80
mLx2). Céc 16p hitu co hdn hop duge rira bing nude mudi, 1am khd qua Na;SO4 va ¢b
dc. Phan con lai duoc tinh ché bing phuong phap séc ky cot nhanh (EtOAc/MeOH,
10:1) @& tao ra rac-cis- 1-((3R,5S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on (300 mg, 71 %) dudi dang chét rin mau tring. 'H
NMR (400MHz, DMSO-dg) 6 11,52 (br s, 1H), 8,10 (d, J=14,3 Hz, 1H), 7,39 - 7,22
(m, 1H), 7,07 (br s, 1H), 6,94 - 6,78 (m, 1H), 6,56 (br s, 1H), 6,12 (dd, J=8,9, 16,2 Hz,
1H), 5,69 (t, J=10,4 Hz, 1H), 4,71 (d, J=10,0 Hz, 1H), 4,47 - 4,29 (m, 1H), 4,03 (d,
J=11,0 Hz, 2H), 2,73 (t, J=11,5 Hz, 1H), 2,58 (t, J=12,3 Hz, 1H), 2,40 - 2,30 (m, 1H),
2,19 (t, J=11,5 Hz, 1H), 2,05 (d, J=11,8 Hz, 1H), 1,36 - 1,17 (m, 1H), 0,97 - 0,89 (m,
3H), LCMS (M+H) 285,9.

Vi du 23-40
L
/\c[)r NH
h
N™ H
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0] NH
N= N N-N" N
/ "N s N N
@ C Q _ & [
HN
\ 0 \N q
o” N/<N
Vidu | LC/MS | Danh phép IUPAC

23 | 367 1-[(3R)-3-{[5-(5-flopyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]Jamino} piperidin-1-yl]prop-2-en-1-on

24 | 379 1-[(3R)-3-{[5-(5-metoxypyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]lamino }piperidin-1-yl]prop-2-en-1-on

25 | 364 1-[(3R)-3-{[5-(2-hydroxyphenyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]amino }piperidin-1-yl]prop-2-en-1-on

26 | 349 1-[(3R)-3-{[5-(pyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]Jamino}piperidin-1-yl]prop-2-en-1-on

27 419 4-(4-{[(3R)-1-acryloylpiperidin-3-yl]Jamino }-7H-pyrolo[2,3-
d]pyrimidin-5-y1)-N,N-dimetylbenzamit

28 |[352 1-[(3R)-3-{[5-(1-metyl-1H-pyrazol-4-yl)-7H-pyrolo[2,3-d]pyrimidin-
4-yl]amino} piperidin-1-yl]prop-2-en-1-on

29 434 4-(4-{[(3R)-1-acryloylpiperidin-3-ylJamino } -7H-pyrolo[2,3-
d]pyrimidin-5-yl)-N-(propan-2-yl)benzamit

30 |363 1-[(3R)-3-{[5-(6-metylpyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
yllamino } piperidin-1-yl]prop-2-en-1-on

66 |363 (R)-1-(3-((5-(6-metylpyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on

31 | 466 4-(4-{[(3R)-1-acryloylpiperidin-3-yl]amino}-7H-pyrolo[ 2,3~
d]pyrimidin-5-y1)-2-clo-N-xyclopropylbenzamit

32 427 1-[(3R)-3-({5-[3-(metylsulfonyl)phenyl]-7H-pyrolo[2,3-d]pyrimidin-

4-yl}amino)piperidin-1-yl]prop-2-en-1-on

33 393 1-[(3R)-3-{[5-(6-etoxypyridin-3-yl)-7H-pyrolo[2,3- d]pyrlmldm -4-
yl]amino }piperidin-1-yl]prop-2-en-1-on

34 1402 1-[(3R)-3-{[5-(1-metyl-1H-indazol-5-yl)-7H-pyrolo[ 2,3-d]pyrimidin-
4-yl]lamino}piperidin-1-yl]prop-2-en-1-on
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35 1435 1-[(3R)-3-({5-[2-(morpholin-4-yl)pyrimidin-5-yl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)piperidin-1-yl]prop-2-en-1-on

36 | 435 1-[(3R)-3-({5-[6-(morpholin-4-yl)pyridin-3-yl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)piperidin-1-yl]prop-2-en-1-on

37 | 312 1-{(3R)-3-[(5-xyclopropyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]piperidin-1-yl}prop-2-en-1-on

38 | 364 1-[(3R)-3-({5-[(E)-2-(furan-3-yl)ethenyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)piperidin-1-yl|prop-2-en-1-on

39 [328 1-[(3R)-3-{[5-(2-metylpropyl)-7H-pyrolo[2,3-d]pyrimidin-4-
ylJamino }piperidin-1-yl]prop-2-en-1-on

40 |298 1-{(3R)-3-[(5-ethenyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]piperidin-1-yl}prop-2-en-1-on

Céc hop chit Vi du 23-40 dugc diéu ché nhu mb ta trong so d6 duéi day bang cach sir

dung c4c phwong phép twong tir ma ngudi ¢ hidu biét trung binh vé linh vuc ndy da

o
O\ . >( e N 1. HCUEtOH/80°C/16 gits Q
o0 N N o \ 2. MeOH/NH; H,0/ PN
YY) ReoBrorR NlJl/\g 30°C/16 gio 1
0 o
N

biét, va theo phan md ta & day.

\o/ \O/ N o \
x N N
§ N\ ) L 0 |
VPN Pd-118/KsPO,/dioxan/ }C. N
L, HONJ/10°C/I6 gitr \, =
\\' S NaHCO/H,0/
! EtOAC/30°C/2 gid
VA

Buéce 1: Phan tg két hop Suzuki. Dung dich 0,16 M chita (R)-tert-butyl 3-((5-iodo-7-
((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-

carboxylat trong dioxan dwoc didu ché. Dung dich 0,63 M chita K3POs4 trong H20
dugc diéu ché. Monome boronat/axit boronic (225 pmol, 1,8 duong luong) dugc phan
phéi vao céc binh phan tmg 8 ml. Sau d6 thé tich 800 uL (R)-tert-butyl 3-((5-iodo-7-
((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-

carboxylat (125 pmol, 1,0 dwong lugng) duge phan phdi vao binh nay, tiép theo 14 400
uL dung dich K3PO4 (250 pmol, 2,0 duong lugng) va sau d6 Pd-118 ((1,1'-bis(di-tert-
butylphosphino) feroxen paladi diclorua) (4,9 mg, 7,5 pmol, 0,06 duwong lugng), tat ca
déu trong khi quyén N,. Céc binh dwoc ddy nip va léc & 110 °C trong 16 gid. Tién
trinh phan tmg duge kiém tra bang LC-MS. Khi hoan thanh, mdi hdn hgp phéan ung
duoc loc va cd didc béng thiét bi Speedvac®. Phan con lai duoc rira béng H,0 va chiét

bang EtOAc (1ml x 3). C4c pha hitu co duge thu gom, 1am khé qua Na;SO4 khan, loc

-05-



25065

va cb dic bing thiét bi Speedvac® dé tao ra hop chét trung gian thd, ma duoc st dung
tryc tiép & budc tiép theo.

Buéc 2: Loai nhém bao vé&. Dung dich hdn hop chira HCI dic (dung dich nude 37%)
trong EtOH (thé tich/thé tich 1:6) dugc diéu ché. Mot ml dung dich HCI dugc phén
phéi vao cac binh 8ml chita hop chét trung gian thd tir Bude 1. Céc binh duge ddy nip
va 1ic & 80 °C trong 16 gid. Dung méi duoc 1am bay hoi bing thiét bi Speedvac®.
Dung dich hdn hop chira NH3H,O trong MeOH (thé tich/thé tich 1:4) dugc diéu ché,
va 1ml dugc phan phéi vao timg binh. Binh ndy dugc day nép va lc & 30 °C trong 16
gid. Tién trinh phan ing duoc kiém tra bing LC-MS. Khi hoan thanh, hén hop phan
ung dugc loc va cd dac d8 tao ra hop chét trung gian thd, ma dugc sit dung tryc tiép
cho budce cudi cling.

Budc 3: Axyl héa. Dung dich bdo hoa chira NaHCO; trong H2O dugc didu ché va mot
ml dugc phan phéi vao céc binh chira san phadm cta buéc 2. Sau d6, mot ml EtOAc
duoc phan phdi vao timg binh, tiép theo 13 acryloyl clorua (250 pmol, 2,0 dwong
luong). Céc binh duoc ddy nép va lic & 30 °C trong 2 gio. Tién trinh phan {mg dugc
kiém tra bang LC-MS. Khi hoan thanh, hdn hop ndy duoc co dic. Phan con lai duoc
tinh ché bing HPLC diéu ché dé tao ra sin phém cudi.

Vi du 41: 1-((3aS,7aS)-1-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo [2,3-
c]pyridin-6(2H)-yl)-2-(triflometyl)prop-2-en-1-on. |

Buéc 1. 1-((3aS,7aS)-1-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c|pyridin-6(2H)-yl)-2-(triflometyl)prop-2-en-1-on. B6 sung DCM (5 ml) va DIPEA
(0,33 mL, 1,90 mmol) vao binh day tron chira amin (Vi du 8; 4-((3aR,7aS)-octahydro-
1H-pyrolo[2,3-c]pyridin-1-y1)-7H-pyrolo[2,3-d] pyrimidin, 150 mg, 0,47 mmol). Hén
hop phan tng duoc 1am mat dén 0°C va BOP (238 mg, 0,52 mmol) va axit 2-
(triflometyl)acrylic (73,0 mg, 0,52 mmol) duiyc bd sung vao. Sau 1 gid, hdn hgp phan
ung dugc rét vao nudc/etyl axetat va cac 16p duge tach. Pha hitu co duge lam khd
(NazS0y), loc va dung moi duge loai bd dé tao ra ddu, ma dugc tinh ché bang phuwong
phap séc ky cot (silic oxit, DCM/MeOH, 25 g) d tao ra phan doan chinh. Phén doan
ndy duoc tinh ché tiép bing RP-HPLC dé tao ra 1-((3aS,7aS)-1-(7H-pyrolo[2,3-
d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-yl)-2-(triflometyl)prop-2-
en-1-on tinh khiét (114 mg, 65%). LC/MS (M+H) 366,2.
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Vi du 42-46

trong d6 R =F, Me, Et, CN, CH.CH,OMe

Céc hop chét Vi du 42-46 dugc didu ché nhu m6 ta trong céc Vi du 1-3, nhung sir
dung Het-Cl = 4-clo-5-flo-7H-pyrolo[2,3-d]pyrimidin hodc 4-clo-5-metyl-7H-
pyrolo[2,3-d]pyrimidin hodc 4-clo-5-etyl-7H-pyrolo[2,3-d]pyrimidin hodc 4-clo-5-(2-
metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin.

, LC/MS .

Vidu (M+H) Danh phap IUPAC
1-{(3R)-3-[(5-flo-7H-pyrolo[2,3-d]pyrimidin-4-

42 290 . ST
yl)amino]piperidin-1-yl}prop-2-en-1-on
1-{(3R)-3-[(5-metyl-7H-pyrolo[2,3-d]pyrimidin-4-

43 286 . Y
yl)amino]piperidin-1-yl}prop-2-en-1-on
1-{(3R)-3-[(5-etyl-7H-pyrolo[2,3-d]pyrimidin-4-

44 300 . L
yl)amino]piperidin-1-yl}prop-2-en-1-on
4-{[(BR)-1-acryloylpiperidin-3-yl]Jamino}-7H-pyrolo[2,3-

45 297 o .
d]pyrimidin-5-carbonitril
1-[(3R)-3-{[5-(2-metoxyetyl)-7TH-pyrolo[2,3-d]pyrimidin-4-

46 330 . C
yl]Jamino}piperidin-1-yl]prop-2-en-1-on

Vi du 47: 1-{(3R)-3-[(3-metyl-1H-pyrolo[2,3-b]pyridin-4-yl)amino]piperidin-1-
yl}prop-2-en-1-on. LC/MS (M+H) 285.

Vi du 48: 1-[(3aS,7aS)-1-(5-etynyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-
pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on.

Buée 1. (3aS,7aS)-Benzyl 1-(2,2,2-trifloaxetyl)hexahydro-1H-pyrolo[2,3-c]pyridin-
6(2H)-carboxylat

B4 sung DIPEA (5,72 mL, 32,5 mmol) tiép theo 13 anhydrit trifloacxtic (2,2 mL, 15,5
mmol) vao dung dich chia (-)-(3aS,7aS)-benzyl hexahydro-1H-pyrolo[2,3-c]pyridin-
6(2H)-carboxylat (3,85 g, 14,8 mmol) trong DCM (15 mL) ¢ 0 °C. Hdn hop phan tmg
duge khudy & nhiét do trong phong trong 2 gid va sau d6 rét vao NaHCO; bdo
hoa/DCM. Céc 16p duge tach va pha hitu co duge 1am khd (Na2SOs) va dung moi
duoc loai bod dé tao ra (3aS,7aS)-benzyl 1-(2,2,2-trifloaxetyl)hexahydro-1H-
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pyrolo[2,3-c]pyridin-6(2H)-carboxylat tho, ma dugc st dung & buoc tiép fheo khong
can tinh ché. LC/MS (M+H) 357,1.

Budce 2. 2,2,2-Triflo-1-((3aR,7aS)-octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)etanon. Bb
sung vao binh Parr (3aS,7aS)-benzyl 1-(2,2,2-trifloaxetyl)hexahydro-1H-pyrolo[2,3-
¢]pyridin-6(2H)-carboxylat (5,27 g,14,8 mmol), etanol (30 mL) va 5% Pd/C (500 mg).
Hbn hop nay dugce lic qua dém & 4p sudt 0,276 MPa (40 psi) & 25°C. Hon hop phan
ung duoc loc qua Celite® va dung mdi dugc loai bd dé tao ra 2,2,2-triflo-1-
((3aR,7aS)-octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)etanon. Nguyén liéu nay dugc st
dung & budc tiép theo ma khong cén tinh ché tiép. LC/MS (M+H) 223,1.

Buéc 3. (3aS,7aS)-2-(Trimetylsilyl)etyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-
carboxylat. B6 sung DCM (30 mL), TEA (10,3 mL, 73,9 mrﬁol) va Teoc-OSuc (4,19
g, 16,3 mmol) vao binh chia 2,2,2-triflo-1-((3aR,7aS)-octahydro-1H-pyrolo[2,3-
c]pyridin-1-yl)etanon (3,29, 14,8 mmol). Hon hop phan tmg dugc khudy & 25 °C qua
dém va sau d6 rét vaio NaHCOs3 bdo hoa/DCM. Cac 16p duogc tach va pha hitu co duge
1am kho (Na2S04) va dung méi duoc loai bd d tao ra (3aS,7aS)-2-(trimetylsilyl)etyl
hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat. B6 sung MeOH (25 mL) va
K>COs (4,09 g, 29,6 mmol) vao (3aS,7aS)-2-(trimetylsilyl)etyl hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-carboxylat (5,42 g, 14,8 mmol). Hoén hop nay duge khudy
& nhiét dd trong phong trong 4 gid va sau d6 loc va c6 dic. Phén con lai dugc hép thu
vao DCM va rira bing NaHCO; bdo hoa va nuwde mubi. Phan chiét hiru co duogc 1am
kh6 (Na2804) va dung mdi dugc loai bo dé tao ra san phim mong mudn (3,2 g, 80%).
LC/MS (M+H) 271,2. "H NMR (400 MHz, CDCls) 6 -0,17 - 0,03 (m, 9 H) 0,80 - 1,00
(m, 2 H) 1,26 (dd, 1 H) 1,33 - 1,72 (m, 4 H) 1,77 - 1,94 (m, 1 H) 1,99 - 2,16 (m, 1 H)
2,80 - 3,14 (m, 3 H) 3,34 (dd, 1 H) 3,56 - 3,76 (m, 2 H) 4,04 - 4,21 (m, 2 H) 5,27 (s, 1
H).

Bude 4. 4-clo-5-((trimetylsilyl)etylnyl)-7H-pyrolo[2,3-d]pyrimidin. B6 sung vao binh
4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin (5,0 g, 17,89 mmol), Cul (681 mg, 3,58
mmol), TMS-axetylen (3,79 mL, 26,8 mmol), Pd(PPhs)s (1,06 g, 0,89 mmol),
THF(100 ml), DMF (33 mL) va TEA (1,28 mL). Hon hgp phan mg duoc khudy &
nhiét do trong phong trong 16 gid. Dung moi dugc loai bo trong chin khoéng va phan
con lai duoc hip thy vao DCM (300 mL). Hén hop nay duge rira bang nuée (3 x 75

mL), 1am kho (Na2SO4) va dung moi dugc loai bo d8 tao ra ddu, ma sau khi sic ky
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(silic oxit, 70% EtOAc/Hep) tao ra san phdm mong mubn (3,8 g, 85%). LC/MS (M+H)
250,0. '"H NMR (400MHz, DMSO-d¢) § 0,26 (br s, 9 H), 8,09 (d, J=2,34 Hz, 1 H),
8,64 (s, 1 H).

Budc 5. (3aS,7aS)-2-(Trimetylsilyl)etyl 1-(5-((trimetylsilyl)etylnyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat. B6 sung i-
PrOH (20 ml), DIPEA (1,89 mL, 10,8 mmol) va 4-clo-5-((trimetylsilyl)etylnyl)-7H-
pyrolo[2,3-d]pyrimidin (1,79 g, 7,17 mmol) vao binh ddy tron chira (3aS,7aS)-2-
(trimetylsilyl)etyl hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat (1,94 g, 7,17
mmol). Hén hop phén tng duge dun néng dén 80°C trong 2 gidr (LC/MS thé hién san
phdm mong muén; tms khong bi anh hudng). Dung mdi dugc loai bo trong chén
khong va phan con lai dugc pha lodng bing DCM/H,0. Céc 16p dugc tach va pha hitu
co dugc thu gom, 1am kho (Na2S04) va dung moi dugce loai bo d8 tao ra san pham tho,
ma dugc tinh ché bing phuong phap sic ky (silic oxit, EtOAc/MeOH) dé tao ra
(3a8,7aS)-2-(trimetylsilyl)etyl 1-(5-((trimetylsilyl)etylnyl)-7H-pyrolo[2,3-d] = pyrim-
idin-4-yl)hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat (1,3 g, 38%). LC/MS
(M+H) 484,2. 'H NMR (400 MHz, CDCl3) & -0,07 (s, 9 H) 0,42 (s, 9 H) 0,63 - 1,11
(m, 2 H) 1,19 - 1,36 (m, 1 H) 1,60 - 2,15 (m, 4 H) 2,38 - 2,63 (m, 1 H) 3,25 - 3,73 (m,
2 H) 3,90 - 4,22 (m, 4 H) 4,26 - 4,48 (m, 1 H) 4,51 - 4,76 (m, 1 H) 7,48 (s, 1 H) 8,33
(s, TH) 11,86 (brs, 1 H).

Budc 6. 5-Etynyl-4-((3aR,7aS)-octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo
[2,3-d]pyrimidin.

Bb sung vao binh chita (3aS,7aS)-2-(trimetylsilyl)etyl 1-(5-((trimetylsilyl)etylnyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat
(800 mg, 1,65 mmol) dugc bd sung THF (10 mL) va TBAF (3,64 mL, IM trong THF).
Sau khi khudy & nhiét do trong phong trong 48 gi hdn hop.phan ting duge rét vao
nuée va hdn hop nay duoc chiét bing etyl axetat. Cac phan chiét hitu co duge thu
gom, lam khd (Na;SOs) va dung méi dugce loai bo dé tao ra dau (khong phai san
phim). Lép nude dugce didu chinh dén d6 pH~10 va sau d6 dugc chiét bang DCM. Céc
phin chiét hitu co duoc két hop, 1am khd (Na2SO4) va dung moi dugce loai bd dé tao ra
1-((3aS,7aS)-1-(5-etyny1-7H-pyrolo[2,3-d]pyrimidin—4-yl)hexahydro-1H-pyrolo[2,3—
c]pyridin-6(2H)-yl)prop-2-en-1-on thd (442 mg), ma dugc st dung & budc tiép theo

ma khong can tinh che.
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Buéc 7. 1-((3aS,7aS)-1-(5-Etynyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-
pyrolo[2,3-c|pyridin-6(2H)-yl)prop-2-en-1-on. Bé sung DCM (7 mL) va TEA (0,51
mL, 3,64 mmol) vao binh chia 5-etynyl-4-((3aR,7aS)-octahydro-1H-pyrolo[2,3-
c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin (442 mg, 1,65 mmol). Binh nay dugc lam
méat dén 0 °C va acryloyl clorua (189 mg trong 5 mL DCM) dugc bd sung timg giot
trong vong 5 phit. Sau khi b sung hét phan tmg dugc khudy trong 30 phut. Hdn hop
phan tmg duoc rét vao nude va cac 16p duge tach. Pha hitu co dugce thu gom, rira béng
nuée mudi, 1am kho (Na2SO4) va dung méi duge loai bo dé tao ra dau, ma duge tinh
ché bing RP-HPLC & tao ra 1-((3aS,7aS)-1-(5-etynyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)hexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on (197 mg, 37%).
LC/MS (M+H) 322,1. '"H NMR (400MHz, DMSO-de) & 1,49 - 2,03 (m, 4 H) 3,40 -
3,93 (m, 4 H) 4,05 (s, 1 H) 4,15 - 4,59 (m, 3 H) 5,42 (d, 1 H) 5,97 - 6,19 (m, 1 H) 6,39
(dd, 1 H) 6,80 (dd, 1 H) 7,66 (d, 1 H) 8,10 - 8,27 (m, 1 H) 12,13 (br s, 1 H).

Vi du 49: 1—[(3aS,7aR)-1-(7H—Pyrolo[2,3-d]pyrimidin-4-y1)octahydr0-6H-pyrolo[2,3-
¢]pyridin-6-yl]prop-2-en-1-on.

Budéc 1. Dimetyl 3-(xyano((diphenylmetylen)amino)metyl)pentandioat. B6 sung DBU
(1,6 mL, 9,08 mmol) va (E)-dimetyl pent-2-endioat vao binh chia 2-
((diphenylmetylen)amino)axetonitril (4,0 g, 18,16 mmol) trong THF & -78 °C. Hén
hop nay duoc khudy & -78 °C qua dém va sau d6 & nhiét do trong phong trong 24 gid.
Dung moi dugc loai bo trong chan khéng va nguyén li¢u tho tinh ché bing phuong
phép sic ky (silic oxit, EtOAc/Hep, 0 dén 30%) dé tao ra 3,9 g dimetyl 3-
(xyano((diphenylmetylen)amino)metyl)pentandioat. GC/MS 378. 'TH NMR (400 MHz,
CDCls) § 2,48 - 2,57 (m, 1 H) 2,66 (d, J=6,25 Hz, 2 H) 2,78 - 2,89 (m, 2 H) 3,59 (s, 6
H) 4,51 (d, /=4,49 Hz, 1 H) 7,17 - 7,22 (m, 2 H) 7,30 - 7,37 (m, 2 H) 7,40 - 7,46 (m, 1
H) 7,47 - 7,53 (m, 3 H) 7,58 - 7,63 (m, 2 H).

Budc 2. Metyl 2-(1-benzhydryl-2-xyano-5-oxopyrolidin-3-yl)axetat. B6 sung HOAc
(5,0 mL) va Na(OAc):BH (53 g, 24 mmol) vao binh chira dimetyl 3-
(xyano((diphenylmetylen)amino)metyl)pentandioat. Hon hop phan tng dugc khudy
qua dém va sau d6 c6 ddc va pha loang bang NaHCO; bio hoa/EtOAc. Céc 16p dugc
tach va pha hitu co rira bing nudc, nuée mubi va 1am khé (MgS0s). Dung mdi dugc

loai bo dé tao ra nguyén lidu tho, ma sau khi séc ky (silic oxit, EtOAc/Hep, 0 dén
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50%) tao ra metyl 2-(1-benzhydryl-2-xyano-5-oxopyrolidin-3-yl)axetat (2,5 g, 73%).
LC/MS (M+H) 349,2. '"H NMR (400 MHz, CDCl3) § 2,34 - 2,46 (m, 2 H) 2,64 - 2,77
(m, 2 H) 2,89 - 3,10 (m, 2 H) 3,64 (s, 3 H) 3,88 (d, /=3,12 Hz, 1 H) 4,53 (d, J=7,61
Hz, 1 H) 6,54 (d, J/=13,27 Hz, 1 H) 7,05 - 7,17 (m, 1 H) 7,25 - 7,43 (m, 8 H).

Budc 3. 1-Benzhydryltetrahydro-1H-pyrolo[2,3-c]pyridin-2,5(3H,6H)-dion. B& sung
vao binh Parr metyl 2-(1-benzhydryl-2-xyano-5-oxopyrolidin-3-yl)axetat ( 2,5 g, 7,2
mmol), MeOH (10 mL) va PtO2 (200 mg). Phin ung dugc lic qua dém trong Hz & ap
suét 0,276 MPa (40 psi), 60 °C trong 30 gid. Hon hop phan tmg dugc loc qua Celite®
va dung mdi dugc loai bod trong chan khong dé tao ra 1-benzhydryltetrahydro-1H-
pyrolo[2,3-c]pyridin-2,5(3H,6H)-dion thd (2,2 g, 96%), dugc st dung ma khoéng can
tinh ché tiép.

LC/MS (M+H) 321,2.

Buéc 4. 1-Benzhydryloctahydro-1H-pyrolo[2,3-c]pyridin. B6 sung THF (5 mL) va
LAH (474 mg, 12,5 mmol) vao binh chita 1-benzhydryltetrahydro-1H-pyrolo[2,3-
c]pyridin-2,5(3H,6H)-dion (1,0 g, 3,1 mmol). Hén hop phan tmg dugc khudy & 60 °C
qua dém. Hdn hop phan tmg dugc tinh sach béng cach st dung hé tinh sach Fisher.
Hbn hop phan tmg dugc loc qua Celite® va rira bing metanol. Dung méi dugc cd dac
d8 tao ra 1-benzhydryloctahydro-1H-pyrolo[2,3-c]pyridin tho (900 mg, 98%), duoc sir
dung ma khéng cin tinh ché tiép. LC/MS (M+H) 293,2.

Bude 5. 1-Benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin. B sung vao binh
chira 1-benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin (900 mg, 3,08 mmol)
duge bd sung DCM (10 mL), TEA (0,89 mL, 6,16 mmol) va TsCl (719 mg, 3,69
mmol). Hon hop phan tng dugc khudy & nhiét do trong phong qua dém va sau do, rét
vao DCM/nuéc. Cac 16p duoge tach va 16p hitu co dugc thu gom, 1am kho (Na2SOs).
Dung mdi duoc loai bd dé tao ra sén pham tho, ma duge tinh ché bang phuong phap
sic ky dé tao ra 1-benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin (400 mg,
29%). LC/MS (M+H) 447,2.

Buédc 6. 1-Benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin. Bé sung Pd(OH),
(60 mg) vao binh Parr chira 1-benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin
(400 mg, 0,89 mmol) trong etanol/axit axetic (10 mL/1mL). Phan tmg duoc lic trong
Ha & 4p suit 0,276 MPa (40 psi) qua dém. Hbn hgp phan ung dugc loc qua Celite® va
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dung méi dugc loai bo dé tao ra 1-benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-
c]pyridin tho, dugc sir dung ma khéng can tinh ché tiép. LC/MS (M+H) 281,1.

Budc 7. 7-Tosyl-4-((3aS,7aR)-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-
pyrolo[2,3-d]pyrimidin.

B6 sung n-BuOH (5 mL), 1-benzhydryl-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin
(251 mg, 0,89 mmol) va DIPEA (1,14 mL, 6,53 mmol) vao binh chita 4-clo-7-tosyl-
7H-pyrolo[2,3-d]pyrimidin (276 mg, 0,89 mmol). Hén hop phéan tng dugc dun néng
dén 80 °C trong 4 gid va sau d6 pha lodng bing nudc/etyl axetat. Cac 16p duge tach va
phan chiét hitu co duge thu gom va lam khd (Na2SO4). Dung méi duge loai bd dé tad
ra san phdm tho, dugc tinh ché bang phuong phap séc ky (silic oxit, EtOAc/Hep, 0 dén
40%) dé tao ra hai dinh v6i cing phén tir lugng. Pinh 1 (chét ddng phan cis, 25 mg),
so v6i Vi du 8, Budc 8 nguyén liéu dugc xit Iy bang TsCl. LC/MS (M+H) 552,0. Dinh
2 (chit ddng phén trans, 85 mg): LC/MS (M+H) 552,1.

Buéc 8.  4-((3aR,7aR)-Octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-
d]pyrimidin. B6 sung NaHPO4 (109 mg, 0,90 mmol) va Na/Hg (20-30 hat) vao binh
chira 7-tosyl-4-((3aS,7aR)-6-tosyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo
[2,3-d]pyramidin dinh 2 (100 mg, 0,18 mmol) trong MeOH (5 mL). Hon hop phan ting
dugc khudy & nhiét d6 trong phong qua dém va sau dé loc qua Celite®. Dung mdi
duoc loai bé va nguyén lidu thé pha lodng bing etyl axetat/nude. DO pH cia 16p nude
duge didu chinh dén pH~9 va sau d6é dugc chiét bing etyl axetat (3x). Cac phan chiét
hitu co duoc két hop va rira bing nude, nuéc mudi va 1am khd (Na2S04). Dung moi
dugc loai bé d& tao ra 4-((3aR,7aR)-octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-
pyrolo[2,3-d]pyrimidin (35 mg, 80%). LC/MS (M+H) 244,2.

Buéc 9. 1-((3aS,7aR)-1-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c]pyridin-6(2H)-yl)prop-2-en-1-on. Bé sung DIPEA (0,06 mL, 0,33 mmol) va acryloyl
clorua (8,0 mg, 0,08 mmol) vao binh chira 4-((3aR,7aR)-octahydro-1H-pyrolo[2,3-
c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin (20 mg, 0,08 mmol) trong DCM & 0°C.
Hdn hop nay dugc khudy trong 3 gid & 0 °C va sau d6 pha loang bing nudc/DCM.
Céc 16p dugce tach va pha hitu co duge thu gom va lam kho (Na2SO4). Dung méi duge
loai bd dé tao ra nguyén lidu thd, ma sau khi séc ky (silic oxit, MeOH/DCM, 0 dén
10%) tao ra 1-((3aS,7aR)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo
[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on (6,5 mg, 27%). LC/MS (M+H) 298,2.
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Vi du 50: 1-[(3R,4S)-4-metyl-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on. |
Diéu ché rac-1-((3R,4S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-
1-yD)prop-2-en-1-on (tir Vi du 11, Budc 4). BS sung acryloyl clorua (152 mg, 1,683
mmol, 1,1 duong luong) vao dung dich chira N-((3R,4S)-4-metylpiperidin-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin (410 mg, 1,530 mmol) trong THF (20 mL) va dung
dich nuéc NaHCO3 (15 mL) ¢ 0°C. Hdn hop phan tmg dugc khudy & 0°C trong 2 gid.
Sau khi TLC (EtOAc/MeOH, 10:1) thé hién ring phan ting d hoan thanh, hdn hop
phan tng dugc pha lodng bing nude (50 mL), va chiét bing EtOAc (50 mLx2). Céc
16p hitu co hdn hop duoc rira bing nude mudi, 1am kho qua Na;SOs va ¢b dic. Phin
con lai duoc tinh ché bing phwong phép sic ky c6t nhanh (MeOH/EtOAc, 2%~10%)
va dong kho dé tao ra rac-1-((3R,4S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
metylpiperidin-1-yl)prop-2-en-1-on (150 mg, 34 %) duédi dang chét rin mau tring. 'H
NMR (400MHz, DMSO-d¢) 6 11,53 (br s, 1H), 8,08 (d, J=15,1 Hz, 1H), 7,32 - 7,20
(m, 1H), 7,08 (br s, 1H), 6,81 (dt, J=10,5, 17,3 Hz, 1H), 6,59 (br s, 1H), 6,12 (d,
J=14,8 Hz, 1H), 5,69 (d, J=10,3 Hz, 1H), 4,65 - 4,39 (m, 1H), 4,27 - 4,04 (m, 1H),
3,94 - 3,71 (m, 1H), 3,16 (d, J=5,3 Hz, 1H), 3,08 - 2,96 (m, 1H), 2,89 - 2,77 (m, 1H),
2,71 - 2,60 (m, 1H), 2,46 - 2,28 (m, 1H), 1,82 (d, J=12,3 Hz, 2H), 1,29 - 1,12 (m, 1H),
0,94 (dd, J=6,0, 12,3 Hz, 3H), LCMS (M+H) 286,1.

Vi du 51: rac- 1-[(3aR,7aR)-1-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-
pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on.

Puoc didu ché nhu trong Vi du 8, trir viée st dung rac-(3aR,7aR)-benzyl hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat thay cho nguyén liéu hoat dong quang &
Buéce 7.

LC/MS (M+H) 298,2. 'TH NMR (400MHz, DMSO-ds) & 11,58 (s, 1H) 8,09-8,07 (d,
J=9,2Hz, 1H) 7,115(s, 1H), 6,82-6,78 (m, 1H), 6,51 (m, 1H), 6,05-6,01 (m, 1H), 5,69-
5,85 (m, 1H), 4,69-4,68 (m, 0,5H), 4,27 (s, 1H), 3,90-3,74 (m, 3H), 3,13-3,24 (m, 2H),
2,74-2,71 (m, 0,5H), 2,19-1,74 (m, 4,5 H).
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Vi du 52: 1-[2-(Hydroxymetyl)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperidin-1-
yl]prop-2-en-1-on (rac-cis/trans).

Puoc diéu ché nhu trong Vi du 7, trlr viéc khong tién hanh tach cac chit déng phén
khong dbi quang hoic cac chit ddng phan dbi anh. LC/MS (M+H) 302,2.

Vi du 53: (R)(-1-(3-((5-(2-hydroxy-2-metylpropyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on.

Bude 1. 1-(4-clo-7H-pyrolo[2,3-d]pyrimidin-5-yl)-2-metylpropan-2-ol. Bé sung 5-
bromo-4-clo-7H-pyrolo[2,3-d]pyrimidin (1000 mg, 4,32 mmol) vao dung dich chira
NaH (343 mg, 8,57 mmol) trong 20mL THF dugc lam mat bang bé nuéc d4. Sau 10
phut, phan Gng dugc lam mat bing bé da kho/axeton. BuLi (1,6M; 4,02 mL, 6,43
mmol) dugc bd sung vao. Sau 30 phut, 2,2-dimetyloxiran (927 mg, 12,9 mmol) dugc
bd sung tir tir. Hén hop phan ting duoc dé cho 4m tir tir dén nhiét d6 trong phong sau
d6 duge khudy & nhiét do trong phong qua dém. NH4Cl1 (10%, 20 mL) dugc bd sung tir
tir. Phan tng duoc khudy trong 15 phut. Hon hop nay dugc cd dic trong chan khong
dé loai bé dung méi hitu co. Dung dich nuéc dugc chiét bing etyl axetat (2 x 10 mL).
Lép hitu co hdn hop duge 1am kho va co dic. Phin con lai duoc tinh ché béng cot
CombiFlash® (cot 40g, 10 dén 100%EA trong heptan) dé tao ra 549 mg 1-(4-clo-7H-
pyrolo[2,3-d]pyrimidin-5-yl)-2-metylpropan-2-ol (56,5%). LC/MS (M+H) 226,2. 'H
NMR (400MHz, CDCl3) & 10,63 (br, 1H), 8,59 (s, 1H), 7,33 (s, 1H), 3,14 (s, 2H), 1,29
(s, 6H).

Budc 2. (R)-tert-Butyl 3-((5-(2-hydroxy-2-metylpropyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yD)amino)piperidin-1-carboxylat. B6 sung (R)-tert-butyl 3-aminopiperidin-1-
carboxylat ( 124 mg, 0,62 mmol) va kali cacbonat (172 mg, 1,24 mmol) vao dung dich
chita pyrolopyrimidin 1-(4-clo-7H-pyrolo[2,3-d]pyrimidin-5-yl)-2-metylpropan-2-ol
(140 mg, 0,62 mmol) trong 5 mL dioxan/H,O (8:4). Hon hgp phén tmg thu dugc dugc
dun néng dén 110 °C trong 5 ngay. Sau khi 1am mét, hdn hop phéan ung dugc ¢d dic.
Hbn hop nuédc nay duge pha lodng bang 5 ml nudc va chiét bing EtOAc (3 x). Lép
hiru co hdn hop dugc rira bing nuéc (4 x), nude mudi va 1am kh6é (Na2S0s) sau d6 loc
va c6 dic. Phan con lai duge tinh ché bing silica gel phurong phép sic ky cot (0-100%
EtOAc trong heptan) dé tao ra (R)-tert-butyl 3-((5-(2-hydroxy-2-metylpropyl)-7H-
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pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (85 mg, hidu sudt 35%)).
LC/MS (M+H) 390,4.

Budc 3. (R)-2-metyl-1-(4-(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-
yl)propan-2-ol. B4 sung HC1 (4M trong dioxan) (SmL) vao dung dich chira (R)-tert-
butyl 3-((5-(2-hydroxy-2-metylpropyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) piper-
idin-1-carboxylat (85mg, 0,22 mmol) trong 5 mL THF va hdn hop thu duoc khudy &
nhiét d6 trong phong trong 3 gid. Hon hop phan tmg duge ¢b dic. Phan con lai duge
hoa tan trong DCM va ¢6 dic. Quy trinh nay dugc lip lai 3 1an dé tao ra 65 mg (R)-2-
metyl—1-(4-(piperidin-3-ylamino)—7H—pyr010[2,3-d]pyrimidin—S-yl)propan-Z-ol duéi
dang mubi HCL. LC/MS (M+H) 290,3.

Buée 4.  (R)-1-(3-((5-(2-Hydroxy-2-metylpropyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on. B sung acryloyl clorua (18 mg, 0,200mmol
duﬁg dich trong 1 mL DCM) vao binh chta (R)-2-metyl-1-(4-(piperidin-3-ylamino)-
TH-pyrolo[2,3-d]pyrimidin-5-yl)propan-2-ol (65 mg, 0,2mmol) , DIPEA (10 duong
luong cén thiét dé trung hoa mubi va lam ddng nhit) va DCM (5 mL) & 0°C. Sau 45
phat, hdn hop phéan tmg duoc dép tit bing dung dich NaHCO3 bdo hoa (SmL) va céc
16p duoc tach. Lép nude duge chiét (2x) bang DCM va céc 16p hitu co hdn hep dugce
cd déc d8 tao ra san phim thd dudi dang chét rin mau tring. Chéit rdn ndy duoc tinh
ché bing phuong phap HPLC dao pha dé tao ra 15 mg san phim mong mudn. LC/MS
(M+H) 344,2. '"H NMR (400MHz, MeOH-d4) 5 8,19 (s, 1H), 7,12 (s, 1H), 6,88-6,76
(m, 1H), 6,22-6,14 (m, 1H), 5,78-5,73 (m, 1H), 4,15-3,99(m, 1H), 3,92-3,84 (m, 1H)
3,79-3,50(3H), 2,89-2,74 (m, 2H), 2,20-2,05(m, 1H), 2,00-1,769 (m, 2H), 1,73-
1,58(m, 1H), 1,30-1,15 (m, 3H), 1,18-1,149m, 3H).

Vi du 54: 1-((3S,4R)-3-((7TH-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-flopiperidin-1-
yl)prop-2-en-1-on.

Bude 1. (3S,4R)-Benzyl 4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-carboxylat. B6 sung (3S,4R)-benzyl 3-amino-4-flopiperidin-1-carboxylat
(diéu ché duoc theo WO02010/16005 va W0O2011/101161) (225 mg, 0,779 mmol) vao
dung dich chtra 4-clo—7-trity1—7H—pyrolo[2,3-d]pyrimidin (308 mg, 0,779 mmol) va xe-
si florua (474 mg, 3,12 mmol) trong DMSO (3,0 mL). Hén hgp phan tng dugc dun
néng dén 120 °C trong 16 gid. Sau khi LCMS cho thiy rang 4-clo-7-trityl-7H-
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pyrolo[2,3-d]pyrimidin d4 dwoc tiéu thu hoan toan, hdn hop phan tng dugc pha lodng
bing hdn hgp DCM/nude ty 18 1:1 (200 mL). Pha hitu co duoc chiét va 16p nuée duge
chiét nguoc bang DCM (2 x 50 mL). Céc phéan chiét hitu co duoc két hop, rira bing
nude mudi (2 x 100 mL), 1am kho qua natri sulfat, loc, va ¢d dic trong chan khong dé
tao ra san phdm thé ma duoc tai kho bang Celite® len cot Silicycle® 80 g HP va tinh
thé bang phuong phap séc ky cot pha thudng (25-75% EtOAc/heptan trén 10 thé tich
cot) dé tao ra (3S,4R)-benzyl 4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (400,0 mg, 84%) dudi dang chit rin khéng mau.
LCMS (M+H) 532,56.

Bude 2. N-((3S,4R)-4-Flopiperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin.
B6 sung vao binh hydro héa kho Pd/C 10% (175 mg) trong khi quyén nito. Dung dich
chtra (3S,4R)-benzyl 4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) piperi-
din-1-carboxylat (400 mg, 0,654 mmol) trong etanol khan (13,0 mL) dugc bb sung vao
va hdn hop thu dugc dugc hydro hoa trong H, & 4p suét 0,345 MPa (50 psi) & nhiét do
mdi trudng trong 3 gid. Sau khi LCMS thé hién ring nguyén liéu ban dau di dugc tiéu
thy hoan toan, hdn hop phan ting duoc loc qua tdm Celite® mong va banh loc duoc
rira bing etanol. Dich loc hdn hop dugc 1am bay hoi, tao hdn hop dang phi véi toluen
(5 x) & 75 °C d tao ra hop chit N-((3S,4R)-4-flopiperidin-3-yl)-7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-amin (312 mg, 100%) dudi dang chét rin khong mau, dugc
sir dung & budc tiép theo ma khong cin tinh ché tiép.

Budc 3. 1-((38S,4R)-4-flo-3-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
1-yl)prop-2-en-1-on. B6 sung bazo Hunig (0,6 mL, 4,0 mmol) vao dung dich chira N-
((3S,4R)-4-flopiperidin-3-yl)-7-trityl-7H-pyrolo[ 2,3-d]pyrimidin-4-amin (312 mg,
0,653 mmol) trong CHCl; khan (15,0 mL). Hn hop phan tg dugc lam mét dén 2 °C,
va sau d6 duoc xir 1y timg giot bang dung dich chita acrylic clorua (0,053 mL, 0,653
mmol) trong CHCl; khan (3,0 mL). H3n hop phan tng duge dé cho 4m dén nhiét 46
moi trudng va sau 35 phut, LCMS thé hién ring hop chit N-((3S,4R)-4-flopiperidin-3-
yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin d4 dugc tiéu thu hoan toan. Hdn hop
phan tng duoc 1am mat dén 2 °C va nglmg phan ting bang dung dich nuéc natri bicac-
bonat 10% (15 mL). Pha hitu co dugc chiét va 16p nuée duge chiét nguge bang clo-
rofom (2 x 10 mL). Cac phén chiét hitu co duge két hop, 1am khd qua magie sulfat,

loc, va cb dac trong chan khong dé tao ra san phém thd ma duoc tai khd bang Celite®
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1én cot Silicycle® 80 g HP va tinh thé bing phuong phép sic ky cdt pha thudng (50-
85% EtOAc/heptan trén 10 thé tich cot) dé tao ra 1-((3S,4R)-4-flo-3~((7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (280,0 mg, 81%)
dué6i dang chét rén khong mau. LCMS (M+H) 532,56.

Buéc 4. 1-((3S,4R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-flopiperidin-1-
yDprop-2-en-1-on. Dung dich chta 1-((3S,4R)-4-flo-3-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin—4-yl)amino)piperidin—1-y1)prop-2-en—1—oh (270,0 mg, 0,508 mmol) trong
axit trifloaxetic (5,00 mL) duoc khudy & nhiét do moi trudng trong 19 gio. Hdn hop
phan tng dugc cd dic trong chan khong va tai kho bang Celite® 1én cot Silicycle® 80
g HP va tinh thé bing phuohg phép sic ky cot pha thudng (0-20% MeOH/DCM trén
10 thd tich cot) d& tao ra 1-((3S,4R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
flopiperidin-1-yl)prop-2-en-1-on (146,0 mg, 99%) dudi dang chit rén khong mau.
LCMS (M+H) 290,41. 'H NMR (400MHz, DMSO-ds) 3 11,58 (S, 1H), 8,13 (s, 1H),
7,47 (s, 1H), 7,11 (s, 1H), 6,91- 6,70 (m, 2H), 6,12 (t, J= 20 Hz, 1 H), 5,78 - 5,61 (m,
2H), 5,16 - 4,98 (m, 1H), 4,51 — 4,36 (m, 1H), 4,21 —2,97 (m, SH).

Vi du 55: (R)-1-(3-((5-(2-Hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) piper-
idin-1-yl)prop-2-en-1-on.

Pugc didu ché nhu trong cdc Vi du 1-3, tuwr viéc st dung 5-(2-((tert-
butyldimetylsilyl)oxy)etyl)-4-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin 1am thanh phan
Het-Cl. LC/MS (M+H) 316,3. 'H NMR (400MHz, DMSO-d¢) 6 1,31 - 2,06 (m, 4 H)
2,78 (d, J=11,13 Hz, 2 H) 2,94 - 3,18 (m, 1 H) 3,47 - 3,87 (m, 3 H) 3,96 - 4,21 (m, 2
H) 5,11 - 5,67 (m, 2 H) 5,90 - 6,14 (m, 1 H) 6,50 - 6,90 (m, 2 H) 7,02 - 7,38 (m, 1 H)
8,03 (d, /~13,08 Hz, 1 H) 11,25 (brs, 1 H).

Vi du 56: 1-(2-((7H-Pyrolo[2,3—d]pyrimidin—4-yl)amino)-8-azabixyclo[3.2.l]octan-8¥
yl)prop-2-en-1-on.

Duoc diéu ché nhu mé ta trong Vi du 16, trir viéc khong tién hanh phuong phap SFC
bat dbi.
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Vidu57: 1-((3R,5 S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-S-(dimetylamino)
piperidin-1-yl)prop-2-en-1-on.

Buée 1. (R)-tert-Butyl 3-oxo0-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-carboxylat

Bb sung Dess-Martin periodinan (4,0 g, 9,55 mmol) vao dung dich chira (3S,5R)-tert-
butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat (5,0 g, 8,68 mmol) trong DCM (100 mL), sau d6 hén hop nay dugc khudy
& nhiét do trong phong trong 18 gid. Sau khi TLC (DCM/MeOH, 10:1) thé hién réng
nguyén li¢u ban diu d3 dugc tiéu thu hoan toan, hdn hop phan tmg duge cd dic dé tao
ra san phim thd (7,8g) dudi dang chét rin mau vang, dugc tinh ché bang phwong phap
HPLC diéu ché dé tao ra (R)-tert-butyl 3-oxo-5-((7-trityl-7H-pyrolo [2,3-d]pyrimidin-
4-yl)amino)piperidin-1-carboxylat (3,7 g, 74 %) dudi dang chit rén mau tréng. LC/MS
(M+H) 574,5.

Budce 2. (38,5R)-tert-Butyl 3-(dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino)piperidin-1-carboxylat. B6 sung vao binh hydro héa kho, Pd/C 10% khan
(300 mg) dugc bd sung trong khi quyén Ar. Dung dich chtta (R)-tert-butyl 3-oxo-5-
((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (600 mg, 1,05
mmol) trong 2M NHMe>/MeOH (20 mL) duoc bd sung va hdn hop thu duge dugc hy-
dro hoéa trong H» & é4p sudt 0,31 MPa (45 psi) & 20°C qua dém. Sau khi TLC
(DCM/MeOH/NH30H = 10:1:1) cho thay nguyén liéu ban dau da duoc tidu thu hoan
toan, va hai diém méi dugc hinh thanh, dung dich phan Gng duoc loc qua tdm Celite®
va béanh loc dugc rira bang MeOH ba 14n. Dich loc hdn hop dugc ¢d dic dé tao ra san
phdm thd, ma dugc tinh chd bing phuong phip sic ky cot (silic oxit,
MeOH/NH3/DCM , 0-8%) dé tao ra (3S,5R)-tert-butyl 3-(dimetylamino)-5-((7-trityl-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (100 mg, 15,8%) dudi
dang dau va (3S,59)-tert-butyl  3-(dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (300 mg, 47,6%) dudi dang chit rén
mau tring. LC/MS (M+H) 603,5 (dinh 1); LC/MS (M+H) 603,5 (dinh 2).

Budce 3. (3S,5R)-N3,N3-Dimetyl-N5-(7-trityl-7H-pyrolo[ 2,3-d[pyrimidin-4-
yl)piperidin-3,5-diamin. B6 sung timg giot HC1 4N/ dioxan (6mL) & 0 °C vao dung
dich chtra (3S,5R)-tert-butyl 3-(dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino) piperidin-1-carboxylat (100 mg, 0,660 mmol) trong dioxan (10 mL) va
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khudy & nhiét d trong phong trong 4 gid. Sau khi TLC (DCM/MeOH, 10:1) cho thdy
phan tng d3 hoan thanh, hdn hop phan tng duge cd dic d8 tao ra san phdm thd, ma
dugce tinh ché bing phuong phap sic ky cot (silic oxit, MeOH/DCM, 0-10%) dé tao ra
(3S,5R)-N3,N3-dimetyl-N5-(7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)piperidin-3,5-
diamin (100 mg, 100%) dudi dang chit rin mau tring. LC/MS (M+H) 503,5.

Buéc 4.  1-((3S,5R)-3-(Dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on. Bb sung timg giot acryloyl clorua (19,8 mg,
0,219 mmol) & 0 °C vao dung dich c¢6 khudy chta (3S,5R)-N3,N3-dimetyl-N5-(7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)piperidin-3,5-diamin (100 mg, 0,199 mmol)
trong THF (10 mL) /dung dich nuéc NaHCO; (10 mL). Sau khi bd sung, hdn hgp thu
duoc dugc khudy & 0 °C trong 2 gid. Sau khi TLC (DCM/MeOH, 10:1) thé hién ring
nguyén li€u ban dau da duoc tiéu thy hoan toan, hdn hgp phéan tng dugc pha lodng
bing H20 (10 mL) va chiét bing EtOAc (20 mLx2). Céc 16p hitu co hdn hop dugc rira
béng nude mudi, 1am khé qua NaSOs va ¢d dic d8 tao ra san phém th6, ma dugc su
dung truc tiép cho budc tiép theo ma khong can tinh ché tiép. LC/MS (M+H) 557.,5.
Bude 5. 1-((3R,55)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-(dimetylamino) pi-
peridin-1-yl)prop-2-en-1-on. 1-((3 S,5R)-3-(Dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (50 mg, 0,089 mmol) trong
TFA (3 mL) dugc khudy & 30°C qua dém. Sau khi TLC (DCM/MeOH/ NH4OH,
10:1:1) cho thiy nguyén liéu ban ddu di dugc tiéu thu hoan toan, hdn hop phén ung
duge cd dic trong chan khong dé tao ra san pham tho, ma duogc tinh ché bang phuong
phap sic k¥ (silic oxit, MeOH/NH3/DCM, 0-10%) va tinh ché tiép bing HPLC diéu
ché dé tao ra 1-(3R,55)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-(dimetylamino)
piperidin-1-yl)prop-2-en-1-on (17 mg, 30,3%) dudi dang chét rin mau trang. LC/MS
(M+H) 315,2. 'TH NMR (400MHz, DMSO-ds) 8 11,53 (br s, 1H), 8,16 - 8,07 (m, 1H),
7,49 - 7,31 (m, 1H), 7,12 - 7,06 (m, 1H), 6,81 (dd, J=10,5, 16,8 Hz, 1H), 6,55 (br s,
1H), 6,13 (d, I=16,8 Hz, 1H), 5,71 (d, J=10,8 Hz, 1H), 4,68 - 4,49 (m, 1H), 4,27 (d,
J=12,0 Hz, 0,69H), 4,11 (br s, 1,51H), 2,98 - 2,81 (m, 1H), 2,64 (t, J=11,5 Hz, 1H),
2,44 (d, J=12,5 Hz, 1H), 2,36 - 2,16 (m, 6H), 1,72 - 1,50 (m, 1H).
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Vi du 58: (3S,5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)- 1 -acryloylpiperidin-3-
carbonitril.

Budce 1. (5R)-tert-Butyl 3-xyano-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat

Bb sung t-BuOK (624,4 mg, 5,58 mmol) va EtOH (176,3 mg, 3,83 mmol) vao hén hop
chua (R)-tert-butyl 3-0x0-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (xem Vi du 57) (1,0 g, 1,74 mmol) va TOSMIC
(693,7 mg, 3,83 mmol) trong DME (30 ml) & 0 °C. Hon hop thu duge duge khudy & 0
°C trong 0,5 gid, sau d6 hdn hop ndy dugc lam 4m dén nhiét d6 trong phong va khudy
trong 2 gid. Sau khi TLC (DCM/MeOH, 10:1) cho thiy phan timg da hoan thanh, dung
dich phan tng duogc loc, va co dic dén kho dé tao ra san phém thé ma duoc tinh ché
bing TLC didu ché (Ete ddu hoa/EtOAC, 2:1) d tao ra (SR)-tert-butyl 3-xyano-5-((7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (200 mg, 20%)
duéi dang chét rin mau vang. LC/MS (M+H) 585,7.

Budce 2. (5R)-5-((7-Trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-
carbonitril. B sung TFA (229,0 mg, 2,0 mmol) vao dung dich chira (5R)-tert-butyl 3-
xyano-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (235
mg, 0,41 mmol) trong DCM (1,5 ml) & 0°C. Hdn hop phén tmg duge khudy & nhiét do
trong phong trong 12 gid. Sau khi TLC (Ete diu héa/EtOAC, 1:1) cho thiy phan tmg
d4 hoan thanh, hdn hop phan tmg duge c6 dic trong chan khong dé tao ra (5R)-5-((7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-carbonitril (235 mg, 100%)
dudi dang chét rin mau vang. LC/MS (M+H) 485,2.

Budc 3. (5R)-1-Acryloyl-5 -((7-trity1—7H-pyrolo[2,3-d]pyrimidin—4-yl)amin0)piperidin—
3-carbonitril. B sung timg giot acryloyl clorua (22,4 mg, 0,247 mmol) vao dung dich
c6 khudy chia (5R)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-
carbonitril (100 mg, 0,206 mmol) trong THF (3 mL)/ dung dich nuéc NaHCO3 (2,5
mL) & 0°C. Hén hgp thu duogc dugc khudy & 0 °C trong 2 gid. Sau khi TLC
(DCM/MeOH, 20:1) cho thdy phan tmg di hoan thanh, hdn hop phan tmg dugc pha
lodng bing H,O (20 mL) va chiét bing EtOAc (30 mLx2), cc phan chiét hitu co hdn
hop duge rira bing nude mudi, 1am khd (Na2SO4) va cd didc dé tao ra san pham thd,

ma duge tinh ché tiép bing phuong phap TLC didu ché (Ete diu hoa /EtOAC, 1:1) dé
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tao ra (5R)-1-acryloyl-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-3-
carbonitril (80 mg, 72 %) dudi dang chét rdn mau vang. LC/MS (M+H) 539,2.
Buéc 4. (3S,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-acryloylpiperidin-3-
carbonitril. Dung dich chta (5R)-1-acryloyl-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-3-carbonitril (80 mg, 0,272 mmol) trong TFA (1 mL) duoc khudy
& nhiét d¢ trong phong trong 12 gid. Sau khi TLC (Ete dau héa/EtOAC, 1:1) cho thy
cong lai 20% nguyén liéu ban du, hdn hop phan tng duge dun néng dén 30 °C trong
5 gid niva. Sau khi LCMS cho thiy phan tmg hoan thanh, hén hep phan tmg dugc cb
dic d8 tao ra san phim thd, ma duoc tinh ché tiép bang phuong phap TLC didu ché
(Ete diu hoa/EtOAc, 1:1) dé tao ra (5R)-5-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-
1-acryloylpiperidin-3-carbonitril (12 mg, 10 % cho 3 buéc) dudi dang chit rin mau
tring. HPLC bét dbi thé hién ring d6 12 hdn hop chira trans/cis, ma duoc tinh ché bang
SFC dé tao ra 1,4 mg dinh 1(trans) va 3,3 mg dinh 2 (cis): cac diéu kién tach SFC:
Cot: ChiralPak AD (250 mm x 30 mm, 20 pm), Pha dong: 50% EtOH+NH3H2O, 80
ml/phét. Céc didu kién phan tich SFC: Cot: Chiralpak AD-H 250x4,6mm LD., 5 um
Pha dong: etanol (0,05% DEA) trong CO tir 5% dén 40%; Tdc d¢ dong: 2,35ml/phut;
Buéc séng: 220nm. Pinh 2: 'H NMR (400MHz, MeOH-ds) & 8,20 (br s, 1H), 7,09 (d,
=3,5 Hz, 1H), 6,90 - 6,54 (m, 2H), 6,32 - 6,07 (m, 1H), 5,90 - 5,57 (m, 1H), 4,71 -
4,41 (m, 2H), 4,40 - 4,01 (m, 2H), 3,71 - 3,40 (m, 2H), 2,39 (br s, 1H), 2,17 (d, J=9,0
Hz, 1H), LC/MS (M+H) 297,1.

Vi du 59: 1-((3aS,7aS)-3a-metyl-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on (raxemic-cis). | |

Buéc 1. rac-(3aS,7aS)-6-Benzyl-3a-metylhexahydro-1H-pyrolo[2,3-c]pyridin-7(7aH)-
on. B6 sung vao hdn hgp chira (3aS,7aS)-1,6-dibenzyl-3a-metylhexahydro-1H-
pyrolo[2,3-c]pyridin-7(7aH)-on (975 mg, 2,92 mmol), xyclohexen (7,5 mL, 73 mmol)
va Pd/C 10% (175 mg, 0,16 mmol) trong etanol (14 mL) dugc khudy & didu kién hoi
Iwu trong 1,5 gid. sau khi TLC cho thAy nguyén liéu ban dAu da chuyén héa hoan toan,
phan Ung dugc lam mat, pha lodng bang etyl axetat va loc qua Celite®. Dich loc dugc
cd dac dudi 4p sult giam, & tao ra (3aS,7aS)-6-benzyl-3a-metylhexahydro-1H-
pyrolo[2,3-c]pyridin-7(7aH)-on (683 mg, 95%) dudi dang diu van dyc. LC/MS
(M+Na) 267,2.
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Budc 2. rac-(3aS,7aS)-6-Benzyl-3a-metyloctahydro- 1H-pyrolo[2,3-c]pyridin. B6 sung
LAH (150 mg, 3,95 mmol) vao binh chita (3aS,7aS)-6-benzyl-3a-metylhexahydro-1H-
pyrolo[2,3-c]pyridin-7(7aH)-on (677 mg, 2,77 mmol) trong THF (10 mL) & 0 °C. Hon
hop phan tmg dugc dun néng dén hdi lwu trong 1 gid. Phan vmg dwgc 1am mat va
ngimg phan tng bing cach bd sung nude (0,15 mL), 15% NaOH (0,15 mL) va nudc
(0,45 mL). Huyén phi nay duoc pha lofing bing etyl axetat va loc qua Celite®. C6 diic
trong diéu kién 4p sudt giam tao ra (3aS,7aS)-6-benzyl-3a-metyloctahydro-1H-
pyrolo[2,3-c]pyridin (607 mg, 95%) dudi dang dau mau vang. LC/MS (M+H) 231,2.
Budc 3. rac-4-((3aS,7aR)-6-Benzyl-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-
7-tosyl-7H-pyrolo[2,3-d]pyrimidin. B6 sung n-butanol (8,5 mL) 4-clo-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin (815 mg, 2,65 mmol) va DIPEA (3,8 mL, 22 mmol) vao binh
chira (3aS,7aS)-6-benzyl-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin (607 mg, 2,64
mmol). H8n hop phéan Gng duge khudy & 85 °C trong 16 git. Hon hop phan tmg dugc
13m maét dén nhiét d6 trong phong va dung méi dugc loai bd trong chan khong.
Nguyén lidu thd duge tinh ché bing phwong phép séc ky (silic oxit, EtOAc/Heptan) dé
tao ra 4-((3aS,7aR)-6-benzyl-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7-
tosyl-7H-pyrolo[2,3-d]pyrimidin (913 mg, 69%) dudi dang chit rdn mau tring duc.
LC/MS (M+H) 502,2.

Budc 4. rac-4-((3a8S,7aR)-6-Benzyl-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-
TH-pyrolo[2,3-d]pyrimidin. Bé sung MeOH (14,4 mL), nuéc (4,0 mL) va LiOH (124 |
mg, 5,1 mmol) vao binh chia 4-((3aS,7aR)-6-benzyl-3a-metyloctahydro-1H-
pyrolo[2,3-c]pyridin-1-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (908 mg, 1,81 mmol).
H&n hop phan tng duoc khudy & 60 °C trong 1 gid. Hon hop phan tng duge pha lodng
bing nude (30 mL) va diclometan (30 mL) va do pH duoc diu chinh dén ~5 bing
HCI IM. Céc 16p dugc tach va dung dich nude dugc chiét bing diclometan (20 mL x
2). Céc phén chiét hitu co hdn hop dugc rira bang nuéc mubi (50 mL), lam khd
(Na2S04), loc va c¢b dic dudi 4p sudt giam dé tao ra 4-((3aS,7aR)-6-benzyl-3a-
metyldctahydro-1H—pyrolo[2,3-c]pyridin-1-yl)-7H—pyr010[2,3-d]pyrimidin (628 mg)
duéi dang chét rin mau vang nhat. LC/MS (M+H) 348,2.

Bu6c 5. Tach bat dbi rac-4-((3aS,7aR)—6-benzy1—3a—metyloctahydro-1H—pyrolo[2,3¥
c]pyridin-1-y1)-7H-pyrolo[2,3-d]pyrimidin. 4-((3aS,7aR)-6-Benzyl-3a-
metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin =~ raxemat
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(622 mg) dugc tinh ché bang SFC bét dbi ( Chiralpak AD-H, 60/40 CO2/MeOH, 0,2%
i-PrNH2) dé tao ra hai dinh, dinh 1 dugc gan 1a (4-((3aS,7aR)-6-benzyl-3a-
metyloctahydro-1H~pyr010[2;3-c]pyridin-1-yl)-7H—pyrolo[2,3-d]pyrirnidin, 263 mg,
- thoi gian lvu = 3,97 phat) va dinh 2 dugc gan 14 (4-((3aR,7aS)-6-benzyl-3a-
metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin, 233 mg,
thoi gian luu = 5,31 phut).

Buéce 6. 4-((3aR,7aS)-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-
pyrolo[2,3-d]pyrimidin. B simg etanol (8,0 mL), xyclohexen ( 2,0 mL, 20 mmol) va
Pd(OH); trén carbon (263 mg, 0,38 mmol) vao binh chtra (4-((3aR,7aS)-6;benzyl-3a-
metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin. Hén hop
phan g duoc khudy ¢ didu kién hdi luu trong 1,5 gid. Phan tng dugc 1am mét, pha
lodng bang metanol va loc qua Celite®. Dich loc dugc co dic va san phém duoc két
ta tir etyl axetat dé tao ra 4-((3aR,7aS)-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin-
1-y1)-7H-pyrolo[2,3-d]pyrimidin (184 mg, 96%) duéi dang chit rin khéng mau.
LC/MS (M+H) 258,2.

Budc 7. 1-((3aS,7aS)-3a-metyl-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on. B6 sung DIPEA (0,2 mL, 0,96 mL) va
acryloyl clorua (19 mg, 0,20 mmol) vao binh chira 4-((3aR,7aS)-3a-metyloctahydro-
1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin (50 mg, 0,19 mmol) trong
DCM (3,0 mL) & 0°C. Hon hop phan tng dugc khudy & 0 °C trong 3 gid va sau d6 pha
lodng bing nuéc/DCM (25/25 mL). Do pH duge didu chinh dén pH~5 va céc 16p duge
tach. Phan chiét hitu co dugc két hop, 13m kho (Na2S04) va dung mdi dugc loai bo aé
tao ra san phim tho. San phdm nay dugc két tia bing etyl axetat/heptan dé tao ra 1-
((3aS,7aS)-3a-metyl-1-(7H-pyrolo[ 2,3-d]pyrimidin-4-yl)hexahydro- 1H-pyrolo[2,3-
c]pyridin-6(2H)-yl)prop-2-en-1-on (49,6 mg, 83%) dudi dang chét rin khong mau.
LC/MS (M+H) 312,2.

Vi du 60: 1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-hydroxypiperidin-
1-yl)prop-2-en-1-on.

Budc 1. N-((3R,5R)-1-Benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-7-tosyl-
7TH-pyrolo[2,3-d]pyrimidin-4-amin. B6 sung 4-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin
(4,608 g, 14,974 mmol) va DIPEA (4,443 ml, 24,957 mmol) vao dung dich c6 khudy
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chita (3R,5R)-1-benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-amin (4 g, 12,479
mmol) trong n-Butanol (25 ml). H8n hop thu dwoc dugc dun néng dén hdi luu trong
24 gid. Hon hop phan tmg duge 1am mat dén nhiét d6 méi trudmg. Sau khi TLC (70%
EtOAc trong hexan) cho théy nguyén liéu ban dau da dugc tiéu thu, dung méi duge
loai bo trong chan khong dé tao ra hop chit th, ma dugc tinh ché bang phuong phép
séc ky (silic oxit, EtOAc/hexan 0-20 %) d tao ra 5 g (68%) N-((3R,5R)-1-benzyl-5-
((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-7-tosyl-7H-pyrolo[ 2,3-d]pyrimidin-4-amin
duéi dang chit rin mau vang nhat. LC/MS (M+H) 592,0. 'H NMR (400 MHz, CDCls)
5-0,07 (s, 6 H) 0,87 (s, 9 H) 1,44 (d, J=18,10 Hz, 1 H) 1,93 - 2,31 (m, 3 H) 2,37 (s, 3
H) 2,65 (d, J=10,76 Hz, 1 H) 2,94 (br s, 1 H) 3,36 - 3,71 (m, 2 H) 3,81 - 3,98 (m, 1 H)
4,43 (brs, 1 H) 5,63 (brs, 1 H) 6,43 (d, /=3,91 Hz, 1 H) 7,13 - 7,35 (m, 7 H) 7,47 (d,
J=3,91 Hz, 1 H) 8,06 (d, /=8,31 Hz, 2 H) 8,39 (s, 1 H).

Buéc 2. N-((3R,5R)-1-Benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin. B6 sung H>0 (3 ml) va K2COs (1,053 g, 7,603 mmol)
vao dung dich. c6 khudy chira N-((3R,5R)-1-benzyl-5-((tert-butyldimetylsilyl)
oxy)piperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin (3 g, 5,069 mmol)
trong MeOH (15 ml) & 0 °C. Hon hop phan vmg dugc dé cho 4m dén nhiét do trong
phong va khudy trong 16 gid. Sau khi TLC (70% EtOAc trong hexan) cho thiy nguyén
liéu ban dau da duoc tiéu thy hoan toan, dung mdi dugc loai bé trong chan khong va
san phdm thd dugc tinh ché bing phwong phap sic ky (silic oxit, EtOAc/hexan, 0 dén
70%) dé& tao ra 1,5 g (68%) N-((3R,5R)-1-benzyl-5-((tert-butyldimetylsilyl)
oxy)piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chét rén mau tring.
LC/MS (M+H) 437,8. 'H NMR (400MHz, DMSO-d¢) & -0,01 (s, 6 H) 0,86 (s, 9 H)
1,74 (d, /~4,89 Hz, 2 H) 2,11 - 2,45 (m, 3 H) 2,80 (d, /=8,31 Hz, 1 H) 3,38 - 3,70 (m,
2 H) 4,11 (brs, 1 H),4,62 (brs, 1 H) 6,60 (br s, 1 H) 6,94 (d, /=8,31 Hz, 1 H) 7,07 (t,
J=2,69 Hz, 1 H) 7,15 - 7,40 (m, 5 H) 8,06 (s, 1 H) 11,47 (br s, 1 H).

Buéc 3. N-((3R,5R)-5-((tert-Butyldimetylsilyl)oxy)piperidin-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-4-amin. Dung dich chura N-((3R,5R)-1-benzyl-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (600 mg,
1,371 mmol) trong etanol dugc dudi khi bang argon trong 15 phut va sau d6 nap Pd/C
10% (60 mg). Hon hop nay duoc hydro héa bing cach st dung bong khi hydro trong
16 gid. Sau khi TLC (10% MeOH/DCM) cho thiy khong con nguyén liéu ban dau,
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hdn hop phan tng dugc loc qua Celite®, va dich loc dugce cd dic d& tao ra nguyén liéu
thd. Nguyén liéu thd dugc tinh ché bang phuong phap sic ky cot (100-200 silic oxit,
MeOH/DCM, 0 dn 8%) d& tao ra 380 mg (80%) N-((3R,5R)-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin dudéi dang
chét rin mau tring.

'"H NMR (400MHz, DMSO-ds) 8 0,00 (br s, 6 H) 0,82 (s, 9 H) 1,65 - 1,88 (m, 2 H)
2,56 — 2,42 (m, 3 H) 2,70 (d, /=11,74 Hz, 1 H) 2,91 - 3,06 (m, 1 H) 3,96 (br s, 1 H)
4,40 (br s, 1 H) 6,57 (d, J=1,47 Hz, 1 H) 6,88 - 7,12 (m, 2 H) 8,06 (s, 1 H) 11,46 (brs,
1 H).

Budce 4. 1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-((tert-
butyldimetylsilyl)oxy)piperidin-1-yl)prop-2-en-1-on. B6 sung TEA (0,481 ml, 3,453
mmol), tiép theo 13 acryloyl clorua (0,093 ml, 1,15 mmol) vao dung dich c6 khudy
chita  N-((3R,5R)-5-((tert-butyldimetylsilyl)oxy)  piperidin-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-4-amin (400 mg, 1,151 mmol) trong DCM (10 ml) & 0 °C. Hén hop phéan
tng dugc khudy & 0°C trong 30 phit. Sau khi TLC (10% MeOH/DCM) cho thiy
nguyén liéu ban dau d3 duoc tiéu thy, hdn hop phan ﬁ’ng dugc dap tét bang nude (10
ml) va chiét bing DCM (2 x 50 ml). C4c pha hitu co két hop duoc rira bang dung dich
nuée NaHCO3 (10 ml) va sau d6 bing nuéc mudi, 1am khd (Na2SO4) va cd dic dé tao
ra nguyén liéu thd, ma dugc tinh ché bang phuong phap sic ky (silic oxit,
MeOH/DCM 0 dén 5%) d& tao ra 180 mg (39%) 1-((3R,5R)-3-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-((tert-butyldimetylsilyl)oxy)piperidin-1-yl)prop-2-en-1-on
duéi dang chét rén mau vang nhat. LC/MS (M+H) 401,8. 'H NMR (400MHz, DMSO-
d¢) 8 -0,11 - 0,18 (m, 6 H) 0,76 - 0,92 (m, 9 H) 1,64 - 2,07 (m, 2 H) 2,55 - 2,63 (m, 1
H) 3,06 - 3,28 (m, 1 H) 3,77 - 4,26 (m, 3 H) 4,44 (br s, 1 H) 4,64 (d, J=11,25 Hz, 1 H)
5,50 - 5,74 (m, 1 H) 5,96 - 6,15 (m, 1 H) 6,57 (d, /10,27 Hz, 1 H) 6,71 (td, J=16,51,
10,51 Hz, 1 H) 7,08 (brs, 1 H) 7,13 - 7,30 (m, 1 H) 7,99 - 8,19 (m, 1 H) 11,51 (brs, 1 |
H).

Buéc 5. 1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-hydroxypiperidin-
1-yl)prop-2-en-1-on. B4 sung HC1 6N (1ml) & 0°C vao dung dich c6 khudy chira 1-
((3R,5R)-3-((7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-((tert-butyldimetyl-
silyl)oxy)piperidin-1-yl)prop-2-en-1-on (100 mg, 0,249 mmol) trong THF (1 ml). Hon

hop thu duoc duoc @ cho tré v& nhiét d6 méi trudng, va khudy trong 4 gid. Sau khi
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TLC (10% MeOH/DCM) cho thiy nguyén liéu ban ddu d4 dugc tiéu thy, hdn hop
phén tmg duoc bazo héa bing dung dich nuéc NaHCOs bio hoa va chiét bang IPA
20% trong DCM (5 x 30 ml). Céc phan chiét hitu co duge 1am kho (Na2SO4) va loc.
Dung méi duoc loai bo d tao ra hop chét thd, ma duogc tinh ché bang phuong phép
RP-HPLC @& tao ra 25 mg 1-((3R,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
hydroxypiperidin-1-yl)prop-2-en-1-on duéi dang chét ran mau tréng. LC/MS (M+H) =
288,0. 'H NMR (400 MHz) & 1,78 - 2,28 (m, 3 H) 2,83 - 3,01 (m, 1 H) 3,33 - 3,63 (m,
2 H) 3,76 - 3,97 (m, 1 H) 4,00 - 4,22 (m, 2 H) 4,45 - 4,67 (m, 1 H) 5,46 - 5,79 (m, 1 H)
5,97 - 6,26 (m, 1 H) 6,46 - 6,70 (m, 2 H) 6,78 (dd, J=16,87, 10,51 Hz, 1 H) 7,06 (t,
J=3,18 Hz, 1 H) 8,06 - 8,23 (m, 1 H).

Vi du 61: 1-[(5R)-2,2-Dimetyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

Budce 1. N-(1-Benzyl-6,6-dimetylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
amin. Binh chira 4-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (212mg 0,688 mmol), 1-
benzyl-6,6-dimetyl-piperidin-3-amin (200 mg, 0,688 mmol) , DIEA (1,22 mL, 6,88
mmol ) va n-BuOH (2,5 mL) duoc dun néng dén 110°C qua dém. Hon hop nay dugc
cd dic duéi 4p suét giam, va phin con lai duoc tinh ché bang phuong phép sac ky
nhanh (CombiFlash®, cot vang 12g, 10 dén 50% EA trong heptan) dé tao ra 140 mg
(41,6%) N-(1-benzyl-6,6-dimetylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
amin. '

LC/MS (M+H) 490,1.

Budc 2. N-(6,6-Dimetylpiperidin-3-y1)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin. B6
sung 20 mg Pd/C (5%, 50% nuéc) tiép theo 14 HCOONH; (64,4 mg, 1,02 mmol) vao
dung' dich chta N-(1-benzyl-6,6-dimetylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-
d]pyrimidin-4-amin (100 mg, 0,204 mmol) trong 5 mL EtOH. Hdn hop phén tng duoc
dun néng dén hdi luu trong 24 gid. Phan ting dugc dé cho mat dén nhiét do trong
phong va lgc. Dich loc dugce cd déc. Phén con lai dugc hoa tan trong DCM va rira
béng nude. Pha hitu co duge tich va cb dic dé tao ra 70 mg N-(6,6-dimetylpiperidin-
3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin. LC/MS (M+H) 400,1.

Buée 3. 1-(2,2-Dimetyl-5-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
1-yl)prop-2-en-1-on. Bb sung DIPEA (0,124 mL, 0,700 mmol) vao dung dich chira N-
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(6,6-dimetylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin ( 70 mg, 0,18
mmol) trong clorofom (5 mL)). Dung dich nay dugc lam mét dén 0 °C va acryloyl clo-
rua (23,7 mg, 0,26 mmol ) trong 1 mL. CHCls duoc bd sung vao. Sau 30 phit, Na-
HCOs bao hoa (5 mL) duge bd sung vao va hdn hop phan tng dugc khudy trong 30
phut. Pha hitu co dugc tach va c6 dic d8 tao ra 80 mg 1-(2,2-dimetyl-5-((7-tosyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on. '"H NMR (400MHz,
CDCls) & 8,38 (s, 1H), 8,00 (d, 2H), 7,41 (d, 1H), 7,22 (d, 2H), 6,36 (d, 1H), 6,35-6,28
(m, 1H), 6,07-6,02 ( m, 1H), 5,42-5,39 (m, 1H), 5,04-5,02 (m, 1H), 4,31-4,27 (m, 1H),
3,71-3,67 (m, 1H), 3,30-3,25(m, 1H), 2,30 (s, 3H), 2,06-2,03 (m, 1H), 1,61-1,58 (m,
2H), 1,45(d, 6H); m/z 454,1 (M+H).

Buéc 4. (R)-1-(5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2,2-dimetylpiperidin-1-
yl)prop-2-en-1-on. B6 sung THF (2ml) vao binh chia 1-(2,2-dimetyl-5-((7-tosyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (80mg, 0,17). Hoén
hop phan tng duge lam mat dén 0 °C va t-BuOK (0,348 mL, 0,3 mmol) dugc bd sung
vao. Bo bé nude d4 sau 1 gid. Sau 1,5 giv, 0,5 mL (0,5 mmol) t-BuOK dugc bd sung
thém vao va phan tmg duoc khudy & nhiét do trong phong. Sau 2 gid, phan Ung dugc
ngimg bing NHiCl (dung dich nuéc) va hdn hop nay dugc chiét bang DCM. Lép
DCM dugc 1am khé va dung moi dugce loai bd dé tao ra san phém th6, ma duogc tinh
ché bing phuong phap sic ky (silic oxit, MeOH/DCM) dé tao ra rac-1-(5-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-2,2-dimetylpiperidin-1-yl)prop-2-en-1-on. Raxe-
mat nay duoc tach bing phuong phap HPLC bat dbi dé tao ra hai dinh. Vi du 61a:
Chét ddng phan déi anh 1, 3,2 mg, thoi gian luu 3,27, m/z 299,9 (M+H). Vi du 61b:
Chét ddng phan dbi anh 2, 4,4 mg, thoi gian luu 3,92, m/z 299,8 (M+H).

Vi du 62: 3-(4-{[(3R)-1-Acryloylpiperidin-3-yl]amino }-7H-pyrolo[2,3-d]pyrimidin-5-
yl)propannitril.

Buéc 1. (R)-tert-Butyl 3-((5-(2-xyanoetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)
piperidin-1-carboxylat. (a) B4 sung CH3S02Cl (0,10 mL, 1,33 mmol) va DIPEA (0,6
mL, 3,32 mmol) vao binh chira (R)-tert-butyl 3-((5-(2-hydroxyetyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (400 mg, 1,11 mmol) trong DCM (6,0
mL) & 0 °C. Hén hop ndy duoc khudy & 0 °C trong 30 phit va sau d6 rét vao

nude/DCM. Céc 16p duoc tich va cac phan chiét hitu co duge thu gom va lam khd
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(Na2SO4). Dung mdi dwoc loai bd dé tao ra (R)-tert-butyl 3-((5-(2-
((metylsulfonyl)oxy)etyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat tho (540 mg), ma dugc sir dung & bude tiép theo khong can tinh ché. (b) Bd
sung DMF (5 mL) va NaCN (303 mg, 6,1> mmol) vao (R)-tert-butyl 3-((5-(2-
((metylsulfonyl)oxy)etyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat thd (540 mg, 1,23 mmol). Hén hop phan tng duge khudy & 50 °C trong 30
phtt va sau d6 rét vao nudc/etyl axetat. Cac 16p dugce tach va phan chiét hitu co duge
thu gom va 1am kho (Na2S04). Dung mdi duoc loai bd dé tao ra san phim thé, ma sau
khi séc ky (silic oxit, MeOH/DCM 0 dén 5%) tao ra (R)-tert-butyl 3-((5-(2-xyanoetyl)-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (302 mg, 66%).

LC/MS (M+H) 371,4.

Budc 2. (R)-3-(4-(Piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)propannitril.
(c) B4 sung DCM (2 mL) va TFA (0,32 mL) vio binh chira (R)-tert-butyl 3-((5-(2-
xyanoetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (302 mg,
0,82 mmol). H3n hop nay duoc khudy & nhiét do trong phong trong 4 gid va dung moi
duoc loai bd d& tao ra (R)-3-(4-(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-
yl)propannitril tho, duogc sir dung ma khong can tinh ché tiép. LC/MS (M+H) 271,3.
Bué6e 3. 3-(4-{[(3R)-1-Acryloylpiperidin-3-ylJamino}-7H-pyrolo[2,3-d]pyrimidin-5-
yl)propannitril. B6 sung DIPEA (0,10 mL, 0,58 mmol) vao binh chta (R)-3-(4-
(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)propannitril (53 mg, 0,20
mmol) trong DCM (1,5 mL) & 0°C. Sau 30 phut, acryloyl clorua (14,2 mg, 0,157
mmol) duge bd sung vao va phan tng dugc khudy trong 1 gid. Hon hop phan ting
dugc pha lodng béng NaHCOs3 bdo hoa/DCM va céac 16p dugce tch. Pha hitu co dugc
ﬂmgmmmmkMMNmﬂhhémmgm&dmmb&bngwﬁﬂﬁumémwcmmc%
bing phwong phép sic ky (silic oxit, MeOH/DCM, 5 — 8%) dé tao ra (R)-3-(4-
(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)propannitril (32 mg, 50%).
LC/MS (M+H) 325,4. 'TH NMR (400MHz, DMSO-ds) & 1,29 - 1,52 (m, 1 H) 1,60 -
2,05 (m, 3 H) 2,59 - 2,76 (m, 2 H) 2,82 - 2,95 (m, 1 H) 2,99 - 3,24 (m, 3 H) 3,60 - 3,86
(m, 1 H) 3,95 - 4,22 (m, 2 H) 5,38 - 5,73 (m, 1 H) 5,86 - 6,21 (m, 2 H) 6,55 - 6,87 (m,
1 H) 6,97 (s, 1 H) 7,94 - 8,18 (m, 1 H) 11,42 (brs, 1 H).
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Vi du 63: 1-[(3R)-3-{[2-(Pyridin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]Jamino} piperidin-1-yl]prop-2-en-1-on.

Budc 1. 2,4-diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin. B6
sung ting giot dung dich chia 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (2 g, 10,63 mmol)
trong DMF khan (5 mL) vio huyén phii chtra natri hydrua (60% khéi luong, 510 mg,
12,76 mmol) trong DMF (15 mL) & 0°C. Khi hoan thanh viéc bd sung, 2-
(trimetylsilyl)etoxymetyl clorua (2,45 mL, 13,83 mmol) dugc bd sung timg giot va
hdn hop phan tng khudy & 0°C. Sau 1,5 gid, hdn hop phan ng dugc pha lodng bing
nuéc va etyl axetat. Cac 16p duoc tich va phan chiét hitu co rira bing nudc mubi va
1am kho (Na2SO4). Dung mdi duge loai bé trong chan khong dé tao ra nguyén liéu tho,
ma sau khi sic ky (silic oxit, EtOAc/Hex, 0-5%) tao ra 3,1 g (92%) 2,4-diclo-7-((2-
(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin duéi dang chét 16ng mau vang
nhat. LC/MS 318,0.

Buéc 2. (R)-tert-Butyl 3-((2-clo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B6 sung  (R)-tert-butyl  3-
aminopiperidin-1-carboxylat (1,79 g, 8,95 mmol) va DIPEA (7,80 mL, 44,77 mL) vao
dung dich ¢6 khudy chira 2,4-diclo-7-((2-(trimetylsilyl) etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin (2,85 g, 8,95 mmol) trong n-Butanol (100 mL). Hdn hop phén tmg dugc
dun néng & 80°C trong 16 gid. Sau khi TLC cho thdy phan tng d& hoan thanh vdi
lugng vét SM khong phan tng, hdn hop thé dugc ¢b dic trong chan khong va tinh ché
bing phuong phép sic ky CombiFlash® (béng cach sit dung 0-30% Etyl axetat/Hexan)
dé tao ra 2,5 g (58%) (R)-tert-butyl 3-((2-clo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat dudi dang chit rén dinh
khong mau. LC/MS (M+H) 482,4.

Budec 3. (R)-tert-Butyl 3-((2-(pyridin-3-ylamino)-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B6 sung pyridin-3-amin
(314 mg, 3,34 mmol), Cs2COs (2,36 g, 7,26 mmol) va Xantphos (67 mg, 0,116 mmol)
vao dung dich ¢6 khudy chira (R)-tert-butyl 3-((2-010-7-((2-(trimetylsilyl)etoxy)nietyl)-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (1,4 g, 2,90 mmol)
trong dioxan (30 mL). H3n hop phan ting dugc dudi khi bing dong khi argon dudi bé
mit trong 30 phut. Pdx(dba)3 (53 mg, 0,058 mmol) duoc bd sung vao hdn hop phan
{tng ma sau d6 dugc dun néng dén 150°C trong dng han kin trong 16 gid. Sau khi TLC
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(40% EtOAc trong hexan) cho thdy phan ting di hoan thanh, hdn hgp phan tng dugc
loc qua Celite® va rira béng etyl axetat. Dich loc dugc cd dic trong chan khong va
tinh ché bang Phuong phép sic ky CombiFlash® (bang cach st dung 0-80% Etyl axe-
tat/Hexan) dé thu dwoc 1,3 g (83%) (R)-tert-butyl 3-((2-(pyridin-3-ylamino)-7-((2-
(trimetylsilyl) etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat dudi dang chit rin mau tring duc. LC/MS (M+H) 540,2.

Budc 4. (R)-N4-(Piperidin-3-yl)-N2-(pyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-2,4-
diamin. Bb sung TFA (5 mL) timg giot & 0°C vao dung dich c6 khudy chira (R)-tert-
butyl 3-((2-(pyridin-3-ylamino)-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (300 mg, 0,556 mmol) trong DCM (5
mL). Hbn hop phan tmg dugc khudy & nhiét d6 trong phong trong 3 gid. Sau khi TLC
(50% EtOAc trong hexan) cho thiy phan ng d hoan thanh, phan tng dugc ¢d dic
dudi 4p suat giam. Nguyén lidu thé dugc hoa tan trong metanol (6 mL) va etylen dia-
min (0,5 mL) duoc bd sung vao timg giot & 0°C. H8n hop nay duoc khudy & nhiét do
trong phong trong 2 gid. Hon hop phan tmg duoc c¢d dic va phan tich gitta DCM va
nude. Pha hitu co duoc tach va rira bing nude, nudc mudi, 13m kho qua NazSOs va cd
dic d& tao ra 210 mg (~100%) (R)-N4-(piperidin-3-yl)-N2-(pyridin-3-y1)-7H-
pyrolo[2,3-d]pyrimidin-2,4-diamin duéi dang chét rin dinh mau nau. LC/MS (M+H)
310,4. ,

Budgce 5. (R)-1-(3-((2-(Pyridin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-yl)prop-2-en-1-on. B4 sung DIPEA (0,356 mL, 2,04 mmol) v acryloyl clo-
rua (0,06 mL, 0,747 mmol) & 0°C vao dung dich c6 khudy chira (R)-N4-(piperidin-3-
y1)-N2-(pyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-2,4-diamin (210 mg, 0,679 mmol)
trong DCM (5 mL). H6n hop phéan ng duoc khudy trong 30 phut & 0 °C. Sau khi TLC
(5% MeOH trong DCM) cho thdy phan mg d3 hoan thanh, hdn hop phan tng dugc
pha lodng bing DCM/nudc. Cac phan chiét hitu co dugc tach va rira bang nude, nudce
mudi, 1am khé qua Na2SOs va ¢b dic trong chan khong. Nguyén liéu tho dugce tinh ché
bing phuong phép séc ky CombiFlash® (bing cach sir dung 0-3% MeOH/DCM) tiép
theo 13 nghién tinh ché béﬁg ete-pentan dé thu dugc 38 mg (16%) (R)-1-(3-((2-
(pyridin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-
1-on dudi dang chét rin mau tréng duc. 'H NMR (400MHz, DMSO-ds) & 11,07 (br,
1H), 8,89-8,86 (m, 2H), 8,32-8,23 (m, 1H), 8,00-8,01 (m, 1H), 7,19-7,17 (m, 1H),
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6,83-6,81 (m, 1H), 6,90-6,60 (m, 1H), 6,47 (br, 1H), 6,15-5,99 (m, 1H), 5,72-5,47 (m,
1H), 4,55-4,15 (m, 2H), 4,10-3,90 (1H), 3,21-2,60(m, 2H), 2,20-1,92 (m 1H), 1,90-
1,82 (m, 1H), 1,75-1,32 (m, 2H); m/z 364,2 (M+H).

Vi du 64: 1-[(3S,4R)-4-Hydroxy-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperidin-
1-yl]prop-2-en-1-on ) (rac-cis).

Bude 1. tert-Butyl 5,6-dihydropyridin-1(2H)-carboxylat. Boc-anhydrit (61,4 mL,
267,7 mmol) duoc bd sung vio dung dich c6 khudy chira 1,2,3,6-tetrahydropyridin (22
g, 265 mmol) trong 10% Na;COs (74,8mL) & 0 °C. Hon hop phan ung duge khudy
trong 1 git & 0 °C va sau d6 ¢ nhiét do trong phong trong 3 gi¢. Dung dich NaCl béo
hoa duge bd sung vao hdn hop phan Gng va hdn hop nuéc nay duge chiét bang dietyl
ete. Pha hiru co duoc lam khé (NaxSOs), va c6 dic d tao ra tert-butyl 5,6-
dihydropyridin-1(2H)-carboxylat (39,6 g, 81,8 %) duéi dang chit 1ong mau vang nhat.
Hé théng TLC: Rf = 0,5 (20% etyl axetat trong ete dau hoa). 'H NMR (400MHz,
DMSO-ds) 6 5,75-5,85 (m, 1H), 5,6-5,72 (m, 1H), 3,8 (d, 2H), 3,6 (dt, 2H), 2,15 (d,
2H), 1,4 (s, 9H), GCMS: (m/z) = 82,2 (M+ -Boc)+; (P9 tinh khiét: 87,95%).

Budc 2. tert-Butyl 7-oxa-3-azabixyclo[4.1.0]heptan-3-carboxylat. Natri bicacbonat (29
g, 346,2 mmol) dugc bd sung timg phan bd sung vao dung dich chita tert-butyl 5,6-
dihydropyridin-1(2H)-carboxylat (39,6 g, 216,3 mmol) trong DCM (871 mL) & 0 °C.
Sau d6, axit m-cloperbenzoic (78 g, 454,4 mmol) duoc bd sung ting giot & 0 °C va
khudy trong 2 gid & cling nhiét d6, va sau d6 & nhiét d6 trong phong trong 2 gid nita.
Nguyén li¢u khong tan dugce loc bd va dich loc dugc rua bing nude, 1am kho (NazSOs4)
va cd dic. Phén con lai dugc tinh ché bing phuong phap séc ky cot trén silic oxit (cd
100-200 mesh), giai hip bing 10% etyl axetat trong ete diu hoa d tao ra tert-butyl 7-
oxa-3-azabixyclo[4.1.0]heptan-3-carboxylat (29,25 g, 69 %) dudi dang chét 16ng mau
vang. Hé théng TLC: Rf = 0,3 (30% Etyl axetat trong ete dau héa). 'H NMR
(300MHz, DMSO-ds) 6 3,7 (t, 2H), 3,05-3,45 (céc tin hiéu chéng 1én nhau, 4H), 1,7-
2,0 (m, 2H), 1,4 (s, 9H), GCMS: (m/z) 199,2 (M+); (D¢ tinh khiét: 98%).

Budce 3. tert-Butyl 4-azido-3-hydroxypiperidin-1-carboxylat va tert-butyl 3-azido-4-
hydroxypiperidin-1-carboxylat. BS sung nuéc (81 mL) va natri azit (13,8 g, 212,7
mmol) & nhiét d6 trong phong vao dung dich chira tert-butyl 7-oxa-3-
azabixyclo[4,1,0]heptan-3-carboxylat (29 g, 145,7 mmol) trong 1,4-Dioxan (406 mL),
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va hdn hop thu duge duge dun néng & 110 °C trong 12 gid. Sau khi 1am mét dén nhiét
do trong phong, nude duogc bd sung vao hdn hop phan tmg va hdn hop nude thu duge
duge chibt bing etyl axetat. Cac phan chiét hitu co duoc 1am khd (Na2SOs), loc va ¢d
dic. San phim thé duge tinh ché bang phuong phap sdc ky cot trén silic oxit (c& 100-
200 mesh) bing cach gidi hip theo gradien v&i 10% dén 20% etyl axetat trong ete dau
hoa dé tao ra tert-butyl 4-azido-3-hydroxypiperidin-1-carboxylat (16,9 g) duéi dang
chit 16ng mau vang nhat va tert-butyl 3-azido-4-hydroxypiperidin-1-carboxylat (4 g)
dué6i dang chét 1ong mau vang. (Hiéu suét két hop: 59%). Hé thdng TLC: Rf = 0,3
(40% Etyl axetat trong ete dau hoa). tert-butyl 4-azido-3-hydroxypiperidin-1-
carboxylat: 'H NMR (300MHz, DMSO-ds) & 5,55 (d, 1H), 3,9 (dd, 1H), 3,8 (dd, 1H),
3,35-3,45 (m, 1H), 3,2-3,35 (m, 1H), 2,65-2,85 (br, 1H), 2,5-2,65 (br, 1H), 1,8 (dd,
1H), 1,4 (s, 9H), LCMS: (m/z) 143,1 (M+H-Boc)+; (P9 tinh khiét: 98,5%).

tert-butyl 3-azido-4-hydroxypiperidin-1-carboxylat: 'H NMR (300MHz, DMSO-ds) &
5,35 (d, 1H), 3,7-3,85 (broad, 1H), 3,6-3,7 (broad, 1H), 3,4-3,55 (m, 1H), 3,2-3,35
(broad, 1H), 2,6-3,0 (overlapping, 2H), 1,70-1,85 (m, 1H), 1,40 (s, 9H), LCMS: (m/z)
= 143,1 (M+H-Boc)+; (D¢ tinh khiét: 98,7%).

Budc 4. rac-(3S,4S)-tert-Butyl 4-amino-3-hydroxypiperidin-1-carboxylat. 10% Pd-C
(5 g) dugc bd sung ting giot vdo dung dich chua tert-butyl 4-azido-3-
hydroxypiperidin-1-carboxylat (23 g, 181 mmol) trong metanol (200 mL) trong 45
phut trong nito. H8n hop thu duge duge khudy trong 12 gidr trong ap luc bong khi hy-
dro. Hdn hop ndy duge loc qua Celite® va tm loc duoc rira bang metanol. Dich loc
duoc ¢6 dac va san phém thd duoc hoa tan trong DCM, va loc lai qua Celite® déloai
béd phén Pd con lai. Dich loc duoc cb dic dé tao ra rac-(3S,4S)-tert-butyl 4-amino-3-
hydroxypiperidin-1-carboxylat (11,5 g, 76%) dudi dang xird mau vang. He thdng
TLC: Rf= 0,3 (10% MeOH tfong DCM). 'H NMR (400MHz, DMSO-ds) 6 4,9-5,1 (br
s, 1H), 3,60-4,0 (2H), 2,85-2,95 (m, 2H), 2,60-2,80 (br, 1H), 2,35-2,45 (m, 1H), 1,50-
1,80 (overlapping, 3H), 1,40 (s, 9H), LCMS: (m/z) = 217,15 (M+H)+; (D9 tinh khiét:
96,5%).

Bude 5. Rac-(3S,4S)-tert-Butyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
hydroxypiperidin—l-carboxylat. B6 sung n-butanol (4 mL), 2,4-diclo-7H-pyrolo[2,3-
d]pyrimidin (400 mg, 2,13 mmol) va DIPEA (2 mL, 10 mmol) vao binh chura rac-
(3S,4S)-tert-butyl 4-amino-3-hydroxypiperidin-1-carboxylat ( 460 mg, 2,13 mmol).
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Hén hop nay dugc dun néng dén 95 °C qua dém. Hdn hop phan tmg dugc rét vao
EtOAc/Nudc mudi va céc 16p duoc tach. Phan chiét hitu co duoc rira béng nuée mudi,
lam kho (Na2S04) va dung mdi dugc loai bd dé tao ra san phdm thd, ma sau khi sdc ky
(silic oxit, EtOAc/ Heptan) tao ra rac-(3S,4S)-tert-butyl 3-((2-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-hydroxypiperidin-1-carboxylat (549 mg, 70%). LC/MS
(M+H) 368,1. 'H NMR (400 MHz, CHCl3) 8 1,10 - 1,72 (m, 10 H) 1,96 - 2,11 (m, 1
H) 2,74 - 3,19 (m, 2 H) 3,59 - 4,37 (m, 4 H) 5,69 (brs, 1 H) 6,29 (br s, 1 H) 6,82 - 7,07
(m, 1 H) 10,82 (br, s, 1 H).

Budce 6. Rac-(3S,4R)-tert-Butyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
((4-nitrobenzoyl)oxy) piperidin-1-carboxylat. B6 sung axit -4-nitrobenzoic (0,254 g,
1,52 mmol) va triphenylphosphin (0,461 g, 1,74 mmol)) vao hdn hgp chua rac-
(3S,4S)-tert-butyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
hydfoxypiperidin—l-carboxylat (0,4 g, 1,09 mmol) trong toluen (6 mL). Hdn hop nay
duoc dudi khi bang nito vd ddy bit kin trong binh bing nip c6 vich ngin.
DEAD (0,316 mL, 1,74 mmol) dugc bd sung timg giot vao huyén phu nay. T4t ca céc
~ chét rin dugc hoa tan va hdn hop nay dwoc khudy & nhiét do trong phong trong 4 gid.
Hn hop nay dugc phan tach gitra nuée mubi va etyl axetat. Céc 16p dugce tach va pha
hitu co rira bing HC1 1N, natri bicacbonat bdo hoa va sau d6 1a nuéce mudi. Pha hitu co
duoc 1am kho qua magie sulfat khan va c6 dic dudi 4p sudt giam. Phan con lai duoc
tinh ché bang phwong phép sic ky (silic oxit, EtOAc/Heptan) dé tao ra rac-(3S,4R)-
tert-butyl ~ 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-((4-nitrobenzoyl)oxy)
piperidin-1-carboxylat (499,5 mg, 88%). LC/MS (M+H) 517,2.

Budc 7. Rac-(3S,4R)-tert-Butyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
hydroxypiperidin-1-carboxylat. B6 sung dioxan (8 mL) va NaOH (5 mL, dung dich
IM) vao binh chia (3S,4R)-tert-butyl 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-4-((4-nitrobenzoyl)oxy)piperidin-1-carboxylat (499 mg, 0,96 mmol). Hon
hop nay duoc dun néng dén 50 °C trong 1 gii va sau d6 rét vao nudce mudi/EtOac. Céc
16p duoc tach va pha nude duoc chiét hai 1an bing 25 mL etyl axetat. Céc phan chiét
etyl axetat két hop duogc rira biang nude mudi, lam kho qua magie sulfat khan va c6 dac
dudi 4p sult giam dé tao ra san phdm thd, ma duoc tinh//ché bing phuong phép sic ky
(silic oxit, EtOAc/Hep, 0 dén 100%) d tao ra rac-(3S,4R)-tert-butyl 3-((2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-hydroxypiperidin-1-carboxylat (183 mg, 51%).
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LC/MS (M+H) 368,2. '"H NMR (400 MHz, CHCl3) 8 1,37 - 1,49 (m, 10 H) 1,60 - 1,88
(m, 3 H) 3,08 - 3,90 (m, 4 H) 4,34 - 4,48 (m, 1 H) 6,35 (brs, 1H) 6,47 (brs, 1 H) 7,03
(s, 1 H) 10,42 (br s, 1 H).

Budéc 8. Rac-(3S,4R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-4-ol. Bb
sung xyclohexen (2 mL) va HC1 1,25 M trong metanol (1 mL) vao h&n hop chira rac-
(3S,4R)-tert-butyl ’ 3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
hydroxypiperidin-1-carboxylat (0,1826 g) trong etanol (2 mL). Hén hop ndy dugc dat
trong nito va Pd/C 10% duoc bd sung va dun hdi luu qua dém. Sau khi lam maét dén
nhiét dd trong phng, hdn hop nay dugc loc qua Celite® va dich loc ¢d dac dé tao ra
rac-(3S,4R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-4-ol (150 mg, 98%).
LC/MS (M+H) 234,2. '"H NMR (400 MHz) & 1,89 - 2,20 (m, 3 H) 3,03 - 3,22 (m, 1 H)
3,36 - 3,53 (m, 2 H) 4,12 - 4,28 (m, 1 H) 4,51 - 4,73 (m, 1 H) 7,02 (br s, 1 H) 7,36 (br
s, 1 H) 8,38 (brs, 1 H).

Budc 9. Rac-1-((3S,4R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-
hydroxypiperidin-1-yl)prop-2-en-1-on. B6 sung NMM (0,083 mL, 0,73 mmol) vao
hdn hop chira rac-(3S,4R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-4-ol
(75 mg, 0,24 mmol) trong DCM (2 mL) va axetonitril (2 mL). Hon hop nay dugc
khudy trong bé nuéc d4 trong 10 phit trong thoi gian nay dung dich chira acryloyl clo-
rua (0,02 mL, 0,24 mmol)) trong DCM (0,5 mL) duoc b sung timg giot trong vong 10
phut. H3n hop nay duoc khudy & 0 °C trong 1,5 gid. DMF (3 mL) dugc bb sung va
phan vmg khudy & nhiét do trong phong trong 1 gid. Hon hop ndy dugc c¢d dac dudi ap
sudt gidm va phan con lai tinh ché bing phuong phip RP-HPLC dé tao ra rac-1-
((3S,4R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-hydroxypiperidin-1-yl)prop-2-
en-1-on (7,1 mg). LC/MS (M+H) 288,18.

Vi du 65: Rac-1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on.

Buéc 1. Rac-N-((3R,5R)-5-Metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin.
Bb sung vao binh Parr kho Pd/C (200 mg) trong khi quyén N». Sau d6, dung dich chira
rac-(3R,5R)-benzyl 3-((2-clo-7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-carboxylat (xem Vi du 14, Budc 5, rac-trans, 559 mg, 1,398 mmol)
trong MeOH/THF (30 mL/10 mL) dugc bd sung vao va hdn hop thu dugc duge dun
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néng dén 40 °C trong Ha & 4p suét 0,345 MPa (50 psi) trong 3 ngdy. LCMS cho thiy
phan mg d4 hoan thanh. Hon hop phan tmg duogc loc va banh loc dugc rira bing
MeOH. Dich loc hdn hop dugc lam bay hoi d& tao ra rac-N-((3R,5R)-5-
metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin (rac-trans, 413 mg, 100 %)
duéi dang chét rén mau hdng.

Bude 2. Rac-I-((3R,5R)—3-((7H-Pyrolo[2,3-d]pyrimidin—4-yl)amino)-5 -
metylpiperidin-1-yl)prop-2-en-1-on. B sung dung dich nuéc NaHCO3 bdo hoa (15
mL) va acryloyl clorua (154 mg, 1,70 mmol, 1,1 duong lugng) & 0 °C vao dung dich
chtra rac-N-((3R,5R)-5-metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin ( (413
mg, 1,542 mmol) trong THF (20 mL). Sau 2 gi¢ & 0 °C, TLC (EtOAc: MeOH = 10:1)
cho thdy phan tng d3 hoan thanh. Hon hop phéan tng dugc pha lodng bing nude (50
mL), va chiét bing EtOAc (50 mLx2). C4c 16p hiru co hdn hop duge rira bang nuée
mudi, 1am khd qua Na»SOs va cb ddc. Phan con lai dugc tinh ché bang phuong phap
séc ky cot nhanh (EtOAc: MeOH = 10:1) d tao ra rac-1-((3R,5R)-3-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-yl)prop-2-en-1-on (221 mg, 50 %) dudi
dang chét rdn mau tring. '"H NMR (400MHz, DMSO-d¢) § 11,48 (br s, 1H), 8,30 -
8,04 (m, 1H), 7,13 - 6,96 (m, 2H), 6,83 (dd, J=10,3, 16,8 Hz, 1H), 6,69 - 6,54 (m, 1H),
6,36 (dd, J=10,5, 16,6 Hz, 1H), 6,08 (d, J=17,8 Hz, 1H), 5,89 (d, J=17,1 Hz, 1H), 5,66
(d, J=8,8 Hz, 1H), 5,35 (d, J=10,5 Hz, 1H), 4,47 - 4,20 (m, 1H), 4,04 - 3,84 (m, 2H),
3,61 - 3,37 (m, 2H), 2,88 - 2,75 (m, 1H), 2,15 (br s, 1H), 1,93 - 1,76 (m, 1H), 1,71 -
1,53 (m, 1H), 0,98 - 0,88 (m, 3H), LC/MS (M+H) 285,9.

Vi du 66. (R)-1-(3-((5-(6-Metylpyridin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on.
Pugc didu ché dudi dang din xuét trong cac Vi du 23-40. LC/MS (M+H) 363,2.

Vi du 67. 1-(5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2,2-dimetylpiperidin-1-

yl)prop-2-en-1-on.

Pugc didu ché nhu mb ta trong Vi du 61, trlr viéc khong tach bét dbi.
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Vi du 68. 1-((2R,5S)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-
yl)prop-2-en-1-on. '

Puoc didu ché nhu mé ta trong Vi dy 5, Budce 9; dinh 1: "H NMR (400MHz, DMSO-
de) 8 11,53 (br s, 1H), 8,12 (d, J=12,8 Hz, 1H), 7,30 (dd, J=6,8, 18,8Hz, 1H), 7,10 (br
s, 1H), 6,89 - 6,71 (m, 1H), 6,56 (d, J=1,8 Hz, 1H), 6,10 (dd, J=2,1, 16,7 Hz, 1H),
5,72-5,61 (m, 1H), 4,81 (br s, 0,5H), 4,56 (d, J=10,3 Hz, 0,5H), 4,37 (br s, 0,5H), 4,20
- 3,95 (m, 1,5H), 2,96 (t, J=11,9, 10 Hz, 0,5H), 2,60 (t, J=12,0 Hz, 0,5H), 1,92 - 1,59
(m, 4H), 1,30 - 1,07 (m, 3H), 19 H’s obs; 19 exp. LC/MS (M+H) 286,2, hodc = [a]p?
=+0,34 (¢ = 0,6, MeOH).

Vi du 69: 1-(5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-(hydroxymetyl) piperidin-
1-yl)prop-2-en-1-on.

DPuoc didu ché nhu trong Vi du 7, trir viéc khéng tdch cac chit ddng phan khong dbi
quang hozc chét dong phan d6i anh.

LC/MS (M+H) 302,2. Xem Vi du 52.

Cac Vidu 70, 71 va 72:

Vi du 70: (S)-1-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-
yl)prop-2-en-1-on.

Vi du 71: 1-(3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-yl)prop-
2-en-1-on.

Vi du 72: (R)-1-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-
yl)prop-2-en-1-on.

Buéc 1. 1-tert-Butyl 3-metyl 3-metylpiperidin-1,3-dicarboxylat. B6 sung tung giot
LHMDS (74,4 ml, 0,074 mol) & -65 °C trong didu kién bao vé bing Nz vao dung dich
chtra 1-tert-butyl 3-metyl piperidin-1,3-dicarboxylat (15 g, 0,062 mol) trong THF (250
ml). Hn hop phan tmg duge khudy & -65 °C trong 1 gid, Mel (10,5 g, 0,074 mol)
duge bd sung timg giot. Dung dich thu dugc dugc khudy & -65 °C trong 2 gid va &
nhiét do trong phong trong 1 gid. Dung dich thu dugc duoc dap tit bang NH4Cl bio
hoa (dung dich nuéc) (200 ml). Pha hitu co duge tich va 16p nude dugc chiét bang
MTBE (200 ml x2). Céc 16p hitu co hén hop duge rira bang nudc mudi, lam khd qua
Na2,SOs va ¢6 dic dén kho d& tao ra 1-tert-butyl 3-metyl 3-metylpiperidin-1,3-
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dicarboxylat (15,86 g, 100%) duéi dang ddu mau vang. 'H NMR (400MHz, DMSO-
de) 51,08 (s, 3 H) 1,32 - 1,47 (m, 12 H) 1,94 (br s, 1 H) 3,05 (d, J=12,30 Hz, 2 H) 3,42
(brs, 1 H) 3,61 (brs, 3 H) 3,82 (brs, 1 H).

Budc 2. 1-tert-Butyl 3-metyl 3-metylpiperidin-1,3-dicarboxylat. Bé sung LiOH-H,O
(7,76 g, 0,186 mol) & nhiét do trong phong vao dung dich chira 1-tert-butyl 3-metyl 3-
metylpiperidin-1,3-dicarboxylat (15,86 g, 0,062 mol) trong THF (100 ml) va H20 (10
ml). H3n hop nay dugc dun hdi luu & 70 °C trong 6 gid. Sau khi TLC (Ete dau
hoéa/EtOAc , 4:1, nhudm bing iot) thé hién ring nguyén liéu ban du d3 dugc tiéu thy,
hdn hop nay duge ¢b dic dén kho. Phan con lai duge pha loang bang H20 (300 mL) va
sau d6 dugc chiét bang MTBE (100 mL x 2). Céc pha hitu co duoc loai bé. Lép nude
thu duoc duoc axit hoa dén do pH=1 bang HC1 1M (dung dich nuéc) va sau d6 dugc
chiét hai 14n bing MTBE. Céc 16p hitu co hdn hgp duge ria bing nudc mubdi, 1am khod
qua Na;SO4 va c6 dic dén khd dé tao ra 1-tert-butyl 3-metyl 3-metylpiperidin-1,3-
dicarboxylat (13,97 g, 93%) dudi dang chét rén mau tring.

Budc 3. tert-Butyl 3-isoxyanato-3-metylpiperidin-1-carboxylat. B6 sung timg giot
TEA (3,5 mL, 24,5 mmol) va DPPA (6 mL, 27 mmol) ¢ nhiét d§ trong phong vao
dung dich chua 1-tert-butyl .3—metyl 3-metylpiperidin-1,3-dicarboxylat (5,97 g, 24,5
mmol) trong toluen khan (65 mL). Hn hgp phan tmg dugc khudy & nhiét do trong
phong trong 30 phut va sau d6 dun hdi Iuu & 90 °C trong 2 gid. Hon hop phan tmg
duogc rét vao nude da (100 mL) va chiét bing MTBE (100 mL x 3). Cac 16p hitu co
hén hop duoc rira bang nudc mubi, 1am kho (Na2SO4) va co dic dén kho dé tao ra tert-
butyl 3-isoxyanato-3-metylpiperidin-1-carboxylat (5,9 g, 100%) dudi dang dau mau
vang, ma duge sit dung & buoc tiép theo khong can tinh ché.

Budc 4. tert--Butyl 3-amino-3-metylpiperidin-1-carboxylat. B6 sung NaOH 2M (dung
dich nudc) (140 ml) vao dung dich chua tert-butyl 3-isoxyanato-3-metylpiperidin-1-
carboxylat (5,89 g, 24,54 mmol) trong THF (140 ml). Dung dich thu dugc dugc khudy
ménh liét & nhiét do trong phong qua dém. TLC thé hién ring sin phidm mong mubn
d3 duge tao ra. Hon hop phan tng duoc axit hoa dén d6 pH = 1 bang HCI 1M (dung
dich nudc) va sau d6 dugce chiét bé;ng MTBE (200 ml x 3). Cac pha httu co dugc loai
bd. Lop nudce thu duge duge bazo hoa dén d6 pH = 10 bang NaOH 1M (dung dich
nuéc) va sau d6 duge chiét bang MTBE (250 ml x 3). Céc 16p hitu co hén hgp duge

rira bang nudc mudi dén d6 pH trung tinh, 1am khd qua NaxSO4 va cd ddc dén kho dé
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tao ra tert-butyl 3-amino-3-metylpiperidin-1-carboxylat (3,7 g, 36%) dudi dang dau
khong mau ma dugc st dung truc tiép & budce tiép theo ma khong cn tinh ché tiép. 'H
NMR (400 MHz, CHCI3) 6 d 1,09 (s, 3 H) 1,27 - 1,40 (m, 2 H) 1,46 (s, 10 H) 1,53 -
1,65 (m, 2 H) 3,04 - 3,56 (m, 4 H).

Buéce 5. tert-Butyl 3-metyl-3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. tert-Butyl 3-amino-3-metylpiperidin-1-carboxylat
(3,3 g, 15,398 mmol) va tert-butyl 3-amino-3-metylpiperidin-1-carboxylat ( 3,9 g, 12,7
mmol) duoc khudy & 140 °C qua dém. Sau khi TLC thé hién ring tert-butyl 3-amino-
3-metylpiperidin-1-carboxylat dd dugc tiéu thu, hdn hop nay dugc pha loing bang
DCM (80 ml). L6p DCM duogc rira bang NaHCO; bdo hoa (dung dich nuéc) va nude
mudi va cb dic dén kho dé tao ra san phdm thé ma dugc tinh ché bang phuong phap
séc ky (silic oxit, EtOAc /Ete dAu hoa, 0-40%) dé tao ra tert-butyl 3—mety1—3-((7-tosyl-
7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (2,4 g, 40%) dudi dang
chét rin mau tring. .

Budc 6. N-(3-Metylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin. Bb
sung HCI 4M/dioxan (30 ml) ting giot & 0°C vao dung dich chira tert-butyl 3-metyl-3-
((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat ~ (3g, 6,2
mmol) trong dioxan (30 ml). Sau do, hdn hop phan tmg dugc 1am 4m dén nhiét 4o
trong phong va khudy trong 2 gid. Sau khi LC-MS thé hién ring nguyén liéu ban dau’
da duogc tiéu thu, hdn hop phan tmg dugce cd dic dén kho dé tao ra san phim thod (2,6
g, 100%) dudi dang chit rén mau tring ma dugc st dung tryc tiép & budc tiép theo ma
khong can tinh ché tiép.

Bugc 7. 1-(3-metyl-3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on. B sung acryloyl clorua (0,64 g, 7,115 mmol) timg giot & 0 °C vao
dung dich chira N-(3-metylpiperidin-3-yl)-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-amin
(2,5g, 5,93 mmol) trong THF (100 ml) / NaHCO3 bdo hoa (dung dich nuéc) (100 ml).
Hoén hop phan tmg dugc khudy & 0 °C trong 1 gio. Sau khi TLC thé hién ring nguyén
liéu ban dAu da duge tidu thy, hdn hop phan ting duge pha lodng bang nude (50 ml) va
chiét bang EtOAc(100 ml x 3). Céc 16p hitu co hén hop duoc c6 dic dén kho dé tao ra
san phidm tho ma dugc tinh ché bang phuong phap sic ky (silic oxit, EtOAc/ete dau
héa = 0-66%) & tao ra 1-(3-metyl-3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
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yl)amino)piperidin-1-yl)prop-2-en-1-on (1,618 g, 62%) duéi dang chit rin mau tring.
LC/MS (M+H) 440,2.

Bué6c 8. 1-(3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-yl)prop-2-
en-1-on. B6 sung LiOH-H,0 (0,2 g, 4,554 mmol) va t-BuOK (0,5 g, 4,554 mmol) vao
dung dich chira 1-(3-metyl-3-((7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on (1g, 2,277 mmol) trong THF (10 ml) va H20
(2 ml). H3n hop phan tng duoc dun hdi lwu & 65°C trong 7 gid. Sau khi TLC thé hién
ring hay hét nguyén lidu ban dAu da duoc tidu thy, hdn hop ndy dugc trung hoa bing
AcOH va cd dic dén kho dé tao ra san phdm tho, ma duoc tinh ché bang phuong phép
sic ky (silic oxit, MeOH/EtOAc, 0-6%, 6-8%) dé tao ra 1-(3-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-yl)prop-2-en-1-on (180 mg) (97% do tinh
khiét bing LC-MS). San phdm thd dugc tinh ché tiép bang SP1 (MeOH/EtOAc, 0-2%)
d8 tao ra 70 mg (12%) chét rin mau tring. "H NMR (400MHz, DMSO-ds) & 1,51 (s, 3
H) 1,58 (brs, 1 H) 1,75 (d, J=8,53 Hz, 2 H) 3,12 - 3,26 (m, 3 H) 3,59 (d, J=11,80 Hz, 1
H) 3,81 (brs, 1 H) 5,44 (brs, 1 H) 5,93 (brs, 1 H) 6,23 (br's, 1 H) 6,60 (br s, 2 H) 7,03
(d, J=3,26 Hz, 1 H) 8,13 (s, 1 H) 11,00 - 11,57 (m, 1 H).

Buéc 9.  (R)-1-(3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-
yl)prop-2-en-1-on va (S)-1-(3-((7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-
metylpiperidin-1-yl)prop-2-en-1-on. Bay muoi miligam 1-(3-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-yl)prop-2-en-1-on dugc tich bang SFC
bat dbi dé tao ra hai dinh, dwoc gén tuy y: dinh 1, (R)-1-(3-((7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-yl)prop-2-en-1-on (17 mg) va dinh 2, (S)-
1-(3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-yl)prop-2-en-1-on
(21,3 mg). binh 1. (R)-1-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-
metylpiperidin-1-yl)prop-2-en-1-on: 'H NMR (400MHz, DMSO-ds) 8 1,51 (d, J=1,25
Hz, 3 H) 1,58 (brs, 1 H) 1,68 - 1,83 (m, 2 H) 1,76 (d, J=8,78 Hz, 2 H) 3,07 (br s, 2 H)
3,30 (br s, 1 H) 3,60 (d, J=13,55 Hz, 1 H) 3,78 (br s, 1 H) 5,50 (br s, 1 H) 5,96 (br s, 1
H) 6,20 (brs, 1 H) 6,57 (brs, 2 H) 7,03 (brs, 1 H) 8,13 (s, 1 H) 11,24 (br s, 1 H).

binh  2: (S)-1-(3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-3-metylpiperidin-1-
ylprop-2-en-1-on. 'H NMR (400MHz, DMSO-ds) § 1,51 (s, 3 H) 1,59 (br s, 2 H) 1,75
(d, J=8,28 Hz, 2 H) 3,06 (br's, 2 H) 3,31 (br s, 1 H) 3,60 (d, J=13,30 Hz, 1 H) 3,78 (br
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s, 1 H) 5,48 (brs, 1 H) 5,96 (brs, 1 H) 6,19 (br s, 1 H) 6,57 (br s, 2 H) 7,03 (d, ]=2,51
Hz, 1 H) 8,13 (s, 1 H) 11,25 (br s, 1 H).

Vi du 73: 1-[(3aS,7aS)-l-(2-Amino-7H-pyrolo[2,3-d]pyrimidin—4-yl)octahydro-6H—
pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on.

Budc 1. (3aS,7aS)-Benzyl 1-(2-amino-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-carboxylat. Hén hop chira (3aS,7aS)-benzyl hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat (Vi dy 8, Buéc 7, dinh 2) (464 mg, 1,786
mmol), DIPEA (1,15 g, 8,928 mmol) va 4-clo-7H-pyrolo[2,3-d]pyrimidin-2-amin (300
mg, 1,786 mol) trong n-BuOH (6mL) duoc dun nong dén 130 °C trong 8 gid. Sau khi
TLC (DCM/MeOH, 10:1) cho thiy phan ting d3 hoan thanh, hdn hop phan tmg duoc
1am mét dén nhiét do trong phong va lam bay hoi dén kho va phén con lai dugce tinh
ché bing phuong phép sic ky (silic oxit, DCM/MeOH, 1%-12%) dé tao ra (3aS,7aS)-
benzyl 1-(2-amino-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c]pyridin-6(2H)-carboxylat (350 mg, 50%) dudi dang chit rén mau nau. LC/MS
(M+H) 393,4, '"H NMR (400 MHz, CHCL3) § 1,73-1,76 (m, 1H), 2,17-2,04 (m, 3 H),
2,51 (br, s, 1H), 3,05-2,41 (m, 2 H), 4,11-3,81 (m, 3 H), 4,81-4,47 (m, 3 H), 5,29-5,07
(m, 3 H), 6,79-6,35.

Buéc 2.  4-((3aR,7aS)-Octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-
d]pyrimidin-2-amin. B6 sung vao binh Parr kho, Pd/C (50 mg) trong khi quyén Ar.
Sau d6, dung dich chira (3aS,7aS)-benzyl 1-(2-amino-7H-pyrolo[2,3-d]pyrimidin-4-
yDhexahydro-1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat (200 mg, 0,510 mol) trong
EtOH (15 mL) dugc bd sung vao va hdn hgp thu duge duge hydro hoa trong Ha & 4p
suét 0,31 MPa (45 psi) & 25 °C trong 18 gid. Sau khi TLC (DCM/MeOH, 10:1) cho
thdy nguyén liéu ban dau dd duogc tiéu thy, hdn hop phan tng duoc loc va banh loc
dugc rira bang EtOH. Dich loc hén hgp dugc 1am bay hoi 'dé tao ra 4-((3aR,7aS)-
octahydro-1H-pyrolo[2,3-c]pyridin-1-y1)-7H-pyrolo[2,3-d]pyrimidin-2-amin (120 mg,
91,6%) dudi dang chét rin mau tring. LC/MS (M+H) 259,2.

Busc 3. 1-[(3aS,7aS)-1-(2-Amino-7H-pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-
pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on. Bd sung cin than timg giot acryloyl clorua
(63 mg, 0,70 mmol) & 0 °C vao dung dich c6 khudy chira 4-((3aR,7aS)-octahydro-lH-
pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin-2-amin (150 mg, 0,58 mol) va
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NaHCO3 (150 mg, 1,74 mmol) trong H20 (8 mL). Sau khi b6 sung, hdn hop thu dugc
duge khudy & nhiét do trong phong trong 6 gid. Sau khi LC-MS thé hién ring 4-
((3aR,7aS)-octahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-pyrolo[2,3-d]pyrimidin-2-
amin d& dugc tiéu thy, hdn hop phan tmg dugc pha loing bang H,O (20 mL) va chiét
bing EtOAc (20 mL x4), 16p hitu co hdn hop duge ¢b dic d8 tao ra san phim tho, ma
duoc tinh ché bing phuong phap sic ky cot dé tao ra 1-[(3aS,7aS)-1-(2-amino-7H-
pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on
(56 mg, 30,9%) dudi dang chét rin mau tring. 'H NMR (400MHz, DMSO-ds) &
10,655 (s, 1H) 6,72-6,71 (d, 2H) 6,41 (s, 1H), 6,09-6,05 (d, 1H), 5,64-5,61 (m, 1H),
5,33 (s, 2H), 4,28-3,69 (m, 5H), 3,34-3,29 (d, 1H), 3,20 (s, 1H), 2,09-1,72 (m, SH).

CacVidu74 va7s:

Vi du 74: 1-[(3R,5R)-3-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

Vi du 75: 1-((3S,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-
yl)prop-2-en-1-on.

Xem Vi du 14 (Budc 5) va Vi du 65 (Budce 2).

Buéc 1. 1-[(3R,5R)-3-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on ~ va  1-((3S,5S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on. rac-trans: 1-((3R,5R)-3-((7H-Pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-yl)prop-2-en-1-on (xem Vi du 14, Budc
5; Vi du 65, Bude 2) (150 mg) dugc tach bing phuong phap SFC bét d6i dé tao ra hai
dinh dugc gan tuy y: 1-((3R,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
metylpiperidin-1-yl)prop-2-en-1-on (dinh 1, 60 mg, 80 %) dudi dang chét rin mau
trng va 1-((3S,5 S)-3-((7H-pyrolo[2,3 -d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-
yl)prop-2-en-1-on (dinh 2, 60 mg, 80%) dudi dang chit rin mau tring. Pidu kién SFC:
ChiralPak AD (250mmx30mm, 5 pm); 20% EtOH, NH3H>O; 60ml/phut. Pinh 1: 1-
((3R,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-yl)prop-2-
en-1-on: 'H NMR (400MHz, DMSO-de) 6 11,51 (br s, 1H), 8,19 - 8,07 (m, 1H), 7,06
(d, J=6,0 Hz, 2H), 6,84 (dd, J=10,2, 16,4 Hz, 1H), 6,70 - 6,55 (m, 1H), 6,35 (dd,
J=10,4, 16,7 Hz, 1H), 6,08 (d, J=18,6 Hz, 1H), 5,88 (dd, J=2,3, 16,8 Hz, 1H), 5,66 (d,
J=10,3 Hz, 1H), 5,35 (dd, J=2,3, 10,5 Hz, 1H), 4,41 - 4,21 (m, 1H), 4,06 - 3,84 (m,
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2H), 3,61 - 3,42 (m, 1H), 2,85 - 2,75 (m, 1H), 2,15 (br s, 1H), 1,99 - 1,78 (m, 1H),
1,73 - 1,50 (m, 1H), 1,23 (s, 1H), 1,00 - 0,86 (m, 3H), LCMS (M+H) 286,1.

Dinh 2: 1-((3S,5S)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metylpiperidin-1-
yl)prop-2-en-1-on:

TH NMR (400MHz, DMSO-ds) 6 11,51 (br s, 1H), 8,19 - 8,05 (m, 1H), 7,06 (br s, 1H),
6,84 (dd, J=10,3, 16,8 Hz, 1H), 6,69 - 6,55 (m, 1H), 6,35 (dd, J=10,5, 16,6 Hz, 1H),
6,08 (d, J=16,6 Hz, 1H), 5,88 (d, J=15,1 Hz, 1H), 5,66 (d, J=9,3 Hz, 1H), 5,35 (d,
J=10,0 Hz, 1H), 4,42 - 4,19 (m, 1H), 4,06 - 3,82 (m, 1H), 3,62 - 3,44 (m, 1H), 2,86 -
2,73 (m, 1H), 2,15 (br s, 1H), 1,96 - 1,77 (m, 1H), 1,72 - 1,53 (m, 1H), 1,23 (br s, 1H),
1,01 - 0,64 (m, 3H), LCMS (M+H) 286,1.

Vi du 76: 1-[(3aR,7aR)-1-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-pyrolo[2,3-
c]pyridin-6-yl]prop-2-en-1-on.

Pugc didu ché nhu trong Vi dy 8, trir viée sit dung rac-(3aS,7aS)-benzyl hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat & budc 7. LC/MS (M+H) 298,0. '"H NMR
(400MHz, DMSO-ds) & 11,58 (s, 1H) 8,09-8,07 (d, J=9,2Hz, 1H) 7,11 (s, 1H), 6,82-
6,78 (m, 1H), 6,51 (m, 1H), 6,05-6,01 (m, 1H), 5,69-5,85 (m, 1H), 4,69-4,68 (m,
0,5H), 4,27 (s, 1H), 3,90-3,74 (m, 3H), 3,13-3,24 (m, 2H), 2,74-2,71 (m, 0,5H), 2,19-
1,74 (m, 4,5H).

Cac Vidu 77 va 78: .

Vi du 77: 1-[(3R,5R)-3-Metoxy-5-(7H-pyrolo[2,3-d]|pyrimidin-4-ylamino) piperidin-1-
yl]prop-2-en-1-on.

Vi du 78: 1-{(3R,5R)-3-Metoxy-5-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino] pi-
peridin-1-yl}prop-2-en-1-on.

Buéc 1. N-((3R,5R)-1-Benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-7-trityl-
7H-pyrolo[2,3-d]pyrimidin-4-amin. B6 sung DIPEA (14,5 g, 112,32 mmol) vao hdn
hop chira 4-clo-7-trityl-7H-pyrolo[2,3-d]pyrimidin (16,3 g, 41,18 mmol) va (3R,5R)-
1-benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-amin (12 g, 37,44 mmol) trong n-
BuOH (250 mL). Hon hop ndy duge dun néng dén 110 °C trong 3 ngdy. Sau khi TLC
(DCM/MeOH, 10:1) cho thdy phan tng d& hoan thanh, hdn hop phan ung duge 1am

mét dén nhiét d6 trong phong va 1am bay hoi dén kho. Phin con lai duge pha lodng
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trong EtOAc (800 mL) va nudce (500 mL). Pha hitu co dugc rira bing nude mubi, lam
kho qua NaxSOq4 va cd dic dé tao ra san phidm thd, ma dugce tinh ché bing phuong
phap séc ky (silic oxit, EtOAc/PE, 0% dén 30%) dé tao ra N-((3R,5R)-1-benzyl-5-
((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-7-trityl-7H-pyrolo[ 2,3-d]pyrimidin-4-amin
(15 g, 65%) dudi dang chit rin mau vang. '"H NMR (400 MHz, CHCl;) & -0,02 (s, 6
H), 0,82 (s, 9 H), 1,50-1,45 (m, 1H), 2,31-2,29 (m, 2 H), 2,75-2,73 (m, 1 H), 2,97 (br,
S, 1 H), 3,69-3,49 (m, 2 H), 4,00-3,98 (m, 1 H), 4,49 (br, s, 1 H), 5,57 (br s, 1 H), 6,32
(s, 1 H), 6,90 (s, 1 H), 7,17-7,15 (m, 5 H), 7,33-7,26 (m, 15 H), 7,99 (s, 1 H).

Bude 2. (3R,5R)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B6 sung vao binh Parr, Pd/C 10%
khan (1,5 g) duoc bd sung trong khi quyén Ar. Sau d6, dung dich chira N-((3R,5R)-1-
benzyl-5-((tert-butyldimetylsilyl)oxy)piperidin-3-yl)-7-trityl-7H-pyrolo[ 2,3-
d]pyrimidin-4-amin (14,8 g, 21,76 mmol) va (Boc)O (5,22 g, 23,94 mmol) trong
MeOH (300 mL) dugc bd sung. Hon hop thu duoc duge hydro héa trong Hz & 4p suat
0,345 MPa (50 psi) & 40 °C trong 12 gi¢. Sau khi TLC (PE/EtOAc, 4:1) cho thiy phan
g da hoan thanh, dung dich phan tng duoc loc qua tim Celite® va banh loc dugce
rira ba 14n bang MeOH. Dich loc hén hop duoc cd dic dé tao ra (3R,5R)-tert-butyl 3-
((tert-butyldimetylsilyl)oxy)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (14,8 g, ~100%) dudi dang chét rin mau vang, dugc
st dung & bude tiép theo ma khong cin tinh ché tiép. '"H NMR (400 MHz, CHCL) &
0,06 (s, 6 H), 0,86 (s, 9 H), 1,53 (s, 9 H), 1,83 (br, s, 1 H), 2,28 — 2,04 (m, 1 H), 3,09
(br s 1 H), 3,49 (br s, 2 H), 3,93-3,71 (m, 4 H), 4,44 (br, s, 1 H), 6,30 (s, 1 H), 6,80 (s,
1 H) 7,26-7,14 (m, 15 H), 8,00 (s, 1 H).

Budec 3. (3R,5R)-tert-Butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. B4 sung n-BuNF (11,38 g, 43,47 mmol) vao dung
dich chta  (BR,5R)-tert-butyl  3-((tert-butyldimetylsilyl)oxy)-5-((7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (15 g, 21,74 mmol) trong
THF khan (300 mL) va sau d6 dun néng dén 40 °C qua dém. Sau khi TLC (PE/EtOAc,
4:1) thé hién ring phan tng da hoan thanh, dung dich phan ting dugc pha lodng bang
nuée (300 mL) va sau d6 duge chiét bing EtOAc (200 mL x2). C4c 16p hitu co hdn
hop duogc rira 14n luot bing nudc va nudce mubi, 1am khé qua NaxSO4 va cb dic dé tao

ra (3R,5R)-tert-butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
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yl)amino)piperidin-1-carboxylat (14,6 g, ~100%), dugc st dung truc tiép & budc tiép
theo ma khéng can tinh ché tiép. '"H NMR (400 MHz, CHCl3) § 8,01 (s, 1H), 7,37 -
7,08 (m, 17H), 6,91 (d, J=3,5 Hz, 1H), 6,30 (br s, 1H), 4,48 (d, J=3,5 Hz, 1H), 4,05 (br
s, 1H), 3,83 - 3,51 (m, 4H), 3,23 (brs, 1H), 1,58 - 1,29 (m, 10H).

Buéc 4. (3R,5R)-tert-Butyl 3-metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat va (3R,5R)-tert-butyl 3-metoxy-5-(metyl(7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. Bb sung Ag0 (0,48 g,
2,086 mmol), tiép theo 1a Mel (0,6 g, 4,22 mmol) vao dung dich chira (3R,5R)-tert-
butyl 3-hydroxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat (0,6 g, 1,043 mmoL) trong DMF (1 mL). Hon hop phan ung dugc ddy kin
va dun néng dén 30 °C trong 48 gid. Sau khi LC-MS thé hién ring nguyén liéu ban
dau d3 duoc tiéu thy, va ~20% san phérn dimetyl héa dugc tao ra, hdn hop dugce loc
qua tAm Celite® va banh loc dugc rira bing EtOAc. Cac dich loc hdn hop duogc ria
bing nuéc, nuée mudi, 1am khd (NaxSOs) va dung mdi duge loai bd d€ tao ra san
phém thé, ma duoc tinh ché bing phuong phép séc ky (silic oxit, EtOAc/PE, 0% dén
50%) d& tao ra (3R,5R)-tert-butyl 3-metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat va (3R,5R)-tert-butyl 3-metoxy-5-(metyl(7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (250 mg, 50 %) dudi dang
chét rén mau tring. LC-MS thé hién ring ty 1& mono-metyl héa va di-metyl hoa la
~1:1. LC/MS (M+H) 590 va 604.

Bude 5. N-((3R,5R)-5-metoxypiperidin-3-yl)-7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
amin | va N-((3R,5R)-5-metoxypiperidin-3-yl)-N-metyl-7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-amin. B6 sung HCI 4M (g)/dioxan (2 mL) & 10~15 °C vao dung dich
chtra hop chét duge mono. va dimetyl héa (250 mg, 0,36 mmol) trong DCM (2 mL).
Sau khi khudy trong 2 gid, LC-MS thé hién ring phan Ung d hoan thanh. Dung dich
phan tGng dugc c¢b dic d& tao ra N-((3R,5R)-5-metoxypiperidin-3-yl)-7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-amin va N-((3R,5R)-5-metoxypiperidin-3-yl)-N-metyl-7-
trityl-7H-pyrolo[2,3-d]pyrimidin-4-amin (208 mg, 100%), dugc st dung & budc tiép
theo ma khong cn tinh ché tiép. LC/MS (M+H) 490,1 va 504,1.

Budc 6. 1-((3R,5R)-3-Metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-yl)prop-2-en-1-on  va  1-((3R,5R)-3-Metoxy-5-(metyl(7-trityl-7H-pyrolo
[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on. Bé sung timg giot acrylo-
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yl clorua (40 mg, 0,43 mmol) & 0-5 °C vao dung dich c6 khudy chira hop chét duoc
mono/dimetyl héa (208 mg, 0,36 mmol) trong THF (5 mL) va dung dich nuéc Na-
HCOs béo hoa (5 mL). Sau khi hdn hop thu duoc duge khudy & 0~10 °C trong 2 gid,
TLC (DCM/MeOH/NH;OH, 10:1:1) cho thdy amin d4 dugc tiéu thu hoan toan. Hén
hop phén tng dugc pha logng bing H>O (10 mL) va chiét bang EtOAc (30 mLx3), 16p
hitu co hdn hop duge rira béng nudc mudi, 1am khé qua NaxSOs va ¢d dic dé tao ra 1-
((3R,5R)-3-metoxy-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on va 1-((3R,5R)-3-metoxy-5-(metyl(7-trityl-7H-pyrolo[2,3-d] pyrim-
idin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on thé (240 mg, ~100%), duoc st dung &
budc tiép theo ma khong can tinh ché tiép.

Buéc 7. 1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-metoxypiperidin-1-
yDprop-2-en-1-on va 1-((3R,5R)-3-Metoxy-5-(metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on. Dung dich chita hop chit duoc mono/dimetyl
héa (240 mg, 0,44 mmol) trong TFA (3 mL) duoc khudy & nhiét 46 méi trudng (10~20
°C) qua dém. Sau khi TLC (DCM/MeOH/NH40H, 10:1:1) thé hién 1a con lai ~30%
nguyén liéu ban dau, hdn hop phan tng dugc dun néng dén 40 °C trong 6 gid nita dén
khi LC-MS thé hién ring nguyén lidu ban diu di dugce tidu thu. Dung dich phéan tng
duogc pha lodng bing THF va cb dic dé tao ra san phdm tho, ma dugc tinh ché truc tiép
bing HPLC didu ché @ tao ra 1-((3R,5R)-3-((7H-pyrolo[2,3-d]pyrim-idin-4-
yl)amino)-5-metoxypiperidin-1-yl)prop-2-en-1-on (32 mg, 24% cho 3 budc) va 1-
((3R,5R)-3-metoxy-5-(metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on (25 mg) dudi dang chét rin mau tring. Pinh 1(mono-Me): '"H NMR
(400MHz, DMSO-ds) & 11,32 (br s, 1H), 8,14 (s, 1H), 7,13 - 6,94 (m, 2H), 6,69 (d,
J=16,1 Hz, 1H), 6,59 (br s, 1H), 6,07 (d, J=15,6 Hz, 1H), 5,62 (d, J=9,0 Hz, 1H), 4,40
(br s, 1H), 4,14 (br s, 1H), 3,65 (br s, 1H), 3,32 (s, 3H), 3,20 (d, J=14,1 Hz, 2H), 2,15
(br s, 1H), 1,85 (br s, 1H), Dinh 2 (di-Me): 'H NMR (400MHz, DMSO-ds) 6 11,81 (br
s, 1H), 8,19 - 8,04 (m, 1H), 7,18 (d, J=8,6 Hz, 1H), 6,85 - 6,69 (m, 1H), 6,68 - 6,53
(m, 1H), 6,10 (dd, J=7,2, 16,6 Hz, 1H), 5,73 - 5,58 (m, 1H), 5,03 - 4,80 (m, 1H), 4,72
(d, J=13,7 Hz, 1H), 4,45 (d, J=11,7 Hz, 1H), 4,19 (d, J=14,1 Hz, 1H), 4,03 (d, J=12,1
Hz, 1H), 3,69 - 3,55 (m, 2H), 3,28 - 3,10 (m, 6H), 2,96 (t, J=11,5 Hz, 1H), 2,78 - 2,68
(m, 1H), 2,18 - 1,90 (m, 2H).
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Vi du 79: 1-[(1S,28,55)-2-(7H-Pyrolo[2,3-d]pyrimidin-4-ylamino)-8-azabixyclo
[3.2.1]oct-8-yl]prop-2-en-1-on.
Puogc didu ché nhu md ta trong Vi du 16, trir viéc dinh 2 sau khi tich bét dbi duogc

chuyén qua budc 3 va 4.

Vi du 80-87:

Céc hop chét sau duoc didu ché nhu trong Vi du 41, béng céach st dung axit hogc clo-

rua axit thich hgp.

Vidu LC/MS | Tén

80 348,2 (2E)-4,4-diflo-1-[(3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-
yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]but-2-en-1-on

81 366,2 (2E)-4,4,4-triflo-1-[(3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-
yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]but-2-en-1-on

82 355,2 (2E)-4-(dimetylamino)-1-[(3a8S,7aS)-1-(7H-pyrolo[2,3-
d]pyrimidin-4-yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]but-
2-en-1-on

83 355,2 (2E)-4-(dimetylamino)-1-[(3aS,7aS)-1-(7H-pyrolo[2,3-
d]pyrimidin-4-yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl|but-
2-en-1-on

84 312,2 (2E)-1-[(3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-
yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]but-2-en-1-on

85 312,2 2-metyl-1-[(3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-
yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on

86 3242 xyclobut-1-en-1-yl[(3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-
yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]metanon

87 330,2 (2E)-4-flo-1-[(3aS,7aS)-1-(7H-pyrolo[2,3-d]pyrimidin-4-
yl)octahydro-6H-pyrolo[2,3-c]pyridin-6-yl]but-2-en-1-on

Vi du 88: 1-[(3R,5R)-3-(Dimetylamino)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) pi-
peridin-1-yl]prop-2-en-1-on.

Puogc didu ché nhu trong Vi du 57, trir viée str dung chét ddng phan tran.

Budce 1. (3R,5R)-N3,N3-Dimetyl-N5-(7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)piperidin-3,5-diamin

B6 sung timg giot HCI4N / dioxan (10 mL) ¢ 0 °C vao dung dich chira (3R,5R)-tert-
butyl 3-(dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
1-carboxylat (300 mg, 0,498 mmol) trong dioxan (15 mL) va khudy & nhiét do trong
phong trong 4 gio. TLC (CH2CI12/MeOH = 10:1) cho thiy phan tmg d3 hoan thanh.
Dung dich phan Gng dugc c6 dic dé tao ra (3R,5R)-N3,N3-dimetyl-N5-(7-trityl-7H-
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pyrolo[2,3-d]pyrimidin-4-yl)piperidin-3,5-diamin th6 (300 mg, 100%) dudi dang chat
rin mau vang.

Budc 2. 1-((3R,5R)-3-(Dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on. B6 sung ting giot acryloyl clorua (59,4 mg,
0,657 mmol) vao dung dich c¢6 khudy chira (3R,5R)-N3,N3-dimetyl-N5-(7-trityl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)piperidin-3,5-diamin (300 mg, 0,597 mmol) trong THF
(18 mL) va dung dich nu¢c NaHCO;3 (18 mL) & 0 °C. Sau khi hdn hop thu dugc duge
khudy & 0 °C trong 2 gid, TLC (DCM/MeOH, 10:1) cho thiy phan ting d4 hoan thanh.
Hbn hop phéan tmg dugc pha lodng bang H,O (10 mL) va chiét bang EtOAc (30
mLx2), 16p hitu co hdn hgp dugc rira bang nude mudi, 1am khd qua NazSO4 va cd dac
dé tao ra san phim tho, ma dugc st dung truc tiép cho budc tiép theo ma khong can
tinh ché tiép.

Budc 3. 1-((3R,5R)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-(dimetylamino) pi-
peridin-1-yl)prop-2-en-1-on. 1-((3R,5R)-3-(Dimetylamino)-5-((7-trityl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on (170 mg, 0,305 mmol) trong
TFA (5 mL) dugc khudy & 30 °C qua dém. TLC (DCM/MeOH/NHOH, 10:1:1) cho
thAy nguyén liéu ban dau da dugc tidu thy hoan toan. Hon hop phan tmg dugc cb dic
trong chan khong dé tao ra san phim thd, ma duge tinh ché bing phuong phap séc ky
(silic oxit, MeOH/NH3/DCM = 0-10%) va tinh ché tiép bing HPLC diéu ché dé tao ra
1-((3R,5R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-(dimetylamino)piperidin-1-
yl)prop-2-en-1-on (59 mg, 61,4%) dudi dang chit rn mau tring. LC/MS (M+H)
315,2. 'H NMR (400MHz, DMSO-ds) 8 11,26 (br s, 1H), 8,13 (s, 1H), 7,04 (br s, 1H),
6,81 (br s, 1H), 6,60 (br s, 2H), 5,98 (d, J=15,8 Hz, 1H), 5,49 (br s, 1H), 4,47 (br s,
1H), 3,59 (br s, 4H), 2,66 - 2,53 (m, 1H), 2,29 (s, 6H), 2,08 (br s, 1H), 1,87 (br s, 1H).

Vi du 89: 1-{(3aS,7aS)-1-[5-(2-Metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl] octahy-
dro-6H-pyrolo[2,3-c]pyridin-6-yl} prop-2-en-1-on.

Pugc didu ché nhu trong Vi du 8, trir viéc st dung rac-(3aS,7aS)-benzyl hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-carboxylat va  4-clo-5-(2-metoxyetyl)-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin & budc 7. LC/MS (M+H) 356,2. 'H NMR (400 MHz, CHCl3) 8
1,44 - 1,99 (m, 5 H) 2,42 - 2,58 (m, 1 H) 2,83-2,77 (m, 1 H) 2,89 - 3,06 (m, 2 H) 3,24 -
3,38 (m, 4 H) 3,59-3,42 (m, 3 H) 3,98-3,91 (m, 1 H) 4,25 - 4,41 (m, 1 H) 4,45 - 4,65
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(m, 2 H) 5,21 (dd, J=9,37, 3,32 Hz, 1 H) 5,89 - 6,15 (m, 2 H) 6,95 (s, 1 H) 8,33 (brs, |
H) 10,25 (br's, 1 H).

Vi du 90: 1-[(4aR,8aS)-4-(7TH-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-2H-pyrido [4,3-
b][1,4]oxazin-6(5H)-yl]prop-2-en-1-on.

H o Rad "
I ,\CE ] a) LiOH ]
BuOH, Boc” N N
H n oc H b) HCI =z N
NS 0 DIPEA ¢) acryl-cl /\ﬂ/ H
P ) — Ny 2L oy
N N Boc’N N ”\ =
Ts HH N N

Ts

NN

Ly
Buéc 1. (4aR,8aS)-tert-Butyl 4-(7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-6(7H)-carboxylat. B& sung DIPEA (0,9 mL, 5 mmol) vao
binh chra (4aR,8aS)-tert-butyl hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(7H)-
carboxylat (500 mg, 2,06 mmol) va 4-iodo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (800
mg, 2,0 mmol) trong n-Butanol (2 mL). Hdn hop phan ting dugc dun néng dén 85 °C
qua dém va sau d6 rét vao nudce mudi/etyl axetat. Cac 16p duQc tach va phab nudc duge |
chiét bang etyl axetat. Cac phan chiét etyl axetat két hop dugc rira hai 1an bang nuéc
mubi, 1am khd qua magie sulfat khan va cd dic dudi ap suét giam. Phén con lai dugc
tinh ché biang phwong phap sic ky nhanh (silic oxit, 12 g, EtOAc/Hep) dé tao
ra (4aR,8aS)-tert-butyl 4-(7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-6(7H)-carboxylat (877 mg, 85%).

Buéc 2. 1-((4aR,8aS)-4-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-2H-pyrido[4,3-
b][1,4]oxazin-6(7H)-yl)prop-2-en-1-on. Tuong ty nhu Vi du 12 (cic budc 2-4).
LC/MS (M+H) 314,2. 'TH NMR (400 MHz, CHCl3) § 1,70 - 2,07 (m, 2 H) 2,90 (t,
J=12,59 Hz, 1 H) 3,16 - 3,65 (m, 3 H) 3,70 - 3,99 (m, 3 H) 4,15 (d, /=8,98 Hz, 1 H)
4,36 (d, J=11,13 Hz, 1 H) 4,48 - 4,87 (m, 2 H) 5,52 - 5,77 (m, 1 H) 6,32 (d, J/~16,79
Hz, 1 H) 6,44 - 6,70 (m, 2 H) 7,13 (d, /=3,71 Hz, 1 H) 8,18 - 8,42 (m, 1 H) 10,95 (brs,
1 H).

Vidy91-107:

Puoc diu ché nhu trong Vi du 12, trir viée st dung axit hodc clorua axit twong Ung &

budc cudi cung.
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BW QNH

N™ I\ N
mﬁ O
N ﬁ N u
Vidu |LC/MS Tén
2-flo-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-
91 290 . o
ylamino)piperidin-1-yl]prop-2-en-1-on
9 329 2-[(dimetylamino)metyl]-1-[(3R)-3-(7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-en-1-on
2-(hydroxymetyl)-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-
93 302 . e
4-ylamino)piperidin-1-yl]prop-2-en-1-on _
2-(metoxymetyl)-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-
94 316 . C 0
4-ylamino)piperidin-1-yl]prop-2-en-1-on
95 36 (2E)-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]but-2-en-1-on
96* 395 3-metyl-2-{[3-(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]cacbonyl} but-2-ennitril
metyl (3E)-5-ox0-5-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-
97 344 . o
4-ylamino)piperidin-1-yl]pent-3-enoat
08 318 (2E)-3-(metylsulfanyl)-1-[(3R)-3-(7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-en-1-on
99 325 (2E)-2-{[(3R)-3-(7TH-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]cacbonyl} pent-2-ennitril
(2Z)-4-hydroxy-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-
100 302 . T
ylamino)piperidin-1-yl]but-2-en-1-on
3-0x0-3-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-
101 367 ylamino)piperidin-1-yl]-2-(tetrahydro-4H-pyran-4-
yliden)propannitril
102 286 (2Z)-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]but-2-en-1-on
1-[3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
103 272
yl]prop-2-en-1-on
1-[(35)-3 -(7H-pyrolo[2,3-d]pyrimidin-4-
104 272 . N
ylamino)piperidin-1-yl]prop-2-en-1-on
105 286 (2E)-1-[(3R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]but-2-en-1-on
106 329 (2E)-4-(dimetylamino)-1-[(3S)-3-(7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl]but-2-en-1-on
107 338 (2E)-3-(1H-imidazol-4-yl)-1-[(3R)-3-(7H-pyrolo[2,3-

d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-en-1-on
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Vidu108-111:
Puoc diéu ché nhu trong Vi dy 12, trir viéc & bude cubi cling axit hodc clorua axit

tuong ung dugc st dung.
L, 5 (X
HN RCO2H  R__ N o—
N hoge RCOCI ’/\«[Of NH
0L o8
N N N/ N

H H

Vidu LC/MS Tén

(2E)-4-(dimetylamino)-1-[(3R)-3-{[5-(2-metoxyetyl)-7H-
108 387 pyrolo[2,3-d]pyrimidin-4-yl]amino} piperidin-1-yl]but-2-en-
1-on

(2E)-1-[(3R)-3-{[5-(2-metoxyetyl)-7H-pyrolo[2,3-

109 3% | dipyrimidin-4-ylJamino} piperidin-1-yI]but-2-en-1-on

1-[(3R)-3-{[5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-

110 344 yllamino} piperidin-1-yl]-2-metylprop-2-en-1-on

Vi du 111: 1-[(3aR,7aR)-1-(5-Axetyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-
pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on.

Budée 1. 1-[(3aR,7aR)-1-(5-Axetyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6H-
pyrolo[2,3-c]pyridin-6-yl]prop-2-en-1-on. B6 sung axetonitril/nuée 0,1% TFA (5 mL)
vao binh chtia 1-((3aR,7aR)-1-(5-etynyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-
1H-pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on (30 mg, 0,1 mmol). Hén hop nay
duoc khudy ¢ nhiét do trong phong trong 2 gid va sau d6 dung mdi duoc loai bo trong
chan khéng @& tao ra san pham th6, ma dugc tinh ché bing RP-HPLC dé tao ra 1-
[(3aR,7aR)-1-(5-axetyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)octahydro-6 H-pyrolo[2,3-
c]pyridin-6-yl]prop-2-en-1-on (9,4 mg). LC/MS (M+H) 340,2.

Vi du 112: 1-[(38S,4R)-4-metyl-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

Dugc didu ché nhu trong Vi du 11, Budc 5. 1-((3R,4S)-3-((7H-Pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on (dinh 1) va 1-((3S,4R)-
3-((7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on
(dinh 2). rac-1-((3R,4S)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-
1-yl)prop-2-en-1-on (120 mg) dugc tach bing phuong phép séc ky bat dbi détaora 1-
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((3R,48)-3-((7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-
l-on (Pinh 1, 47,8 mg, 80 %) dudi dang chit rin mau tring va 1-((3S,4R)-3-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on  (Pinh 2,
48,2 mg, 80%) dusi dang chét rén mau tring. SFC bét déi: ChiralPak AD (250 x 30
mm, 5 pm); 30% EtOH/NH4OH; 30% EtOH (005% NHj trong H>0) trong COz), 60
ml/phtt. Dit liéu ctia dinh 1 (Vi du 11): '"H NMR (400MHz, DMSO-ds) 8 11,50 (br s,
1H), 8,08 (d, J=14,3 Hz, 1H), 7,33 - 7,16 (m, 1H), 7,08 (br s, 1H), 6,88 - 6,72 (m, 1H),
6,59 (br s, 1H), 6,12 (d, J=16,1 Hz, 1H), 5,68 (d, J=10,5 Hz, 1H), 4,60 (d, J=9,5 Hz,
1H), 4,43 (d, J=12,5 Hz, 1H), 4,21 (d, J=10,5 Hz, 1H), 4,06 (d, J=14,6 Hz, 1H), 3,93 -
3,71 (m, 1H), 3,09 - 2,97 (m, 1H), 2,83 (t, J=11,8 Hz, 1H), 2,66 (t, J=12,8 Hz, 1H),
2,46 - 2,35 (m, 1H), 1,82 (d, J=11,5 Hz, 2H), 1,28 - 1,13 (m, 1H), 0,94 (dd, J=6,1, 11,7
Hz, 3H), LCMS (M+H) = 285,9. Dt liéu cta dinh 2 (Vi du 112): '"H NMR (400MHz,
DMSO-ds) 8§ 11,50 (br s, 1H), 8,09 (d, J=14,1 Hz, 1H), 7,33 - 7,16 (m, 1H), 7,08 (br s,
1H), 6,89 - 6,72 (m, 1H), 6,59 (br s, 1H), 6,12 (d, J=16,6 Hz, 1H), 5,68 (d, J=10,3 Hz,
1H), 4,60 (d, J=8,8 Hz, 1H), 4,43 (d, J=13,1 Hz, 1H), 4,21 (d, J=10,5 Hz, 1H), 4,06 (d,
J=13,3 Hz, 1H), 3,93 - 3,70 (m, 1H), 3,02 (t, J=13,3 Hz, 1H), 2,83 (t, J=11,7 Hz, 1H),
2,66 (t, J=12,0 Hz, 1H), 2,42 (t, J=11,5 Hz, 1H), 1,82 (d, J=11,3 Hz, 2H), 1,30 - 1,12
(m, 1H), 0,94 (dd, J=6,0, 11,5 Hz, 3H), LCMS (M+H) 285,9.

Vi du 113: rac-1-[(3S,4S)-4-Hydroxy-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piper-
idin-1-yl]prop-2-en-1-on.

Puoc diéu ché nhu trong Vi du 5, trir viéc st dung amin (rac-(3R,4R)-tert-butyl 3-
amino-4-hydroxypiperidin-1-carboxylat). 1-[(3S,4S)-4-Hydroxy-3-(7H-pyrolo[2,3-
d]pyrimidin-4-ylamino) piperidin-1-yl]prop-2-en-1-on. Bb sung DBU (0,20 mL, 1,3
mmol), tiép theo 1 acryloyl clorua (29,6 mg, 0,33 mmol) vao dung dich chira rac-
(3R,4R)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-4-ol (100 mg, 0,33
mmol) trong DCM (5 mL) & 0 °C. Hén hgp phén tmg dugc khudy & 60 °C trong 4 gid.
Hon hop phan tng duge c¢d dic va mot phén nguyén liéu tho (50 mg) dugc tinh ché
bang RP-HPLC & tao ra rac-1-[(3S,4S)-4-hydroxy-3-(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]prop-2-en-1-on (5,0 mg). LC/MS (M+H) 288,2.
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Vidu 114 va 115:

Vi du 114: 1-[(28S,5S)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

Vi du 115: 1-[(2R,5R)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperidin-1-
yl]prop-2-en-1-on.

Pugc diéu ché nhu trong Vi du 5, trr viéc st dung rac-trans-(2S,5S)-tert-butyl 5-
amino-2-metylpiperidin-1-carboxylat.

Buéc 1. (2R,5R)-Benzyl  5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat. Hon hop chta 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin
(266,5 mg, 1,425 mmol), DIPEA (613 mg, 4,75 mmol) va rac-(2R,5R)-benzyl 5-
amino-2-metylpiperidin-1-carboxylat (270 mg, 0,950 mmol) trong n-BuOH (10 mL)
dugc dun néng dén 130 °C qua dém. LC-MS cho thay rac-(2R,5R)-benzyl 5-amino-2-
metylpiperidin-1-carboxylat da dugc tiéu thu hoan toan. Hon hop phan mg duge lam .
méat dén nhiét do trong phong va lam bay hoi dén kho trong chan khong va phan con
lai tinh ché bing phwong phép sic ky (silic oxit, PE/EA , 12%-100%) dé tao ra
(2R,5R)-benzyl 5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-
carboxylat (290 mg, 76,5%) dudi dang chit rin mau tring. '"H NMR (400MHz,
DMSO-ds) § 11,70 (br s, 1H), 7,57 (d, J=5,8 Hz, 1H), 7,21 - 6,98 (m, 6H), 6,78 (br s,
1H), 5,04 - 4,92 (m, 1H), 4,92 - 4,79 (m, 1H), 4,34 (br s, 1H), 4,29 - 4,14 (m, 2H),
3,19 (d, J=12,3 Hz, 1H), 2,27 - 2,12 (m, 1H), 2,08 - 1,95 (m, 1H), 1,66 (d, J=11,5 Hz,
1H), 1,44 - 1,30 (m, 1H), 1,22 - 1,10 (m, 3H).

Buéc 2. N-((3R,6R)-6-Metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin. B&
sung vao binh Parr, Pd/C 10% (100 mg) duoc bd sung trong khi quyén Ar. Sau do,
dung dich chtra (2R,5R)-benzyl 5-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat (290 mg, 0,727 mmol) trong MeOH (20 mL) duoc bd
sung vao va hén hop thu duge duge hydro hoa trong Ha & ap suét 0,31 MPa (45 psi) &
25 °C trong 18 gid. Sau khi TLC (DCM/MeOH, 10:1) cho thiy nguyén liéu ban dau da
dugc tiéu thy, hdn hgp phan tmg dugc loc va banh loc duge rira bang MeOH. Dich loc
hén hop dugc l1am bay hoi dé tao ra rac-N-((3R,6R)-6-metylpiperidin-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin (180 mg, 100%) dudi dang chit rin mau tring.

Budce 3. rac- 1-((2R,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on. B4 sung timg giot acryloyl clorua (55,7 mg, 0,619
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mmol) vao dung dich c6 khudy chtra rac-N-((3R,6R)-6-metylpiperidin-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin (130 mg, 0,563 mmol) trong dung dic nuéc NaHCOs
(1mL) va THF (1 mL) & 0 °C. Sau khi b sung, hon hop thu duge dugce khudy & 0 °C
trong 3 giv. TLC (CH2CI2/MeOH/NH40H = 10:1:1) cho thdy rac-N-((3R,6R)-6-
metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin d4 dugc tiéu thy hoan toan.
Hdn hop phan tng dugc pha lodng bing H20 (5 mL) va chiét bang EtOAc (5 mL*4),
16p hitu co hdn hop duoc rira bing nude mudi, 1am khd qua Na2SO4 va ¢ dic dé tao
ra san phim tho, ma dugc tinh ché bing TLC diéu ché dé tao ra rac- 1-((2R,5R)-5-
((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-yl)prop-2-en-1-on (30
mg, 18,75%).

Buéc 4. 1-[(2S,5S)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on va 1-[(2R,5R)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)
piperidin-1-yl]prop-2-en-1-on.  rac-  1-((2R,5R)-5-((7H-Pyrolo[2,3-d]pyrimidin-4-
yl)amino)-2-metylpiperidin-1-yl)prop-2-en-1-on dugc tinh ché bing SFC bit dbi dé
tao ra hai dinh, héa 1ap thé dugc gén tuy y: Pinh 1, 1-[(2S,5S)-2-metyl-5-(7H-
pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-en-1-on (5,1 mg) va Dinh 2,
1-[(2R,5R)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-
en-1-on (5,2 mg).

Diéu kién SFC: Cot: ChiralPak IC 250x4,6mm 1.D., 5 pm; Pha dcf)ng: etanol (0,05%
DEA) trong CO; tir 5% dén 40%; Tdc d6 dong: 2,35ml/phut; Bude song: 215nm

Pinh: 'H NMR (400MHz, MeOH-d4) 8 8,15 (s, 1H), 7,06 (d, J=3,5 Hz, 1H), 6,64 (d,
J=3,3 Hz, 1H), 6,28 (br s, 1H), 5,95 (br s, 1H), 5,34 (br s, 1H), 4,59 (br s, 1H), 4,38 (br
s, 2H), 3,53 - 3,34 (m, 1H), 2,25 - 2,09 (m, 2H), 1,80 (br s, 1H), 1,57 - 1,45 (m, 1H),
1,29 (d, J=6,8. Hz, 3H). Dinh: 'H NMR (400MHz, MeOH-ds) & 8,16 (s, 1H), 7,07 (d,
J=3,5 Hz, 1H), 6,65 (d, J=3,3 Hz, 1H), 6,30 (br s, 1H), 5,96 (br s, 1H), 5,35 (br s, 1H),
4,59 (s, 1H), 4,50 - 4,22 (m, 2H), 3,52 - 3,34 (m, 1H), 2,23 - 2,17 (m, 2H), 1,89 - 1,76
(m, 1H), 1,57 - 1,48 (m, 1H), 1,29 (s, 3H).

Vi du 116:  Rac-1-((1R,4R,5S)-4-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-
azabixyclo[3.2.1]octan-2-yl)prop-2-en-1-on.

Pé diéu ché hé vong tuong tw xem (Tetrahedron, 2012, 68, 7848). Budc 1. Rac-
(1R,38,48)-metyl 2-benzyl-2-azabixyclo[2.2.1]heptan-3-carboxylat. B6 sung vao binh
Parr rac-(1S,3S,4R)-metyl 2-benzyl-2-azabixyclo[2.2.1]hept-5-en-3-carboxylat (1,0 g,
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4,11 mmol), EtOAc/HOAc (10:1, 20 mL) va 10% Pd/C (50 mg). Phan tmg dugc lic
trong 4 gid trong Hy & 4p suat 0,276 MPa (40 psi). Hon hop phan ing duoc loc qua tAm
Celite® va dung moi duogc loai bod dé tao ra rac-(1R,3S,4S)-metyl 2-benzyl-2-
azabixyclo[2.2.1]heptan-3-carboxylat (990 mg). GC/MS 245. 'H NMR (400 MHz,
CHCl3) 6 1,16 - 1,51 (m, 3 H) 1,53 - 1,75 (m, 2 H) 1,89 - 2,08 (m, 2 H) 2,56 (d, J=3,90
Hz, 1 H) 2,72 (s, 1 H) 3,36 (s, 1 H) 3,68 - 3,87 (m, 4 H) 7,12 - 7,45 (m, 5 H).

Buéc 2. Rac-((1R,3S,48)-2-Benzyl-2-azabixyclo[2.2.1]heptan-3-yl)metanol. B& sung
LAH (9,05 mL, 1M trong THF) vao dung dich chita rac-(1R,3S,4S)-metyl 2-benzyl-2-
azabixyclo[2.2.1]heptan-3-carboxylat (2,2 g, 9,0 mmol) trong THF (20 mL) & 0 °C.
Sau khi bd sung hdn hop phan tmg dwoc dé cho 4m dén nhiét d6 trong phong va khudy
trong 12 gid. Hén hop phan tng duge rét vao NaOH IN/Et;O va céac 16p duge tach.
Pha hitu co duge thu gom va 16p nude duge chiét (2 x) bing etyl axetat. Céc phan
chiét hitu co duge két hop, rira bing nudc mudi va lam khd (Na2SO4). Dung mdi dugce
loai bé d& tao ra dau (1,52 g, 78%), ma duge sir dung ma khong can tinh ché tiép.
GC/MS 217. 'TH NMR (400 MHz, CHCl3) 8 1,11 - 1,43 (m, 3 H) 1,51 - 1,72 (m, 2 H)
1,81 (d, J=9,76 Hz, 1 H) 1,95 - 2,12 (m, 1 H) 2,17 - 2,28 (m, 2 H) 3,17 - 3,38 (m, 2 H)
3,60 - 3,81 (m, 2 H) 4,16 (q, /=7,15 Hz, 1 H) 7,18 - 7,41 (m, 5 H).

Buée 3. Rac-(1R,4R,58)-4-azido-2-benzyl-2-azabixyclo[3.2.1]octan. Bo sung BuwNs3
(2,97 g 10,1 mmol) vao binh chtra rac-((1R,38,4S)-2-benzyl-2-azabixyclo
[2.2.1]heptan-3-yl)metanol (2,0 g, 9,20 mmol) trong DCM (150 mL) & nhi€t d6 trong
phong. Hon hop phan ung dugc lam mat dén -78 °C va Xtal-FluorE (2,37 g, 4,25
mmol) dugc bd sung viao. Hdn hop phan tng dugc d& cho 4m dén nhiét d trong
phong trong 2 gid. Sau 2 gid, phan tng dugc ngung bang NaOH 3,75 N (100 mL).
Céc 16p duoce tach va pha hitu co dugce thu gom, 1am kh6 (Na2SO4) va dung mdi duge
loai bd dé tao ra san phdm tho, ma duoc tinh ché bing phuong phap sac ky (silic oxit,
EtOAc/Hep, 5 dén 45%) d& tao ra rac-(1R4R,5S8)-4-azido-2-benzyl-2-
azabixyclo[3.2.1]octan (1,0 g, 45%). GC/MS 242. '"H NMR (400 MHz, CHCl3) 5 1,08
- 1,51 (m, 3 H) 1,69 - 1,99 (m, 2 H) 2,15 (d, J=11,32 Hz, 1 H) 2,33 - 2,48 (m, 2 H)
2,73 (d, J=13,27 Hz, 1 H) 3,19 (br s, 1 H) 3,34 - 3,60 (m, 3 H) 7,14 - 7,44 (m, 5 H).
Buéc 4. Rac-(1R,4R,5S)-2-benzyl-2-azabixyclo[3.2.1]octan-4-amin. B6 sung
THF:H,O (10:1, 20 mL) va PPhs (2,3 g, 8,62 mmol) vao binh chira rac-(1R,4R,55)-4-
azido-2-benzyl-2-azabixyclo[3.2.1]octan (1,9 g, 7,84 mmol). Hon hop phéﬁ ung duogc
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dun néng dén 50 °C qua dém va sau d6 1am mat dén nhiét do trong phong. Dung mdi
duoc loai bo trong chan khong dé tao ra chit rdn mau tring. Nguyén lidu tho dugce tinh
ché bang phuong phap sic ky (silic oxit, MeOH/DCM/NH4OH (10:1 MeOH/NH4OH),
5 dn 20%) @ tao ra rac-(1R,4R,58)-2-benzyl-2-azabixyclo[3.2.1]octan-4-amin (1,25
g, 73%) duéi dang dau. GC/MS 216. '"H NMR (400 MHz, CHCls) § 1,12 - 1,47 (m, 3
H) 1,68 - 1,94 (m, 2 H) 2,06 (d, /<12,10 Hz, 1 H) 2,17 - 2,30 (m, 1 H) 2,36 - 2,52 (m,
2 H)2,74 (brs, 1 H) 3,13 (t, J~4,68 Hz, 1 H) 3,35 - 3,55 (m, 3 H) 7,15 - 7,45 (m, 5 H).
Bude 5. Rac- N-((1R,4R,5S)-2-Benzyl-2-azabixyclo[3.2.1]octan-4-yl)-2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-amin. B6 sung n-BuOH (10 mL), DIPEA (2,2 mL, 12,5
mmol) va 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (1,07 g, 5,69 mmol) vao binh chira rac-
(1R,4R,5S)-2-benzyl-2-azabixyclo[3.2.1]octan-4-amin (1,23 g, 5,68 mmol). Hbn hop
nay dugc dun nong dén 80°C qua dém. Hon hop phan tmg dugce co dic va phf?m coOn lai
pha lodng bing DCM/H,0. Céc 16p duge tach va 16p nude duge chiét (2 x EtOAc).
Céc phan chiét hiru co duoc két hop, rira bing nude mudi, 1am khd (Na2S04) va dung
méi duge loai bo dé tao ra diu, ma sau khi séc ky (silic oxit, EtOAc/Hep, 80 dén
100%) tao ra rac-N-((1R,4R,5S)-2-benzyl-2-azabixyclo[3.2.1]octan-4-yl)-2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-amin (1,44 g, 68%). LC/MS (M+H) 368,1. '"H NMR (400
MHz, CHCI3) 6 1,24 - 1,34 (m, 2 H)1,37 - 1,61 (m, 3 H) 1,71 (s, 2 H) 1,76 - 2,04 (m, 4
H) 2,65 (brs, 3 H) 3,21 (brs, 1 H) 3,38 - 3,57 (m, 2 H) 4,16 (q, J=7,41 Hz, 1 H) 6,42
(brs, 1 H) 7,09 (br s, 1 H).

Budce 6. Rac-N-((1R,4R,5S)-2-Azabixyclo[3.2.1]octan-4-yl)-7H-pyrolo[2,3-
d]pyrimidin-4-amin. B6 sung EtOH (40 mL), 10% Pd/C (400 mg) va amoni format
(1,08 g, 16,6 mmol) vao binh day tron chia rac-N-((1R,4R,5S)-2-benzyl-2-
azabixyclo[3.2.1]octan-4-yl)-2-clo-7H-pyrolo[2,3-d]pyrimidin-4-amin (1,22 g, 3,3
mmol). H3n hop phan tmg duoc dun néng dén hdi luu trong 24 gid. Hon hop phén tng
duoc loc qua tAm Celite® va dung mdi dugc loai bd dé tao ra rac-N-((1R,4R,5S)-2-
azabixyclo[3.2.1]octan-4-yl)-7H-pyrolo[2,3-d|pyrimidin-4-amin th6, dugc st dung ma
khong can tinh ché tiép. LC/MS (M+H) 244,1. '"H NMR (400 MHz, MeOH-ds) 5 1,29
- 1,63 (m, 4 H) 1,80 (d, /=9,76 Hz, 1 H) 2,09 (d, /~12,10 Hz, 1 H) 2,69 (d, J=3,90 Hz,
1 H) 2,84 (d, J=14,05 Hz, 1 H) 3,29 (d, J/=4,68 Hz, 1 H) 3,49 (br s, 1 H) 4,04 (t,
J=4,10 Hz, 1 H) 6,65 (d, J/=3,51 Hz, 1 H) 7,12 (d, J=3,51 Hz, 1 H) 8,12 (s, 1 H).
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Budc 7. Rac-1-((1R,4R,5S)-4-((7TH-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
azabixyclo[3.2.1]octan-2-yl)prop-2-en-1-on. B sung DIPEA (0,31 mL, 1,75 mL) vao
binh chura rac-N-((1R,4R,5S)-2-azabixyclo[3.2.1]octan-4-yl)-7H-pyrolo[2,3-
d]pyrimidin-4-amin (129 mg, 0,53 mmol) trong DCM ¢ 0 °C. Sau 30 phut, acryloyl
clorua (59,3 mg, 0,64 mmol trong 5 mL. DCM) dugc bd sung vao. Hon hop phan ung
duoc khudy & nhiét d§ trong phong trong 1 gid va sau d6 rét vao nude/DCM. Céc 16p
duge tach va 16p nude duge chiét (2 x DCM). Céc phan chiét hitu co dugce két hop,
lam khd (Na2SO4) va dung méi dugc loai bé dé tao ra rac-1-((1R,4R,5S)-4-((7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-azabixyclo[3.2.1]octan-2-yl)prop-2-en-1-on tho
(110 mg), mot phin (50 mg) duoc tinh ché bing RP-HPLC dé tao ra (6,5 mg) nguyén
lidu tinh khiét. LC/MS (M+H) 298,2.

Vi du 117: 1-[(2S,5S)-2-(Hydroxymetyl)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)
piperidin-1-yl]prop-2-en-1-on.

Vi du 118: 1-[2-(Hydroxymetyl)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperidin-
1-yl]prop-2-en-1-on.

Vi du 118: Puoc didu ché nhu mé ta trong Vi du 7, trir vige (28,5S)-benzyl 5-((2-clo-
7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-(hydroxymetyl)piperidin-1-
carboxylat (chét ddng phén cis khéc, dinh 2) duoc chuyén qua cic buéce 7- 10. LC/MS
(M+H) 302,2. 'H NMR (400 MHz, MeOH-d4) 8 1,72 - 2,22 (m, 4 H) 2,81 - 2,99 (m, 1
H) 3,65 - 3,85 (m, 2 H) 3,88 - 4,17 (m, 2 H) 4,25 - 4,45 (m, 1 H) 5,80 (d, J/~12,10 Hz,
1 H) 6,26 (d, /=16,78 Hz, 1 H) 6,80 - 6,99 (m, 2 H) 7,39 (br s, 1 H) 8,21 - 8,40 (m, 1
H).

Vi du 119: 1-[(4aS,8aS)-4-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-6(5H)-yl]prop-2-en-1-on.

Pugc didu ché nhu trong Vi du 1, trir viée st dung (4aS,8a8)-tert-butyl hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-6(7H)-carboxylat thay cho (R)-tert-butyl 3-aminopiperidin-1-
carboxylat. LC/MS (M+H) 314,2. '"H NMR (400 MHz, CHCl3) & 1,32 - 1,58 (m, 2 H)
2,45 - 2,76 (m, 2 H) 3,46 - 3,95 (m, 3 H) 3,98 - 4,14 (m, 2 H) 4,80 (d, /=12,49 Hz, 1
H) 5,10 (d, J/~12,88 Hz, 1 H) 5,74 (d, /~11,52 Hz, 1 H) 6,22 - 6,57 (m, 2 H) 6,90 (dd,
J=16,88, 10,44 Hz, 1 H) 7,08 - 7,29 (m, 2 H) 8,50 (s, 1 H) 9,98 (br s, 1 H).

-146-



25065

Vi du 120: 1-(4-{[(3S,4R)-1-Acryloyl-4-flopiperidin-3-yl]Jamino}-7H-pyrolo[2,3-
d]pyrimidin-5-yl)prop-2-en-1-on.

Vi du 121: rac-1-((2R,38)-3-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-yl)prop-2-en-1-on.

Pugc didu ché nhu trong Vi du 12, trt viéc rac-(2R,3S)-benzyl 3-amino-2-
metylpiperidin-1-carboxylat dugc sit dung thay cho (R)-tert-butyl 3-aminopiperidin-1-
carboxylat. LC/MS (M+H) 286,4.

Vi du 122: 1-((3aR,7aR)-3a-metyl-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-
pyrolo[2,3-c]pyridin-6(2H)-yl)prop-2-en-1-on.
1-((3aR,7aR)-3a-metyl-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)hexahydro-1H-pyrolo[2,3-
c]pyridin-6(2H)-yl)prop-2-en-1-on dugc diéu ché nhu trong Vi du 59, trlr viéc st dung
(4-((3aS,7aR)-6-benzyl-3a-metyloctahydro-1H-pyrolo[2,3-c]pyridin-1-yl)-7H-
pyrolo[2,3-d]pyrimidin ¢ buéc 5. LC/MS (M+H) 312,2.

Vi du 123: 1-[(5S)-2,2-Dimetyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperidin-1-
yl]prop-2-en-1-on. Bé didu ché, xem Vi du 61 va Vi du 67.

Vidu 124 va 125:

Vi du 124: 1-[(2R,5R)-2-etyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

Vi du 125: 1-[(2S,5S)-2-etyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

Puoc didu ché nhu trong Vi du 9 dbi v6i dan xuét cis, bit dAu tir cc trans-amin tinh
khiét v& miit quang hoc duoc tich bing SFC bit dbi (Dinh 1 va 2). Dinh 1: 1-[(2R,5R)-
2-etyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-en-1-on.

LC/MS (M+H) 300,3. 'HNMR cho thiy 1a thé hién hai tdp hop tin hiéu cé thé thu
dugc tlr cac rotame & nhiét dd trong phong. "HNMR & 345 K: (500MHz, DMSO-ds) 6
11,22 (br s, 1H), 8,05 (br s, 1H), 6,96 — 6,94 (m, 1H), 6,69 — 6,63 (m, 1H), 6,58 - 6,55
(m, 1H), 6,35 (s, 1H), 5,82 — 5,78 (m, 1 H), 5,30 - 5,28 (m, 1H), 4,30 — 4,24 (m, 3H),
3,07 (br s biéu kién, nudc + 1H), 2,05 (m, 1H), 1,95 (m, 1H), 1,62 (m, 2H), 1,55 — 1,35

-147-



25065

(m, 2H), 0,75 (t, J=10 Hz, 3H). DPinh 2: 1-[(2S,55)-2-etyl-5-(7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl]prop-2-en-1-on. LC/MS (M+H) 300,3. 'H NMR
& 345 K: (500MHz, DMSO-ds) 8 11,22 (br s, 1H), 8,05 (br s, 1H), 6,96 — 6,94 (m,
1H), 6,69 — 6,63 (m, 1H), 6,58 - 6,55 (m, 1H), 6,35 (s, 1H), 5,82 — 5,78 (m, 1 H), 5,30
- 5,28 (m, 1H), 4,30 — 4,24 (m, 3H), 3,07 (br s biéu kién, nuéc + 1H), 2,05 (m, 1H),
1,95 (m, 1H), 1,62 (m, 2H), 1,55 — 1,35 (m, 2H), 0,75 (t, J=10 Hz, 3).

Vidu 126 va 127:

Vi duy 126: 1-((1S,4S,5R)-4-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-azabixyclo
[3.2.1]octan-2-yl)prop-2-en-1-on.

Vi du  127:1-((1R,4R,58)-4-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-azabixyclo
[3.2.1]octan-2-yl)prop-2-en-1-on.

Céc hop chét Vi du 126 va 127 duoc didu ché bang cach tinh ché san phim raxemic
clia Vi du 116 bang RP-HPLC bét dbi (IA, 21x250 mm, Sum, C02/0,1% NH4OH
trong EtOH, 80:20 A/B gift trong 10 phut, 40 °C, 75 ml/phut), héa 14p thé tuyét ddi
dugc gan tuy y.

Pinh 1: thoi gian luu = 5,67 phut (IA, 4,6x100mm, Sum, CO2/0,1% NH4+OH trong
EtOH, 800:20 giit trong 10 phiit), Vi dy 126: LC/MS (M+H) 297,9. Dinh 2: thoi gian
luu = 5,72 phit (nhu trén), Vi dy 127: LC/MS (M+H) 297,9.

Vi du 128: 1-[(3R,5S)-3-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on.

D& didu ché 1-[(3R,5S)-3-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-
yl]prop-2-en-1-on, xem Vi du 14, Budc 8. Dinh 2: "H NMR (400MHz, DMSO-ds) 3
11,53 (br s, 1H), 8,10 (d, J=14,6 Hz, 1H), 7,38 - 7,23 (m, 1H), 7,08 (br s, 1H), 6,94 -
6,79 (m, 1H), 6,56 (br s, 1H), 6,12 (dd, J=7,8, 16,8 Hz, 1H), 5,75 - 5,64 (m, 1H), 4,71
(d, J=11,8 Hz, 1H), 4,49 - 4,30 (m, 1H), 4,03 (d, J=11,5 Hz, 1H), 2,81 - 2,54 (m, 1H),
2,42 - 2,15 (m, 1H), 2,06 (d, I=12,3 Hz, 1H), 1,62 (br s, 1H), 1,38 - 1,18 (m, 1H), 0,99
- 0,88 (m, 3H), LCMS (M+H) 285,9.

Vi du 129: rac-1-[(2S,5R)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperi-
din-1-yl]prop-2-en-1-on.
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bé didu ché rac-1-[(2S,5R)-2-metyl-5-(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl]prop-2-en-1-on, xem Vi du 5, Budc 8. 'H NMR (400MHz,
DMSO-dg) & 11,53 (br s, 1H), 8,12 (d, J=12,8 Hz, 1H), 7,30 (dd, J=6,8, 18,8 Hz, 1H),
7,10 (br s, 1H), 6,89-6,71 (m, 1H), 6,56 (d, J=1,8 Hz, 1H), 6,10 (dd, J=2,1, 16,7 Hz,
1H), 5,72-5,61 (m, 1H), 4,81 (br s, 0,5H), 4,56 (d, J=10,3 Hz, 0,5H), 4,37 (br s, 0,5H),
4,20 - 3,95 (m, 1,5H), 2,96 (t, J=11,9Hz, 0,5H), 2,60 (t, J=12,0 Hz, 0,5H), 1,92 - 1,59
(m, 4H), 1,30 - 1,07 (m, 3H). ‘

Vi du 130: 1-{(3R,4R)-4-metyl-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino] pi-
peridin-1-yl}prop-2-en-1-on.

Pugc diéu ché nhu trong Vi du 12, Budc 4, trir viéc sit dung N-metyl-N-((3R,4R)-4-
metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin lam thanh phéan amin. LC/MS
(M+H) 300,1. 'H NMR (400MHz, DMSO-de) & 0,82 - 1,19 (m, 3 H) 1,49 - 1,85 (m, 2
H) 2,41 (br's, 1 H) 3,34 (s, 3 H) 3,39 - 4,08 (m, 4 H) 4,86 (br s, 1 H) 5,48 - 5,78 (m, 1
H) 6,12 (d, /=16,39 Hz, 1 H) 6,56 (brs, 1 H) 6,74 - 6,93 (m, 1 H) 7,14 (br s, 1 H) 8,10
(s, 1 H) 11,66 (br s, 1 H).

Vi du 131: 1-[(1S,6R)-8-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)-3,8-diazabixyclo[4.2.0]
oct-3-yl]prop-2-en-1-on.

Pugc diéu ché nhu trong Vi du 12, trar viéc st dung (1S,6R)-tert-butyl 3,8-
diazabixyclo[4.2.0]octan-3-carboxylat & budc 1. LC/MS (M+H) 284,1.

Vi du 132: rac-1-[(3S,4S)-4-metyl-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino) piperi-
din-1-yl]prop-2-en-1-on.

Puoc didu ché nhu trong Vi du 12 trir viée st dung rac-(3R,4R)-tert-butyl 3-amino-4-
metylpiperidin-1-carboxylat & Budc 1. LC/MS (M+H) 286,2. 'H NMR (400MHz,
DMSO-ds) 8 0,97 (d, J=6,87 Hz, 3 H) 1,39 - 1,63 (m, 1 H) 1,84 (d, /=10,44 Hz, 1 H)
2,00 - 2,22 (m, 1 H) 2,89 (t, /=10,30 Hz, 1 H) 3,98 - 4,19 (m, 1 H) 4,26 - 4,52 (m, 1 H)
5,33 (d, J=9,34 Hz, 1 H) 5,66 (d, /=8,79 Hz, 1 H) 5,89 (d, J~16,21 Hz, 1 H) 6,06 (d,
J=15,66 Hz, 1 H) 6,33 (dd, J=16,76, 10,44 Hz, 1 H) 6,60 - 6,87 (m, 2 H) 7,07 (br s, 1
H) 7,97 - 8,21 (m, 1 H) 11,46 (br s, 1 H).

-149-



25065

Vi du 133: 1-{(3R)-3-[Metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]piperidin-1-
yl}prop-2-en-1-on.

Pugc diéu ché nhu trong Vi du 12, trir viéc s dung (R)-tert-butyl 3-
(metylamino)piperidin-1-carboxylat, & buéc 1. LC/MS (M+H) 285,2. '"H NMR (500
MHz, DMSO-ds) & ppm 1,49-1,53 (m, 1 H), 1,80-1,82 (d, /=9,28 Hz, 2 H), 1,90-1,95
(m, 1 H), 2,55-2,63 (m, 1 H), 2,85-2,90 (t, /~11,48 Hz, 0,5 H), 2,99-3,04 (t, J=12,7
Hz, 0,5 H), 3,22-3,24 (d, J=11,72 Hz, 3 H), 4,03 (m, 1 H), 4,44 (m, 1 H), 4,67 (m, 1
H), 5,64-5,69 (t, J=13,2 Hz, 1 H), 6,09-6,12 (dd, J=2,0,16,7 Hz, 1 H), 6,55-6,57 (d,
J=9,28 Hz, 1 H), 6,75-6,84 (m, 1 H), 7,13 (t, 1 H), 8,06-8,11 (m, 1 H), 11,65 (brs, 1
H).

Vi du 134 1-[(1R,6S)-8-(7H-Pyrolo[2,3-d]pyrimidin-4-yl)-3,8-diazabixyclo
[4.2.0]oct-3-yl|prop-2-en-1-on.

Puge didu ché nhu trong Vi du 12, trr viéc st dung (IR,6S)-tert-butyl 3,8-
diazabixyclo[4.2.0]octan-3-carboxylat & bude 1. LC/MS (M+H) 284,1.

Vidu 135 va 136:

Vi du 135: (2E)-1-[(3R)-3-{[5-(2-Metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl]
(metyl)amino}-piperidin-1-yl]but-2-en-1-on.

Vi du 136: 1-[(3R)-3-{[5-(2-Metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl](metyl)
amino }piper-idin-1-yl]prop-2-en-1-on.

Puoc didu ché nhu trong Vi du 12, trir viéc st dung (R)-tert-butyl 3-
(metylamino)piperidin-1-carboxylat va 4-clo-5-(2-metoxyetyl)-7-tosyl-7H-pyrolo[2,3-
d]pyrimidin & buéc 1 va & bude 4, axit (E)-but-2-enoic va axit acrylic dugc sit dung
két hop v6i EDCI/DIEA/DCM. Vi du 135: LC/MS (M+H) 358,1. Vi du 136: LC/MS
(M+H) 344,1.

Vi du 137: 1-[(3R)-3-{[5-(4-Hydroxybenzyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl] ami-
no}piperidin-1-yl]prop-2-en-1-on. Buoc didu ché nhu trong Vi du 12, trlr viéc su dung
5-(4-(benzyloxy)benzyl)-4-clo-7H-pyrolo[2,3-d]pyrimidin & bude 1 va bude bb sung
dé loai bd nhém bao vé benzyl sau khi chuyén vi clo. o] budce 4, axit acrylic dugc st

dung két hop véi EDC/DIPEA/DMAP/DMF. LC/MS (M+H) 378,1.
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Vi du 138: (2E)-1-[(3R)-3-{[5-(4-Hydroxybenzyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl] amino}piperidin- 1-yl]but-2-en-1-on.

Puoc didu ché nhu trong Vi du 12, trir viée st dung 5-(4-(benzyloxy)benzyl)-4-clo-
7H-pyrolo[2,3-d]pyrimidin & bude 1 va budce bd sung loai bd nhém bao vé benzyl sau
khi chuyén vi clo. O bu6c 4, axit (E)-but-2-enoic dugc st dung két hop véi
EDC/DIPEA/DMAP/DMEF.

Vidu 138: LC/MS (M+H) = 392,0.

Vi du 139: 1-[(3R)-3-{[5-(4-hydroxybenzyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl] ami-
no}piperidin-1-yl]-2-metylprop-2-en-1-on.

Puoc didu ché nhu trong Vi du 12, trir viéc st dung 5-(4-(benzyloxy)benzyl)-4-clo-
7H-pyrolo[2,3-d]pyrimidin & budc 1 va bude bd sung 13 loai bd nhém bao vé benzyl
sau khi chuyén vi clo. O buéc 4, axit (E)-but-2-enoic dugc st dung két hop Véri
EDC/DIPEA/ DMAP/DMF. Vi du 139: LC/MS (M+H) 392,3.

Vi du 140-148:
Cac hop chit Vi du 140-148 duogc didu ché dugc theo so db duéi day

¢l CONR{R, BOC,NO\ a) HCl/diox R Q

S R | NH  GONR;R; b) RCOZH, Y W conriR,
NN 12 N KCOydiox NN EDC/DIEA/DMAP 0 N
D — Ly = 0 N Nl \

V V

N HATU,DEA N N 7N
NN H NN NN
Boc’N NH,

Vi du 140

Buéc 1. 4-clo-N,N-dimetyl-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit. B sung vao
binh axit 4-clo-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic (200 mg, 1,01 mmol), dimetyl
amin (82,5 mg, 1,01 mmol) va CH3CN (2 mL). Sau 10 phut, HATU (476 mg, 1,21
mmol) va DIEA (0,44 mL, 2,43 mmol) dugc bd sung vao. Hon hop phan tng dugc
khudy & nhiét d6 trong phong trong 2 gid va sau d6 rét vao nudc/DCM. Céc 16p dugce
tach va phan chiét hiru co rira bang nude, nuée mudi va 1am khd (Na2SO4). Dung mdi
duoc loai bd dé tao ra san phdm thd, ma dugc tinh ché bang phuong phap séc ky (silic
oxit, MeOH/DCM, 0 dn 10%) dé tao ra 4-clo-N,N-dimetyl-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit (100 mg, 44%). LC/MS (M+H) 225,1.
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Buéc 2. (R)-tert-Butyl 3-((5-(dimetylcarbamoyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat. B sung (R)-tert-butyl 3-aminopiperidin-1-
carboxylat (267mg, 1,34 mmol) va K2COs (123 mg, 0,89 mmol) vao 6ng vi séng chira
4-clo-N,N-dimetyl-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (100 mg, 0,44 mmol)
trong dioxan/nuéc (2 mL/ 0,5 mL). Hon hop phan tng dugc dun néng dén 120 °C qua
dém va sau d6 duogc dé cho mat. Hon hop nay dugc rét vao EtOAc/nude va cac 16p
duoc tach va phan chiét hitu co rira bing nude, nude mudi va 1d3m khd (Na2SOs). Dung
méi dugc loai b d8 tao ra san pham thd, ma duoc tinh ché bing phuong phép séc ky
(silic oxit, EtOAc/Hep, 90 dén 100%) d& tao ra (R)-tert-butyl 3-((5-
(dimetylcarbamoyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (75
mg, 43%). LC/MS (M+H) 389,3. |

Buéc 3. (R)-N,N-Dimetyl-4-(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit. Binh chta (R)-tert-butyl 3-((5-(dimetylcarbamoyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-piperidin-1-carboxylat (70mg, 0,18 mmol) trong DCM
(2mL) dugc xu ly bing HCI 4N trong dioxan (0,360mL, 1,44mmoL). Hoén hop phan
tng duge khudy & nhiét do trong phong trong 2 gitr va sau d6 dung moi duoc loai bo
dé tao ra (R)-N,N-dimetyl-4-(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (50 mg, 70%).

Budc 4. (R)-4-((1-acryloylpiperidin-3-yl)amino)-N,N-dimetyl-7H-pyrolo[2,3-d] py-
rimidin-5-carboxamit. _

B6 sung axit acrylic (0,01 mL, 0,12 mmol), EDCI (47 mg, 0,23 mmol) va DIEA (0,06
mL, 0,35 mmol) vao binh chia (R)-N,N-dimetyl-4-(piperidin-3-ylamino)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (40 mg, 0,14 mmol) trong DMF (2 mL). Hon
hop phan Gng duge khudy & nhiét d6 trong phong trong 2 gio' va sau d6 rét vao
nudc/etyl axetat. Cac 16p duge tach va phdn chiét hitu co rira bang nuéc, lam khd
(Na2S04) va dung moi duogc loai bod dé tao ra (R)-4-((1-acryloylpiperidin-3-yl)amino)-
N,N-dimetyl-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit, ma dugc tinh ché bing RP-
HPLC dé tao ra san pham tinh khiét (48 mg, 63%). LC/MS (M+H) 343,3.

Vidu |LC/MS | Tén

4-{[(3R)-1-acryloylpiperidin-3-yl]Jamino}-N,N-dimetyl-7H-
142 | 343 Y .
pyrolo[2,3-d]pyrimidin-5-carboxamit

4-{[(3R)-1-acryloylpiperidin-3-ylJamino}-N-(2-hydroxyetyl)-7H-

143|359 pyrolo[2,3-d]pyrimidin-5-carboxamit

144 | 343 4-{[(3R)-1-acryloylpiperidin-3-ylJamino}-N-etyl-7H-pyrolo[2,3-
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d]pyrimidin-5-carboxamit
4-{[(3R)-1-acryloylpiperidin-3-yl]amino} -N-metyl-7H-pyrolo[2,3-
145 {329 o .
d]pyrimidin-5-carboxamit
1-[(3R)-3-{[5-(pyrolidin-1-ylcacbonyl)-7H-pyrolo[2,3-d]pyrimidin-
146 | 369 . Py
4-yl]amino }piperidin-1-yl]prop-2-en-1-on
147|383 (2E)-1-[(3R)-3-{[5-(pyrolidin-1-ylcacbonyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl]amino}piperidin-1-yl]but-2-en-1-on
148 1373 4-({(3R)-1-[(2E)-but-2-enoyl]piperidin-3-yl} amino)-N-(2-
hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
149 | 387 4-({(3R)-1-[(2E)-but-2-enoyl]piperidin-3-yl } amino)-N-(2-
metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
4-{[(3R)-1-acryloylpiperidin-3-yl]amino} -N-(2-metoxyetyl)-7H-
150 | 373 s .
pyrolo[2,3-d]pyrimidin-5-carboxamit

Vi du 151:  (2E)-1-[(3R)-3-{[5-(2-hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]amino}piperidin-1-yl]but-2-en-1-on.

Buéc 1. (R)-tert-Butyl 3-((5-(2-((tert-butyldimetylsilyl)oxy)etyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. Bé sung (R)-tert-butyl  3-
aminopiperidin-1-carboxylat va K2COs (1,33 g, 9,6 mmol) vao binh chtra 5-(2-((tert-
butyldimetylsilyl)oxy)etyl)-4-clo-7H-pyrolo[2,3-d]pyrimidin (1,0 g, 3,2 mmol) trong
dioxan/nuée (10 mL/6 mL). Hon hgp ndy dugc dun nong dén 100 °C trong 30 gidr va
sau d6 1am mat dén nhiét d6 trong phong. Hon hop phan tmg duge rét vao etyl axe-
tat/nuéec mudi va cac 16p duoc tach. Phdn chiét hitu co dugc thu gom, 1am kho
(Na2S04) va dung mdi dugc loai bo dé tao ra diu, ma sau khi sic ky (silic oxit,
MeOH/DCM, 0 dn 10%) tao ra (R)-tert-butyl 3-((5-(2-((tert-butyldimetylsilyl)-
oxy)etyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (914 mg,
60%). LC/MS (M+H) 476,5.

Buée 2. (R)-2-(4-(Piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)etanol. B6
sung dioxan (8 mL) tiép theo 14 HCl 4M/Dioxan (3 mL) vao binh chira (R)-tert-butyl
3-((5-(2-((tert-butyldimetylsilyl)oxy)etyl)-7H-pyrolo[ 2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-carboxylat (914 mg, 1,92 mmol). Hén hgp phén tmg dugc khudy trong 4 gio.
Ete duogc bd sung, va chét réin duoc loc d tao ra (R)-2-(4-(piperidin-3-ylamino)-7H-
pyrolo[2,3-d]pyrimidin-5-yl)etanol (750 mg) dudi dang mudi HCL. LC/MS (M+H)
262,3.

Buée 3. (2E)-1-[(3R)-3-{[5-(2-Hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl]Jamino}
piperidin-1-yl]but-2-en-1-on. B6 sung axit trans-crotonic (27 mg, 0,30 mmol), EDCI
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(81,5 mg, 0,42 mmol), DIEA (0,67 mL, 3,83 mmol) va DMAP (2,30 mg, 0,02 mmol)
vao binh chira (R)-2-(4-(piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)etanol
(100 mg, 0,38 mmol) trong DCM (3 mL). Hbn hop phan tng duoc khudy trong 3 gio,
va sau d6 rét vao nuée/DCM. Céc 16p duoc tach va phan chiét hiru co 1am khé
(Na2S04) va dung méi duge loai bé dé tao ra 114 mg nguyén liéu thod, duge tinh ché
bing phuong phép séc ky (silic oxit, MeOH/DCM, 0 dén 10%) va sau d6 bing RP-
HPLC d& tao ra (2E)-1-[(3R)-3-{[5-(2-hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl]amino} piperidin-1-yl]but-2-en-1-on (26 mg, 21%). LC/MS (M+H) 330,3. '"H NMR
(400 MHz, DMSO-ds) 6 1,33 - 1,86 (m, 5 H) 2,77 (m, 2 H) 2,86 - 3,20 (m, 2 H) 3,54 -
3,79 (m, 3H) 3,84 - 4,21 (m, 2 H) 5,05 - 5,46 (m, 1 H) 6,21 - 6,63 (m, 2 H) 6,84 (s, 1
H) 6,96 - 7,31 (m, 1 H) 8,04 (brs, 1 H) 11,25 (br s, 1 H).

Vi du 152: 1-[(3R)-3-{[5-(2-Hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylJamino}
piperidin-1-yl]-2-metylprop-2-en-1-on.

Pugc didu ché nhu trong Vi du 151, triy viée st dung axit metacrylic & budc 3. LC/MS
(M+H) 330,3.

Vi du 153: 2-metyl-1-[(3R)-3-(3-metyl-3,4-dihydro-1,5,6,8-tetraazaaxenaphtylen-
5(1H)-yl)piperidin-1-yl]prop-2-en-1-on.

Buéc 1. (R)-tert-Butyl 3-((5-bromo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B6 sung  (R)-tert-butyl  3-
aminopiperidin-1-carboxylat (2,21 g, 11,0 mmol) va K.COs (1,52 g, 11,0 mmol) vao
dung dich chta 5-br0m0-4-clo—7-((2—(frimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin (2,0 g, 5,5 mmol) trong dioxan/nuée (10 mL:5 mL). Hén hop phan ting
duge dun néng d&én 100 °C trong 72 gir va sau d6 lam mat dén nhiét do6 trong phong.
Hon hop phan tmg dugc pha lodng bang nude (10 mL) va hdn hop nuéc nay duge
chiét bing etyl axetat (3x). Cc phan chiét hitu co hdn hop dugc rira bang nuéc, nudc
mubi va 1am kho (Na2SOs). Dung méi dugc loai bd d8 tao ra dau, ma sau khi sic ky
(silic oxit, EtOAc/Hep, 0 dén 50%) tao ra (R)-tert-butyl 3-((5-bromo-7-((2-
(trimetylsilyl) etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat (600 mg, 41%). LC/MS (M+H) 528,3. TH NMR (400 MHz, CDCl3) 6 -0,26
--0,01 (m, 9 H) 0,69 - 0,91 (m, 2 H) 1,29 (s, 9 H) 1,51 - 1,93 (m, 4 H) 3,12 - 3,31 (m,
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1 H) 3,38 - 3,51 (m, 2 H) 3,53 (d, J/=14,05 Hz, 3 H) 4,29 (br s, 1 H) 5,36 - 5,54 (m, 2
H) 6,11 (d, /~7,61 Hz, 1 H) 6,87 - 7,03 (m, 1 H) 8,17 - 8,30 (m, 1 H).

Buéc 2. (R)-tert-Butyl 3-(allyl(5-bromo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. B6 sung NaH (8,4 mg,
0,21 mmol) vao binh chta (R)-tert-butyl 3-((5-bromo-7-((2-(trimetylsilyl)
etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (100 mg,
0,19 mmol) trong THF (4 mL). Sau 15 phut, alyl iodua (64 mg, 0,38 mmol) dugc bb
sung va phan Gng khudy & 40 °C trong 2 gid. Hon hgp nay duge rét vao nude/EtOAc
va cac 16p duge tach. Pha hitu co duge thu gom, lam kho (Na2SO4) va dung mdi dugce
loai bo dé tao ra (R)-tert-butyl 3-(allyl(5-bromo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. LC/MS (M+H) 568,3. H
NMR (400 MHz, CDCl3) & -0,22 - -0,01 (m, 9 H) 0,72 - 0,96 (m, 3 H) 1,15 - 1,46 (m,
11 H) 2,65 (t, /~11,81 Hz, 1 H) 2,92 - 3,07 (m, 1 H) 3,30 - 3,60 (m, 2 H) 3,93 - 4,35
(m, 6 H) 5,04 (d, J/=10,15 Hz, 1 H) 5,21 (d, J/<17,18 Hz, 1 H) 5,44 - 5,59 (m, 2 H) 5,79
-5,99 (m, 1 H) 7,13 - 7,23 (m, 1 H) 8,36 (s, 1 H).

Buéc 3. (R)-tert-Butyl 3-(3-metylen-1-((2-(trimetylsilyl)etoxy)metyl)-3,4-dihydro-
1,5,6,8-tetraazaaxenaphtylen-5(1H)-yl)piperidin-1-carboxylat. B6 sung DMF (5 mL),
KOAc (173 mg, 1,76 mmol) va Pd(PPh3)4 (83,7 mg, 0,07 mmol) vao binh chira (R)-
tert-butyl 3-(allyl(5-bromo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d] pyrim-
idin-4-yl)amino)piperidin-1-carboxylat (400 mg, 0,71 mmol). Binh ndy dugc dun néng
dén 85 °C trong 5 gidr va sau d6 1am mat dén nhiét do trong phong. Hén hop phan ing
duogc pha lodng bang nuéc (10 mL) va hdn hop nude ndy duge chiét bang etyl axetat.
Céc phin chiét hitu co dugc két hop, rira bing nude mudi, 1am khd (Naz804) va dung
moi dugc loai bd dé tao ra san phdm thd, ma sau khi sdc ky (silic oxit, EtOAc/Hep, 0
dén 25%) tao ra hai phan doan chinh, F1: (R)-tert-butyl 3-(3-metylen-3,4-dihydro-
1,5,6,8-tetraazaaxenaphtylen-5(1H)-yl)piperidin-1-carboxylat va F2: (R)-tert-butyl 3-
(3-metyl-1,5,6,8-tetraazaaxenaphtylen-5(1H)-yl)piperidin-1-carboxylat. F1: LC/MS
(M+H) 486,3. F2: LC/MS (M+H) 486,3.

Buéc 4. (3R)-tert-Butyl 3-(3-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-3,4-dihydro-
1,5,6,8-tetraaza-axenaphtylen-5(1H)-yl)piperidin-1-carboxylat. Bb sung etanol (10
mL) va Pd/C 10% (104,8 mg) vao binh Parr chira (R)-tert-butyl 3-(3-metylen-3,4-
dihydro-1,5,6,8-tetraazaaxenaphtylen-5(1H)-yl)piperidin-1-carboxylat (420 mg, 0,86
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mmol). Phan tmg duoc lc & nhiét do trong phong trong Hz & 4p suat 0,276 MPa (40
psi) trong 3 gid va sau do6 loc qua thm Celite®. TAm nay duoc rira bing metanol Vé_l
dung moi duogc loai bd & tao ra (3R)-tert-butyl 3-(3-metyl-3,4-dihydro-1,5,6,8-
tetraazaaxenaphtylen-5(1H)-yl)piperidin-1-carboxylat (422 mg, 100%), dugc sit dung
ma khong cin tinh ché tiép. LC/MS (M+H) 488,5.

Budce 5. 3-metyl-5-((R)-piperidin-3-yl)-1,3,4,5-tetrahydro-1,5,6,8-
tetraazaaxenaphtylen. Bb sung DCM (10 mL) va TFA (5 mL) vao binh chia (3R)-tert-
butyl 3-(3-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-3,4-dihydro-1,5,6,8-tetraaza-

axenaphtylen-5(1H)-yl)piperidin-1-carboxylat (422 mg, 0,86 mmol). Hoén hop phén
tmg dugc khudy ¢ nhiét do trong phong trong 3 gid va sau d6 c¢b déc trong chan
khéng. Phan con lai duge hoa tan trong metanol va sau d6 NH4OH (10 mL) dugc bb
sung. H3n hop niy duoc khudy trong 3 gid & nhiét 6 trong phong va dung méi dugce
loai bé trong chan khong va phan con lai tinh ché bing phuong phép sic ky (silic oxit,
MeOH/DCM, 0 dén 10%) dé tao ra 3-metyl-5-((R)-piperidin-3-yl)-1,3,4,5-tetrahydro-
1,5,6,8-tetraazaaxenaphtylen (300 mg, 135% tap cht muéi). LC/MS (M+H) 258,3.
Buéc 6. 2-metyl-1-((3R)-3-(3-metyl-3,4-dihydro-1,5,6,8-tetraazaaxenaphtylen-5(1H)-
yl)piperidin-1-yl)prop-2-en-1-on. B6 sung THF (5 mL) va TEA (0,1 mL, 0,58 mmol)
vao binh chua 3-metyl-5-((R)-piperidin-3-yl)-1,3,4,5-tetrahydro-1,5,6,8-
tetraazaaxenaphtylen (75 mg, 0,29 mmol). Hn hop nay dugc 1am mat dén 0 °C va sau
d6 metacryloyl clorua (30,4 mg, 0,29 mmol) dugc bd sung vao. Sau khi khudy & nhiét
do trong phong trong 5 gid, hdn hgp phan tng dugc pha loing bang etyl axetat/nuéc.
Céc 16p duoc tach va pha hitu co duge thu gom, lam kho (Na2SO4) va dung méi duge
loai bé dé tao ra nguyén lidu tho, ma sau khi sdc ky (silic oxit, MeOH/DCM, 0 dén
15%) tao ra 2-metyl-1-((3R)-3-(3-metyl-3,4-dihydro-1,5,6,8-tetraazaaxenaphtylen-
5(1H)-yl)piperidin-1-yl)prop-2-en-1-on (5,0 mg, 5%). LC/MS (M+H) = 326,4. H
NMR (400 MHz, CDCI3) & 1,11 - 1,34 (m, 3 H) 1,54 - 2,11 (m, 8 H) 2,82 - 3,28 (m, 3
H) 3,41 - 3,65 (m, 1 H) 3,88 - 4,25 (m, 1 H) 4,54 (br's, 2 H) 4,94 - 5,19 (m, 2 H) 6,66
(s, 1 H) 8,33 (brs, 1 H) 9,47 (brs, 1 H).

Vi du 154: (2E)-1-[(3R)-3-(3-metyl-3,4-dihydro-1,5,6,8-tetraazaaxenaphtylen-5(1H)-
yl)piper-idin-1-yl]but-2-en-1-on.

Puoc didu ché nhu trong Vi du 153, trix viéc & Budc 6 trans-crotonyl clorua dugc st

dung thay cho metacryloyl clorua. LC/MS (M+H) 326,4.
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Vi du 155: 1-[(3R)-3-(3-metyl-3,4-dihydro-1,5,6,8-tetraazaaxenaphtylen-5(1H)-
yl)piperidin-1-yl]prop-2-en-1-on.
Puoc didu ché nhu trong Vi du 153, trir viéc & Bude 6 acryloyl clorua duge sir dung

thay cho metacryloyl clorua. LC/MS (M+H) 312,2.

Vi du 156: 4-{[(3R)-1-Acryloylpiperidin-3-ylJamino}-1H-pyrolo[2,3-b]pyridin-5-
carbonitril. ‘

Budc 1. (R)-4-((1-Benzylpiperidin-3-yl)amino)-1H-pyrolo[2,3-b]pyridin-5-carbonitril.
B sung vao dng vi séng 4-clo-1H-pyrolo[2,3-b]pyridin-5-carbonitril (172 mg, 0,97
mmol), (R)-1-benzyl-piperidin-3-amin (553 mg, 2,91 mmol) va NMP (0,5 mL). Hbn
hop nay dugc dun nong dén 130 °C trong 2 gid va sau d6 1am mét dén nhiét do trong
phong. Hon hop nay duge pha lodng bing nudc/etyl axetat va céc 16p dugce tach. Phén
chiét hitu co duoc ria b%ng nuée, 1am khoé (NaSO04) va dung méi duge loai bd dé tao
ra san phdm tho, ma sau khi séc ky (silic oxit, EtOAc/Hep, 0 dén 100%) tao ra (R)-4-
((1-benzylpiperidin-3-yl)amino)-1H-pyrolo[2,3-b]pyridin-5-carbonitril (249 mg, 77%).
LC/MS (M+H) 332,3. '"H NMR (400 MHz, DMSO-ds) & 1,39 - 1,80 (m, 5 H) 2,38 (br
s, 2H) 2,56 - 2,73 (m, 1 H) 3,50 (s, 2 H) 4,23 (br s, 1 H) 6,44 (d, /=8,59 Hz, 1 H) 6,55
(dd, J=3,71, 1,95 Hz, 1 H) 7,10 - 7,40 (m, 6 H) 8,04 (s, 1 H) 11,77 (br s, 1 H).

Buéc 2. (R)-4-(Piperidin-3-ylamino)- 1H-pyrolo[2,3-b]pyridin-5-carbonitril. B sung
etanol (3 mL), amoni format (296 mg, 4,68 mmol) va Pd(OH): (32,3 mg, 0,02 mmol)
vao binh chrta (R)-4-((1-benzylpiperidin-3-yl)amino)-1H-pyrolo[2,3-b]pyridin-5-
carbonitril (155 mg, 0,47 mmol). Hdn hgp nay dugc dun néng dén 100 °C trong 2 gid
va sau d6 1am mat dén nhiét do trong phong. Hdn hop nay dugc loc qua Celite® va
dung mdi dugc loai bd dé tao ra sin phim thd, ma sau khi séc ky (silic oxit,
MeOH/DCM 0 dén 40%) tao ra (R)-4-(piperidin-3-ylamino)-1H-pyrolo[2,3-b]pyridin-
5-carbonitril (71 mg, 63%). LC/MS (M+H) 242,3.

Buéc 3.  4-{[(3R)-1-Acryloylpiperidin-3-ylJamino}-1H-pyrolo[2,3-b]pyridin-5-
carbonitril. B6 sung THF (1 mL) va TEA (30 pL, 0,2 mmol) vao binh chita (R)-4-
(piperidin-3-ylamino)-1H-pyrolo[2,3-b]pyridin-5-carbonitril (25 mg, 0,1 mmol). Hon
hop nay dugc lam mat dén 0 °C va sau d6 acryloyl clorua (7,5 pL, 0,10 mmol) dugc

bd sung vdo va phan tng khudy trong 1 gid. Hon hop ndy duoc pha lodng bing
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nudc/etyl axetat va cac 16p duoc tich. Phan chiét hitu co dugc rira bing nuéc, nudce
mudi va 1am khd (Na2SO4). Dung méi duge loai bd trong chan khong dé tao ra san
phim th6, ma sau khi sic ky (silic oxit, MeOH/DCM, 0 dén 15%) tao ra 4—{[('3R)-1-
acryloylpiperidin-3-yl]amino}-1H-pyrolo[2,3-b]pyridin-5-carbo-nitril (17 mg, 55%).
LC/MS (M+H) 296,2. 'H NMR (400 MHz, DMSO-ds) 5 1,47 (br s, 1 H) 1,61-1,79 (m,
2H) 1,92 - 2,14 (m, 1 H) 2,64 - 3,21 (m, 2 H) 3,76-4,26 (m, 2 H) 4,43 (d, J~11,13 Hz,
1 H) 5,45-5,70 (m, 1 H) 5,92 - 6,19 (m, 1 H) 6,44 - 6,89 (m, 3 H) 7,23 (br s, 1 H) 7,90
- 8,10 (m, 1 H) 11,81 (br s, 1 H).

Vi du 157: 3-[4-({(3R)-1-[(2E)-4-(Dimetylamino)but-2-enoyl]piperidin-3-yl} amino)-
7H-pyrolo[2,3-d]pyrimidin-5-yl]propannitril.

Buéc 1. (R)-tert-Butyl 3-((5-(2-xyanoetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)
piperidin-1-carboxylat.

Bb sung CH3SO,Cl (0,10 mL, 1,33 mmol) va DIPEA (0,6 mL, 3,32 mmol) vao binh
chita (R)-tert-butyl 3-((5-(2-hydroxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-carboxylat (400 mg, 1,11 mmol) trong DCM (6,0 mL) ¢ 0 °C. Hén hop nay
dugc khudy & 0 °C trong 30 phut va sau d6 rét vao nude/DCM. Céc 16p duoc tach va
céc phan chiét hitu co duge thu gom va 1am kho (NazS04). Dung mdi dugce loai bo dé
tao ra (R)-tert-butyl 3-((5-(2-((metylsulfonyl)oxy)etyl)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat thd (540 mg), ma dugc sir dung & budc tiép theo
khong cin tinh ché. B6 sung DMF (5 mL) va NaCN (303 mg, 6,1 mmol) vao (R)-tert-
butyl 3-((5-(2-((metylsulfonyl)oxy)etyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino) pi-
peridin-1-carboxylat thd (540 mg, 1,23 mmol). Hon hop phan tmg dugc khudy & 50 °C
trong 30 phut va sau do rét vao nudc/etyl axetat. Cac 16p dugc tach va phan chiét hiru
co duge thu gom va lam khé (Na2SO4). Dung moi dugc loai bo dé tao ra san phim tho,
ma sau khi sic ky (silic oxit, MeOH/DCM 0 dén 5%) tao ra (R)-tert-butyl 3-((5-(2-
xyanoetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (302 mg,
66%). LC/MS (M+H) 371,4.

Buée 2. (R)-3-(4-(Piperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)propannitril.
B6 sung DCM (2 mL) va TFA (0,32 mL) vao binh chira (R)-tert-butyl 3-((5-(2-
xyanoetyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (302 mg,
0,82 mmol). Hn hop nay dugc khudy & nhiét d6 trong phong trong 4 gid va dung méi
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duoc loai bo dé tao ra (R)-3-(4-(piperidin-3-ylamino)-7H—pyrolo[2,3-d]pyrimidin-5¥
yl)propan-nitril thd, dugc st dung ma khong can tinh ché tiép. LC/MS (M+H) 271,3.
Budce 3. 3-[4-({(3R)-1-[(2E)-4-(Dimetylamino)but-2-enoyl]piperidin-3-yl} amino)-7H-
pyrolo[2,3-d]pyrimidin-5-yl]propannitril. B6 sung DCM (2 mL), EDCI (78 mg, 0,41
mmol), axit (E)-4-(dimetylamino)but-2-enoic (61 mg, 0,37 mmol), DIPEA (0,6 mL,
3,7 mmol) va DMAP (2,2 mg, 0,018 mmol) vao binh chira (R)-3-(4-(piperidin-3-
ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-yl)propannitril (100 mg, 0,37 mmol). Hdn hop
nay duoc khudy qua dém & nhiét do trong phong. Hon hop phan ung dugc pha lodng
bing NaHCO; bdo hoa va DCM. Cac 16p dugc tich va phan chiét hitu co dugc thu
gom va 1am khd (Na»SO4). Dung mdi dugc loai bd dé tao ra 3-[4-({(3R)-1-[(2E)-4-
(dimetylamino)but-2-enoyl]piperidin-3-yl}amino)-7H-pyrolo[2,3-d]pyrimidin-5-
yl]propannitril thd, ma dugc tinh ché bang RP-HPLC dé tao ra nguyén liéu tinh khiét
(32,8 mg). LC/MS (M+H) 382,1.

Vi du 158: 3-[4-({(3R);1-[(2E)-4-Hydroxybut—2-ehoyl]piperidin—3-yl}amino)—7H—
pyrolo[2,3-d]pyrimidin-5-yl]propannitril.

Puoc didu ché nhu trong Vi du 157, trix viée & bude 3 axit dugc sir dung la axit (E)-4-
hydroxybut-2-enoic. LC/MS (M+H) 355,3.

Vi du 159: (2E)-1-[(3R)-3-{[5-(2-Hydroxy-2-metylpropyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl]amino} piperidin-1-yl]but-2-en-1-on.

Pugc didu ché nhu trong Vi du 53, trir viée (E)-but-2-enoyl clorua dugc sir dung thay

cho acryloyl clorua & budc cudi cung.

Vi du 160: rac-(2E)-1-[(3S,4R)-4-Hydroxy-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)
piperidin-1-yl]but-2-en-1-on..
Puoc didu ché nhu trong Vi du 64, trir viéc & budce cudi cung (E)-but-2-enoyl clorua

duoc st dung thay cho acryloyl clorua. LC/MS (M+H) 302,1.

Vi du 161: 1-[(2R,5R)-2-(Hydroxymetyl)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)
piperidin-1-yl]prop-2-en-1-on. Dé didu ché, xem Vi du 7.
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Vi du 162: 1-{(3R,5S)-3-[(5-clo-7TH-pyrolo[2,3-d]pyrimidin-4-yl)amino]-5-
hydroxypiperidin-1-yl}prop-2-en-1-on.

Budc 1. (3S,5R)-tert-Butyl 3-((tert-butyldimetylsilyl)oxy)-5-((5-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat. Hén hgp chira (3R,59)-tert-butyl 3-
amino-5-((tert-butyldimetylsilyl)-oxy)piperidin-1-carboxylat (200 mg, 0,61 mmol),
4,5-diclo-7H-pyrolo[2,3-d]pyrimidin (136 mg, 0,73 mmol) va DIPEA (156 mg, 1,21
mmol) trong n-BuOH (5 mL) dugc dun noéng dén 80°C trong 20 gid. LC-MS thé hién
ring con lai khoang 60% 4,5-diclo-7H-pyrolo[2,3-d]pyrimidin. 200 mg (3R,5S)-tert-
butyl 3-amino-5-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc bd sung vao,
va hdn hop phan tng dugc dun néng dén 90 °C trong 20 gid. Hon hop phan tng dugc
lam bay hoi dén kho dé tao ra nguyén liéu tho, ma sau khi sic ky (silic oxit,
DCM/MeOH, 100:0~90:10) tao ra (3S,5R)-tert-butyl 3-((tert-butyldimetylsilyl)oxy)-5-
((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (290 mg, 83%)
duéi dang chit rin mau vang. LC/MS (M+H) 482,1.

Budce 2. N-((3R,58)-5-((tert-Butyldimetylsilyl)oxy)piperidin-3-yl)-5-clo-7H-
pyrolo[2,3-d]pyrimidin-4-amin. B sung TFA (3 mL) vao dung dich c6 khudy & 0°C
chora  (38,5R)-tert-butyl 3-((tert-butyldimetylsilyl)oxy)-5-((5-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (290 mg, 0,60 mmol) trong CH>Cl2 (10
mL). Sau khi hdn hop thu dugc duge khudy & nhiét do trong phong trong 2 gid, TLC
(DCM/MeOH, 10:1) thé hién rdng nguyén lidu ban dau di duogc tiéu thy hoan toan.
Hon hop phan tng dugc 1am bay hoi dén kho va sau d6 tinh ché bang phuong phép
sic ky (silic oxit, EtOAc/MeOH, 100:0~80:20) dé tao ra N-((3R,5S)-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-yl)-5-clo-7H-pyrolo[2,3-d]pyrimidin-4-amin (120
mg, 52,4%) dudi dang chét rén mau vang.

Budce 3. 1-((3S,SR)—3-((tert-Butyldimetylsilyl)oxy)-5-((5-clo—7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on. Bb acryloyl clorua (28,5 mg,
0,31V mmol) sung vao dung dich co khudy & 0°C chira N-((3R,5S)-5-((tert-
butyldimetylsilyl)oxy)piperidin-3-yl)-5-clo-7H-pyrolo[2,3-d]pyrimidin-4-amin (100
mg, 0,26 mmol) va DIPEA (68 mg, 0,52 mmol) trong THF-H20 (5 mL, ty 1 1:1 thé
tich/thé tich). Sau khi bd sung, hdn hop thu duge duge khudy & nhiét d6 trong phong
trong 20 phut. TLC (DCM/MeOH, 10:1) thé hién ring nguyén liéu ban d4u da duoc
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tidu thu hoan toan. Hén hop phéan tmg dwoc 1am bay hoi dén khd va nguyén lidu thd
duoc su sung & bude tiép theo khong can tinh ché.

Budce 4. 1-((3R,59)-3-((5-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-5-
hydroxypiperidin-1-yl)prop-2-en-1-on. Bé sung TBAF (0,3 mL, 1 M trong THF) vao
binh chtra 1-((3S,5R)-3-((tert-butyldimetylsilyl)oxy)-5-((5-clo-7H-pyrolo[ 2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on thé dugc hoa tan trong THF (5
mL) & 0 °C. Sau khi b sung, hdn hop thu duge dugce khudy ¢ nhiét d trong phong
trong 18 gid. LC-MS thé hién réng nguyén liéu ban dau da duoc tiéu thu hoan toan.
Hbn hop phéan Gng dwoc 1am bay hoi dén khd va nguyén ligu thd dugce tinh ché bing
RP-HPLC (chit cai bién bazo) dé tao ra 1-((3R,58)-3-((5-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-hydroxypiperidin-1-yl)prop-2-en-1-on (31 mg,) dudi dang
chit rin mau tréng. HNMR thé hién su c6 mit clia mot sb TBAF, do d6 tinh ché tiép
bing RP-HPLC (chdt cai bién TFA) tao ra 1-((3R,5S)-3-((5-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-5-hydroxypiperidin-1-yl)prop-2-en-1-on (13 mg, 16,7) dudi
dang chit rén mau tring. "H NMR (400MHz, DMSO-de) & 11,82 (br s, 1H), 8,20 (br s,
1H), 8,13 (d, J=12,3 Hz, 1H)., 7,36 (dd, J=7,9, 18,2 Hz, 1H), 7,23 (d, J=13,3 Hz, 1H),
6,79 (dd, J=10,7, 16,7 Hz, 1H), 6,35 (dd, J=10,4, 16,7 Hz, 1H), 6,01 - 5,83 (m, 1H),
5,61 (d, J=12,5 Hz, 1H), 5,51 - 5,29 (m, 1H), 4,45 (br s, 1H), 4,39 - 4,27 (m, 1H), 4,04
- 3,74 (m, 3H), 3,51 (d, J=14,3 Hz, 1H), 3,11 (d, J=11,8 Hz, 1H), 2,08 - 1,97 (m, 1H),
1,83 (d, J=13,1 Hz, 1H).

Vi du 163: 4-{[(3R,6S)-1-Acryloyl-6-metylpiperidin-3-yl]Jamino}-7H-pyrolo[2,3-
d]pyrimidin-5-carbonitril.

Pugc didu ché nhu trong Vi du 18, trir viéc st dung 4-clo-7H-pyrolo[2,3-d]pyrimidin-
5-carbo-nitril & budc 1. LC/MS (M+H) 311,4. 'H NMR (400 MHz, CDCls) & 1,04-
1,27 (m, 3 H) 1,59-2,08 (m, 5 H) 2,76 (br s, 1 H) 4,04-4,24 (m, 1 H) 4,44-4,82 (m, 2
H) 5,45 (d, J=7,02 Hz, 1 H) 5,56-5,70 (m, 1 H) 6,24 (dd, J=16,78, 1,95 Hz, 1 H) 6,60
(dd, J=16,59, 10,73 Hz, 1 H) 7,19 (s, 1 H) 7,60 (s, 1 H) 8,36 (s, 1 H).

Vi du 164: 4-{[(3R,6S)-1-Acryloyl-6-metylpipéridin-3-yl]amino}—7H—pyrolo[2,3-
d]pyrimidin-5-carboxamit.

Puoc didu ché nhu trong Vi du 18, trir viéc st dung 4-clo-7H-pyrolo[2,3-d]pyrimidin-

5-carbonitril & budc 1. Amit I3 san phdm phy cla viéc loai bd chét ddng phan Z bing
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HBr/AcOH. LC/MS (M+H) 328,4. '"H NMR (400 MHz, CD;0D) & 1,02 - 1,29 (m, 3
H) 1,54 - 2,06 (m, 5 H) 2,51 - 2,73 (m, 1 H) 2,91 (br s, 1 H) 3,96 (br s, 2 H) 5,66 (d,
J=1,56 Hz, 1 H) 5,96 - 6,20 (m, 1 H) 6,72 (dd, J=16,78, 10,54 Hz, 1 H) 8,06 (s, 1 H)
9,65 (d, J=7,02 Hz, 1 H).

Vi du 165: 4-{[(3R,6S)-1-Acryloyl-6-metylpiperidin-3-yl]amino}-1H-pyrolo[2,3-
b]pyridin-3-carbonitril.

Puoc diéu ché nhu trong Vi du 2, trir viéc st dung (2S,5R)-tert-butyl 5-amino-2-
metylpiperidin-1-carboxylat thay cho (R)-tert-butyl 3-aminopiperidin-1-carboxylat.
LC/MS (M+H) 310,3. 'H NMR (400 MHz, CDCl5) 6 1,15 - 1,36 (m, 3 H) 1,60 - 1,86
(m, 3 H) 1,98 - 2,12 (m, 1 H) 2,54 - 2,78 (m, 1 H) 3,42 - 3,52 (m, 2 H) 5,12- 5,29 (m, 1
H) 5,59-5,63 (m, 1 H) 5,64 - 5,73 (m, 1 H) 6,19 - 6,31 (m, 1 H) 6,44 (br s 1 H) 6,45 -
6,62 (m, 1 H) 7,24 (br s, 1 H) 7,52 - 7,69 (m, 1 H) 7,96 - 8,10 (m, 1 H).

Vi du 166: 1-[1-metyl-7-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-1,4,6,7-tetrahydro-
SH-imidazo [4,5-c]pyridin—S-y1]prop-2-en- 1-on.

Budc 1. 3-Bromo-N-metyl-5-nitropyridin-4-amin. B sung tir tr 30% MeNH2/H20 (20
mL, 210 mmol) & nhiét 46 trong phong vao dung dich chira 3-bromo-4-clo-5-
nitropyridin (10 g, 42 mmol) trong THF (100 mL). Sau khi bd sung, hdn hop phan tng
duoc khudy & nhiét do trong phong trong 3 gid. TLC (Ete diu héa/EtOAc, 4:1) thé
hién ring nguyén liéu ban dau da dugc tiéu thu hoan toan. Hon hop phan tmg dugc
phan doan gitta EtOAc (300 mL) va nuéc (200 mL) va pha hitu co duge lam khé qua
NaxSO4 va ¢d dic dén khd dé tao ra 3-bromo-N-metyl-5-nitropyridin-4-amin (8 g,
80%) dudi dang chét rin mau vang, dugc sir dung & budce tiép theo ma khong can tinh
ché tiép. "H NMR (400 MHz, CDCl3) § 3,22 (d, J=5,52 Hz, 3 H) 7,15 (br s, 1 H) 8,47
(s, 1 H) 8,90 (s, 1 H).

Buéc 2. 5-Bromo-N4-metylpyridin-3,4-diamin. B6 sung Fe (11,6 g, 207,34 mmol) &
nhiét d trong phong vao dung dich chira 3-bromo-N-metyl-5-nitropyridin-4-amin thd
(8 g, 34,56 mmol) trong AcOH (200ml). Hon hgp thu duge duge dun néng dén 80 °C
trong 3 gid. TLC (EtOAc) thé hién rdng nguyén liéu ban diu di dugc tiéu thy hoan

toan. Hon hop phan tmg dugc loc va dich loc dugc ¢d ddc dén khd va sau d6 tinh ché
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bing phuong phép séc ky (silic oxit, MeOH/DCM, 0% dén 10%) dé tao ra 8 g 5-
bromo-N4-metyl-pyridin-3,4-diamin (hidu sudt 100%).

Budc 3. 7-Bromo-1-metyl-1H-imidazo[4,5-c]pyridin. B sung vao dung dich c6 khudy
chita 5-bromo-N4-metylpyridin-3,4-diamin (8 g, 40 mmol) trong trimetyl ortho-format
(200 mL) dugc bd sung TsOH-H20 (344 mg, 1,8 mmol). Sau d6, phan ting dugc
khudy & 80 °C trong 4 gid. TLC (EtOAc) thé hién ring nguyén li¢u ban diu da dugc
tiéu thu hoan toan. Hn hop phan tng dugc cd dic dén kho va sau d6 tinh ché bing
phuong phap sic ky (silic oxit, MeOH/EtOAc, 0% dén 10%) dé tao ra 6,5 g 7-bromo-
1-metyl-1H-imidazo[4,5-c]pyridin (hiéu sudt 77%). "H NMR (400 MHz, DMSO-ds) &
4,09 (s, 3 H) 8,43 (d, J=6,27 Hz, 2 H) 8,92 (s, 1 H).

Buéc 4. N-(Diphenylmetylen)-1-metyl-1H-imidazo[4,5-c]pyridin-7-amin. B6 sung
BINAP (1,7 g, 2,62 mmol) va Cs:CO3 (34 g, 104,8 mmol) vao dung dich co6 khudy
chita 7-bromo-1-metyl-1H-imidazo[4,5-c]pyridin (5,5 g, 26,2 Ihmol) va NHCPh; (7,07
g, 39,3 mmol) trong toluen khan (200 mL). Sau khi bd sung, phan ting dugc dudi khi
trong chan khong va suc bing N vai 1an. Sau d6 Pd(OAc): (588 mg, 2,62 mmol) duoc
bd sung vao hdn hop phan tng trong Na. Huyén pht duoc dudi khi trong chan khong
va suc bing N, vai 1an. H6n hop phan tmg dugc khudy & 130 °C trong 12 gid. LCMS
thé hién ring nguyén liéu ban dau di dugc tiéu thy hoan toan. Hén hop phan tng dugc
loc va dich loc duoc ¢b dic dén kho va sau d6 tinh ché bang phuong phap séc ky (silic
oxit, MeOH/EtOAc, 0% dén 10%) d& tao ra N-(diphenylmetylen)-1-metyl-1H-
imidazo[4,5-c]pyridin-7-amin (6,2 g, 76%) dudi dang chit rin mau vang. LC/MS
(M+H) 312.9.

Budc 5. 1-metyl-1H-imidazo[4,5-c]pyridin-7-amin. B6 sung NaOAc (4,24 g, 52
mmol) va NH,OH-HCI (2,78 g, 40 mmol) vao dung dich ¢6 khudy chira N-
(diphenylmetylen)-1-metyl-1H-imidazo[4,5-c]pyridin-7-amin (6,2 g, 20 mmol) trong
MeOH (150 mL). Sau khi hdn hop ndy dugc khudy & 80 °C trong 12 gid, TLC (DCM/
MeOH, 10:1) thé hién ring nguyén lidu ban ddu da dugc tiéu thy hoan toan. Hon hop
phan tng dugc loc va dich loc dugc c6 dic dén kho va sau do tinh ché béng phuong
phap sic ky (silic oxit, MeOH/DCM, 0% dén 30%) dé tao ra 1-metyl-1H-imidazo[4,5-
c]pyridin-7-amin (5 g, 100% bao gbm mot s6 mudi vo co) dudi dang chét rdn mau

tréng.

-163-



25065

Buéc 6. N-(1-metyl-1H-imidazo[4,5-c]pyridin-7-yl)axetamit. Dung dich chta 1-
metyl-1H-imidazo[4,5-c]pyridin-7-amin (3,3 g, 22,3 mmol) trong anhydrit axetic (20
mL) duoc khudy & 60 °C trong 4 giv. TLC (DCM/ MeOH, 10:1) thé hién ring nguyén
liéu ban ddu da duge tiéu thu hoan toan. Hdn hop phéan tmg dugc dap tit bing natri
cacbonat bao hoa (20 ml). Dung dich nay dugc ¢ dic dén kho va san pham thé duge
tinh ché bang phuong phap sic ky (silic oxit, MeOH/DCM, 0% dén 30%) dé tao ra N-
(1-metyl-1H-imidazo[4,5-c]pyridin-7-yl)axetamit (2 g, 47% cho 2 budc) dudi dang
diu mau vang.

Bu6c 7. 7-Axetamido-5-benzyl-1-metyl-1H-imidazo[4,5-c]pyridin-5-ium. B sung
BnBr (1,8 g, 10,5 mmol) vao dung dich c¢6 khudy chira N-(1-metyl-1H-imidazo[4,5-
c]pyridin-7-yl)axetamit (2 g, 10,5 mmol) trong toluen (20 mL). Sau khi hdn hop nay
duoc khudy ¢ 110 °C trong 12 gid, TLC (DCM/ MeOH, 10:1) thé hién ring nguyén
liéu ban diu d3 dugc tidu thu hoan toan. Hén hop phan tmg duge loc dé tao ra 7-
axetamido-5-benzyl-1-metyl-1H-imidazo[4,5-c]pyridin-5-ium (2,6 g, 88%) dudi dang
chét rdn mau tring. 'H NMR (400 MHz, DMSO-de) & 3,91 - 4,18 (m, 3 H) 5,84 (s, 2
H) 7,32 - 7,65 (m, 5 H) 8,69 - 9,01 (m, 2 H) 9,77 (s, 1 H).

Buéce 8. N-(5-Benzyl-1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-
yl)axetamit. B sung ting phin NaBH4 (140 mg, 3,6 mmol) & -10 °C vao dung dich c6
khudy chtra 7-axetamido-5-benzyl-1-metyl-1H-imidazo[4,5-c]pyridin-5-ium (500 mg,
1,8 mmol) trong MeOH (10 mL). Sau khi hdn hop nay dugc khudy & cing nhiét do
trong 30 phut. TLC (DCM/ MeOH, 10:1) thé hién ring nguyén liéu ban dau da duoc
tiéu thu hoan toan. Hon hop phéan Gng duoc c6 dic dén khé va san pham thé duge tinh
ché bing phuong phép séc ky (silic oxit, MeOH/DCM, 0% dén 10%) dé tao ra N-(5-
benzyl-1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-yl)axetamit (180 mg,
36%) dudi dang ddu mau vang.

Budce 9. 5-Benzyl-1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin. Dung
dich chtta  N-(5-benzyl-1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-
yl)axetamit (100 mg, 0,36 mmol) trong dung dich HC1 6M (5 mL) dugc khudy & 70 °C
trong 12 gid. TLC (DCM/ MeOH, 10:1) thé hién ring nguyén liéu ban dau da dugc
tiéu thu hoan toan. Hon hop phan tmg dwoc tao hdn hop déng phi véi EtOH ba lan dé
tao ra hop chit 5-benzyl-1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin
(100 mg, 95%) duéi dang chét rin mau vang. 'H NMR (400 MHz, CHCl3) & 1,86 (br
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s,2H) 2,62 -2,76 (m, 1 H) 3,23 - 3,33 (m, 1 H) 3,62 - 3,73 (m, 2 H) 3,67 - 3,72 (m, 1
H) 3,83 (s, 1 H) 3,74 - 3,81 (m, 1 H) 3,84 - 3,93 (m, 1 H) 7,17 - 7,55 (m, 5 H).

Budc 10. 5-Benzyl-N-(2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)-1-metyl-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin. Hn hop chita 5-benzyl-1-metyl-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin (300 mg, 1,08 mmol), DIPEA (697 mg,
5,4 mmol) va 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (244 mg, 1,3 mmol) trong n-BuOH
(10 mL) dugc dun néng dén 135 °C qua dém. LC-MS thé hién ring phan tmg d3 hoan
thanh. H8n hop phén tmg duoc 1am mat dén nhiét d¢ trong phong va 1am bay hoi dén
kho. Phin con lai duoc pha lodng bing EtOAc (30 mL) va rira bang nudc (20 mL).
Lép nude duge chiét bang EtOAc (30mL). Cac 16p hitu co hdn hop duge rira bing
nude va nude mudi, 1am kho qua NazSOs4 va co diac dé tao ra san phém tho, ma duogc
tinh ché bing phuong phép sic ky (silic oxit, EtOAc/ete dau hoa, 10% dén 80%) dé
tao ra 5-benzyl-N-(2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)-1-metyl-4,5,6,7-tetrahydro-
1H-imidazo[4,5-c]pyridin-7-amin (250 mg, 60 %) duéi dang chdt rin mau vang.
LC/MS (M+H) 393,9.

Budce 11. 1-metyl-N-(7H-pyrolo[2,3-d]pyrimidin-4-yl)-4,5,6,7-tetrahydro-1H-
imidazo[4,5-¢]pyridin-7-amin. B sung vao binh hydro héa Parr, Pd/C 10% kho (10
mg) trong khi quyén Ar. Sau d6 dung dich chita 5-benzyl-N-(2-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)-1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin (100
mg, 0,25 mmol) trong MeOH (10 mL) dugc bd sung vao va hdn hop thu duge dugce
hydro héa trong Ha & 4p suét 0,345 MPa (50 psi) & 30 °C trong 72 gid. Dung dich phan
ung dugc loc qua tAm Celite® va banh loc dugce rira ba 1an bing MeOH. Dich loc hdn
hop dugc c¢6 dic d& tao ra 1-metyl-N-(7H-pyrolo[2,3-d]pyrimidin-4-y1)-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin (60 mg, 89,5%) dudi dang diu mau
vang, ma dugc st dung truc tiép cho budce tiép theo ma khong can tinh sach tiép.

Bude 12.  1-(7-((7H-Pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-metyl-6,7-dihydro-1H-
imidazo[4,5-c]pyridin-5(4H)-yl)prop-2-en-1-on. B sung DIPEA (86 mg, 0,67 mmol)
va acryloyl clorua (24 mg, 0,27 mmol) vao dung dich cé khudy chira 1-metyl-N-(7H-
pyrolo[2,3-d]pyrimidin-4-yl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-7-amin (60
mg, 0,22 mmol) trong THF (2 mL) va nuéc (2 mL) & 0 °C. Sau khi hdn hop thu duge
duoc khudy ¢ 0 °C trong 2 gid, LCMS thé hién rang nguyén liéu ban dau da duoc tidu
thu hoan toan. Hon hop phan tmg duoc pha lodng bing H20 (20 mL) va chiét bing
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EtOAc (30 mLx2). Céc phan chiét hitu co hdn hop duoc rira bing nude mudi, 1am kho
qua NaSO04 va cb dic dé tao ra san phim tho, ma dugc tinh ché tiép bang HPLC dé
tao ra 1-(7-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-1-metyl-6,7-dihydro-1H-
imidazo[4,5-c]pyridin-5(4H)-yl)prop-2-en-1-on (1,5 mg, 2,5 %) dudi dang chét rin
mau tring. LC/MS (M+H) 324,2. '"H NMR (400 MHz, DMSO-de) & 2,02 - 2,14 (m, 1
H) 2,26 - 2,38 (m, 1 H) 2,61 - 2,73 (m, 1 H) 3,44 - 3,52 (m, 3 H) 3,59 (dd, J=14,43,
2,64 Hz, 1 H) 3,91 - 4,21 (m, 2 H) 4,36 - 4,52 (m, 1 H) 5,04 - 5,63 (m, 1 H) 5,88 - 6,39
(m, 1 H) 6,52 - 6,64 (m, 1 H) 6,99 - 7,10 (m, 1 H) 7,59 - 7,85 (m, 1 H) 8,17 - 8,27 (m,
1 H) 11,56 (brs, 1 H).

Viduy 167-196

R "R; "R SEM
pEM N 1.TFA/ DCM/ 30 °C/4 gi’y

H
b L ! Ny N
/[N\ N Chuyén viN /[ S N/ 2.NHy H;0/ MeOH/ 30°C/ 2 gy /[ ]\/\/X

R, - 2

¢ Resn-Re N7 TNTENTON
r ) ) R

R
A

H |
Boc Ry R Ry

o

o) 5/

A NN NH SEM

° i ,J[ ) A= BNNS N N
N DS (1)
DMF/ DIEA/ 0 °C/15 phit N"T2NTON _ _
| | R N N Br N
Ry Ry SEM
330

30°C/2 giy

Khuén ban diu  (2-bromo-N-isopropyl-5-((2-(trimetylsilyl)etoxy)metyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit va 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin) dugc dugc didu ché nhu mé ta trong W02010/063634 va Jour-
nal of Medicinal Chemistry, 56(4), 1677-1692 (2013).

Céc hop chét Vi du 165-196 duge didu ché dugc theo quy trinh tong hop dudi day.
Buéc 1: (a) Tién chit 330 (CONHiPr). Dung dich 0,1 M chira 2-brom0-N—isopropy1—5;
((2-(trimetylsilyl)eth-oxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (330) dugc
didu ché trong toluen. Céc thanh phan amin (150 umol, 2,0 duong lugng) duoc phan
phéi vao cac binh phan tmg 8 ml. Cs2CO3 (48,9 mg, 150 pmol, 2,0 duong lugng) duoc
phan phdi vao timg binh. 750 pl (75 pmol, 1,0 duong lugng) 2-bromo-N-isopropyl-5-
((2-(trimetylsilyl)eth-oxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamitsolution dugc
bd sung vao timg binh, tiép theo 13 Pdx(dba)s; (6,9 mg, 7,5 pmol, 0,1 duong luong) va
sau d6 1a dppf (2,5 mg, 10 pmol, 0,13 duong lugng) trong khi quyén Ny. Céc binh
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dugc day nép va lic & 100 °C trong 16 gid. Sau khi cdc phan img duoc xem 1a hoénb
thanh béi LC-MS, dung mdi duge 1am bay hoi trong didu kién 4p suét giam. San phdm

thé dugc rira bang H20 (1 mL) va chiét bing EtOAc (1 mL x 3). Pha hitu co dugc thu

gom va cd dic dé thu duoc cac hop chét trung gian ctia bude 1.

(b) Tién chét 329 (H). Dung dich 0,1 M chia 2-bromo-5-((2-

(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin (329) dugc diéu ché trong dioxan.

Céc thanh phan amin (150 pmol, 2,0 duong lugng) dugc phén phdi vao céc binh phan

ung 8 ml. t-BuONa (14,4 mg, 150 pmol, 2,0 duong lugng) dugc bd sung vio timg

binh, tiép theo 13 750 pl (75 pmol, 1,0 dwong lugng) dung dich 2-bromo-5-((2-

(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin, Pdz(dba)s (6,9 mg, 7,5 pmol, 0,1

duong luong) va Ruphos (4,2 mg, 9 pmol, 0,12 duong luong) trong khi quyén Na. Céc
binh dwoc ddy ndp va lic & 110 °C trong 16 gid. Sau khi cac phan tmg dugce xem la
hoan thanh béi LC-MS, dung mdi dugc lam bay hoi trong didu kién 4p suét giam. San
phim tho duge rira bing H20 (1 mL) va chiét bing EtOAc (1 mL x 3). Pha hitu co
duge thu gom va ¢ dic dé thu dugc céc hop chét trung gian cta budc 1.

Budc 2: Khit bio vé (De-Boc & De-SEM). Mot ml TFA/ DCM (ty 1€ thé tich/thé tich=
1/ 7) duoc phan phdi vao cic binh chita cac hop chét trung gian cia budc 1. Céc binh
duge day ndp va lac & 30 °C trong 4 gid. Dung méi duoc 1am bay hoi trong diéu kién
4p suét gidam. Mot va 2/10 mL NHs-H0/ MeOH (ty 18 thé tich/thé tich = 1/ 3) dwgc bo
sung vao ting binh. Cac binh dugc day ndp va lic & 30 °C trong 2 gid. Sau khi cac
phan tmg duogc xem 13 hoan thanh bdi LC-MS, dung moi dugc lam bay hoi trong diéu
kién 4p suét giam dé thu dugc hop chét trung gian ctia budc 2.

Budc 3: Axyl hoa. Nam traim pl DMF khan dugc phén phéi vao cac binh chira hop
chét trung gian ctia bude 2. DIEA (29 mg, 225 umol, 3,0 duwong lugng) duge bb sung
vao timg binh, tiép theo 1a acryloyl clorua (8,1 mg, 90 pmol, 1,2 dwong luong) & nhiét
dd dudi 0 °C. Cac binh dugc gitt & 0 °C trong 15 phut, va sau do lic & 30 °C trong 2
gio. Sau khi c4c phan (mg dugc xem 1a hoan thanh boi LC-MS, dung mdi duoc lam
bay hoi trong didu kién 4p sudt gidm, va phan con lai duge tinh ché bing HPLC diéu

ché deé tao ra san pham cuoi.
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. Phan tt | Phén tt lugng | ..
Vidu lugng (theo quan sét) Tén

167 | 2573 958 N-[1-.(SH-pyrolo[2,3-b]pyrazin-Z-yl)pyrolidin-3-yl]prop-2-
enamit

168 | 356.43 257 2-[(1 -acryloylpiper'idin-4-yl)amin'o] -N-(propan-2-yl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit
2-{4-[acryloyl(metyl)amino]piperidin-1-yl}-N-(propan-2-

169 | 370,46 371 yI)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

170 | 368,44 369 2-[(3aR,6aR)-1~acryloylhexahydropyrolo[3',4-b]pyrol-5(IH)-
yl]-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-{[(3S)-1-acryloylpyrolidin-3-yl]amino }-N-(propan-2-yl)-

171 ] 3424 343 5H-pyrolo[2,3-b]pyrazin-7-carboxamit

172 | 2573 258 1-[4-(5H-pyrolo[2,3-b]pyrazin-2-yl)piperazin-1-yl]prop-2-
en-1-on

173 | 32838 399 2-[3 -(acryloylamin'o) azetidin-1 -le -N-(propan-2-yl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit

174 | 3424 343 2-(4—acr.yloylpiperazin.- 1-y1)-N-(propan-2-yl)-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit

175 | 26931 270 1-[6-(5H-pyrolo[2,3-b]pyrazin-2-yl)-2,6-diazaspiro[3.3]hept-

, 2-yl]prop-2-en-1-on

176 | 27132 272 1-[4-(5H-pyrolo[2,3-b]pyrazin-2-ylamino)piperidin-1-
yl]prop-2-en-1-on
2-({[(2S)-1-acryloylpyrolidin-2-ylJmetyl } amino)-N-(propan-

177 1 356,43 357 2-y1)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-(5-acryloylhexahydropyrolo[3,4-b]pyrol-1(2H)-yl)-N-

178 | 368,44 369 (propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloyl-4-hydroxypyrolidin-3-yl)amino]-N-(propan-2-

1791 3384 359 yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-({[(2R)-1-acryloylpyrolidin-2-yl]Jmetyl} amino)-N-(propan-

180 1 356,43 357 2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(3R)-3-(acryloylamino)pyrolidin-1-y1]-N-(propan-2-yl)-

181 3424 343 5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-{[cis-4-(acryloylamino)xyclohexyl]amino}-N-(propan-2-

182 | 370,46 371 yI)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-{(1R,5S)-1-[(acryloylamino)metyl]-3-

183 | 368,44 369 azabixyclo[3.1.0]Thex-3-y1}-N-(propan-2-yl)-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit
2-{[cis-3-(acryloylamino)xyclobutyl]Jamino}-N-(propan-2-

184 | 3424 343 yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

185 | 356,43 357 2-(4-acryloyl-1 ,4-d_iazepan— 1 -yl)-N-(propan-Z-yl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit

186 | 2573 958 N-[(3S)-1 -(5H-Pyrolo[2,3 -b]pyrazin-2-yl)pyrolidin-3-
yl]prop-2-enamit
2-{3-[acryloyl(metyl)amino]azetidin-1-yl}-N-(propan-2-yl)-

187 | 3424 343 5H-pyrolo[2,3-b]pyrazin-7-carboxamit

188 | 32838 329 2-[(1-acryloylazetidin-3-yl)amino]-N-(propan-2-yl)-5H-

pyrolo[2,3-b]pyrazin-7-carboxamit
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2-{[(1R,58S,6s)-3-acryloyl-3-azabixyclo[3.1.0]hex-6-

189 | 354,41 355 yl]lamino }-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit
2-{(3R)-3-[acryloyl(metyl)amino]pyrolidin-1-yl}-N-(propan-

190 135643 357 2-y1)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-({[(3S)-1-acryloylpyrolidin-3-yl]Jmetyl}amino)-N-(propan-

191 | 356,43 357 2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

192 | 24327 244 N-[1-.(SH-pyrolo[2,3-b]pyrazin-Z-yl)azetidin—3-yl]prop-2-
enamit
2-{[(1-acryloylpiperidin-4-yl)metyl]Jamino}-N-(propan-2-

193 | 370,46 371 yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(3S)-3-(acryloylamino)pyrolidin-1-yl]-N-(propan-2-yl)-

194 ) 3424 343 5H-pyrolo[2,3-b]pyrazin-7-carboxamit

195 | 3424 343 2-[3-(acryloylamin.o)pyrolidin- 1 -}fl]-N-(propan-z-yl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit
2-{[(3R,4R)-1-acryloyl-3-hydroxypiperidin-4-yl]Jamino}-N-

196 | 372,43 373 (propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
N-{[(1R,5S)-3~(5H-pyrolo[2,3-b]pyrazin-2-yl)-3-

197 | 283,34 284 azabixyclo[3.1.0]hex-1-yl]metyl} prop-2-enamit

198 | 3424 343 2-{[trans-3-(acryloylamino)xyclobutyl]Jamino} -N-(propan-2-

yD)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

Céc hop chét Vi du 199-212 duge didu ché nhu mo ta trong so db dudi day.
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Budc 1: Phan tng két hop Suzuki. Cac axit boronic/boronat (200 pmol, 2,0 du’orng

luong) dugc phan phéi vao cac binh phan ting 8 mL, tiép theo 12 600 ul (100 pmol, 1,0

duong

luong) dung

dich 2-bromo-7-iodo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-

pyrolo[2,3-b]pyrazin (0,167 M) trong CH3CN, 200 pl toluen, 400 pl (400 pmol, 4,0
duong lugng) dung dich NaHCOs (1,0 M trong H20), va sau d6 1a Pd(dppf)Clz (7,3
mg, 10 pmol, 0,1 duong luong) trong khi quyén Na. Céc binh dugc dy nép va lic &

65 °C trong 4 gid. Sau khi cdc phan tmg dugc xem 14 hoan thanh bdi LC-MS, dung

mdi dugce 1am bay hoi trong diéu kién &p sudt giam, va phan con lai dugc ria bang
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H,O (1 mL) va chiét bing EtOAc (1 mL x 3). Céc 16p hitu co duge c6 dic dudi ap suét
giam d8 thu dwoc cac hop chét trung gian ctia budce 1.

Budce 2: Chuyén vi N. BS sung dung dich chtta t-BuONa (19,2 mg, 200 pmol, 2,0
duong lugng) vao céc binh chira hop chét trung gian tir bude 1, tiép theo 1a 800 pl
(200 pmol, 2,0 duong luong) dung dich tert-butyl 4-aminopiperidin-1-carboxylat (0,25
M trong dioxan), Pdx(dba)s (9,2 mg, 10 pmol, 0,1 duong luong), va RuPhos (5,6 mg,
12 pmol, 0,12 duong luong) trong khi quyén N2. Céc binh dugc day nép va lic ¢ 110
°C trong 16 gid. Sau khi c4c phan Gng dugc xem 13 hoan thanh béi LC-MS, dung mdi
duoc 1am bay hoi trong didu kién 4p sudt gidm, va phin con lai duoc rira bang H20 (1
mL) va chiét bing EtOAc (1 mL x 3). Céc 16p hitu co duge c6 dic dudi 4p sudt giam
dé thu duoc cac hop chét trung gian ctia budc 2.

Budc 3 & 4: Khir bao vé (De-Boc & De-SEM). Mot ml TFA/ DCM (1.7, thé tich/thé
tich) dugc phan phéi vio cac binh chira cac hop chét trung gian ctia budc 2. C4c binh
duge day ndp va lic & 30 °C trong 16 gid. Dung mdi duge lam bay hoi trong didu kién
4p suét giam. Mot va 2/10 mL dung dich NH3-H0/ MeOH (1:3, thé tich/thé tich)
dugc bd sung vio timg binh. C4c binh duge diy ndp va lic & 30 °C trong 2 gid. Sau
khi cac phan {mg dugc xem 13 hoan thanh béi LC-MS, dung mdi dugc lam bay hoi
trong didu kién 4p suit giam d¢ tao ra cac hop chét trung gian ctia budc 3/4.

Budc 5: Axyl hoa. Tam tram (800) pl DMF dugc phan phéi vao céc binh chita cac hop
chét trung gian ciia budc 3 va budce 4, tiép theo 1a DIEA (38,7 mg, 300 pmol, 3,0
duong luong) va acryloyl clorua (18 mg, 200 pmol, 2,0 duong lugng) & 0°C. Céc binh
dugc gitt & 0°C trong 15 phut, va sau do l4c & 30 °C trong 30 phut. Sau khi cac phan
ung dugce xem 1 hoan thanh boi LC-MS, dung mo6i duge lam bay hoi trong didu kién

&p suét giam. Phan con lai dugc tinh ché bang HPLC diéu ché dé tao ra sén pham cudi.

Vi |Phantt | Phéntiluong | Tén

du lugng (theo quan sat)

199 |362,44 |362 1-(4-{[7-(6-metylpyridin-3-yl)-5H-pyrolo[2,3-
b]pyrazin-2-yl]amino }piperidin-1-yl)prop-2-en-1-on

200 | 3664 366 1-(4-{[7-(3-flopyridin-4-yl)-5H-pyrolo[2,3-b]pyrazin-
2-yl]amino}piperidin-1-yl)prop-2-en-1-on

201 | 362,44 |362 _ 1-(4-{[7-(2-metylpyridin-4-yl)-5H-pyrolo[2,3-
b]pyrazin-2-yl]amino}piperidin-1-yl)prop-2-en-1-on

202 | 3494 349 1-(4-{[7-(pyrimidin-5-y1)-5H-pyrolo[2,3-b]pyrazin-2-
yl]amino }piperidin-1-yl)prop-2-en-1-on
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203 | 425,51 426 1-[4-({ 7-[4-(metylsulfonyl)phenyl]-5H-pyrolo[2,3-
b]pyrazin-2-yl}amino)piperidin-1-yl]prop-2-en-1-on

204 | 404,47 404 3-{2-[(1-acryloylpiperidin-4-yl)amino]-5H-pyrolo[2,3-
b]pyrazin-7-yl}-N-metylbenzamit

205 | 362,44 348 1-(4-{[7-(pyridin-3-yl)-5H-pyrolo[2,3-b]pyrazin-2-
yl]amino }piperidin-1-yl)prop-2-en-1-on

206 | 373,42 373 5-{2-[(1-acryloylpiperidin-4-yl)amino]-5H-pyrolo[2,3-
b]pyrazin-7-yl}pyridin-3-carbonitril

207 |366,4 366 1-(4-{[7-(6-flopyridin-3-yl)-5H-pyrolo[2,3-b]pyrazin-
2-yl]amino }piperidin-1-yl)prop-2-en-1-on .

208 | 434,5 434 1-[4-({7-[2-(morpholin-4-yl)pyrimidin-5-y1]-SH-
pyrolo[2,3-b]pyrazin-2-yl}amino)piperidin-1-yl]prop-
2-en-1-on

209 | 347,42 347 1-{4-[(7-phenyl-5H-pyrolo[2,3-b]pyrazin-2-
yl)amino]piperidin-1-yl}prop-2-en-1-on

210 | 379,42 379 1-(4-{[7-(2-metoxypyrimidin-5-yI)-5H-pyrolo[2,3-
b]pyrazin-2-ylJamino} piperidin-1-yl)prop-2-en-1-on

211 | 366,4 366 1-(4-{[7-(2-flopyridin-4-y1)-5H-pyrolo[2,3-b]pyrazin-
2-yl]amino }piperidin-1-yl)prop-2-en-1-on

212 | 366,4 366 1-(4-{[7-(5-flopyridin-3-yl)-5H-pyrolo[2,3-b]pyrazin-
2-yl]amino }piperidin-1-yl)prop-2-en-1-on

Céc hop chét Vi dy 213-229 dugc didu ché theo so d6 chi tiét dudi ddy.
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O g o
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7 N Z N N >
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t-BuOK/ THF/ 30 °C/0,5 gw O dioxan/ Pd(dppf)Cly/ o]
80°C/ 16 gidy >( 2 Cs,CO4 Ny 100 °C/ 16 gidy X
Si—
Si— Si— /N
/' \ ' /\
(0]
N H A
"
- Y L
TFA/ DCM/ 30 °C/8 giv 0" N? DMF/ DIEA/ 0 °C/0,5 gidy Q\ z /
MeOH/ NH3.H,0/ 30 °C/2 giéy R 30°C/2 giy

Buéc 1: Chuyén vi O. t-BuOK (33,6 mg, 300 umol, 2,0 duong lugng) duge phan phdi
vao cac binh phan tmg 8 mL, tiép theo 12 600 pl (150 pmol, 1,0 duong luong) dung
dich 2-bromo-7-iodo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin (0,25
M trong THF), 600 pl (600 umol, 4,0 duong luong) dung dich tert-butyl 4-hydroxy
piperidin-1 (1,0 M trong THF). C4c binh dugc déy nép va lc & 30 °C trong 0,5 gid va
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sau do l4c & 80 °C trong 16 gid. Sau khi cac phan (mg dugc xem 1 hoan thanh béi LC-
MS, dung mdi duoc 1am bay hoi trong diéu kién 4p suét giam, va phan con lai dugc
rtra bing H2O (1mL) va chiét bang EtOAc (1 mL x 3). Pha hitu co dugc c6 dac dudi
&p sut giam dé thu duoc cac hop chét trung gian ciia budce 1.

Budc 2: Phan tmg két hop Suzuki. Céc hop chét trung gian ctia buée 1 (0,15 M trong
dioxan) dugc phan phéi vao cic binh phan Gng 8 mL, tiép theo 1a Cs2COs (97,7 mg,
300 pmol, 3,0 duong luong), 1 mL (150 pmol, 1,0 duong lugng) dung dich axit bo-
ronic/boronat, va Pd(dppf)Cl» (11 mg, 15 umol, 0,1 duong luong) trong khi quyén No.
Céc binh duge day nép va lac & 100 °C trong 16 gid. Sau khi cac phan Gng dugc xem
13 hoan thanh bai LC-MS, dung méi duge 1am bay hoi trong diéu kién 4p suat giam, va
phin con lai dugc rira bang H,0 (ImL) va chiét bang EtOAc (1 mL x 3). Pha hitu co
duoc cd dic dudi 4p sudt giam dé thu duge cdc hop chét trung gian ctia bude 2.

Buéc 3 & 4: Khir bao vé (De-Boc & De-SEM). 1% mL dung dich TFA/ DCM (1:4, thé
tich/thd tich) duoc phan phéi vao cic binh chita cic hgp chét trung gian clia budc 2.
Céc binh dugc day nép va lic & 30 °C trong 8 gid. Dung méi dugc 1am bay hoi trong
didu kién 4p suit giam. Hai mL dung dich NH3-H20/ MeOH (1:3, thé tich/thé tich)
dugc phan phdi vao timg binh. C4c binh dugc déy nép va lac & 30 °C trong 2 gid. Sau
khi c4c phan tmg dugc xem 13 hoan thanh bdi LC-MS, dung méi dugce lam bay hoi
trong didu kién 4p suét giam. Dung méi dugc lam bay hoi dé thu dugc cac hop chét
trung gian cta budc 3.

Budc 5: Axyl hoa. 750 pl DMF dugc phén phéi vio cac binh chita cac hop chét trung
gian ctia budc 3, tiép theo 1a DIEA (58 mg, 450 pmol, 3,0 dwong luong) va acyloyl
clorua (27 mg, 300 umol, 2,0 duong lugng) & 0 °C. Céac binh dugc gitt & 0 °C trong 0,5
gid, va sau d6 lic & 30 °C trong 2 gid. Sau khi céc phan ung dugc xem 12 hoan thanh
bdi LC-MS, dung mdi dugc lam bay hoi trong diéu kién 4p suét giam. Phan con lai

duoc tinh ché bang HPLC diéu ché dé tao ra san pham cuoi.

Vi Phan t¢ | Phan tir luong

du lugng (theo quan sat) Ten

1-(4-{[7-(5-flopyridin-3-yl)-5H-pyrolo[2,3-

213 367,38 | 367 b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on

1-(4-{[7-(6-metylpyridin-3-yl)-5SH-pyrolo[2,3-

214136342 363 b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on
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1-(4-{[7-(pyrimidin-5-y1)-5H-pyrolo[2,3-b]pyrazin-

215135038 1350 2-yl]oxy}piperidin-1-yl)prop-2-en-1-on
5-{2-[(1-acryloylpiperidin-4-yl)oxy]-SH-

216 | 3744 374 pyrolo[2,3-b]pyrazin-7-yl}pyridin-2-carbonitril
1-(4-{[7-(2-flopyridin-3-yl)-5H-pyrolo[2,3-

217 1367,38 | 367 b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on

218 | 3524 352 1-(4-{ [7-( 1 -metyl—1H.-pyr.az.;ol-4-yl)-SH-pyrolo[2,3-
b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on

219 [38041 |380 1-(4-{ [7'-(2-metoxyp}{rim-id.in-5 -yl)-5H-pyrolo[2,3-
b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on
1-(4-{[7-(2-metylpyridin-4-y1)-5SH-pyrolo[2,3-

220 136342 363 b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on
1-(4-{[7-(1,3,5-trimetyl-1H-pyrazol-4-yl)-SH-

221 | 380,45 |380 pyrolo[2,3-b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-
2-en-1-on
1-(4-{[7-(2-flopyridin-4-yl)-5H-pyrolo[2,3-

222 367,38 | 367 b]pyrazin-2-yl]oxy}piperidin-1-yl)prop-2-en-1-on
1-[4-({7-[2-(morpholin-4-yl)pyrimidin-5-yl]-5SH-

223 143549 | 435 pyrolo[2,3-b]pyrazin-2-yl}oxy)piperidin-1-yl]prop-
2-en-1-on
1-(4-{[7-(3,5-dimetyl-1,2-oxazol-4-yl)-5H-

224 | 367,41 | 367 pyrolo[2,3-b]pyrazin-2-yl]oxy} piperidin-1-yl)prop-
2-en-1-on
5-{2-[(1-acryloylpiperidin-4-yl)oxy]-5H-

225 | 3744 374 pyrolo[2,3-b]pyrazin-7-yl}pyridin-3-carbonitril
1-(4-{[7-(6-flopyridin-3-yl)-5H-pyrolo[2,3-

226 | 367,38 | 367 b]pyrazin-2-yl]oxy} piperidin-1-yl)prop-2-en-1-on
3-{2-[(1-acryloylpiperidin-4-yl)oxy]-SH-

227 140546 ) 405 pyrolo[2,3-b]pyrazin-7-yl}-N-metylbenzamit
1-(4-{[7-(3-flopyridin-4-yl)-5H-pyrolo[2,3-

228 367,38 | 367 b]pyrazin-2-ylJoxy}piperidin-1-yl)prop-2-en-1-on

220 | 4265 426 1-[4-({7-[4-(metylsulfonyl)phenyl]-5H-pyrolo[2,3-

b]pyrazin-2-yl}oxy)piperidin-1-yl]prop-2-en-1-on

Céc hop chét Vi du 230 —291 dugc diéu ché nhu trong so do chi tiét dudi day.
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\ /
/ H Si—
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N p 2 o

\ CA
N ]
Q /L// SN Céc didu kign /(
ey

(0]
0]
A H
- L
TFA/ DCM/ 30 °C/2 gidy 2 NaHCOa/ H,0/ EtOAc/ ” N R,
O

NH3.H,0/ MeOH/ 30 °C/2 gidx 30 °C/2 gid

DPbi v6i cac amin bic mot néi chung (Nhém 1), céc didu kién cho budc 1 1a
DMEF/DIEA/HBTU/30 °C/ 16 gio.

Déi véi cac amin bac mdt véi nhém xyano (Nhém 2, céc diéu kién cho bude 1 1a
DMEF/DIEA/HATU/60 °C/16 gio.

Budce 1: Tao amit.

Nhom 1: Cac amin (150 pmol, 1,5 duong luong) dugce dua vao cac binh phan ing 8
mL, tiép theo 13 300 pl DMF, 500 pl axit 2-((1-(tert-butoxycacbonyl)piperidin-4-
yl)amino)-5-((2-(trimetylsilyl) etoxy)metyl)-5SH-pyrolo[2,3-b]pyrazin-7-carboxylic
(0,2 M trong DMF; 100 pmol, 1,0 duong lugng), DIEA (70 pl, 400 pmol, 4,0 duong
lugng), va HBTU (170 umol, 1,7 duong lugng) vao tung binh. Cac binh dugc day nép
va ldc & 30 °C trong 16 gidr. Sau khi cac phan ting dugc xem 13 hoan thanh béi LC-MS,
dung mdi duge 1am bay hoi trong didu kién 4p suét giam. B sung mot ml dung dich
NaHCOs bdo hoa vao timg binh. Hon hop thu duge dugc chiét bang EtOAc (2 mLx3).
Céc 16p hitu co duoc két hop va 1am kho biang NaySOs khan. Loc va lam bay hoi trong
didu kién 4p sult giam tao ra céc hop chét trung gian thd dugc st dung truc tiép &
bude tiép theo.

Nhém 2: Cac amin (150 pmol, 1,5 duong lugng) dugc dua vao cac binh phan Umg 8
mL, tiép theo 1a 500 pl axit 2-((1-(tert-butoxycacbonyl)piperidin-4-yl)amino)-5-((2-
(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxylic (0,2 M trong DMF;
100 pmol, 1,0 duong lugng), DIEA (70 ul, 400 pmol, 4,0 duwong luong) va 300 ul
dung dich HATU (0,67 M trong DMF; 200 umol, 2,0 duong lugng). Céc binh dugc
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day nép va lac & 30 °C trong 16 gid. Sau khi cdc phan ing dugc xem 1a hoan thanh boi
LC-MS, dung mdi dugc 1am bay hoi trong diéu kién ap sudt giam. BS sung mot ml
dung dich NaHCO;3 béo hoa vao timg binh. H3n hop thu duge duge chiét bing EtOAc
(2 mLx3). Céc 16p hiru co dugc két hop va 1am khd bing NaxSO4 khan. Loc va lam
bay hoi trong didu kién &p sﬁét gidm tao ra cac hop chét trung gian thd dugce sit dung
truc tiép & bude tiép theo.

Buéc 2 & 3: De-Boc & De-SEM. 1% mL TFA/ DCM (1:4, thé tich/thé tich) dugc phan
phéi vao cdc binhchira cac hop chét trung gian cua bude 1. Cac binhduge déy nép va
14c & 30 °C trong 2 gid. Dung méi dugc 1am bay hoi trong diéu kién ap sut giam. Sau
d6 1 va 2/10 mL NH3-H,0/ MeOH (1:2, thé tich/thé tich) dugc phan phdi vao timg
binh. Cac binhduge day nip va lic & 30 °C trong 2 gid. Sau khi cac phan Gng dugc
xem 13 hoan thanh boi LC-MS, -dung méi dugc 1am bay hoi trong didu kién &p sut
giam dé thu dugc cc hop chét trung gian cia bude 2/3, dugc sir dung truc tiép & budc
tiép theo.

Budc 4: Axyl héa: Mot ml dung dich NaHCOs bdo hoa dugc phan phéi vao cic
binhchtra cac hop chét trung gian cia bude 2/3, tiép theo 1a bb sung 1 mL EtOAc va
acryloyl clorua (200 umol, 2,0 duong lugng) vao timg binh. Céc binhdugc diy nép va
lic & 30 °C trong 2 gid. Sau khi c4c phan Umg dugce xem 13 hoan thanh béi LC-MS,
dung moi dugc 1lam bay hoi trong didu kién 4p suit giam d& thu dugc cac phan con lai

ma dugc tinh ché bang HPLC diéu ché dé tao ra san pham cudi.

, ~ .. | Phantw
Vi Phan tu R
lugng (theo | Tén
du lugng )
quan sat)

2-[(1-acryloylpiperidin-4-yl)amino]-N-(propan-2-yl)-

2301 356,43 1357 5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1-
231 398,47 |399 hydroxyxyclobutyl)metyl]-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1-
232 412,49 | 413 hydroxyxyclopentyl)metyl]-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1R,2R)-2-

233 422,41 |423 (triflometyl)xyclopropyl]-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit v
234 | 418,45 |419 2-[(1-acryloylpiperidin-4-yl)amino]-N-(2,2-

difloxyclopentyl)-5H-pyrolo[2,3-b]pyrazin-7-
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carboxamit

235

426,52

428

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1-hydroxy-3-
metylxyclopentyl)metyl]-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit

236

432,48

433

2-[(1-acryloylpiperidin-4-yl)amino]-N-(3,3-
difloxyclohexyl)-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit

237

400,46

401

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1R,2R)-2-
floxyclopentyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

238

418,45

419

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(3,3-
difloxyclobutyl)metyl]-SH-pyrolo[2,3-b]pyrazin-7-
carboxamit

239

426,52

428

2-[(1-acryloylpiperidin-4-yl)amino]-N-{[(3R)-1-
hydroxy-3-metylxyclopentyl]metyl}-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit

240

424,43

425

2-[(1-acryloylpiperidin-4-yl)amino]-N-(4,4,4-
triflobutyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

241

438,45

439

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2R)-4,4,4-
triflo-2-metylbutyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

242

381,44

382

2-[(1-acryloylpiperidin-4-yl)amino]-N-(3-
xyanopropyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

243

386,43

387

2-[(1-acryloylpiperidin-4-yl)amino]-N-(3-
floxyclobutyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

244

400,46

401

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1S,3R)-3-
floxyclopentyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

245

404,42

405

2-[(1-acryloylpiperidin-4-yl)amino]-N-(3,3-
difloxyclobutyl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

246

410,4

411

2-[(1-acryloylpiperidin-4-yl)amino]-N-(3,3,3-
triflopropyl)-5SH-pyrolo[2,3-b]pyrazin-7-carboxamit

247

400,46

401

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1S,3S)-3-
floxyclopentyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

248

468,48

469

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2R,3R)-
1,1,1-triflo-2-hydroxy-4-metylpentan-3-yl]-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit

249

462,5

463

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(3,3-diflo-1-
hydroxyxyclohexyl)metyl]-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit

-176-




25065

250

444,51

446

2-[(1-acryloylpiperidin-4-yl)amino]-N-{[(2R)-2-flo-1-
hydroxyxyclohexyl]metyl}-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit

251

400,46

401

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1R,2S)-2-
floxyclopentyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

252

468,48

469

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2S,35)-1,1,1-
triflo-2-hydroxy-4-metylpentan-3-yl]-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit

251b

426,52

428

2-[(1-acryloylpiperidin-4-yl)amino]-N-[1-(1-
hydroxyxyclobutyl)propyl]-5SH-pyrolo[2,3-b]pyrazin-
7-carboxamit

252b

462,5

463

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(4,4-diflo-1-
hydroxyxyclohexyl)metyl]-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit

253

438,45

439

2-[(1-acryloylpiperidin-4-yl)amino]-N-(4,4,4-triflo-2-
metylbutyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

254

444,51

446

2-[(1-acryloylpiperidin-4-yl)amino]-N-{[(2S)-2-flo-1-
hydroxyxyclohexyl]metyl}-5H-pyrolo[2,3-b]pyrazin-
7-carboxamit

255

400,46

401

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1R,3S)-3-
floxyclopentyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

256

432,48

433

2-[(1-acryloylpiperidin-4-yl)amino]-N-(2,2-
difloxyclohexyl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

257

506,61

508

2-[(1-acryloylpiperidin-4-yl)amino]-N-{(25)-1-[(2S)-
2-xyanopyrolidin-1-y1]-3,3-dimetyl-1-oxobutan-2-yl}-
5H-pyrolo[2,3-b]pyrazin-7-carboxamit '

258

492,58

494

2-[(1-acryloylpiperidin-4-yl)amino]-N-{(2S)-1-[(25)-
2-xyanopyrolidin-1-yl]-3-metyl-1-oxobutan-2-yl}-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit

259

418,45

419

2-[(1-acryloylpiperidin-4-yl)amino]-N-(3,3-
difloxyclopentyl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

260

451,58

453

2-[(1-acryloylpiperidin-4-yl)amino]-N-(8-
xyanooctyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

261

367,41

368

2-[(1-acryloylpiperidin-4-yl)amino]-N-(2-xyanoetyl)-
5H-pyrolo[2,3-b]pyrazin-7-carboxamit

262

435,53

437

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(1S,3S)-3-
(xyanometyl)xyclohexyl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

263

395,47

396

2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2R)-1-
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xyanobutan-2-yl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

264

438,49

439

2-[(1-acryloylpiperidin-4-yl)amino]-N-{(2S)-1-[(2-
xyanoetyl)amino]-1-oxopropan-2-yl}-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit

Céc hop chét Vi du 265 — 289 duoc diéu ché dugc theo so d6 va quy trinh trong céc vi

du 230 -291. (Nhom 1 amin)

, ~ .. | Phantu

Vi | Phan ti luong (theo | Tén

du |luong .

quan sat)
2-[(1-acryloylpiperidin-4-yl)amino]-N-(propan-2-yl)-

265 135643 1357 5H-pyrolo[2,3-b]pyrazin-7-carboxamit

266 | 37046 | 371 2-[(1—acryloylplper}dm-4-yl)ammp] -N-tert-butyl-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2S)-pentan-2-

267 | 384,48 | 385 yl]-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2R)-1-

268 | 386,46 | 387 metoxypropan-2-yl]-SH-pyrolo[2,3-b]pyrazin-7-
carboxamit

269 | 37046 | 371 2-[(1-acryloylpiper'idin-4-yl)ar'ning]-N-butyl-SH—
pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-

270 | 396,5 397 (xyclopentylmetyl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-(2,2-

271 138448 | 385 dimetylpropyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-(2-metylpropyl)-

272 | 37046 | 371 5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-(2,2,2-trifloetyl)-

273 1396,37 | 397 5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2R)-pentan-2-

274 384,48 | 385 yl]-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-(2-metoxyetyl)-

275 1372,43 | 373 5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-(2-metylbutan-2-

276 | 384,48 | 385 yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2S)-1-

277 | 386,46 | 387 metoxypropan-2-yl]-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

278 |396,5 397 2-[(1-acryloylpiperidin-4-yl)amino]-N-xyclohexyl-5H-
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pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-metyl-N-

279 1370,46 | 371 (propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-xyclobutyl-5H-

230 | 368,44 | 369 pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-
281 | 380,45 | 381 (bixyclo[1.1.1]pent-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-(2,2-

282 139241 393 diflopropyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-xyclopentyl-5SH-

283 | 38247 | 383 pyrolo[2,3-b]pyrazin-7-carboxamit

1-(4-{[7-(azetidin-1-ylcacbonyl)-5SH-pyrolo[2,3-

284 135441 1355 b]pyrazin-2-yl]Jamino} piperidin-1-yl)prop-2-en-1-on

| 2-[(1-acryloylpiperidin-4-yl)amino]-N-[(2S)-butan-2-

285 1 370,46 | 371 yl]-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1-acryloylpiperidin-4-yl)amino]-N-xyclopropyl-N-

286 | 368,44 1369 metyl-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

1-(4-{[7-(pyrolidin-1-ylcacbonyl)-5SH-pyrolo[2,3-

287 1 368,44 1369 b]pyrazin-2-yl]amino} piperidin-1-yl)prop-2-en-1-on

2-[(1-acryloylpiperidin-4-yl)amino]-N-(1-

288 | 382,47 1383 '| xyclopropyletyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(1 -acryloylpiperidin-4-yl)amino] -N- [(2R)-b1itan—2-

289 137046 | 371 yl]-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

Céc hop chét Vi du 290 —328 dugc diéu ché chi tiét nhu trong so d6 dudi day.

Boc SEM
/ .
/[ R2 Ra R R J: 1.TFA/ DCM/ 30 °C/4 gid
SNTT2N 2.NHg.H,0/ MeOH/ 30 °C/2 gid
Piéu kién Boc R1 3 NH
H H
N N
PV § B TbY
Rs<. .Ry z A R P/
oo g SRy
R4 o/ NH R; Ry o7 NH
EtOAc/ NaHCO3/ DIEA/ )\
khuay/ 30 °C/2 gi&
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Nhém 1: P6i véi cac amin néi chung, cac diéu kién cho Budc 1 13 diox-
an/sz(dba)g/Xphos/C52C03/N2/ 120 °C/16 gio. Nhém 2: DPdi v6i cac amin bac hai véi
nhém c6 ddi héi v& mit khong gian, cic diéu kién cho Budc 1 1a tolu-
en/Pdx(dba)s/Ruphos/t-BuONa/N»/65 °C/ 2 ngay.

Bué6c 1: Chuyén vi N. Nhém 1: Cac amin (195 pmol, 1,5 duong lugng) duoc dua vao
cac binh phan tmg 8 ml. Mot nghin pl dung dich 2-bromo-N-isopropyl-5-((2-
(trimetylsilyl)etoxy)metyl)-5H—pyrolo[2,3-b]pyrazin—7-carboxamit (0,13 M trong di-
oxan; 130 pmol, 1,0 dwong luong) dugc phén phdi vao timg binh, tiép thed 1a Cs2C03
(81,9 mg, 260 pmol, 2,0 duong lugng), Pda(dba); (11,9 mg, 13 pmol, 0,1 duong
lwong) va Xphos (6,2 mg, 13 pmol, 0,1 duong lugng) trong Na. C4c binh dugc déy nép
va lic ¢ 120 °C trong 16 gid. Sau khi cac phan ung dugce xem 1a hoan thanh béi LC-
MS, dung méi duoc 1am bay hoi trong didu kién 4p sult giam dé thu duogc céac phan
con lai. San phim thé dwoc rira bang H,O (1 mL) va chiét bang EtOAc (1 mL x 3).
Céc pha hitu co dugc két hop va 1am kho qua NaxSOq. Dich loc dugce c6 dic dé tao ra
céc hop chét trung gian tho tlr budc 1, ma dugce st dung truc tiép cho bude tiép theo.
Nhém 2: Cac amin (195 pmol, 1,5 dwong lugng) duoc dua vao céc binh phan ung 8
ml. Mot nghin pl dung dich 2-bromo-N-isopropyl-5-((2-(trimetylsilyl)etoxy)metyl)-
5H-pyrolo[2,3-b]pyrazin-7-carboxamit (0,1 M trong toluen; 130 umol, 1,0 duong
luong) duge bd sung vio timg binh, tiép theo 13 t-BuONa (24,9 mg, 260 pmol, 2,0
duong luong) va Pda(dba)s (11,9 mg, 13 pmol, 0,1 duong luong) va Ruphos (6,0 mg,
13 pumol, 0,1 duong lugng) trong N2. Céc binh dugc day nép va lac & 65 °C trong 2
ngdy. Sau khi cdc phan ung dugc xem 13 hoan thanh béi LC-MS, dung mdi duoc 1am
bay hoi trong didu kién &p suét giam dé thu dugc céc phin can. San phim thd dugc rira
bing FL0 (1 mL) va chiét bing BtOAc (1 mL x 3). Céc pha hitu co dugce két hop va
1am khé qua Na»SOs. Dich loc duge cd dic dé tao ra cac hop chét trung gian thd tir
budc 1, ma duoc st dung tryc tiép cho budc tiép theo.

Budc 2&3 : Khir bao vé (De-Boc & De-SEM). M6t ml dung dich TFA/ DCM (1:7, thé
tich/thé tich) dugc phan phdi vao cac binhchtra céc hop chét trung gian cta budc 1.
Céc binhduge day nip va ldc ¢ 30 °C trong 4 gid. Dung mdi duge lam bay hoi trong
didu kién 4p sudt giam. Mot va 2/10 mL dung dich NH3-H20/ MeOH (1:3, thé tich/thé
tich) duoc phan phbi vao timg binh. C4c binhdugce day nép va lic & 30 °C trong 2 gio.
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Sau khi c4c phan ing dugc xem 1a hoan thanh béi LC-MS, dung mdi dugc lam bay

hoi trong didu kién 4p sudt giam dé thu duge céc hop chét trung gian ciia budc 2.

Budc 4: Axyl héa. Nam tram (500) pl EtOAc dugc phan phéi vao timg binhchira céc

hop chét trung gian ctia budc 2 (130 pmol, 1,0 duong lugng), tiép theo 12 500 pl dung
dich NaHCO3 bao hoa, acryloyl clorua (195 pmol, 1,5 duong lugng), va DIEA (390

umol, 3,0 duong lugng). Céc binhdugc day nép va khudy & 30 °C trong 2 gid. Sau khi

cac phan Umg duogc xem 1 hoan thanh boi LC-MS, dung mdi dugc 1am bay hoi trong

diéu kién ap suit giam dé thu dugc céc phén can ma duogc tinh ché bang HPLC didu

ché dé thu dugc céc san pham cuoi.

Vi |Phan t |FhADL .
lugng (theo | Tén
du lugng )
quan sat)
2-(4-acryloylpiperazin-1-yl)-N-(propan-2-yl)-5H-
200 | 3424 | 343 (4-acryloylpip y1)-N-(propan-2-yl)
pyrolo[2,3-b]pyrazin-7-carboxamit
2-{[(3R,4R)-1-acryloyl-3-flopiperidin-4-yl]Jamino}-
291 | 374,42 |375 N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit
2-[(1R,4R)-5-acryloyl-2,5-diazabixyclo[2.2.2]oct-2-
292 |368,44 |369 yl]-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit
2-(4-acryloyl-3,3-dimetylpiperazin-1-yl)-N-(propan-
203 | 37046 |371 (4-acryloy ylpip yD)-N-(prop
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(3R)-4-acryloyl-3-(propan-2-yl)piperazin-1-yl]-N-
204 | 38448 |385 [(3R) yloyl-3-(propan-2-yl)pip yll |
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(3S)-4-acryloyl-3-metylpiperazin-1-yl]-N-(propan-
205 | 35643 | 357 [(38)-4-acryloy ylpip yl]-N-(prop
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-(2-acryloyl-2,6-diazaspiro[3.4]oct-6-yl)-N-(propan-
296 |368,44 |369 (Z-acryloy piro]3.4] yD-N-{prop
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(2S)-4-acryloyl-2-metylpiperazin-1-yl]-N-(propan-
207 | 35643 | 357 [(29) yloy tylpip yl]-N-(prop
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
2-[(2S,5R)-4-acryloyl-2,5-dimetylpiperazin-1-yl]-N-
298 |370,46 |371 8 ) 7o ypp. .
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
299 |370,46 |371 2-[(38S)-4-acryloyl-3-etylpiperazin-1-yl]-N-(propan-2-
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yl)-5SH-pyrolo[2,3-b]pyrazin-7-carboxamit

300

354,41

355

2-[(18,4S)-5-acryloyl-2,5-diazabixyclo[2.2.1]hept-2-
yl1]-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit

301

368,44

369

2-[(1R,5S)-8-acryloyl-3,8-diazabixyclo[3.2.1]oct-3-
yl1]-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit

302

386,46

387

2-{[(3S,4R)-1-acryloyl-3-metoxypiperidin-4-
yl]amino}-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-

7-carboxamit

303

398,51

400

2-[(3S)-4-acryloyl-3-(2-metylpropyl)piperazin-1-yl]-
N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit

304

368,44

369

2-[(18,4S)-5-acryloyl-2,5-diazabixyclo[2.2.2]oct-2-
y1]-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit

305

386,46

387

2-{[(3R,4R)-1-acryloyl-3-metoxypiperidin-4-
yl]lamino}-N-(propan-2-yl)-5SH-pyrolo[2,3-b]pyrazin-

7-carboxamit

306

370,46

371

2-[(3R,5S)-4-acryloyl-3,5-dimetylpiperazin-1-yl]-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

307

356,43

357

2-[(2R)-4-acryloyl-2-metylpiperazin-1-yl]-N-(propan-
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

308

368,44

369

2-(5-acryloyl-2,5-diazabixyclo[2.2.2]oct-2-yl)-N-
(propan—Z-yl)-SH—pyrolo[2,3-b]pyrazin-7-carboxamit

309

382,47

383

2-[(2R)-4-acryloyl-2-xyclopropylpiperazin-1-yl]-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

310

354,41

355

2-(6-acryloyl-2,6-diazaspiro[3.3Thept-2-yl)-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

311

370,46

371

2-[(3R)-4-acryloyl-3-etylpiperazin-1-yl]-N-(propan-
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

312

370,46

371

2-(4-acryloyl-2,2-dimetylpiperazin-1-yl)-N-(propan-
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2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

313

368,44

369

2-(7-acryloyl-4,7-diazaspiro[2.5]oct-4-yl)-N-(propan-
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

314

382,47

383

2-[(2S)-4-acryloyl-2-xyclopropylpiperazin-1-yl]-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

315

382,47

383

2-{[(3-endo)-8-acryloyl-8-azabixyclo[3.2.1]oct-3-
yl]amino}-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-

7-carboxamit

316

370,46

371

2-[(2S,5S)-4-acryloyl-2,5-dimetylpiperazin-1-yl]-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

317

386,46

387

2-{[(3R,4S)-1-acryloyl-3-metoxypiperidin-4-
yl]amino }-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-

7-carboxamit

318

370,46

371

2-[(1-acryloyl-4-metylpiperidin-4-yl)amino]-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

319

382,47

383

2-{[(3-ex0)-8-acryloyl-8-azabixyclo[3.2.1]oct-3-
yl]amino}-N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-

7-carboxamit

320

374,42

375

2-{[(3S,4R)-1-acryloyl-3-flopiperidin-4-ylJamino }-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

321

370,46

371

2-[(2R)-4-acryloyl-2-etylpiperazin-1-yl]-N-(propan-
2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

322

368,44

369

2-(6-acryloyl-1-metyl-2,6-diazaspiro[3.3 hept-2-yl)-
N-(propan-2-yl)-SH-pyrolo[2,3-b]pyrazin-7-

carboxamit

323

384,48

385

2-[(2S)-4-acryloyl-2-(propan-2-yl)piperazin-1-yl]-N-
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

324

384,44

385

2-(7-acryloyl-3-oxa-7,9-diazabixyclo[3.3.1]non-9-yl)-
N-(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit

325

370,46

371

2-[(2S)-4-acryloyl-2-etylpiperazin-1-yl]-N-(propan-2-
yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
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2-[(2R,5R)-4-acryloyl-2,5-dimetylpiperazin-1-yl]-N-
326 |370,46 |371 K ) oY PP s
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(2R,58)-4-acryloyl-2,5-dimetylpiperazin-1-yl]-N-
327 370,46 |371 8 ) oY _ PP e
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

2-[(2R,68)-4-acryloyl-2,6-dimetylpiperazin-1-yl]-N-
328 |370,46 |371 I ) oY PP vl
(propan-2-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit

Pidu ché hop chit 329: 2-Bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5SH-pyrolo[2,3-
b]pyrazin.
Puogc didu ché nhu mo ta trong WO2010/063634.

Diéu ché hop chit 330: 2-Bromo-N-isopropyl-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit.

Pugc didu ché nhu md ta trong Journal of Medicinal Chemistry, 56(4), 1677-1692
(2013).

Diéu ché hop chit 331: 2-Bromo-N-(tert-butyl)-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit.

Puoc didu ché nhu mé ta trong Journal of Medicinal Chemistry, 56(4), 1677-1692
(2013).

Didu ché hop chit 332: Axit 2-Bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxylic.

Puoc didu ché nhu mé ta trong Journal of Medicinal Chemistry, 56(4), 1677-1692
(2013).

Piéu ché hop chit 333: 2-Bromo-7-iodo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin.

Buéc 1. 2-Bromo-7-iodo-5H-pyrolo[2,3-b]pyrazin. B sung N-iodosucxinimit (11,8 g,
3,6 mmol) & nhiét dd trong phong vao dung dich chira 2-bromo-5H-pyrolo[2,3-
b]pyrazin (8 g, 40,4 mmol) trong DMF (160 mL), va khudy trong 1 gi¢. TLC (Ete dau
hoa: EtOAc, 2:1) cho thiy phan tng d4 hoan thanh. Hon hop phéan tmg dugc pha lodng
bing nuéc (500 mL), va chiét bing EtOAc (300 mL x 3). C4c 16p hitu co hén hop
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duoc rira bi'mg nude mudi, va lam kho qua Na2SO4. Sau khi lgc, dung moi dugc loai
b6 trong diéu kién 4p suit giam dé tao ra 2-bromo-7-iodo-5H-pyrolo[2,3-b]pyrazin
(26,1 g, 100 %) dudi dang chat rin mau nau (chira mot it DMF).

Budc 2. 2-Bromo-7-iodo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin.
Bb sung timg giot dung dich chtra hop chét 2 (26,1 g, 80,56 mmol) trong DMF (200
mL) & 0 °C vao huyén phi chira NaH (4,83 g, 120,83 mmol) trong DMF (100 mL), va
khudy & nhiét d6 nay trong 20 phut. Sau d6, sem-Cl (16,14 g, 96,67 mmol) dugc bd
sung vao timg giot ¢ 0 °C, va 1am 4m dén nhiét do trong phong trong 1 gidr. TLC (ete
du hoa/EtOAc, 2:1) cho thiy phan tmg d4 hoan thanh. H3n hop phan (mg dugc rét tir
tir vao nude da (300 mL). Hn hop nay dugc chiét bang EtOAc (200 mL x 4), va cac
16p hitu co hdn hop dugce rira béng nudc mubdi, va 1am khd qua NapSOs. Sau khi loc,
dung méi dugc loai bod trong diéu kién 4p sudt gidm, va tinh ché bing phuong phap séc
ky cot nhanh (ete dau hoa/etyl axetat, 4:1) dé tao ra san pham (13 g, 36 %) duéi dang
chit rin mau vang. 'H NMR (400MHz, CDCl3) &: 8,33 (s, 1H), 7,76 (s, 1H), 5,62 (s,
2H), 3,55 - 3,48 (m, 2H), 0,94 - 0,88 (m, 2H), -0,05 (s, 9H), LCMS (M+H) 455,7.

Pidu ché hop chit 334: Metyl 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]|pyrazin-7-carboxylat.

OH
OH Chét ph4 Jones/Axeton
Br\[ I\> Formaldehyt Br\[NI\g _ NaOH Br Ig At phén g OneSBr eorg
N\ \[
) T Ly

NaOH/Dloxan-HzO )
H
HO

—~0
Axit sulphamic/dioxan Br
Br\[Nr\g P Br. ﬁ SOCl, Br NaH/DMF \[ j\/\zf
AN
o NaClOy, KHoPO,/H,0 \[ h \eOH \[ \
H

H/

SI\

Bué6c 1. (2-Bromo-5H-pyrolo[2,3-b]pyrazin-5,7-diyl)dimetanol. B6 sung ting giot
dung dich nuéc NaOH (590 mL, 1175 mmol, 2 M) & nhiét do trong phong vao dung
dich c6 khudy chtra 2-bromo-5H-pyrolo[2,3-b]pyrazin (116,5 g, 589 mmol) trong di-
oxan (1,75 L), sau d6 formaldehyt (481 mL, 5884 mmol, dung dich nuéc 37%) duogc
bd sung vao hdn hop ndy & nhiét do trong phong. Sau d6, hdn hop thu duoc duoc
khudy & nhiét d trong phong trong 18 gid. TLC (ete dau hoa/EtOAc, 2:1) thé hién
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ring nguyén lidu ban d4u da duogc tiéu thu hoan toan. Ba mé dugc két hop dé cling tinh
sach. Hn hop phéan vmg dugc 1am bay hoi dé loai bo hau hét dung méi. Phan con lai
duge trung hoa bing 2 M HCI va chiét bing EtOAc (1 L x 3), cac 16p hitu co hdn hop
duoc rira bang nude (1 mL) va nude mubdi (1 mL), 1am kho qua Na2SO4 va cb dac dén
khd, ma duoc nghidn tinh ché bing MTBE dé tao ra (2-bromo-5H-pyrolo[2,3-
b]pyrazin-5,7-diyl)dimetanol (450 g, 95,5%) dudi dang chit rin mau vang,

Buéc 2. (2-Bromo-5H-pyrolo[2,3-b]pyrazin-7-yl)metanol. B sung timg giot dung
dich chira NaOH (70,3 g, 1758 mmol) trong H20 (880 mL) & nhiét d trong phong vao
huyén phtt chra (2-bromo-5H-pyrolo[2,3-b]pyrazin-5,7-diyl)dimetanol (150 g, 586
mmol) trong THF (1,5 L). Sau khi bd sung, hdn hop thu dugc duge khudy & nhiét do
trong phong trong 18 gid. HNMR thé hién rang con lai khoang 18% nguyén liéu ban
dau. Hon hop phan tmg duge khudy & nhiét do trong phong trong 48 gid. HNMR thé
hién réng nguyén liéu ban dau da duoc tiéu thu hoan toan. Ba mé duge két hop dé
cung tinh sach. Hén hop phan tng duge 1lam bay hoi d8 10ai bo hiu hét THF. Phén con
lai dang nué6e dugc axit héa dén pH= 3~4 bing HCI 2M va chiét bing EtOAc (3 mL x
3), céc 16p hitu co hdn hop duge rira bang nudce (3 L) va nude mudi (3 L), 1am kho qua
NaySO4 va ¢d dic dé tao ra (2-bromo-5H-pyrolo[2,3-b]pyrazin-7-yl)metanol (381 g,
96%) dudi dang chét rin mau vang, dugc str dung cho budc tiép theo khong can tinh
ché.

Buéc 3. 2-Bromo-5H-pyrolo[2,3-b]pyrazin-7-carbaldehyt. B4 sung timg giot Chét
phan tng Jones (253 mL, 674 mol, 2,67 M) ¢ duéi 10 °C vao huyén phu chira (2-
bromo-5H-pyrolo[2,3-b]pyrazin-7-yl)metanol (127 g, 562 mmol) trong axeton (2,5 L).
Sau khi b6 sung, hdn hop thu dugc dugc khudy & nhiét do trong phong trong 50 phut,
13 thoi gian huyén phii tré nén sach va sau dé chit rén mau niu dugc két tia. Ba mé
duoc két hop dé cung tinh sach. H3n hop phan g duge dép tét bang i-PrOH (60 mL)
va loc, banh loc duoc rira bng axeton (1 L x2), dich loc hdn hop duoc 1am bay hoi dé
tao ra 2-bromo-5H-pyrolo[2,3-b]pyrazin-7-carbaldehyt (320 g, 84,4%) duéi dang chat
rén mau vang. (dung dich gbc chira chit phan tmg Jones (2,67 M) duge didu ché bang
cach bb sung cin than 2SOy dic (184 mL) vao CrO; (213,6 g) sau d6 pha loang dén
800 mL bang H>0.)

Budc 4. Axit 2-Bromo-5H-pyrolo[2,3-b]pyrazin-7-carboxylic. B6 sung timg giot dung
dich chtra NaClO; (36,4 g, 400 mmol) va KH2PO4 (227 g, 1667 mmol) trong H20 (0,5
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L) trong khoang thoi gian 40 phut & nhiét d§ dudi 0 °C vao dung dich c6 khuéy chua
2-bromo-5H-pyrolo[2,3-b]pyrazin-7-carbaldehyt (75 g, 333 mmol) va axit sulphamic
(163 g, 1667 mmol) trong dioxan-H20 (1,5 L, 4:1, thé tich/thd tich). Sau khi bd sung,
hdn hop thu duge duge khudy & nhiét do trong phong trong 18 git. TLC (ete dau
hoa/EtOAc, 1:1) thé hién ring nguyén liéu ban dAu da duoc tiéu thy hoan toan. Hai mé
dugc két hop dé cung tinh sach. Hén hop phan tng dugc phan doan gitta EtOAc (2 L)
va nuée (1 L), duge chiét tiép bing EtOAc (1,5 L). Céc 16p hitu co hdn hop duogc rira
béng nude (1 L) va nude mubi (1 L), 1am khd qua Na2SO4 va cb dic dé tao ra axit 2-
bromo-5H-pyrolo[2,3-b]pyrazin-7-carboxylic (120 g, 75%) dudi dang chét rén mau
vang.

Budéc 5. Metyl 2-bromo-5H-pyrolo[2,3-b]pyrazin-7-carboxylat. B4 sung vao huyén
phi & 0 °C chtra axit 2-bromo-5H-pyrolo[2,3-b]pyrazin-7-carboxylic (145 g, 602
mmol) trong MeOH (1,5 L) dugc bd sung timg giot SOCL (93 g, 781 mmol) trong
khoang thoi gian 40 phiit. sau khi b6 sung, hén hop thu duge dugc dun néng dén hoi
luu trong 4 gid, thoi gian nay huyén tré nén trong va sau d6 chét rén mau vang dugc
két tha. TLC (ete dau hoa/EtOAc, 1:1) thé hién ring nguyén liéu ban dau da dugc tiéu
thu hoan toan. Hdn hop phan g duoc 1am bay hoi dén kho, ma duoc nghién tinh ché
bang MTBE dé tao ra metyl 2-bromo-5H-pyrolo[2,3-b]pyrazin-7-carboxylat (109 g,
71%) dudi dang chét rén mau vang.

Budc 6. Metyl 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxylat. B sung ting phin metyl 2-bromo-5H-pyrolo[2,3-b]pyrazin-7-carboxylat
(55 g, 228 mmol) vao huyén pht & 0 °C chira NaH (11,9 g, 297 mmol, 60% trong dau)
trong DMF (500 mL). Sau khi bd sung, hdn hgp phan ung dugc khudy & 0 °C trong 10
phit. Sau d6 SEMCI (49,3 g, 251 mmol) dugc bd sung timg giot vio hdn hop nay &
nhiét do duéi 0 °C. Sau d6, hdn hop thu duge duge khudy & nhiét d6 trong phong trong
3 gid. TLC (ete diu hoa/BtOAc, 1:1) thé hién ring nguyén lidu ban dau da duoc tiéu
thu hoan toan. Hai mé dugc két hop dé ciing tinh sach. Hon hgp phén tmg duogc rét
vio nuée d4 (1,5 L), sau d6 duge chit bing EtOAc (1,5 L x 3). C4c 16p hitu co hén
hop duoc rira bang nuée (2 L) va nude mudi (1,5 L x 3), 1am khd qua NazSO4 va cd
diic dén kho. Phan con lai duge nghién tinh ché bing MTBE dé tao ra metyl 2-bromo-
5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxylat (105 g, 59,7
%) dudi dang chét rin mau tring. 'H NMR (400 MHz, DMSO-ds) § 8,90 - 8,85 (m,
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1H), 8,61 (s, 1H), 5,70 (s, 2H), 3,87 (s, 3H), 3,57 (t, J=8,0 Hz, 2H), 0,83 (t, J=7,8 Hz,
2H), -0,05 -0,14 (m, 9H).

Vi du 335: (R)-1-(3-((5H-Pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-yl)prop-2-en-

1-on.
MePhos, Pdz(dba)s
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NG o SN oy
NN NN Vi o< {
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pyrolo[2,3-b]pyrazin
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. H ﬁkm NN N N
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HN ” T DIEA (5 duong lugng) o Tr

N
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d-CHCIs (0,036M) 1 7>
2°C-22°C, 60 phut

Budc 1. 2-Bromo-5-trityl-5H-pyrolo[2,3-b]pyrazin. G 40 °C, dung dich chtta 2-bromo-
5H-pyrolo[2,3-b]pyrazin (725 mg, 3,66 mmol) va xesi cacbonat (3250 mg, 9,95 mmol)
trong DMF (20,0 mL) dugc xir ly bang trityl clorua (925 mg, 3,32 mmol). Sau 2 gid,
hén hop phan img dwoc 1am mat dén nhiét d6 méi trudng va rét vao nude (150 mL).
Hon hop nay duge loc va banh loc duge nghién tinh ché bang nuéc (250 mL) trong 1
gio. Chét rin dugc tach va két tinh lai tir etanol néng dé tao ra 2-br0mo-5-trity1—5H;
pyrolo[2,3-b]pyrazin (750 mg, 52%) dudi dang tinh thé rin khong mau. LC/MS
(M+H) 440,16.

Buéc 2. (R)-fert-Butyl 3-((5-trityl-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-
carboxylat. Trong nito, dung dich chita (R)-fert-butyl 3-aminopyrolidin-1-carboxylat
(850 mg, 4,5 mmol), 2-bromo-5-trityl-5H-pyrolo[2,3-b]pyrazin (1000 mg, 2,3 mmol),
Dioxan d& dudi khi (9,0 mL), natri tert-butoxit (500 mg, 5,2 mmol), Pda(dba); (35 mg,
0,23 mmol), va MePhos (85 mg, 0,23 mmol) dugc dun ndong dén 125°C. Sau 90 phut,
hén hop phan tng duoc loc qua tAm Celite™ moéng va dung méi dugc loai bo trong
chan khong. Dau thd thu dugc dugc hoa tan trong 100 mL EtOAc:nude ty 18 1:1 va
pha hitu co duogc chiét. Lép nude dugce chiét nguoc bang EtOAc (2 x 50 mL). Céc 16p
hitu co duge két hop, 1am khoé qua natri sulfat, loc, c6 déc trong chén khong, va tinh

ché bing phuong phap sic ky cot dé tao ra (R)-tert-butyl 3-((5-trityl-5H-pyrolo[2,3-
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b]pyrazin-2-yl)amino)pyrolidin-1-carboxylat (520 mg, 42%) duéi dang chét rén khong
mau. LC/MS (M+H) 546,39.

Bude 3. (R)-N-(Pyrolidin-3-yl)-5-trityl-5H-pyrolo[2,3-b]pyrazin-2-amin. Dung dich
chita  (R)-tert-butyl  3-((5-trityl-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-
carboxylat (250 mg, 0,46 mmol) duoc xi Iy bang HCIl 2,0M /ete (10 mL) va siéu 4m
trong 15 phut. Sau d6, hdn hop phéan ung dugc khudy trong 3 gid & nhiét do moi
trudng va dung méi duge loai bé trong chan khéng dé tao ra (R)-N-(pyrolidin-3-yl)-5-
trityl-5H-pyrolo[2,3-b]pyrazin-2-amin (221 mg, 100%) duéi dang mudi HCI. LC/MS
(M - H) 446,33.

Buéc 4. (R)-1-(3-((5-Trityl-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-yl)prop -
2-en-1-on. Dung dich chtta (R)-N-(pyrolidin-3-yl)-5-trityl-5H-pyrolo[2,3-b]pyrazin-2-
amin (220 mg, 0,47 mmol) trong clorofom khan (10,0 mL) dugc xir Iy bang bazo Hu-
nig (0,4 mL, 3,0 mmol), 1am mat dén 2 °C, va xr Iy timg giot bang dung dich chira
acrylic clorua (0,38 mL, 0,47 mmol) trong clorofom khan (2,0 mL). Sau 30 phut, hdn
hop phén tmg duge 1am 4m dén nhiét d6 mdi trudng va d& cho khudy trong 1 gid trudce
khi duoc 1am mét dén 2 °C va ngimg phan tng bang natri bicacbonat 10% (15 mL).
Pha hitu co duogc chiét va 16p nude duoc chiét tré lai bang clorofom (2 x 10 mL). C4c
16p hitu co dugc Kkét hop, 1am khd qua magie sulfat, loc, c6 ddc trong chan khong va
tinh ché bing phuwong phap sic ky cot dé tao ra (R)-1-(3-((5-trityl-5H-pyrolo[2,3-
b]pyrazin-2-yl)amino)pyrolidin-1-yl)prop -2-en-1-on (221 mg, 97%) dudi dang chét
ran khong mau. LC/MS (M+H) 500,35.

Buée 5. (R)-1-(3-((5H-Pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-yl)prop-2-en-1-
on. Dung dich chira (R)-1-(3-((5-trityl-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-
1-yl)prop -2-en-1-on (221 mg, 0,5 mmol) trong TFA (4,9 mL) duogc dé cho khudy &
nhiét dd moi trudng trong 22 gid. C6 ddc trong chén khong va tinh ché bang phuong
phép séc ky cot dé tao ra (R)-1-(3-((SH-pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-
yl)prop-2-en-1-on (107 mg, 84%) dudi dang chét rin khong mau. LC/MS (M+H)
258,3. '"H NMR (400 MHz, DMSO-de) & 11,41 (s,1H), 7,62 (s, 1H), 7,43 (s, 1H), 6,77-
6,71 (m, 1H), 6,59-5,54 (m, 1H), 6,26 (s, 1H), 6,15-6,09 (m, 1H), 5,65-5,59 (m, 1H),
4,45-4,01 (m, 1H), 3,99-3,88 (m, 1H), 3,70-3,44 (m, 3H), 2,22 - 1,86 (m, 1H), 1,19-
1,14 (m, 1H).
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Vi du 336: (S)-1-(3-((5H-Pyrolo[2,3-b]pyrazin-2-yl)amino)pyrolidin-1-yl)prop-2-en-1-
on.

Pugc didu ché nhu trong Vi du 173, trlr viée st dung (S)-tert-butyl 3-aminopyrolidin-
1-carboxylat & budc 2.

LC/MS (M+H) 258,3. '"H NMR (400 MHz, DMSO-d¢) & 11,41 (s,1H), 7,62 (s, 1H),
7,43 (s, 1H), 6,77-6,71 (m, 1H), 6,59-5,54 (m, 1H), 6,26 (s, 1H), 6,15-6,09 (m, 1H),
5,65-5,59 (m, 1H), 4,45-4,01 (m, 1H), 3,99-3,88 (m, 1H), 3,70-3,44 (m, 3H), 2,22 —
1,86 (m, 1H), 1,19-1,14 (m, 1H).

Vi du 337: 1-(3-((5H-Pyrolo[2,3-b]pyrazin-2-yl)amino)azetidin-1-yl)prop-2-en-1-on.
Puoc didu ché nhu trong Vi du 173, trlr viée st dung tert-butyl 3-aminoazetidin-1-
carboxylat & budc 2. LC/MS (M+H ) 244,3. "H NMR (400 MHz, DMSO-ds) & 11,47
(s,1H), 7,62 (s,1H), 7,46 (s,1H), 7,17 (bs, 1H), 6,36-6,29 (m, 1H), 6,24 (s,1H), 6,11-
6,06 (m,1H), 5,65-5,62 (m, 1H), 4,56 -4,54 (m, 2H), 4,68-3,75 (m, 3H).

Vi du 338: 2-((1-Acryloylpiperidin-4-yl)oxy)-N-(tert-butyl)-5H-pyrolo[2,3-b]pyrazin-

7-carboxamit.
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Buéc 1. tert-Butyl 4-((7-(tert-butylcarbamoyl)-5-((2-(trimetylsilyl)etoxy)metyl)-SH-
pyrolo[2,3-b]pyrazin-2-yl)oxy)piperidin-1-carboxylat. B  sung tert-butyl 4-
hydroxypiperidin-1-carboxylat (188 mg, 0,935 mmol) va Cs,COs (305 mg, 0,935
mmol) & nhiét d6 trong phong vao dung dich chira 2-bromo-N-(tert-butyl)-5-((2-
(trimetylsilyl)etoxy) metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (200 mg, 0,468
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mmol) trong 10 mL toluen. H3n hop nay dugc dudi khi va suc bing N> vai lan,
Pd2(dba); (43 mg, 0,0468 mmol) va dppf (34 mg, 0,06 mmol) dugc bd sung nhanh
chéng va cac binh duoc dudi khi va suc N, vai 1dn nhu truée. Sau khi bd sung, hon
hop nay dugc dun néng dén 100 °C qua dém. TLC (ete dau hoa: EtOAc, 4:1) thé hién
ring 2-bromo-N-(tert-butyl)-5-((2-(trimetylsilyl) etoxy)metyl)-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit di dugc tiéu thu hoan toan. Hon hop thu duge duge 1am mét
dén nhiét d6 moi trudng va hdn hop nay duoc pha lodng bing H>O (30 mL). Hon hop
nuée ndy duoc chiét bing etyl axetat (30 mL x 2). Céc 16p hitu co hdn hgp dugc ria
bang nudc mudi, 13m khd qua Na;SO4 khan, ¢6 dic va tinh ché bing phuong phép sic
ky (silic oxit, ete diu hoa: EtOAc tir 10:1 dén 1:2) dé tao ra tert-butyl 4-((7-(tert-
butylcarbamoyl)-5-((2-(trimetylsilyl)etoxy)metyl)-5SH-pyrolo[2,3-b]pyrazin-2-
yl)oxy)piperidin-1-carboxylat ( 160 mg, 62,7%) dudi dang dau.

Buéc 2.  N-(tert-Butyl)-5-(hydroxymetyl)-2-(piperidin-4-yloxy)-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit. tert-Butyl 4-((7-(tert-butylcarbamoyl)-5-((2-(trimetylsilyl)
etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-2-yl)oxy)piperidin-1-carboxylat (160 mg, 0,29
mmol) dugc hoa tan trong dung dich hdn hop chita TFA/DCM (1 mL/7 mL, 1:7 thé
tich/thé tich) & nhiét d6 trong phong. Hon hop nay duge khudy & nhiét d6 trong phong
qua dém. LC-MS thé hién ring hiu hét tert-butyl 4-((7-(tert-butylcarbamoyl)-5-((2-
(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-2-yl)oxy)piperidin-1-carboxylat
da duoc tiéu thu. Hn hop thu duge dugc co dic trong chan khong, va rira bing DCM
vai 14n dé tao ra mubi TFA thd ctia N-(tert-butyl)-5-(hydroxymetyl)-2-(piperidin-4-
yloxy)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (200 mg, ~0,29 mmol) dudi dang dau
ma duoc st dung cho bude tiép theo khong can tinh sach tiép. LC/MS (M+H) 348,2.
Buéc 3. N-(tert-Butyl)-2-(piperidin-4-yloxy)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit.
Mubdi TFA cta N-(tert-butyl)-5-(hydroxymetyl)-2-(piperidin-4-yloxy)-5H-pyrolo[2,3-
b]pyrazin-7-carboxamit (200 mg, ~0,29 mmol) dugc hoa tan trong dung dich hén hop
chira NH3*H,0/MeOH (1,8 mL/5,4 mL, 1:3 thé tich/thé tich) & nhiét do trong phong.
Hn hop nay duge khudy & nhiét do trong phong trong 2 git. TLC (DCM/MeOH,10:1)
thé hién rang nguyén lidu ban ddu d3 duoc tiéu thu. Hon hop thu duge duoc 1am bay
hoi trong chan khéng, va rira bang DCM vai 14n dé tao ra N-(tert-butyl)-2-(piperidin-
4-yloxy)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit th6 (160 mg, ~0,29 nunol) dudi dang
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diu ma duge sir dung cho budc tiép theo khong cén tinh sach tiép. LC/MS (M+H)
318,2.

Buéc 4. 2-((1-Acryloylpiperidin-4-yl)oxy)-N-(tert-butyl)-SH-pyrolo[2,3-b]pyrazin-7-
carboxamit. B6 sung timg giot DIPEA (56 mg, 0,435 mmol) vao dung dich chira N-
(tert-butyl)-2-(piperidin-4-yloxy)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (80 mg;
~0,145 mmol) trong dung dich hdn hop chita THF/H20 (2 mL/2 mL, 1:1, thé tich/thé
tich) & nhiét d6 trong phong. Hon hop nay sau d6 dugce lam mat dén 0 °C va acryloyl
clorua (26 mg, 0,29 mmol) dugc bd sung timg giot. Sau khi bd sung, hdn hop nay
dugc khudy & 0 °C trong 2 gid. TLC (DCM/MeOH, 10:1) thé hién ring phan tmg da
hoan thanh. Hdn hop nay duoc b sung 10 mL H>0, va hdn hop nudc ndy dugce chiét
bing etyl axetat (10 mL x 2). C4c phan doan hiru co hdn hop duge rira bang nudc
mubi, 1dm khd qua NaySOs khan va c6 dic trong chan khong. Phan con lai thu dugc
duge tinh ché bing prep-HPLC d tao ra 2-((1-acryloylpiperidin-4-yl)oxy)-N-(tert-
butyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (tong 30 mg, 30% cta 3 budc) dudi
dang chét rén mau tring. LC/MS (M+H) 372,2. 'H NMR (400 MHz, DMSO-ds)
8,114 (s, 1H), 7,981 (s, 1H), 7,790 (s, 1H), 6,870-6,802 (m, 1H), 6,126-6,078 (m, 1H),
5,688-5,656 (m, 1H), 5,236-5,217 (m, 1H), 3,946 (s, 2H), 3,461 (m, 3H), 2,080 (m,
2H), 1,838-1,722 (m, 2H), 1,428 (s, 9H).

Vi du 339: 2-((1-Acryloylpiperidin-4-yl)oxy)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit.

Puoc diéu ché nhu trong Vi du 176:((1-acryloylpiperidin-4-yl)oxy)-N-(tert-butyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit, trr viéc st dung 2-bromo-N-isopropyl-5-((2-
(trimetyl-silyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit & budc dau tién.
LC/MS (M+H) 358,2. 'TH NMR (400 MHz, DMSO-de) 6 1,15 - 1,38 (m, 6 H) 1,74 (br,
s,, 2 H) 2,13 (br, s,, 2 H) 3,41 - 3,60 (m, 2 H) 3,84 - 4,28 (m, 3 H) 5,25 (dt, J=8,09,
4,11 Hz, 1 H) 5,59 - 5,80 (m, 1 H) 6,13 (dd, J=16,69, 2,38 Hz, 1 H) 6,87 (dd, J=16,69,
10,42 Hz, 1 H) 7,78 (d, J=7,53 Hz, 1 H) 7,95 - 8,07 (m, 1 H) 8,13 - 8,32 (m, 1 H)
11,76 - 12,61 (m, 1 H).

Vi du 341: 2-(((2S,4S)-1-Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-5SH-
pyrolo[2,3-b]pyrazin-7-carboxamit.
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Vi du 342: 2-(((2R,4R)-1-Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit.
Budc 1. (2S,4S)-tert-Butyl 4-((7-(tert-butylcarbamoyl)-5-((2-(trimetylsilyl)etoxy)
metyl)-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)-2-metylpiperidin-1-carboxylat. Bb suﬁg
(28,48)-tert-butyl 4-amino-2-metylpiperidin-1-carboxylat (250 mg, 1,17 mmol) va
Cs2C0; (381 mg, 1,17 mmol) & nhiét d trong phong vao dung dich chira 2-bromo-N-
(tert-butyl)-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit
- (250 mg, 0,58 mmol) trong 15 mL toluen. H&n hop nay duoc dudi khi va suc bing N,
vai 1an. Pdy(dba)s; (55 mg, 0,058 mmol) va dppf (40 mg, 0,075 mmol) dugc bd sung va
binh nay dugc dudi khi va suc N, vai 1an nhu truée. Hon hop ndy duwoc dun néng dén
100 °C qua dém. TLC (ete diu hoa/EtOAc, 2:1) thé hién ring nguyén liéu ban dau da
duoc tiéu thu hoan toan. Hbn hop thu duoc dugc 1am mat dén nhiét 46 mdi trudong va
hén hop ndy duoc pha lodng bang H,O (30 mL). Hon hop nudc nay dugc chiét bang
etyl axetat (30 mL x 2). Pha hitu co hdn hgp duge rira bing nuéc mudi, 1am khd qua
Na,SOs khan, c6 dic va tinh ché bing phwong phép sic ky (silic oxit, ete dau
hoa/EtOAc tir 10:1 dén 1:2) d8 tao ra (28,4S)-tert-butyl 4-((7-(tert-butylcarbamoyl)-5-
((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)-2-
metylpiperidin-1-carboxylat (308 mg, 95%) duéi dang dau.
Budc 2. N-(tert-Butyl)-2-(((2S,4S)-2-Metylpiperidin-4-yl)amino)-5SH-pyrolo|2,3-
b]pyrazin-7-carboxamit. (2S,4S)-tert-Butyl 4-((7-(tert-butylcarbamoyl)-5-((2-
(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-2-yl)amino)-2-metylpiperidin-1-
carboxylat (345 mg, 0,616 mmol) dugc hoa tan trong dung dich hdn hgp chua
TFA/DCM (1 mL/7 mL, 1:7 thé tich/thé tich) & nhiét dd trong phong. Hon hop nay
duge khudy & nhiét d trong phong qua dém. LC-MS cho thdy nguyén liéu ban diu
duoc tiéu thu. Hon hop thu duge dugc lam bay hoi trong chén khong, va rira bang
DCM vai 1an dé tao ra mudi TFA thd ctia N-(tert-butyl)-5-(hydroxymetyl)-2-(((2S,4S)-
2-metylpiperidin-4-yl)amino)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (500 mg, ~0,616
mmol) dudi dang diu ma duge st dung cho budc tiép theo khong can tinh sach tiép.
LC/MS (M+H) 361,2.
Mubi TFA cta N-(tert-butyl)-5-(hydroxymetyl)-2-(((2S,4S)-2-metylpiperidin-4-
yl)amino)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (500 mg, ~0,616 mmol) dugc hoa
tan trong dung dich h&n hop chita NH3+H20/MeOH (3 mL/9 mL, 1:3, thé tich/thé tich)
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& nhiét do trong phong. Hdn hop nay dwoc khudy & nhiét d¢ trong phong trong 2 gid,
LC-MS thé hién ring nguyén liéu ban diu da duogc tiéu thu. Hon hop thu dugc dugc
1am bay hoi trong chin khéng, va rira bang DCM vai lan dé tao ra N-(tert-butyl)-2-
(((2S,4S)-2-metylpiperidin-4-yl)amino)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit ~ thd
(500 mg, ~0,616 mmol) dudi dang dau, ma duoc st dung cho budce tiép theo ma khong
cAn tinh sach tiép. LC/MS (M+H) 331,2.

Buéc 3. rac- 2-(((2S,4S)-1-Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-5SH-
pyrolo[2,3-b]pyrazin-7-carboxamit. B sung ting giot DIPEA (232 mg, 1,8 mmol) vao
dung dich chira N-(tert-butyl)-2-(((2S,4S)-2-metylpiperidin-4-yl)amino)-5H-pyrolo
[2,3-b]pyrazin-7-carboxamit (500 mg, ~0,616 mmol) trong dung dich hén hop chta
THF/H,0 (8 mL, 1:1, thé tich/thé tich) & nhiét d6 trong phong. Hon hop nay sau d6
duge 1am mat dén 0°C va acryloyl clorua (108,6 mg, 1,2 mmol) dugc bd sung timg
giot & 0°C. Sau khi bd sung, hdn hop ndy duoc lam Am dén nhiét do mdi trudng va
khudy trong 2 gid. TLC (DCM/MeOH, 10:1) thé hién ring phan tmg d hoan thanh.
Hbn hop nay dugc pha lodng bang 10 mL H,0, va chiét bang etyl axetat (10 mL x 2).
Céc phan chiét hﬁ'ﬁ co hdn hop duge rira bang nude mudi, 1am kho qua Na;SO4 khan
va cb dic trong chan khéng. Phan cin thu dugce duge tinh ché bang prep-HPLC dé tao
ra rac-2-(((2S,4S)-1-acryloyl-2-metyl-piperidin-4-yl)amino)-N-(tert-butyl)-5SH-pyrolo
[2,3-b]pyrazin-7-carboxamit (tdng 32 mg, 14% cua 3 budc) dudi dang chét rén mau
tring. LC/MS (M+H) 385,2. 'TH NMR (400 MHz, DMSO-ds) 8 8,776 (s, 1H), 8,107 (s,
1H), 7,999-7,991 (d, 1H), 7,673 (s, 1H), 6,622-6,554 (m, 1H), 6,352-6,306 (m, 1H),
5,729-5,698 (m, 1H), 4,596-4,582 (d, 2H), 4,240-4,191 (m, 2H), 3,333-3,273 (m, 1H),
2,176-2,090 (m, 2H), 1,970-1,925 (m, 2H), 1,503 (s, 9H) 1,407-1,390 (d, 3H).

Buéc 4.  2-(((2S,4S)-1-Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit va  2-(((2R,4R)-1-acryloyl-2-metylpiperidin-4-
yl)amino)-N-(tert-butyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit. rac- 2-(((25,45)-1-
Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit dugc tinh ché bing SFC bét dbi (21x250 ChiralPak IA, CO»/EtOH) dé tao
ra hai dinh, hoa 14ap thé tuyét déi duoc gan tly y.

Pinh 1:  2-(((28,4S)-1-Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxamit. LC/MS (M+H) 385,2.
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Pinh  2:  2-(((2R,4R)-1-Acryloyl-2-metylpiperidin-4-yl)amino)-N-(tert-butyl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit. LC/MS (M+H) 385,2.

Vi du 343: 2-((1-Acryloylpiperidin-4-yl)amino)-N-(prop-2-yn-1-yl)-5H-pyrolo[2,3-
b]|pyrazin-7-carboxamit.

Buéc 1. tert-Butyl 4-((7-(prop-2-yn-1-ylcarbamoyl)-5-((2-(trimetylsilyl)etoxy)metyl)-
5H-pyrolo[2,3-b]pyrazin-2-yl)amino)piperidin-1-carboxylat. B6 sung HATU(2,78 g,
7,32 mmol) & 0 °C vao dung dich c6 khudy chira hop chit axit 2-((1-(tert-
butoxycacbonyl)piperidin-4-yl)amino)-5-((2-(trimetylsilyl) etoxy)metyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxylic (3 g, 6,1 mmol) trong 50 mL DMF. Sau khi b
sung, hén hop nay duoc khudy & nhiét d§ trong phong trong 20 phut. Sau d6 hop chét
prop-2-yn-1-amin (0,67 g, 12,2 mmol) va EtsN (1,23 g, 12,2 mmol) duoc bd sung
riéng r&. Sau khi b sung, hdn hop nay duge khuiy & nhiét do trong phong trong 3 gid.
LC-MS cho thiy axit d dugc tidu thy hoan toan. Bb sung vao hdn hgp nay H.0 (70
mL) va hdn hop nude nay duoc chiét bang etyl axetat (50 mL x 4). Céc phan chiét hitu
co dugc 1am khd qua NaxSO4 khan va dung méi duoc loai bod trong chin khong. San
phim thd dugc tinh ché bing phuong phap sic ky cot (silic oxit, EtOAc/Hep) dé tao ra
tert-butyl 4-((7-(prop-2-yn-1-ylcarbamoyl)-5-((2-(trimetylsilyl)etoxy)metyl)-SH-
pyrolo[2,3-b]pyrazin-2-yl)amino)piperidin-1-carboxylat (2,7 g, 83%) dudi dang chét
rin mau vang.

1H NMR (400 MHz, CHCl3-d) 6 -0,07 - -0,05 (m, 7 H) 0,85 - 0,95 (m, 2 H) 1,48 (s, 9
H) 1,66 (br s, 6 H) 2,16 (d, J=9,54 Hz, 2 H) 2,29 (t, J=2,51 Hz, 1 H) 2,94 - 3,06 (m, 2
H) 3,47 - 3,56 (m, 3 H) 4,01 (br s, 1 H) 4,12 (d, J=7,28 Hz, 2 H) 4,32 (d, J=2,01 Hz, 2
H) 4,50 - 4,62 (m, 1 H) 5,55 (s, 2 H) 7,66 (s, 1 H) 8,04 (s, 1 H) 8,39 (t, J=4,89 Hz, 1
H).

Budce 2. 5-(Hydroxymetyl)-2-(piperidin-4-ylamino)-N-(prop-2-yn-1-yl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit. Dung dich chua tert-butyl 4-((7-(prop-2-yn-1-
ylcarbamoyl)-5-((2-(trimetylsilyl)ethox-y)metyl)-5SH-pyrolo[2,3-b]pyrazin-2-
yl)amino)piperidin-1-carboxylat (2,2 g, 4,16 mmol) trong DCM khan (10 mL) duoc
1am mat dén -5°C trong bé metanol da. Sau d6 TFA (20 mL) duoc bd sung vao timg
giot. Sau khi bd sung, bé 1am mat dugc liy di va dung dich thu dugc duge khudy &

nhiét do trong phong trong 2 gid. LC-MS cho thdy phin ing d4 hoan thanh. Dung dich
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phan tmg duoc cd dic dé loai bé hiu hét DCM va TFA. Sau d6, MeOH (10 mL) duoc
bd sung va dung dich thu dugc duge cd dic lai va lam khé trong didu kién do chan
khong cao dé tao ra mubi TFA cua 5-(hydroxymetyl)-2-(piperidin-4-ylamino)-N-
(prop-2-yn-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (3,57 g, >100%) dudi dang
chét rin mau vang/dau. LC/MS (M+H) = 329,0.

Buéc 3.  2-(piperidin-4-ylamino)-N-(prop-2-yn-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit. B sung timg phan K»COs (5,7 g, 41,6 mmol) & nhiét d6 trong phong vao
dung dich c¢6 khudy chira muéi TFA cta 5-(hydroxymetyl)-2-(piperidin-4-ylamino)-N-
(prop-2-yn-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-carboxamit (3,57 g, thd) trong MeOH
khan (20 mL). Sau khi bd sung, hén hop thu duge dugc khudy & nhiét do trong phong
trong 2 gid. LC-MS cho thiy phan tmg da hoan thanh. Huyén pht phan tmg duoc loc,
va dich loc dugc co dic dé tao ra 2-(piperidin-4-ylamino)-N-(prop-2-yn-1-yl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxamit thd (4,47 g, >100%). LC/MS (M+H) =299,2

Buéc 4.  2-((1-acryloylpiperidin-4-yl)amino)-N-(prop-2-yn-1-yl)-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit.

B sung ting giot DIPEA (2,7mL, 20,8 mmol) vao dung dich chira 2-(piperidin-4-
ylamino)-N-(prop-2-yn-1-yl)-3H-pyrolo[2,3-b]pyrazin-7-carboxamit (4,49 g, tho, 4,16
mmol) trong THF/H20 (20 mL/20 mL, thé tich/thé tich=1:1). Hon hop thu dugc dugce
lam mat dén 0 °C va acryloyl clorua (376 mg, 4,16 mmol) dugc bd sung vao timg giot
& 0 °C. Sau khi bd sung, hdn hgp nay dugc khudy & 0°C trong 1 gid. LC-MS cho thiy
con lai ~20% nguyén liéu ban dau. Acryloyl clorua (376 mg) dugc bd sung tiép & 0-5
°C va sau d6 khudy & nhiét dé nay trong 0,5 gio. LC-MS cho thiy hiu hét nguyén liéu
ban diu da duoc tiéu thy. Hn hop phan tmg dugc chiét béang etyl axetat (20 mL x 3).
Cac ﬁha hitu co duoc két hop va rira bang nude mudi, 1am khd qua anhydrous NazSOq
va ¢d dic. Phin cin thu dugc duoc tinh ché bang HPLC diéu ché dé tao ra 2-((1-
acryloylpiperidin-4-yl)amino)-N-(prop-2-yn-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit (9 mg) duéi dang chét rén mau tring duc. LC/MS (M+H)=353,0

1H NMR (400 MHz, MeOH-d4) § 1,48 - 1,62 (m, 2 H) 2,24 (t, J=14,18 Hz, 2 H) 2,87
(t, J=2,51 Hz, 1 H) 3,07 - 3,22 (m, 1 H) 3,45 (br, s,, 1 H) 4,08 - 4,23 (m, 2 H) 4,30 (d,
J=2,26 Hz, 2 H) 4,50 (d, J=13,55 Hz, 1 H) 5,77 (dd, J=10,54, 2,01 Hz, 1 H) 6,23 (dd,
J=16,81,2,01 Hz, 1 H) 6,84 (dd, ]=16,81, 10,79 Hz, 1 H) 7,72 (s, 1 H) 7,94 (s, 1 H).
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Diéu ché hop chét 344: axit 2-((1-(tert-Butoxycacbonyl)piperidin-4-yl)amino)-5-((2-
(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxylic.

Buéc 1. metyl 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5SH-pyrolo[2,3-b]pyrazin-7-
carboxylat. HOn hop chita axit 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-SH-
pyrolo[2,3-b]pyrazin-7-carboxylic ( 50g, 134,8mmol), K.COs (28g, 202,2mmol) va
iodometan (34,5g, 242,9mmol) trong DMF( 1200mL) dugc dun néng & 35 °C trong 2
gid. Hon hop nay duoc 1am mét dén nhiét d6 trong phong, pha lodng bing nuéc
(500mL) va hdn hop nay dugc chiét bing etyl axetat( 800mL x 3). C4c pha hitu co két
hop dugc rira bang nude (2000mL x 1) va nude mudi (1000mL x 1), 1am kho qua
NaS04 khan va cd dic dé tao ra metyl 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxylat (49g, 94,4%) dudi dang chét rdn mau vang. LC/MS
(M+H)=387,9.

Budc 2. Metyl 2-((1-(tert-butoxycacbonyl)piperidin-4-yl)amino)-5-((2-(trimetylsilyl)
etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxylat. B8 sung tert-butyl 4-
aminopiperidin-1-carboxylat (30,4g, 151,9 mmol) va Cs2COs (66 g, 202,6 mmol) &
nhiét dd trong phong vao dung dich chta metyl 2-bromo-5-((2-
(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxylat (39g, 101,3 mmol)
trong 780 mL toluen. Hon hop ndy dugc dudi khi va suc béng N; vai 14n, tiép theo 1a
b6 sung Pda(dba)s (9,3g, 10,13 mmol) va dppf (7,3g, 13,17 mmol). Tiép theo, hén hop
nay dugc dudi khi va suc bang N vai 14n nhu trude. Hon hop thu duoc dugc dun ndng
dén 80 °C va khudy & nhiét do ndy qua dém trong Na. TLC (Ete dau hoa: EtOAc =4:1)
cho thiy metyl 2-bromo-5-((2-(trimetylsilyl)etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxylat dd dugc tiéu thy hoan toan. Hén hop thu duge duge 1am mat dén nhiét do
mdi truong va HoO (400 mL) duoc bd sung vao. Hon hop nudce nay duge chiét bang
EtOAc (300 mL x 3). Pha hitu co hdn hgp duge rua bang nudc mubi, 1am khé qua
Na,SOs khan, ¢b dic va tinh ché bing cot sic ky (silic oxit, ete dau hda: EtOAc tir 10:0
dén 10:3) dé tao ra metyl 2-((1-(tert-butoxycacbonyl)piperidin-4-yl)amino)-5-((2-
(trimetylsilyl)etoxy)metyl)-5SH-pyrolo[2,3-b]pyrazin-7-carboxylat (50 g, 78%) dudi
dang chét rin mau vang.

'H NMR (400 MHz, DMSO-ds) § ppm -0,09 (s, 9 H) 0,81 (t, J=7,91 Hz, 2 H) 1,42 (s,
9 H) 1,94 - 2,01 (m, 3 H) 2,96 (br, s,, 2 H) 3,52 (t, J=8,03 Hz, 2 H) 3,77 (s, 3 H) 3,84 -
3,96 (m, 3 H) 5,54 (s, 2 H) 6,86 (d, J=7,28 Hz, 1 H) 7,73 (s, 1 H) 8,29 (s, 1 H).
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Budc 3. Axit 2-((1-(tert-butoxycacbonyl)piperidin-4-yl)amino)-5-((2-(trimetylsilyl)
etoxy)metyl)-5H-pyrolo[2,3-b]pyrazin-7-carboxylic. B6 sung dung dich nuéc NaOH
IM (396mL) vao dung dich chta metyl 2-((1-(tert-butoxycacbonyl)piperidin-4-
yl)amino)-5-((2-(trimetylsilyl)etoxy)metyl)-SH-pyrolo[2,3-b]pyrazin-7-carboxylat
(50g, 99mmol) trong THF (1000mL). H6n hgp phan tng dugce khudy & nhiét do trong
phong qua dém. TLC (PE/EA=2:1) thé hién rang hdu hét metyl 2-((1-(tert-
butoxycacbonyl)piperidin-4-yl)amino)-5-((2-(trimetylsilyl)etoxy)metyl)-5H-
pyrolo[2,3-b]pyrazin-7-carboxylat con lai. Hén hgp phan tmg dugc dun néng dén 45°C
trong 3 gid. TLC (PE/EA=2:1) vn thé hién 14 con este. Hon hop phén ung duge dun
néng dén 60 °C qua dém. LC-MS cho thdy cdn lai khodng 15% este. Dung dich chta
NaOH (7,9g, 198 mmol) trong H,O (200mL) dugc bd sung vao hdn hop phan tng.
Hdn hop phan tmg dugc dun néng dén hdi luu. LC-MS cho thdy con lai khoang 8%
este. Sau khi 1am mét dén nhiét d6 trong phong, phan 16n THF dugc loai bo va trong
thoi gian nay chit rin mau xanh 14 dugc tao ra. Hon hop nay dugce loc va thu duge 45g
chit rén mau xanh 14 nhat. Chét rén nay duoc axit héa dén d6 pH=4~5 bing HC1 (2M
trong H20) va chiét bing etyl axetat (400mLx3). C4c pha httu co két hop duge rira
bang nude mudi, 1am khd qua Na,SOs khan va c6 dic dudi ap suét giam dé tao ra axit
2-((1-(tert-butoxycacbonyl)piperidin-4-yl)amino)-5-((2-(trimetylsilyl)etoxy)metyl)-
5H-pyrolo[2,3-b]pyrazin-7-carboxylic (tdng 29,1 g, 44% clia 3 budc) dudi dang chét
rén mau vang.

1H NMR (400 MHz, CDCl3) & ppm -0,04 (s, 8 H) 0,89 - 0,95 (m, 2 H) 1,48 (s, 9 H)
2,11 (d, J=11,29 Hz, 2 H) 2,94 - 3,05 (m, 3 H) 3,53 - 3,60 (m, 2 H) 3,97 (br, s,, 1 H)
4,08 (br, s,, 2 H) 4,71 (br, s,, 1 H) 5,58 (s, 2 H) 7,72 (s, 1 H) 8,05 (s, 1 H)

Dénh gid sinh hoc
Thir nghiém JAK Caliper & 4 uM hodc 1mM ATP

Céc chét thir nghiém dugc hoa tan trong dimetyl sulfoxit (DMSO) dén ndng do6
gbc 30 mM. Loat pha loéing 10%° 14n gdm 11 diém duoc tao ra trong DMSO v6i ndng
do6 cao nhét 12 600 pM. Pia chira hop chit thir nghiém cling chira cac giéng ddi ching
duong chira chit Grc ché da biét dé xé4c dinh hidu qua tic ché 100% va céc giéng ddi

chimg 4m chita DMSO dé xéc dinh khéng tic ché. C4c dia chtra hop chét ndy duoc pha
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lodng 1 dén 60 tao ra ndng d6 hop chét thir nghiém cubi cao nhéit 12 10 uM va ndng do
DMSO 2%.

Hop chét thir nghiém va va dbi ching thir nghiém dugc bd sung vao dia 384
giéng. Céc hdn hop phao tng chita 20 mM HEPES, d6 pH=7,4, magie clorua 10 mM,
albumin huyét thanh bd (bovine serum albumin - BSA) 0,01%, Tween 20 0,0005%,
ATP 4 uM hoidc 1 mM va co chét peptit 1 pM. Céc thir nghiém JAK3 chtra 1 pM pep-
tit JAKtide (FITC-KGGEEEEYFELVKK). Cac thir nghiém dugc bat diu bing cich
bd sung enzym JAK3 1nM va dugc 0 & nhiét d trong phong 75 phit ddi véi JAK3.
Nong d6 enzym va thoi gian 0 duoc t6i wu héa d6i v6i mbi ché phdm enzym méi va
dugc thay dbi chit it theo thoi gian dé dam bao ty 1& phosphoryl héa 20%-30%. Cac
thir nghiém dugc ding béng EDTA & ndng do cubi 10 mM, chit phan tmg Coating
Reagent 0,1% va HEPES 100 mM, d6 pH=7,4. Cac dia thir nghiém duoc dic lén thiét
bi Caliper Life Science Lab Chip 3000 (LC3000), v timg giéng dugc 14y mAu bang
cach st dung céc didu kién tach thich hop dé do lugng peptit khong duge phosphoryl
héa va dugc phosphoryl héa.

Do bn dinh cta chit (e ché JAK3 ddng héa tri & mau toan phan chudt cbng va nguoi

Méu chudt cbng duge thu gom 3 chudt cbng dirc Sprague-Dawley (200-250g, Charles
River Laboratories) va gbp chung cho mdi thit nghiém. Mau ngudi duge thu gom tir
mot dbi twong dan 6ng va mdt dbi twong phu nit khée manh & trung tAm Occupational
Health & Wellness Center tai Pfizer, Groton, CT va gép chung cho mdi thit nghiém.
Ca mau chudt cdng va mau ngudi dugc thu gom khi con tuoi vao céc 6ng K»-EDTA
va gift trén nudc d4. Mot phan phan udc cia mau duge chuyén sang cac vi éng va
duge 1am 4m lai trong 10 phut & 37°C bing thiét bi gia nhiét. Sau d6, hop chét thir
nghiém duoc bd sung vao (ndng do cudi 1 uM) va tiép tuc 0 trong 180 phit & 37 °C
lip hai mAu. Mot phn phan udc ctia hdn hop duge i duge 14y ra & cac thoi diém da
dinh trong qua trinh 0, tron v6i mot phén phén udc cua axetonitril chira chét ndi chuén,
xo4y va ly tAm. Céc dich ndi thu dugc duge 13y ra va phén tich bing LC-MS/MS dé
xac dinh ndng do hop chit gbe. Cac ty 18 dién tich dinh ctia hop chit gbc so véi chit

ndi chudn duoc ding dé x4c dinh ty 18 % hop chit gbc con lai theo thdi gian 1.
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Thir nghiém phosphoryl héa STAT5 duoc cam tig bing HWB IL-15

Sau khi pha lodng hang loat cic hop chit thir nghiém 1:2 trong DMSO & ndng do
mong mudn (500X ndng do cudi), cac hop chit dwoc pha lodng tiép trong PBS (bing
céch bd sung 4 pL hop ch4t/DMSO trong 96 pL PBS, [DMSO]=4%, 20X ndng 4o
cubi). B4 sung vao céc dia polypropylen 96 giéng, 90 ul HWB (mau toan phin cua
ngudi duge xtt Iy bang heparin)/giéng, tiép theo 13 5 pl/giéng DMSO 4% trong D-PBS
hodc cac ndng d6 chét e ché 20X khac nhau trong DMSO 4% trong D-PBS (khong
chira Ca*? hodc Mg*?) dé tao ra n?)ng d6 1X trong DMSO 0,2%. Sau khi trén va u
trong 45 phit & 37°C, 5 ul D-PBS (ddi chiing khong kich thich) hodc Sul IL-15 ngudi
gbc 20X (ndng dd cudi 1a 50 ng/ml) dugc bd sung vao, va trén ba lan. Sau khi 15
phut & 37°C, Dung dich dém phan gi4i/cd dinh 1X (dung dich dém phan giai/cd dinh
5x ctia BD Phosflow) duoc bd sung vao tit ca céc giéng véi luong 1000 ul/giéng, sau
d6 u trong 20 phut ¢ 37 °C va ly tAm nhe 5 phat & 1200 vong/phut. Sau khi rira trong
1000 ul dung dich dém FACS 1X va ly tAm nhe trong 5 phit & 1200 vong/phut, 400 ul
dung dich d8m Perm III lanh bang dugc bd sung vio ting giéng. Sau khi trdn nhe
nhang (1-2X) va U trén nudc da trong 30 phut, ly tdm nhe trong 5 phat & 1200
vong/phut khong gidn doan, va rira 1X trong 1000 ml dung dich dém FACS lanh (D-
PBS chita 0,1 % BSA va 0,1% natri azit), 250 ul/giéng khang thé mong mudn khéng
phospho STAT5 duoc lién hop AlexaFluor647 & dd pha lodng 1:125 trong dung dich
dém FACS dugc b sung vao. Sau khi 0 & 4°C qua dém, tAt c& cac mau dugc chuyén
sang dia polypropylen ddy hinh chit U 96 giéng, va kiém tra téng s& lympho bao béang

may dém té bao kiéu dong. Cac gia tri ICso thu duge duogc liét ké trong Bang.

P-STATS5 dugc cam tmg bang PBMC IL-15

Céc hop chét thir nghiém dugc pha lodng hang loat trong DMSO, va céc hgp chit
duoc pha lodng tiép trong méi trudng RPMI 1640 (Invitrogen #72400) c6 bb sung 10
mM HEPES, d6 pH=7,4, 1 mM natri pyruvat, va Penixilin/Streptomyxin (b%mg cach
bd sung 5 pL hop chd/DMSO trong 120 pL nuéc mudi duge dém bing phosphat
Dulbecco (D-PBS, 1X), [DMSO]=4%, va trdn dung dich nay bing cach ding bing pi-
pet 1ap di 1dp lai, 6X). IL-15 dugc pha lodng thanh ndng d6 820 ng/mL trong mdi
truong RPMI 1640.
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PBMC lanh ddng ctia ngudi (200-250 triéu t& bao/éng) dugc 1am tan bang & 37 °C.
Céc t& bao duoc chuyén sang 10 méi trudng 4m trong éng nén 50-mL, va ly tAm &
1200 vong/phut & nhiét do trong phong trong 5 phut. Dich ndi dugc hit ra. Cac té bao
duge tao huyén phu trong 3 mL huyét thanh ngudi 4m va @ & 37 °C trong thiét bi 0
nudi ciy mé trong 1,5 dén 2 gid. Sau khi bd sung 47 ml D-PBS (37 °C) vao huyén phu
PBMC/FBS, ly tim & 1200 vong/phut & nhiét d6 trong phong trong 5 phut, va hut dich
ndi ra, cac t& bao dugc tao huyén phi lai trong 20 mL méi trudng RPMI 4m. Chin
muoi pL huyén phi té bao dwgc chuyén bang pipet vao mdi giéng trong dia 96 giéng
sau, d4y hinh chit V, va dia ndy dugc u & 37 °C trong 30 phit. Nam pL hop chét duoc
chuyén vao mdi giéng (ndng d6 DMSO cudi 1a 0,2%), xody nhe va i & 37°C trong 15
phut; 5 pL. DMSO/PBS 4% dugc bd sung vio céc giéng d6i chung. Sau khi bd sung 5
pL IL-15 ngudi ndng d6 820 ng/mL (ndéng do cudi 41 ng/mL) vao mdi giéng (5 pL
PBS vio céc giéng dbi chimg), xody nhe va i & 37 °C trong 15 phit, tiép theo 12 bd
sung 0,3 mL paraformaldehyt/PBS 1% (37 °C) vao mbi giéng, va U dia & nhiét do
trong phong trong 15 phut, cac dia dugc ly tdm & 1200 vong/phut (Beckman GS-6R
hodc Sorvall Legend) & nhiét d6 trong phong trong 5 phut, va dich nbi duoc hut ra
bang pipet 8 dau hogc 12 du hut. Sau khi bb sung 0,8 mL dung dich @&m nhudm vao
mdi giéng, cic dia dugc ly tim & 1200 vong/phut (Beckman GS-6R hodc Sorvall
Legend) & nhiét d6 trong phong trong 5 phut, va dich ndi lai duoc hit ra bang pipet 8
dAu hodc 12 du hit. Pia nay duoc xody, va 0,35 mL metanol 90%/H20 10% (-20°C)
duoc bd sung vao mdi giéng, va dia nay dugc 0 trén nude da trong 20 phut. Sau khi bd
sung lai 0,8 mL dung dich dém nhudm vao mdi giéng, cac dia duoc ly thm & 1200
vong/phit (Beckman GS-6R hoac Sorvall Legend) ¢ nhiét d trong phong trong 5
phut, va dich ndi lai duoc hut ra bf?lng pipet 8 diu hodc 12 dau hit, va sau d6 0,8 mL
dung dich dém nhudm duoc bd sung vao mbi giéng. Sau mot 14n nita bd sung 0,8 mL
dung dich dém nhuém vio mdi giéng, céc dia dugc ly tm & 1200 vong/phit
(Beckman GS-6R hoic Sorvall Legend) & nhiét d6 trong phong trong 5 phut, va dich
ndi lai duoc hut ra bing pipet 8 diu hodc 12 dau hut. Sau d6 cac dia duge xody, va 250
uL/giéng khang thé khang STATS lién hop Alexa Fluor® 647 (pha lodng 1 dén 125; 1
uL khang thé trén 250 pL dung dich d&&m nhudm) dugc bd sung vao, va dii nay duge u
& 4 °C qua dém trong t6i. Cac miu 250 uL/giéng duoc chuyén sang dia 96 giéng day
hinh chit U, va tién hanh phén tich FACS dé x4c dinh tdng sb té bao lympho. Cac vi
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du duoc phén tich bing cch sir dung méy dém té bao kiéu dong BD Calibur™ hogc
BD FACSCanto™ duoc trang bi dung cu 14y mau ning suit cao BD High Throughput
Sampler.

Bang 1. Thir nghiém enzym va dit li¢u bn dinh trong méu.

b
JTAKS JAK3 fﬁl\gc HWB - | bén
Vi | . atp4 | ATP | pSTATS IL15- | trong
Cau truc ImM) pSTATS | mau
du ]J,I\/D IC50 .
1Cso @M [ 160 | @y [IC0 | BEEE
%0 (nM) (nM) tin
(phiit)
/YO
N AN
1 QN N 0,2 16,8 50,8 494,1 2099
H —
7
= 0
e
M
2 | 0,2 18,9 30,4 2202 | >360,0
SHeH
Cl
AL
N
3 ool <0,1 22 35,2 152,7 | 1918
o} NS
L~
N" H

0,5 32,1 19,7 115,1 139,7
'ﬂ)j/%
“ N
H

S 0,3 33,1 51,7 197,2 >331,0

6 %ﬁrQNH 0,3 40 45,8 870,5 253
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Do
PBMC ¢
jaks AR g5 [ HEB- o ben
Vi | @atp4 | (ATP 1 pSTATS trong
d Cau trtc M 1mM) IC pSTATS | mau
Y M) 50 nguoi
ICSO (IIM) ICSO
ICso M) | ivy @M) |t
(phiit)
SN
%ﬁwa NH
7 & 0,3 453 76,9 4553  |>333,5
'
I\N/ m
H
(S
N *"H O
8 me <0,4 47,7 1159 [3992 |192
NN
O
e
NH
9 | 0,4 53,9 35,5 578 >360,0
DR
kN/ ﬁ
F
O /O\NH
10 P 0,6 54,8 133,1 |461,1 | 163
”')T%
LN/ E}l‘
L
%\{r NH
11 o NP 0,4 55,9 97,9 362,6 | >295,8
?
Sy N
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Do
1Ak |[PBMC I pwB - | bén
JAK3 IL15 -
i ATP 4 (ATP pSTATS IL15- trong
VI Chu trae ( 1mM) pSTATS | mu
du uM) ICso .
’ ICSO (I‘IM) IC50 ngIIOl
ICso (M) | mp) M) |t
(phit)
12 0,7 56.8 1071|3921  [>3315
o . \
LY
NT N
/f\;\l/\)\NH 0
13 3 0.4 60.6 1135 |s488 |305
N/l N\
Sy .
/\')\ Bétdéi
A
14 J ) 0.5 60.5 1144 5383 |>2507
LS
F
O
15 %\C[)l/ NH 0,9 82,7 1281 |399,7 |[232
Nﬁ\ﬂ
Ol
Ay
16 O NS |08 892  |61,5  |4989 |>3585
i o
KN N
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bo
1aks | PBMC i pwe- | bén
JAK3 e |5 s | geng
Vi | g (ATP 4 ( pSTATS .
Cau truc 1ImM) pSTATS | mau
du uM) ICso noudi
ICSO (nM) ICSO g
ICso (aM) | iy M) | tn
(phut)
OH
17 | Y i\i)‘NH 1,7 922 |78 2099 [>310,0
0
L AN
N
H
\j\ B4t dbi
N (R)
/W NH cl
18 b 0,2 16,1 31,5 5554 | >318,5
o || BAtdbi
N
19 HN/Q\O/ 0,6 67.6 1393 | 5052 |210,5
N7 ™ N\
o
NN
N Bét dbi
%»/N
=N
20 © /TH 1 76,5 361,6
s
N™ H
O
21 1,4 106 2357
NT
( A\
N© N
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Do
PBMC .
VI Do § O B el i
Vil xo atp4 | ATP 1 pSTATS rong
Chu tric 1mM) pSTATS | méu
du uM) ICso .
IC (nM) ICSO (nM) ICSO nguol
>0 (nM) (nM) tin
(phtit)
@
22 Y N 1,2 81,6 216 712 347
o]
N~
.
N
23 1,3 86,6 187,8 >360,0
24 1,2 98,1 319,9 >360,0
25 2,9 149,1 |84
26 1,6 153 254.4 >360,0
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1510
PBMC N
NI iﬁ ILis- W8 | ben
Vi | a4 |¢ pSTATS ng
Cau truc ImM) pSTATS | mau
du uM) ICso .
Co@m |10 [y [ICo P8
20 (nM) (nM) tin
(phit)
(e
o N
27 H\ONH 2,8 293,6 1866,4 46
28 48,2 358,5 310000’ >360,0
29 6,6 664,9 | 463,7
30 14,6 1536,1 >360,0

-207-




25065

Do
PBMC 8
JAK3 Jif; wis- (e e
Vi atp4 | ¢ pSTATS ne
Cau trac ImM) pSTATS | mau
du uM) ICso ‘e
IC (l’lM) ICSO (nM) ICSO nguol
%0 (nM) (nM) tin
(phit)
Bét dbi
31 24,1 1859 >360,0
32 26,2 2114,8
33 49,5 3809,1 >360,0
34 54,4 4822 >360,0
H
N
{:s]_,
N
35 N ﬁ 83,4
O &
?Ni ) (4
\
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Pj
PBMC .
JAKS | A ILIS - e |
Vi | g @atp4 | pSTATS ng
Cau trac ImM) pSTATS | mau
du uM) ICso .
IC (nM) ICso (IIM) ICso nguol
50 (M) (nM) tin
(phut)
36 64,4 >360,0
/ HNllnu- N
37 | uN ) : J 295,
N—/ 0
38 3254
39 1
>
RLO‘NNH 10000,
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1)
PBMC N
aks AR fpys. B ben
Vi | g atp4 | ATP 1 pSTATS rong
d Cau truc ImM) pSTATS | mau
Y M) ICso nguoi
IC (nM) ICSO (nM) ICSO g
%0 (nM) (nM) tin
(phut)
AN
A HNeeC )
40 N N /| >10000,0
HN—( N >_/
N—7 J
E A A
e F H Bat doi
{h
41 3 HoN 1 92,5 446 4 2,8
DS
i
NN
Bt ddi
WSt
42 N F 0,9 94,4 292.8 818,6 >360,0
o =
P
\N N
Bét ddi
= lj:::1‘N
43 /\ﬁf 1,2 99,5 116,3 463 2741
0 3
"ﬁ\ A\
N® N
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Do
PBMC "
JAK3 Ji?; wis- e |
Vi atp4 | pSTATS Vg
du Cau trac M) ImM) ICso pSTATS mau
’ IC (HM) ICSO (nM) ICSO nguol
%0 (nM) (nM) tin
(phit)
/ H e
44 _ :N J |03 167,8 |3202 |1181,1 1659
HN— N }/._/
N—7 d
Bt d6i
o
45 N /B 168,5 |347,7 |1010,6 |>360,0
(0]
N~ I\\
NP
o
46 > HN< N> 2,8 3054 |278,8 |359 >344.3
HN S N %/
N—/ g
Bt db6i
A/O
47 N 4 608,1 1076 315,8
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D6
PBMC N
JAK3 J:TKS wis- [pVe T [
Vi | o atps | ¢ pSTATS ng
du au trac M) ImM) ICso pSTATS mau
’ IC (IIM) ICSO (nM) ICSO ngu o1
%0 (nM) (nM) tin
(phit)
Tuyét doi
H
WN
48 0 0,8 101,1 65,2 149,8
%\/
Vi
49 0 1 111 354.9
Rac R
50 d 2 1157 |2024 |9256 |[>360,0
O
N |
O
N
52 4\(( N 10,6 >180,1 |>354,3 |234,7 |[>358,0
0]
g%

-212-




25065

Po
PBMC G
JAK3 Jﬁ?}f wis- (e e
Vi | kg atps | ¢ pSTATS ng
du au truc uM) 1mM) ICso pSTATS mau
' 1Cso (M) | 150 M) | ICso nguol
30 (nM) (nM) tin
(phut)
/ B4t dbi
gr“& OH
0 NH
53 4 191,5
DS
N" T}
B4t dbi
F =
N
N 3
54 | 1,7 1922|222 3664 | 210
N N\///'N
B4t dbi
/SN
ng OH
55 O NH 2 203 430,5
TN
P
N
N 3
N
/’ﬁ( j “NH
56 O « 25 2423 | 1584  |2099,5 |>360,0
D
N J
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1510
PBMC 0
jaks AR gso (NS | e
Vi | s @atp4a |ATF ) pSTATS rone
d Cau trac M ImM) IC pSTATS | mau
v kM) 50 ngudi
ICso (I‘JM) ICso (nM) ICso
(nM) (nM) tin
(phut)
Bét dbi
\N/
57 "b\ 1,4 360,6 1227,7 126103 |81,2
/\[O'J/ N
Cr
N~ TN
N Bét dbi
58 /\ifN NH 2,5 360,7 | 27854 |7837,9 |35
0
ﬁ“
NT
D
7
[¢] N
59 3,2 402,9 | >2553,1 184,2
T
|\N/ N
Bét d6i
©
60 A(O\N 42 603 24727 |2784,1 |>360,0
o]
P
“@3
N N
BAt dbi
N
61 Z0 N 7,5 608,7 1029,5 | 1873,4
O
U0
N~ TN
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Po
PBMC N
JAK3 Ji‘?; iis- e | e
Vi | Aatp4 | pSTATS ng
Chu tric 1mM) pSTATS | méu
du uM) ICso .
ICSO (I’IM) ICSO ngUOl
ICso (M) | (v e |te
(phit)
Bét dbi
/
) N W
62 5 N 9 649,8
~
N
mN/ N
4¢m)E:1%H
O
N™ 7y
63 jp 9,1 671,7 | 1376 >360,0
HN™ N ﬁ
=
MNa I
9
/YN N
64 I 5,3 996,1 | 4638,6
N~
L L
NS TN
St
65 “r N 17,9 1495,5 | 3742,1 31000(” 267
0] N7 l N
\N N
] O
N N’\
66 s L 14,6 1536,1 >360,0
N7
Lo
NTR
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P5
PBMC .
JAK3 JiKs O RV
Vi | atp4 | ATP | pSTATS ng
du Cau trac M) ImM) ICso pSTATS | mau
| Cso v [ 1€ @y [1Cn |1
%0 (nM) (nM) tin
(phit)
10,
67 0 30 1682,6 | 6895,2 >360,0
(I
NT TN
A]/O%NH
68 3 J 1448  |>2477.8 >360,0
IR
N™ H
OH
A~ N NH
69 /\(n; 33,7 1852,4
N/
Iy
N™ H
70 O 19,5 18683 | 5527,1 3432
=
LY
N
N
N" Ol
e
44;\\W/ NH >10000
71 5 P 57,9 34234 | 2292
e
N" H
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Do
PBMC G
TAK3 JAK3 15 - HWB - | bén
Vi | (aTpa | ATP | psTATs |IL1> | trone
du Cau truc M) ImM) ICso pSTATS | mau
) ;lc (nM) ICso (nM) ICso nguoi
>0 (nM) (nM) tin
(phut)
= NH
o) >10000, | >10000,
72 , Nfﬁf\ 828,2 0 0
N
\N H
Bit dbi
O
({0
73 N - 48,4 1959,2 195
NSRS
N/lN/ N
~ Bétdoi
74 /\”/"O\N 22,8 2021,2 103
o e
e
\N N
Bét dbi
N
75 N N 715,6 310000’ >360,0
(o] NF l N
NP
(S
N \
76 © 42,4 2038,2 |>6077.4
L,
N N
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Do
PBMC o
JAK3 Ji‘flf iLis- [FWOT |0
Vi |go Aatp4 | pSTATS ng
du Cau truc uM) ImM) ICso pSTATS mau
’ IC (nM) ICSO (l’lM) ICSO nguol
%0 (nM) nM)  |te
(pht)
o B4t dbi
77 Z "O\N 15,5 20653 | 3972,7 252
/j)r
Nl ~ N\
|\N/ N
Bét doi
4¢W¢°
N
>10000, | >10000,
78 \N/O i 386,6 0 0
I
N” TN
Bét dbi
79 Y n 26,6 2379,3 | 2365,5 230
© N7 ™~
L A\
N N
H
80 —{ H \ 22,7 2944,1
HN~( N W
N—/
81 35,3 3753,6 | >4000,0 16,9
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151
PBMC .
JAK3 JiKlf ILis- |phes |2
Vil aTp4 | ATP | pSTATS ng
du Cau truc M) 1mM) ICso pSTATS | mau
- L P - e e
%0 (nM) (nM) tin
(phut)
H
(I
= 5\\/N\
82 " H yﬂ\/\ 57,2 5292,6 |>7295,1 >360,0
N N~
N/ 0 |
B4t dbi
84 % 727 ;10000’
A\
LA
Bétﬁm
4{/
i N%
85 N 21818 310000’ >360,0
o0
N7 TN
‘jk, Bt dbi
” % 1491 310000, ~360.0
N7 N\
H
, b >10000
87 | - QN 138.9 ’
—{ H N 0
i ’ Y\A
\ o
N/
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D5
PBMC 0
JAK3 22?13 IL15 - gVSB ) 2‘:’)‘;&
P STATS
X‘ Chu triic ATP4 1oy |P pSTATS | mau
u uM) ICso s
ICso (nM) 1Cso (nM) 1Cso nguol
%0 (nM) (nM) tin
(phut)
Bét dbi
\N/
88 - N(:LN 182 3388,5 74
-
Nl ~ AN
kN/ N
0
89 ° 1 352 30439 |>6156,8
VI
N TN
0.
%\((@N] >10000
90 49,3 44358 = 168,2
o] N A\ 0
L
N N
BAt dbi
A
91 I N 56,5 4650,7
\
N&b
N N
HNII]nn
o A\ < N> N | 47502 EIOOOO, >10000,
HN—( ) )_< \ 0
N—/ d
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P6
PBMC <
JAK3 Jﬁf}f IL15 - ﬂsz - ZZ‘;
Vi | g @atps | pSTATS ne
du Cau truc M) ImM) IC pSTATS | mau
| A PO - e
¥ (M) (nM) tin
(phit)
0 N
N//—\
N \H 10000, | >10000
— > >
93 = 703 g ’
OH{  )-NH 0 0
- HNm..-.Q O/
o0 | HN=( N )_< 3015 310000, 310000,
N—7 J
Bt dbi
AL
95 I N 2477 31000’0 >360,0
NN '
LA
N
0 N
96 VAR |27 gloooo,
7 N
ot
H
s
) >10000,
97 o o N 904,4 0
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b6
ks |7AKS [0S [HWB- | bén
: (ATP STATS IL15- trong
VI Chu trie (ATP 4 1mM) P pSTAT5 | mau
du M) ICso s
; H nguoi
I M ICSO (IIM) ICSO
Cso M) | (v oM) |t
(phut)
HNwed )
=
08 = 26321 | 10000,
HN v N \ 0
N—7 Io! s,
N
N\ o N
N//_\
/ _)™NH
>10000,
99 { yH = | 2547 0
Bét dbi
L
= N >10000,
100 (\ﬂ; 653,9 0
o] NI ~ N
LN/ N
o B4t dbi
>10000,
101 \ 'O\N 881 0
A
II\N/ N
Bt dbi
102 J N 352,7 310000’
s Nl o \
kN/ N
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bo
1aks | PBMC I hwe - | bén
JAK3 o |15 s | en
Vi | oo o atp4 | ¢ pSTATS ng
Cau trac ImM) pSTATS | mau
du pM) ICso 0O
IC (nM) ICSO (nM) ICSO ng 1
20 (nM) (nM) tin
(phut)
103 | Ny 2// 4,7
N—7 g
NS
HN—( N >/._/
104 \—/ g 64,5
Bt dbi
L
105 N 2477 >10000, >360,0
0 0
NT X
§ 3\
N7 N
NN
(1)
106 | o N~ 49,1
()
N 11602
107 \ OMH ,
N/
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D6
jaks T8RS griso (EWS | ben
Vi |x atp4 |[ATP | pSTATS rong
du Cau tric M) ImM) ICso pSTATS | mau
' N b N D N B
%0 (nM) (nM) tin
(pht)
A
| o M >10000
O~ 5
108 | N MNO NH 5279 0 >360,0
A N
109 O~ 12818,7
/\)kk‘l\/j"n\\NH
NN
%
N.__~# /
Q O
110 Yl NH 14315
Bét dbi
0]
LD ¢
11 e NN 39,2 47385
N AN
Bit d6i
112 A{f N 188,7 | 7569,7 142
N/l AN
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Db
PBMC C
JAK3 |7 i?; L15 - {ivlvf - zzfr‘l
- @atp4 | pSTATS e
au trac 1mM) pSTATS | mau
uM) ICso ngudi
ICso (nM) ICso (nM) I1Cso g
(nM) (nM) tin
(pht)
Rac
A 0.4 ga78.1 | 10000,
S 0
Tuyét déi
/ \O"’r
/\[g 143,7 >9514,4 >360,0
Tuyét dbi
/\H/N >10000
462,6 0 ’ 185
4176 310000, 310000, 310000, -
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bo
ks |7AKS II’LBll\S/I? HWB- | bén
Vi . (ATP 4 (ATP pSTATS5 IL15- trong
Cau tric ImM) pSTATS | mau
du uM) ICso neudi
1Cso M) | 1650 | amy | 1O &
¥ (nM) (nM) tin
(phtt)
Tuyét dbi
HO/’I’I‘O
N~ >10000, | >10000, |>10000
= ’NH ’ ’ 5
117 /\g 416,5 0 0 ) >360,0
P
N"
OH
po!
118 AN 334 710000 | 10000 >333,5
0 A
I
N" H
(0]
L]
119 T 059 | >10000, >10000,
Y N AN ’ 0 0
{ \
N7 N
Tuyét dbi
F
120 o QMHO I |gpy | >10000, |>10000,
’ 0 0
J A
NN
Bét dbi
N .
e g
2| U 6479 | 10000 >360,0
N7 SR 0
IKN/ N
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Db
PBMC N
JAK3 Jﬁ?g ILis- [pWeT (e
Vi | oty i atpa | pSTATS ng
du au trac uM) ImM) ICso pSTATS mau
| 1oy | 160 @y [ICo | PEEE
%0 (nM) (M) tin
(phiit)
D
(] N
1 156 >10000,
N[ ~ N 0
kN/ N
BAt dbi
N
123 /jl/ N Y124 ;10000,
N7~
PH
NT TN
o AL
124 j NH 264.6 ;10000’
kJ*D
N H
0w N_ M,
'NH
125 j 1424 ;1000&
(D
s
N
N™ 4
N £y
Y 3,
>10000
126 o 602.5 0099,
1\% ’
N 4
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bo
aks K3 [qs. |HWB- fbén
Vi | dy e (aTp4 |ATP  |psTats | L1> | tron
au trac ImM) pSTATS | mau
ICso () | 1650 [ @ny [ 10
(nM) (nM) ti
(phit)
NQNH 10000
> 2
127 o NHT% 1902 |
'\N/ u
| O N/\ﬁ\l >10000
128 HVN V""ﬁ)\éNH w6 |7 -
O —
Rac
L,
129 /E( L 13,8 | 7973
LY
o
N
N™ 3
) Bét dbi
O
130 N N (752
o
N N
Bét dbi
o
(@NJ\”/’
131 N 988,1
NT ™~ N
LA
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Do
JAK3 22513 Lis- (e fr‘;‘:lg
il STATS
X; Céu tric (‘?\})P“ 1mM) I;CSO pSTATS | mau
’ ilc (nM) ICSO (nM) ICSO nguén
%0 (nM) (nM) ti
(phut)
Rac N
| Oy T 2076,6
o] N~
0
N" H
Bét dbi
: X3
133 N 70(\ 18
P
N N
o Bét d6i
W\
V\NQ>
134 N 71,2
N7 SR
|
L A
Tuyét dbi
W/QN/ 00—
135 0 >10000,0
ey
N" H
Tuyét d6i
%,\I(QN/ o—
136 0 p 238,3
N l N\
N7
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Do
PBMC o
JAK3 Ji?;’ iLis- [pWO |ben
Vi | @atps | pSTATS e
Ciu trac ImM) pSTATS5 | mau
du uM) ICso i
IC (nM) ICSO (IIM) ICSO nguol
%0 (M) mM) |tz
(phiit)
Tuyét doi
OQT/§§
N
137 Q oH |03
“NH
N7
|
l\N/ g
138 110,5
Tuyét d5i
Oﬁ’/g
N
139 O“'"NH OH 83,1
'R
N7
N " NH  coNme
142 S 2 12253
(I
o
N
NT R
H
e
N._# /
43| @ 144,5
«NH H
OH
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Do
1Ak | PBMC 1 iwB - | bén
JAK3 wis- s |
Vil aTp4 | ATP | pSTATS rong
du Cau truc uM) ImM) ICso pSTATS mau
| 1co@vw [ €0 [y |1 IR
%0 (nM) (nM) tin
(pht)
H
e
N._ _~ /
144 | @ 139,4
NH
KLU v
145 12,1
146 957.3
147 >10000,0
148 6957.2
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P6
JAK3 Jﬁﬁ; iwis- |FYE T |
Vi | ey @atpa | ¢ pSTATS 8
du au truc uM) ImM) ICso pSTATS mau
) IC (IIM) ICSO (I’IM) ICSO nguol
%0 (nM) : (nM) tin
(phut)
O/
149 HN8 ° HNQ‘W >10000,0
/ey
|
NN
N\ ,
/ Tuyét doi
NQ .
151 4 NH 3490,6
IS
N H
Tuyét dbi
D
152 4 /I\LIH 4242,8
DS
N" H
Rac)
A
153 I 9444.6
e
“ N
N" R
Rac (/\
Pt
sa | Y N 4936,8
O .
S
N"H
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D6
PBMC ¢
jaks MK fppys. | TIWB S ben
Vi g atp4 | ATP | pSTATS trong
Cau truc 1mM) pSTATS | mau
du uM) ICso \:
Co@m |1€2 |y 1G]
%0 (nM) (nM) tin
(phiit)
Tuyét d6i
HN“[::& S
156 | N T |72
| N
N™ |
Tuyét dbi
SN NH
157 i/\/jf ) 1470,4
N ™
ULy
N"
Tuyét doi
HO N
Ry
158 © NH >10000,0
N7
LS
NT
Tuyét d6i
(g
N OH
159 4 \H >10000,0
DR
“N
N" H
OH
P
| ZU NH >10000,0
o -
U\D
NTTN

-233-




25065

, Too
PBMC 0
JAK3 gﬁ?g ILis- |H0e” o
: . STATS K
XU‘[ Chu tric ﬁﬁ;“ 1mM) II’CSO pSTATS | mau
) IC (nM) ICSO (nM) ICSO nguoi
%0 (M) (nM) tin
(phut)
Tuyét d6i
HO
N
161 /\éf NH 0,3 455|769 4553  [>3235
NT
OH
»@
=
162 /\g/ NH el 1,2 169 3613 | 10032 |>360,0
UL
o
N
N" H
Tuyét dbi
T N |
163 Y NH 0,6 47,1 108,9 |521,8 {2901
o) N
P
Tuyét dbi
N 0
e
164 /\g Nl 3144 | 16533
LS
e
N
NT
Tuyét dbi
PO
165 N NH o5 22,7 40,6 3803 |>3494
O ~
| N
~
N
N "H

-234-




25065

bo
1Ak | PBMC pwB - | bén
JAK3 o 1 EFEN ) i i
\ 0l P atp4 | pSTATS e
du Cau truc M) ImM) ICso pSTATS | mau
| Co@vy |1C0 {@vy |G |
20 (nM) (M) tin
(pht)
N=y
o
166 | AN NH 369,6 | 10000,
I 0
DN
e’
N
N" H
Qﬂ Hw)
L
167 N/ O 2410,5
N\
168 /4« N ° lo2 7.5 37,1 1357 | >349.6
RO
N
H
N N
)
N N
169 - /Q w428 47323
N 0
O)\/
H
Y
T
170 NN N EX 3925 | 1369
o ¥ee
A

-235-




25065

| P
PBMC N
JAK3 Ji?;’ IL15 - {{L‘Yf - EZ‘;
Vil o atpa | ATP | pSTATS trong
du Cau truc uM) 1mM) ICso pSTATS | mau
' 1Cso (M) | 150 M) | ICso nguol
>0 (nM) (nM) tin
(phit)
H
N
N= |
171 | 9 &%ﬁ 0,4 327|726 |2951,1 |>360,0
Rera e
| Q-NH o
// N AN
HN \J‘N N
172 N Vb 255 2230,8
H
o
Vs
W
173 HkN SN |81 692,1
| H
H
j§u
/
| N N"
174 l\’rN\) SN 0,4 34,8 58,4 622,7 |249,3
O
v N AN
175 H%N%N 1610,8
N o)

-236-




25065

bo
1ak3 | PBMC 1pwe. | pén
JAK3 Lis- | ple | oo
Vi | atp4 | ATP | pSTATS ng
Cau trtic : ImM) IC pSTATS | mau
dl_l HND ICso nli/(i) 1Cso ngubi
ICso M) | vy | ¢ @M) |t
(phuit)
o)
H
176 | | /[ I/ 7,2 910,3 >360,0
N~ N
H
qe B
177 ) /N]/N\w N 0,7 44,4 107,6 | 8043 |>321,0
/
\2 “ O)\/
D
0
178 /LN /”ﬂ ° 111 102 2082 | 25567 |143
o] =
N
H
HO
AP Nl A 1 >10000, | >10000
179 N 7\ 2.3 3086 |, 2 :
| =N
N
H
N__N
180 )~ N 12,4 1498,5
w P
N"N 0

-237-




25065

b6
JAKS ATP IL15- 1 1s. tron
Vi | g atp4 | pSTATS |12 | trone
du Cau trie uM) ImM) ICso pS u‘.
3 IC M ICSO (nM) ICSO nguUl
0 (MM | iy o) e
(phuit)
N
O H*“N e
181 HN O 10,3 1016,9
N_ _N
and j/
N ™
NN
HN P H
N N
~ o |114 975,3
- 21 IRGY S
H N ﬂ l
\( H
HN 0 5 H
183 ;TNJ/N N |96 793,9
| o)
N N
NN
O
HN
184 %NTQU\ o |15 2103 | 34071 3100003 >360,0
l JW
N < N
H R Ho |
H
N\ N
e
185 20,4 1457

-238-




25065

bo
aks PR3 [C [HWB- | bén
ATP IL15- trong
Vi | s @atpa ¢ pSTATS ;
du Cau truc uM) ImM) ICso pSTATS mau
' 1co@v | €0 [@vy  [IC0 R
% (nM) (nM) tin
(phut)
3
186 N N@/Nf 2347,6
\ )
\ /
N_R
N/{N/ {
187 \N//:/ NH |06 272 709,5 >360,0
O
O)\/
1\2
L MO
188 N fg 0,3 8,8 1546 |2455 |96
H /
| =N
N
H
189 1979 |1735.1 ZIOOOO’ >360,0
N
N,
o
190 Wl 13,9 1014,7
O

-239-




25065

Db
PBMC X
JAK3 Jﬁﬁ ILis- [phes | b
Vi |ty g @atp4 | pSTATS e
du au trac uM) ImM) ICso pSTATS mau
’ IC (nM) ICSO (nM) ICSO nguol
%0 (nM) (nM) tin
(phit)
~ \
O
191 ) )“J/N\w L | L5 137,6  |2647,9 |95823 |>360,0
H N :
0
~ N
/ HN—CN "
192 N= J |2716
L
fon
193 e 29 2294,2
| N
N
L
g
Bét d6i
194 6 12,7 1659,3
=
A\ N
N__ N
T
L
N7
-
195 - 12,1 970
NN

-240-




25065

| Po
PBMC N
JAK3 Jﬁﬁf IL15 - IP{VI\%B - l’r‘(’)‘;
Vil e o atp4 | pSTATS e
Cau tric ImM) pSTATS | mau
du uM) ICso v
Co@v | 160 |@w [ICo |
20 (nM) (nM) tin
(phit)
L
N N SN
e I N &
196 Y \N:LN«-Q 0,3 30,6 1491,8 | 3290,9 |>360,0
O:j{ e}
AT
197 M 3486
o
Ny
N Y/
dN_\<_
8]
N
7N '
198 ’Q;}” 1 77,6 1170,4 >360,0
o7 )N\
N=
y/
199 R ot |73 |51 [>3600
B
e} U o
= N N
o
200 88,9 818,6

-241-




25065

)
jaks TR s | HWBe ) ben
Vi atpa | AP 1 pSTATS rong
du Cau tric M) ImM) ICso pSTATS mau
' 1Cso (M) | 1€ mM) | 1Cso nguol
>0 (nM) (nM) tin
(phut)
/ N
201 O/“\[“\ N 0,5 28 262 3478,4 | >360,0
J "
N=N
Wi
N N\
202 o Of \[N/ N\ 0,9 99,1 669,9 3739,3
/r
203 2 147,8 1182,6
H
N
N—
. ¢
204 E,N NG 0,5 49,3 854,9
\ -
N
NN
205 NNy 0,5 14,8 218,7 1884,9
AT L
g

-242-




25065

P5
PBMC ¢
JAK3 g‘iﬁ LIS~ |1 o
. ) STATS K
V| chu trie iﬁ;“ 1mM) II)C5'0 pSTATS | méu
’ IC ( nM) 1Cso (I]M) I1Cso nguol
%0 (nM) (nM) tin
(phat)
i \
N HN N
206 N N e}
= I f% 0,1 19,6 163 310000’
=N
N
H
N\
N
O
207 0,3 28,9 1854 |28243 |>360,0
2
@‘1 N HNCN °
208 TLN - |se 575,8
1 =N
NH
209 0,2 14,3 1524 | 66858

-243-




25065

Po
JAK3 gﬁﬁ’ ILis- (1 fr‘:)‘;g
, STATS
| Churic S;IT)P 4 imMy I;CSO pSTATS | mau
) IC (nM) 1Cso (nM) ICso nguoi
30 (nM) (nM) tin
| (phit)
210 0,4 454 4625 |26795 |>360,0
211 0.2 342 |2056 |4330,1
\
e,
F = }J‘g °
212 . 0,3 16 1545 | 20833
)
213 0,8 69,4 317,9 310000’

-244-




25065

Po
PBMC ¢
JAK3 Jig wis- e | b
Vi | g @aTp4 | pSTATS ng
Cau tric 1mM) pSTATS | méau
du M) ICso .
1Cso M) [ 1€ [@vp | IC ISR
%0 (nM) (nM) tin
(phit)
214 23 308 1110,4
N=
N/
215 LR 2,9 386 1263,3
O;b I\O/ \[N/ l:
J
N \
N o{}u
0
216 M /_\3 12,5 1029,4
| =N
N
H
217 0,7 104 1293 310000’

-245-




25065

Ps
PBMC N
JAK3 Ji?; iwis- e |
Vi | x atps | pSTATS ne
Cau truc ImM) pSTATS | mau
du uM) ICso “
IC (l’lM) ICSO (nM) ICSO nguol
%0 (nM) (nM) tin
(phut)
A\
O
‘-_N, NA\g [e]
218 i ’_N 0,6 81,1 3453 | 6189,6 |>360,0
N
H
N
|4
4,
219 =/ |17 1533 | 986,7
N
SRS
O\ N N/ N
Pl
N
i AN
o = >10000,
2|y \[:: 4 0,8 70,4 4645 | >360,0
b
221 15,5 14847

-246-




25065

bo
1Ak | PBMC pwB . | bén
JAK3 wis- oo |,
Vi | atp4 | AIP 1 pSTATS rong
du Cau tric M) 1mM) ICso pSTATS | mau
' 1co@vy |60 (@b [1Co | EE
% (nM) (nM) ti
(phut)
F \
A O
A\ / }\1—\3 0
222 Ny 1,1 1254 | 756,6
N
H
1
Ol\/N N OO °
223 WNI” S ;«’g 30 3358,9
Ra
NH
224 17,6 1544
N
i N\
A e
N }\s—\g o
225 v 1.4 120 2906,2

-247-




25065

D6
| PBMC Q
akz  [TAR s ﬁvlvsﬁ - ?en
Vi | atp4 | ATP | pSTATS rong
du Cau trtc uM) ImM) ICso pSTATS mau
' 1Co@n | 160 @y [ICo|8E
%0 (nM) (nM) tin
(phut)
226 1 91 699
227 0,9 71,8 642,9
229 7,1 744,6
\
HO o HN—CN
N—\g 0
231 ﬁ% 0,6 52,6 3616,4
=N
N
H

-248-




25065

P
PBMC G
JAK3 Jﬁﬁ wis- (phe s |
Vi | g a4 | pSTATS g
Cau tric ImM) pSTATS | mau
du pM) ICso .
ICso M ICso nguol
ICso (nM) (nM)
(nM) (nM) tin
(phut)
\
HO 0 HN—CN
N—\S 0
232 N%N 0,3 25 1636,3
N
H
‘}
F HN—CN
0
\wq N o
FJ\F N /_\g
233 T V= 0,2 20,6 212,8 | 5323
N
H
\
Q o HN—CN
F N h § °
234 F H Ny <0,3 4,9 65,2 296
N
H
H
N
N= |
NN
0 \N
235 27NC>7NH °© oH |03 22,5 1703,8
\

-240-




25065

bd
1ak3 | PBMC I gwB. | bén
JAKS 1S - |iwis- | twon
Vi | Aatp4  |ATP | pSTATS ng
Cau truc M 1mM) IC pSTATS | mau
du HM) IC o |1cs | neudi
ICso (M) | , 7° (nM) >
(nM) (nM) tin
(phuit)
b
F 0 HNCN
r NJ\ 0
236 N R 0,1 8,3 141,5 | 4376
N
H
3
SEPraey!
237| £ N f/J\B 0,2 7,8 80,1 243
N
H
)
0 HN N
F;O/\ﬁ I\I—\g 0
238 (N 0,2 9,3 1813|6151  |260
H
H .
N
N~ ]
&F/ N
239 ?LNC}NHN o o |05 381 | 18993
\

-250-




25065

Do
PBMC &
JAK3 Jﬁ?}f wis- (Ve (e
Vi | atr4 | pSTATS ng
Cau tric ImM) pSTATS | mau
du uM) ICso S
ICSO nM ICSO ngum
ICso (nM) (nM)
(nM) (nM) tin
(phut)
W
" 8
HN N
F)(\/\ P 0
240 F N ’/ 3 0,1 9,1 83,8 4425 235
=N
N
H
\ \
0 NHNa<:ﬂ
241 QA Q%Q 0,2 73 87.9 656.8 >310,5
F
F N
H
N
I
2
242 o “NCN 5 | 0.1 10,7 1097,2
8
e
N
H
N A\ (0]
243 {/_v <0,1 9 155,4 617 >360,0
N
H

-251-




25065

D6
PBMC C
jaks  [MARS s [HYOC | ben
Vi | e @aTp4 | ATP | pSTATS rong
d Cau tric ImM) IC pSTATS | mau
v M) IC 50 IC nguoi
ICso (nM) 50 (nM) 50
(nM) (nM) tin
(phut)
o\
01 5 1O
244 Y ,N‘g % 1oz 7,3 126,7 | 403,1 |284
BT )=
N
H
F A\
o O
245 N /§ 0,2 17,9 2282 | 9012
T )=
N
H
\
F.F
F /‘\S
246 T ey 0,3 6,4 43 1862  |>360,0
N
H
\\2
Fx@ 0 HN{)N .
’o,’N /§
247 HoT = 0,2 ) 1414 | 651 272
N
H

-252-




25065

bd
ks 1Ak [[PEC I HWB- | bén
Vi . (ATP 4 (ATP pSTATS IL15- tro,ng
o | Clutric ) mM) e pSTATS | méu
’ ;LC M ICSO (nM) ICSO nguol
50 (M) 1 vy M) | te
(phtit)
248 0,4 40,2 892,9
Ne Rl
N= [ H
249 | o &N/ N 0,6 47 2105,7
E—ND*NH o o
\
)
HO o HNH<:>
250 Cﬂ 5\14\/ °los 76,7 4118,7
| =N
N
H
. {
HN—<__—\/N
0]
N 0
251 | ¢ N /{\/ 0,2 8,1 73,9 809,5 | 201
| =N
N
H

-253-




25065

1510
PBMC C
jaks | s | WS ben
Vi | atp4 |ATP | pSTATS rong
Cau trtc ImM) pSTATS | mau
du uM) ICso g
ICso (nM) ICso (nM) 1Cso nguol
20 (nM) mM) | tie
(phiit)
252 0,5 37,2 673,1
251b dlg /X 0,4 54,1 1512,1
| =N
N
H
\
HO 0 HN—CN
N‘$ o
N 7\
252b gH [ Ny 0,5 40,6 2467,9
F N
F H
3
0 HN~<:\/N
N
F ’\ﬁ /§
253 | F [ )= 0,2 6,9 77,5 4293 | >360,0
H

-254-




25065

Db
PBMC ¢
JAK3 Jﬁg’ wis- | e |
Vi |ox o atp4 | ¢ pSTATS ng
Cau trac ImM) pSTATS | mau
du uM) ICso "
Co @ | 160 [y [ 1Co | IEE
%0 (nM) (nM) tin -
(phuit)
\
H o HN—<::ﬂ
N ]
254 m /JX 0,5 4,5 8365
[ =N
N
H
%\7
F: HN@N
\O\ 9 N4§
/\
255 H% 0,3 9,7 1302 | 817.8
N
H
\
o HN—<::N
S Ftata
256 HO Ty 0,2 7,9 48,6 5504 | 239
H
H
NS (j
M= /’ HoN
0
257 %N NH 0 O 1108
\

-255-




25065

Db
PBMC N
JAK3 Jﬁﬁ wis- (WS e
Vi | g atp4 | pSTATS g
du au tric uM) 1mM) ICso pSTATS mau
’ ICs0 (nM) ICso (nM) ICso nguol
20 (nM) (nM) tin
(phit)
N
NEI llllll
=]
&/ N
258 | © o o/\(&o 4,6 547,6
\
i—w
50 {
HN i
AL 0
259 Ho T\ 02 11,1 117 6682  |>360,0
N
(e}
o
HN
260 o 0,2 47 sz |10
N\
A\
N\\/\, o HNCN
N
261 HM 0,2 74 2144  |2152  |>360,0
N
H

-256-




25065

bb
aks | IAK3 fg\sac HWB- | bdn
(ATP IL15- trong
Vi . (ATP 4 pSTATS .
Cau tric 1mM) IC pSTATS | mau
du pM) ICso 30 ICso nguoi
Co@M | vy | Tany e
(phit)
H
N NI
B H
\ 7 N,
0 : >10000
262 z—ND—NI-E 0 O’\\\N 02 8 |3 |0
\
\
&\\;l o 4:?—<::B
N o}
\
263 i 0,2 8,7 74,3 4314
i
i N
S
AN
o} C>_N>H—N 3 §/§0
264 | { 2,6 2258 | 4483
>
O
X I w b
266 EM 0.3 13,6 71 3864 | 336,1
N
H

-257-




25065

bo
ks 1Ak [PYC I HWB- | bén
Vi | (aTPa | AT |psTaTs |L1> | tron
Cau truc 1mM) pSTATS | mau
du uM) ICso o
nguoi
ICso (M) 1Cso (nM) 1Cso g
%0 (nM) (nM) tin
(phit)
\
/\/\ o HN—CN
N o
L
267 A S 0,3 9 36 2124|224
N
H
3\
_ o HM4<:>
\/(N y—% o
268 L S 0,3 7,9 43,4 263,1 |288
N
\
N—g o)
269 SJ\[/&N 0,2 73 479  |3641 |256
N
H
A
N 0
QAQ I\
270 ’N‘N <0,1 8,6 53,6 1223,1 |232
H

-258-




25065

bo
ks 1Ak [ ONC [HWB- | bén
(ATP IL15- trong
Vi . (ATP 4 pSTATS ;
Chu tric 1mM) pSTATS | méu
du uM) ICso ‘e
' 1Ceo (M) | 150 mM) | 1Cso nguot
0 (aM) (nM) (nM) tin
(phut)
\
o i
A 0
H /
271 fN—N 0.4 149 |1346 |793 137
H
\
0 HNCN
>/\ N \ 0
272 N K/ 0,2 8,8 72,3 2589 [217
N
H
\
Py A °
273 |7 HM/ 0,4 11,4 56,7 214,1  |218
=N
N
H
HN—CN
274 wa 0,2 8,2 57,9 475,7  |>360,0
H

-250-




25065

bo
aks |7AK3[TBMC THWB- | bén
vi atpa | (ATP | psTaTs | 100 trone
' | chu tric ( 1mM) pSTATS | mau
du nM) ICso ‘.
’ ICso (nM) ICso nguol
1Cso @M1 () @M) | tn
(phit)
4 0\
e O
N (@]
275 | N }/:§ 0.4 13,1 |1488 3892 |>360,
N
H
0\
N 6]
276 HJM <03 11,1 57,8 486,6 | 225
N
H
\
WA
277 HOT M= 03 6,6 102,8 |832  [>360,0
A
3\
Q 0 HN@N
N 0
A
278 fN =N 0,2 6,3 57,4 3623|236
H

-260-




25065

Po
JAKS [ [ILLS - e |ben
Vi | gy atp4 | pSTATS ne
du au truc uM) 1mM) ICso pSTATS mau
| ICo @M |10 @y |G P8
%0 (nM) (nM) tin
(phiit)
Q H
LT
N Vlﬁ .
279 N |97 591,9
‘\2
0 O
N 0]
280 N /'g 0,2 4 39,4 3763 | >360,0
| =N
N
H
H
N
N= |
Q §~N/ °
281 HN 0,4 5,2 31,5 4894 | 346
NH
\ lw
1\2
HN—CN
0
F’X(\ M ©
282 | FOH T\ 0,2 12,9 71,7 432 243
N
H

-261-




25065

bd
Ak |AK3[iys. [HWB- | bén
Vi | (aTpa |ATP | psTaTs | L1 | trong
du Cau truc uM) ImM) ICso pSTATS | mau
' IC (nM) ICSO (HM) ICSO nguOI
30 (nM) (nM) tin
(phit)
1>
O O
0 ) JX Y
283 QJKH\/;N 0,3 76 584 7003 [>360,0
N
H
7 H
H‘\N N\ N
| /E )
284 NN 1,9 1762 | 2789
g
\
285 r\NH :N§ 0,3 8,5 31,4 3732 | 345
N
H
(0]
ﬁ”@ fou
286 7 } 15,9 813,6

-262-




25065

Do
PBMC .
JARS [T IS - e | ben
Vi | ot atp4  |ATP | pSTATS rong
du au truc uM) 1mM) ICso pSTATS mau
| 1Co @M |16 @y |IC I
%0 (nM) (nM) tin
(phit)
? H
HtN N\ N
| N/EN, Y
287 H NQ 4,2 345,8 7366,3
\
V7/(N 0 HN—{C:}
N O
7\
288 HoOT Ny 0,2 7,8 44.4 357,8 | 220
H
A\
e
N o)
f(N /‘%
289 Ho T Ny 0,3 7,1 37,5 106 >360,0
N
H
\
/< 0 HNw N
N ; o)
291 N f /x F 0,2 9,2 168,1 196
N
H

-263-




25065

P
PBMC Q
JAK3 Jﬁ:ﬁ’ IL15 - ﬁvlvf - E‘:)‘;
Vi | g atps | pSTATS ng
Cau tric ImM) pSTATS | mau
du uM) ICso ‘e
ICso (NM) 1Cso (nM) 1Cso nguol
%0 (nM) (nM) ti2
(phit)
H
H /[N\ N
/
NN
292 w31 30384
0N 0
1 |
H
8
/
e
293 | | 0.6 1071|3003 | 44884 |>360,0
N NH
o
0
H
oo
/
P
I (\ N N
294 N SN |19 2346 | 10032
o
H
r
/
295 | | N 1.1 89.8 3345 |2674 | 189
%/N\é) g NH ’ s )
'e] g

-264-




25065

Do
JAK3 PBMC | rwB - | bén
JAK3 ATP ILIS- 1S | ong
| STATS ,
V| chu trae (‘AI;I)P“ imMy |0 " | pSTATS | mév
’ Co vy | 1C0 [y |10 | e
50 (nM) (nM) (nM) tin
(phat)
0O \
HN
N DCN%
296 4 ]/ 0 | 56,6 4200.8
N
N SN
H
Cry
/
P
N~ N
297 | | (- 1,5 1814 | 752
O
H
o
, /
i, P
NN
298 | | (\ 4,6 728,5
H,N\)\ al
0
H
Or
/
| (\N N
299 H/N JNH [0 55.6 2248 | 13774 | 199
N

-265-




25065

Po
JAK3 Jﬁ:ﬁ’ iLis- [HW3- |t
Vi | atp4 | pSTATS ng
du Cau truc uM) ImM) ICso pSTATS | mau
) ICso (nM) ICso (nM) 1Cso nguol
%0 (nM) (nM) tin
(phit)

; o
300 \ N{ _ 0,9 84,4 714,2 3401,1 117
N NH
0

Ha,
301 | | N© N 0,6 89 4083 | 48964 |84
N NH

302 m 4 X o 1,2 49,4 263,6 1306,3 |>360,0

H
O
Vi
o
N N
303 H\WQ %;H\ 0,4 47,2 294 2730,9 341

304 @ N 7.1 624.4
N H

-266-




25065

Db
PBMC N
JAK3 Jj:?;’ wis- | e b
Vi| e a4 | pSTATS ng
Cau truc ImM) pSTATS5 | mau
du uM) ICso x
1Cso (M) | 150 oMy | ICso nguol
%0 (nM) (nM) tin
(phut)
o
//4 o HNw f N
305 N N 4 © los8 65 7444 | 26442 |357
H VI| . \
N
N
H
H
Lr
306 |\AN N { 3,9 325,5 1086,8
HVN\H o NH
(@]
N N
307 (\/[/ < 1,1 128,1 | 4568 122
N N s ) ’
l N\)‘ NH :
S
O
=
308 N 5,2 430,8 | 2236,6
NN
O
/N
ﬁ O "K\N/“\“
300 | T ) /N| N 6,6 813,9
Xy
§ N
N
o
310 = N ‘2 117 310000;
HN
OO

-267-




25065

bo
1Ak3 | PBMC I gwB. | bén
JAK3 o |5 1is. e
\' S P atp4 | pSTATS ne
Cau trac ImM) pSTATS | mau
du uM) ICso .
1Cs @M [ 160 [ @y [ICo | BEH
%0 (nM) (nM) tin
(phitt)
H
o
P
311 || NN 1,2 200 695,9
N NH
o)
o)
H
N\ N
312 (\N/[N/ / 4,5 592,1
K”,N\)r o NH
0
0
HN” N
313 [ | |14 1828 | 706,4
MY
N
NN
0]
N—° %/\NH
T e N
314 ]/ 5 661,6
N SN
'
0 /
315 | M gN 605 5192,6

-268-




25065

Do
PBMC N
JAK3 Jﬁﬁ iwis- |l (20
Vil e atp4 | pSTATS ne
d Cau truc M 1mM) IC pSTATS | mau
i HM) ICso (nli?(i) ICso nguoi
ICso (aM) | vy oM) | tin
(phut)
H
N\ N
PV,
316 |T\)‘\N w187 1530,7
o
0
2
317 N I\ 0,5 44.6 242,6 | 420 >360,0
A =
N
H
A
N
318 % )\’1]/ )CN o |03 21,3 260,5 | 2081,7 |352
N
NN
H
NN
o) o
X7 ‘*ﬁiw/ { )
319 || N g N 0,5 26,7 325,3 278
/( 0 HNpe N
N o)
320 N J/ F 0,4 10,7 61,1 3433 [ 190
=N
N
H

-269-




25065

Do
PBMC <
ks |? iﬁ Lis- |1oe ‘t’rf;
Vi | g @atps4 | ¢ pSTATS ne
Cau trac ImM) pSTATS | mau
du uM) 1Cso .
1oy |10 |y [ 1C | POE
%0 (nM) (nM) tin
(phit)

321 N™ N 0,9 144,3 414,7
LN/@"”VJ,, I BH\

e qmﬂ
322 29,4 3440,9
N N 5 b
\< h ]/ '

J: A~ 11,9 885,8

323

N
ST
}NL@
324 g NH 37,5 3097,1
SN

H
T
250w N/Ii 5 4798 | 1555,1
NJH NH

-270-




25065

Pb
PBMC ¢
JAK3 Zi‘?; ILis- |HWE" gzr;g
i | STATS -
XJ Cau tric ﬁ?\})P 4 1mM) II)Cso pSTATS5 | méau
| 1Cov | €0 | @y [ICo | P
% (nM) oM)  |te
(phit)
H
O
K P /
36 | | NN 4,9 506,1
Ne A, o \H
O
327 \K\N 6 569,4
H/N\) . M
0
PP
NN
328 | | 1,6 221,9 891,4
N, g NH
@]
H
Q RN N \
N
135 :)\\j Tp 625 | 10000, | >10000,
NN 0 0
H
H
St
ST
336 | = IN/ N 306 |33989 | 10000
N 0

-271-




25065

bo
ks |AK3 [[PES | HWB- | bén
Vi | e (aTPa |ATP | psTaTs L1 tron
du Cau truc M) 1mM) ICso pSTATS | mau
. iCo@m [1C0 [y [1Co P
%0 (nM) (nM) tin
| (phut)
N__N
~N
AT
337 N {){ 1,1 95,6 237 631 81
=
o)
N
338 g o Ré/ 0.4 1146|4799 310000’ 328
O N
T
N H
o |
N
339 Q o BH/ 0,2 17,5 80,6 502,1 | 227
@] N
e
NTN
oQ
rac
N
@)
340 s 1394,1 >360,0
H N\ H
T
N" N
O\TJ Bt déi
N
Q
341 EI\IIJ/N NJ< 15,6 1093,3 >360,0
N H
\( N
NN

-2172-




25065

PO
PBMC <
jaks |3 s (WS ben
Vi | e atpa | ATP | pSTATS rong
Cau tric ImM) pSTATS | mau
du uM) ICso ‘.
Com |10 |@w [1Co R
%0 (nM) oM) |t
(pht)
1
OTYJ Bt déi
342 O Lk 81,1 5970,9 >360,0
HN_ N N
T
N7 H
o]
N _ .
343 Q o i o 34 368 |1053 |>3510
HN N
T
NN

-273-




25065

Re

hodc mudi hoic solvat duoc dung ctia nd, hodc chét d@)ng phéan d6i anh hodc chét d@ng
phan khong di quang ctia né, va trong do:

R; duogc chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhanh, C3-C¢ xycloalkyl, Cs-C1o aryl, heteroaryl mot vong hoéc hai vong, bao gém céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang ho#ic mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhanh, (di vong)Ci-Cs alkyl mach thing hodc
mach nhénh, (Ci-Cs alkyl mach thing hogc mach nhénh)aryl, (Ci-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thang hoc mach nhéanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhanh, Ci-Cs alkoxy 'mach thang hodc mach
nhanh, C;-Cs perfloalkoxy mach thing hodc mach nhéanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thaing hosic mach
nhanh)aminocacbonylamino,  (C1-Cs  alkyl  mach thing  hoic  mach
nhanh)aminocacbonyl, -SORi2, -SO2R12, -NRi3SO2Ri2, -SO2NRisRig, va -
NR13SO:NRu4Rys; trong d6 alkyl, aryl va heteroaryl da néu doc lap tily ¥ dugc thé
bing mot hodc nhidu phan tir thé duge chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (C1i-Cs alkyl mach
thang hodc mach nhanh)aminocacbonyl, va Cs-Cs xycloalkyl;

R3 duogc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach théng hozc mach
nhanh, C1-Cs perfloalkyl mach thing hodc mach nhanh, halogen, va xyano;

Ala ~-(CR4Rp)s-(CRRg)--, trong d6 Ra, Ro, Re va Ra ddc 1ap duge chon tir hy-
dro, C1-Cs alkyl mach thang hodc mach nhéanh, Ci-Cs perfloalkyl mach thdng hodc
mach nhénh, C¢-Co aryl, heteroaryl mdt vong hogc hai vong, bao gdm céc vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach théng hoic mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thang hodc mach nhanh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
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mach thing hogic mach nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach théng hodc mach nhénh, (C1-Cs alkyl mach thing hodc mach nhéanh)aryl, (C1-Cs
alkyl mach théng hodc mach nhénh)heteroaryl, va (Ci-Cs alkyl mach thang hoic mach
nh4nh)di vong, trong d6 alkyl nay tuy y dugc thé tiép bing mét hogic nhiéu phén tir thé
duoc chon tir nhém gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ro, Ry, R4, Rs, Re, R7, Rs, Ro va Rig doc 14p duge chon tir hydro, Ci-Cs alkyl
mach thing hodc mach nhanh, C;-Cs perfloalkyl mach thang ho#c mach nhéanh, C-Cio
aryl, heteroaryl mdt vong hogc hai vong, bao gdm céc vong 5 va/hodc 6 canh, (aryl)Ci-
Cs alkyl mach thing hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang ho#ic mach
nhénh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hodc mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hodc mach
nhanh, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, (Ci-Cs alkyl mach thang hoic
mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hosc mach nhéanh)di vong, trong
do alkyl nay tuy y dugc thé tiép bang mot hodc nhidu phan tir thé dugc chon tir nhém
gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl; trong d6, theo cach khac, Ro hodc Ri, vahodc R hodc Ry, 14n luot cling vé6i Ry,
Rs, Ra, Ry, Ro holic Rg, ¢6 thé doc 14p tao lién két hodc C1-Ce alkyl mach thing;
va/hodc, theo cach khac, R4 hodc Rs, 14n lugt cing véi Ra, Re, Re hodc Ry, ¢6 thé doc
1ap tao lién két hodic Ci-Cs alkyl mach thing; va/hogc, theo cach khéc, Rg vaRe c6 thé
clng nhau tao ra vong 3 dén 6 canh tiy ¥ chira mét hodc hai nguyén tir O va N;

Ri1 13 hydro hodc doteri;

Riz, Ris, Ris va Rys doc 1ap duge chon tir hydro, Ci-Ce alkyl mach thing hodc
mach nhanh, Ci-Cs perfloalkyl mach théng hodc mach nhénh, Cs-Co aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thing hodc mach nhénh;

Y 12 O hodc N, trong d6 khi Y 14 O, n 13 0;

mot va chi mot trong sb cac lién két nét dat véi Z va Z’ tao thanh lién két don,
lién két kia khong c6 mit, va Z 1a C khi lién két nét dat véi Z 1a lién két don, va Z’ 1a
N hodic CRys; hodic Z 13 CRy6 hogc N khi lién két nét dit véi Z* 1a lién két don, vaZ’ 1a
C; trong d6 Rig 1a Ci-Cs alkyl, C6-Cio aryl, heteroaryl mét vong hodc hai vong, bao
gdm céc vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hodc mach nhanh, (het-
eroaryl)Ci-Cs alkyl mach thing hoic mach nhénh, (di vong)Ci-Cs alkyl mach thang
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hodc mach nhénh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs alkyl mach
thang hoic mach nhanh)heteroaryl, hoic (C1-Cs alkyl mach théng hodc mach nhanh)di
vong, trong d6 alkyl nay tﬁy y duoc thé tiép bang mot hoic nhidu phan tir thé duoc
chon tir thém gbm halo, hydroxy, metoxy, amino, CF3, va Cs3-Cs xycloalkyl;

X va céc lién két nét dat v6i nd c6 thé c6 mit hoic khong cb mit, trong do (a)
néu X c6 mit, Y 1a N, va X 13 O hoic --(CReR¢)s-, trong d6 Re va R ddc 14p 12 hydro,
doteri, halo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach théng hodc mach
nhénh, C3-Cs xycloalkyl, Cs-Cm aryl, heteroaryl mdt vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhéanh, (Ci-Cs alkyl
mach thing hodc mach nhénh)heteroaryl, (heteroaryl)C1-Cs alkyl mach thing hoic
mach nhdnh, hodc (di vong)Ci-Cs alkyl mach thang hodc mach nhanh, va cac lién két
nét dit ndy c6 mat va la céc lién két don, trong d6 khi # 12 0, va X 1a O, O nay dugc
lién két véi H, va lién két nét dat gitta X va --(CHz).— khong c6 mit, va khi X 1a --
(CReRp)s--, va X dugc lién két tryc tiép véi Y; va (b) néu X khong c6 mit, céc lién két
nét dut nay khong c6 mit va n 1a 0, trong 46 khi Y 1a N, (i) nguyén tr N nay duoc thé
bing H, (i) Z 1a C, Z’ 1a C hogc N, lién két nét dut véi Z 1a lién két don, lién két nét
dut véi Z’ khodng ¢6 mit, hodc (iii) Z 1a C hodc N, 72’ 1a C, lién két nét dut véi Z° 1a
lién két don, lién két nét dit v6i Z khong c6 mit, trong dé Y 13 nguyén tit N c6 thé
cung véi Rz va cdc nguyén tir ndm giita ching tao thanh vong 6 canh tiy y duogc thé
bing Ci1-Cs alkyl mach thing hodc mach nhénh hodc C3-Cs xycloalkyl; va,

n p, q rvasdoclapla 0, 1 hodc 2.

2. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc ciu tric:

Ryo

R¢

I=z

hodc mudi hodc solvat dugc dung ctia n6, hodc chat dong phan d6i anh hodc chat dong

phan khong dbi quang cia né, va trong do:
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R2 duge chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thing hodc mach
nhanh, C3-Cs xycloalkyl, C-Cio aryl, heteroaryl mt vong hodc hai vong, bao gdm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hoic mach nhénh, (heteroar-
y1)C1-Cs alkyl mach théng hodic mach nhénh, (di vong)Ci-Cs alkyl mach thing hosc
mach nhanh, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, (C1-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (Ci-Cs alkyl mach thing hodc mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhanh, C;-Cs alkoxy mach thang hodc mach
nhanh, C1-Cs perfloalkoxy mach thing hosic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci1-Cs¢ alkyl mach thing hodc mach
nhanh)aminocacbonylamino,  (Ci1-Cs  alkyl = mach thing  ho3c  mach
nhanh)aminocacbonyl, -SORi2, -SO2R1i2, -NRi3SO:R1z, -SO:NRisRus, va -
NR13SO02NR14R15; trong do alkyl, aryl va heteroaryl dd néu doc 1ap tuy y dugc thé
bing mot hoic nhiéu phin tr thé duge chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci1-Cs alkyl mach
thang hoic mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duoc chon tr nhém gém hydro, doteri, C1-Cs alkyl mach thang hoic mach
nhanh, C;-Cs perfloalkyl mach thing hoic mach nhanh, halogen, va xyano;

A 13 --(CRaRb)4~(CRcR4)--, trong d6 Ra, Ro, Re va Ra ddc 1ap duoc chon tir hy-
dro, C1-Cs alkyl mach thang ho#ic mach nhanh, Ci-Cs perfloalkyl mach thing hosc
mach nhénh, C¢-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gém cac vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach thang hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhanh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach thing hosc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach théng hodc mach nhanh, (Ci-Cs alkyl mach thang hoic mach nhénh)aryl, (Ci-Cs
alkyl mach thing ho#c mach nhénh)heteroaryl, va (C1-Cs alkyl mach thang hodc mach
nhanh)di vong, trong do6 alkyl nay tuy y dugc thé tiép bing mot hoic nhiéu phan tir thé
duge chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cg xycloalkyl;

Ro, R1, R4, Re, Rs, Ro va Ry ddc 14p duge chon tir hydro, C1-Cs alkyl mach thing
hodc mach nhanh, Ci-Cs perfloalkyl mach thang hodic mach nhanh, Cs-Cio aryl, het-
eroaryl mdt vong hodc hai vong, bao gdm cac vong 5 va/hoic 6 canh, (aryl)Ci-Cs alkyl

mach thang hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thdng ho#c mach nhanh,
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heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thdng hodc mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hogc mach nhanh,
(C1-Cs alkyl mach thing hoic mach nhéanh)aryl, (C1-Cs alkyl mach thang hodc mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach nhanh)di vong, trong d6 al-
kyl nay ty ¥ duoc thé tiép bing mdt hodc nhiéu phén ti thé duoc chon tir nhém gbm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong dd, theo cach khac, Ro hodc Ri, va/hodc Re, 14n luot cing véi R4, Ra, Ro, Re hodc
Ry, ¢6 thd doc 14p tao lién két hodc Ci-Cs alkyl mach thing; va/hodc, theo cach khac,
R4, 1an luot cling véi Ra, Ro, Re hodc Ry, ¢6 thé doc 1ap tao lién két hoic Ci-Cs alkyl
mach thang; vd/hodc, theo cach khac, Rs va Ro ¢6 thé cling nhau tao ra vong 3 dén 6
canh tuy ¥ chira mot hodc hai nguyén tir O va N;

R11 13 hydro hodc doteri;

Riz, Ris, Risa va Rys doc 14p duge chon tir hydro, Ci-Cs alkyl mach thing hosc
mach nhanh, Ci-Cs perfloalkyl mach thing hoic mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thing hogic mach nhanh;

Y 1a O hodc N, trong d6 khi Y 14 O, n1a 0;

mdt va chi mot trong s céc lién két nét dirt voi Z va Z” tao thanh lién két don,
lién két kia khong c6 mit, va Z 1a C khi lién két nét dt v6i Z 14 lign két don, va Z’ 1a
N ho#c CRie; hoic, Z 1a CRis hogc N khi lidn két nét dut véi Z° 1 lién két don, va Z’
14 C; trong d6 Rie 12 Ci-Cs alkyl, C-Cio aryl, heteroaryl mét vong hodc hai vong, bao
gdm céc vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hodc mach nhanh, (het-
eroaryl)C1-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs alkyl mach thang
hodc mach nhanh, (C1-Cs alkyl mach thing hodc mach nhéanh)aryl, (C1-Cs alkyl mach
thing hodc mach nhanh)heteroaryl, hodc (C1-Cs alkyl mach thang hoic mach nhénh)di
vong, trong d6 alkyl nay tiy y dugc thé tiép bing mot hodc nhiéu phin tir thé duoc
chon tir nhém gém halo, hydroxy, metoxy, amino, CF3, va C3-Cs xycloalkyl;

X va c4c lién két nét dit v6i né c6 thé c6 miat hodc khong c6 mit, trong do (a)
néu X ¢6 mit, Y 1a N, va X 13 O hodc --(CReRy)s--, trong d6 Re va R ddc 14p 1a hydro,
doteri, halo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach théng hodc mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mt vong hodc hai vong, bao gbm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hoic mach nhanh, (Ci-Cs alkyl
mach thing ho3c mach nhénh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach thang hodc
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mach nhéanh, hodc (di vong)Ci-Cs alkyl mach thing hodc mach nhénh, va cac lién két
nét dit nay c6 mat va 1a céc lién két don, trong d6 khi » 12 0, va X 13 O, O ndy duoc
lién két véi H, va lién két nét dut gitta X va --(CH).- khong c6 mit, va khi X 1 --
(CReR)s—-, va X duge lién két truc tiép v6i Y; va (b) néu X khong cé mit, cac lién két
nét dat nay khong c6 mat va n 13 0, trong d6 khi Y 1a N, hodc (i) nguyén tr N nay
duoc thé bing H, (i) Z 1a C, Z’ 12 C hodc N, lién két nét dit voi Z 1a lién két don, lién
két nét dut véi 2’ khoéng cb mit, hodc (iii) Z 12 C hodc N, Z’ 14 C, lién két nét dut véi
Z’ 13 lién két don, lién két nét &Gt véi Z khdng c6 mit, trong d6 Y nay 1a nguyén ti N
c6 thé cling vé6i Rz va cac nguyén tir ndm gitta chiing tao thanh vong 6 canh tiy y dugc
thé bang Ci-Cs alkyl mach thing hodc mach nhanh hoic C3-Cs xycloalkyl; va,
n, p, q, rvasdoclapla 0, 1 hodc 2.

3. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc cdu triic:

Ryp

Rg

R

hoic mubi hoic solvat dugc dung cia nd, hosc chét dong phéan d6i anh ho3c chét ddng
phan khong d6i quang ctia né, va trong do:

R2 duoc chon tir nhom gf’)m hydro, doteri, C1-Cs alkyl mach théang hodc mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mot vong hoic hai vong, bao gém céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach théng hosic mach nhanh, (di vong)Ci-Cs alkyl mach thang hodc
mach nhanh, (C;-Cs alkyl mach thdng hodc mach nhanh)aryl, (Ci-Cs alkyl mach théng
hodc mach nhénh)heteroaryl, (C1-Cs alkyl mach thang hodc mach nhanh)di vong, Ci-
Cs perfloalkyl mach théng hodc mach nhanh, Ci-Cs alkoxy mach théng hodc mach
nhénh, C;-Cs perfloalkoxy mach théng hodc mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hosic mach

nhanh)aminocacbonylamino,  (Ci-Cs  alkyl  mach thang  hoic  mach
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nhanh)aminocacbonyl, -SOR12, -SO2R12, -NRi13SO2R12, -SO:NRisRu, va -
NR13SO02NR14R;5; trong d6 alkyl, aryl va heteroaryl da néu doc 1dp tuy y duoc thé
bang mét hodic nhidu phan tir thé dugc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thang hoc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duogc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach théng.hoéc mach
nhanh, C;-Cs perfloalkyl mach théng hogic mach nhénh, halogen, va xyano;

A 13 --(CRaRp)4~(CRRa),~-, trong d6 Ra, Rp, Re va Ra ddc 14p dugce chon tir hy-
dro, C1-Cs alkyl mach thing hodc mach nhanh, C1-Cs perfloalkyl mach thing hoic
mach nhanh, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gdm céc vong 5
va/hodc 6 canh, alkylaryl, (aryl)C1-Cs alkyl mach thang hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhanh, halogen, xyano, hydroxyl, C1-Cs alkoxy
mach théng hodc mach nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing hozc mach nhanh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1-Cs
alkyl mach thiang hoic mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thang hosic mach
nhénh)di vong, trong d6 alkyl ndy tiy y dugc thé tiép bang mc}f hodc nhiéu phan tir thé
duge chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ro, R, Ry, Re, Rg, Ro va Ruo doc 1ap duge chon tir hydro, C1-Cs alkyl mach thang
hoic mach nhanh, C;-Cs perfloalkyl mach thang hodc mach nhanh, C¢-Cio aryl, het-
eroaryl mgt vong hodc hai vong, bao gdm céc vong 5 va/hoic 6 canh, (aryl)Ci-Cs alkyl
mach thing hodc mach nhénh, (heteroaryl)Ci-Cs alkyl mach thang hoic mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach théng hodc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)C1-Cs alkyl mach théng hoac mach nhanh,
(C1-Cs alkyl mach thing hogic mach nhanh)aryl, (Ci-Cs alkyl mach thang hoc mach
nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, trong d6 al-
kyl ndy tiy v dugc thé tiép bing mot hosic nhiéu phan tir thé dugc chon tir nhém gbm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, vd/hodc R, 14n luot ciing véi Ra, Ra, Ry, Re hodc
Ry, c6 thé doc 1ap tao lién két hodic C1-Cs alkyl mach thang; va/hoic, theo cach khac,
Ry, 14n lugt cing véi Ra, Ry, Re hodc Ry, c6 thé doc 14p tao lign két hodc Ci1-Cs alkyl
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mach théng; va/hodc, theo cach khac, Rs va Ro ¢6 thé cung nhau tao ra vong 3 dén 6
canh tuy y chita mot hodc hai nguyén tir O va N;

Ri1 14 hydro hodc doteri;

Ri2, Ris, Rig va Ris doc 1ap duge chon tir hydro, C1-Cs alkyl mach thing hodc
mach nhénh, Ci-Cs perfloalkyl mach thang hoic mach nhanh, Cs-C1o aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thing hodic mach nhénh;

Z 13 CRys hoidc N, trong d6 Rig 1a Ci-C4 alkyl, Ce-Cio aryl, heteroaryl mot vong
hoac hai vong, bao gém cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc
mach nhénh, (heteroaryl)Ci-Cs alkyl mach thang hoic mach nhanh, (di vong)Ci-Cs
alkyl mach thang hodc mach nhanh, (C1-Cs alkyl mach thang hodc mach nhanh)aryl,
(C1-Cs alkyl mach thang hoic mach nhénh)heteroaryl, hodc (Ci-Cs alkyl mach thing
hodic mach nhénh)di vong, trong d6 alkyl ndy tily ¥ dugc thé tiép bing mot hodc nhiéu
phén ttr thé dugc chon tir nhém gbm halo, hydroxy, metoxy, amino, CF3, va C3-C¢ Xy-
cloalkyl;

X va céc lidn két nét dut voi né cb thé cd mit hosc khong c6 mit, trong d6 (a)
néu X c6 mat, X 12 O hodic --(CReRy)s--, trong d6 Re va Re ddc 14p 13 hydro, doteri, ha-
lo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach théng ho#ic mach nhéanh, Cs-
Cs xycloalkyl, C-Cio aryl, heteroaryl mt vong hodc hai vong, bao gdm cac vong 5
va/hogic 6 canh, (aryl)Ci1-Cs alkyl mach thing hogc mach nhénh, (C1-Cs alkyl mach
thdng hosic mach nhéanh)heteroaryl, (heteroaryl)C1-Cs alkyl mach thing hodc mach
nhénh, hodc (di vong)C1-Cs alkyl mach thiing hogic mach nhanh, va céc lién két nét dit
nay c6 mat va la céc lién két don, trong d6 khi n 12 0, va X 13 O, O nay dugc lién két
v6i H, va lién két nét dut gitta X va —(CHa),— khong ¢6 mat; va (b) néu X khong c6
mit, cac lién két nét dit nay khong c6 mit va » 12 0, trong d6 hodc (i) nguyén tt N lién
k& duoc thé bang H, hoic (i) nguyén tr N ndy c6 thé cing véi Rz va cdc nguyén tir
nam gifta chiing tao thanh vong 6 canh ty y dugc thé bang C1-Cs alkyl mach thing
ho#c mach nhanh hodc Cs3-Cs xycloalkyl; va,

n p, q rvasdoclapla 0,1 hodc 2.

-281-



25065

4. Hop chét theo diém 1, trong d6 hop chét niy c6 cong thirc cdu tric:

0
R1g Ry
\
Rg
Rs
NH R
2
277 X \
| &
/ N
Ryq N H

hodc mudi hoidc solvat dugc dung ciia nd, hodic chét déng phan d6i anh hodc chit dong
phan khong d6i quang clia no, va trong do:

R, duge chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thing hoic mach
nhéanh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mot vong hodc hai vong, bao gbm cac
vong 5 vad/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach théng hogic
mach nhénh, (C1-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing
hodc mach nhénh)heteroaryl, (Ci-Cs alkyl mach théng hoic mach nhénh)di vong, Ci-
Cs perfloalkyl mach thang hodc mach nhanh, C;-Cs alkoxy mach thang hodc mach
nhénh, Ci-Cs perfloalkoxy mach thing hodc mach nhénh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hodc mach
nhanh)aminocacbonylamino,  (C1-Ce¢  alkyl ~mach thing hoic  mach
nhanh)aminocacbonyl, -SORi2, -SO:Riz, -NRi3SO:Riz, -SONRisRus, va -
NR13SO2NR14R1s; trong d6 alkyl, aryl va heteroaryl dd néu doc lap tuy y duoc thé
bing mdt hodc nhidu phin tir thé duge chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (C1-Cs alkyl mach
thang hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duoc chon tir nhom gi‘im hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhénh, C1-Cs perfloalkyl mach thing hodc mach nhénh, halogen, va xyano; |

A 13 --(CRaRp)4~(CRcRa),--, trong d6 Ra, R, Re va Ra ddc 14p duogc chon tir hy-
dro, C1-Cs alkyl mach thing hodc mach nhanh, C;-Cs perfloalkyl mach thing hoic
mach nhanh, Ce-Cyo aryl, heteroaryl mdt vong hodc hai vong, bao gdm céc vong 5
va/hodc 6 canh, alkylaryl, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhanh, halogen, xyano, hydroxyl, C1-Cs alkoxy
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mach théng ho#ic mach nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing hogic mach nhénh, (C1-Cs alkyl mach thang hodc mach nhanh)aryl, (C1-Cs
alkyl mach thing hosic mach nhénh)heteroaryl, va (Ci-Cs alkyl mach thang hodc mach
nhéanh)di vong, trong d6 alkyl nay tuy y dugc thé tiép bang mot hodc nhidu phn tr thé
duoc chon tir nhom gc‘Sm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl; |

Ro, R1, R4, Re, Rs, Ry va Rig ddc 14p dugce chon tir hydro, Ci-Cs alkyl mach thing
hodc mach nhanh, Ci-Cs perfloalkyl mach thang hogc mach nhénh, Ce-Cio aryl, het-
eroaryl mdt vong hodc hai vong, bao gdm cac vong 5 vi/hoic 6 canh, (aryl)Ci-Cs alkyl
mach thing hosc mach nhénh, (heteroaryl)C1-Cs alkyl mach thing hodc mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hodc mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhanh,
(C1-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thang hoic mach
nhénh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach nhénh)di vong, trong d6 al-
kyl nay ty y dugc thé tiép bang mot hodc nhiéu phin tir thé dugc chon tir nhém gbm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc R, 14n luot cing v6i R4, Ra, Ry, Re hodc
Ry, 6 thé doc 18p tao lién két hoiic C1-Cs alkyl mach thfmg; va/hodc, theo cach khéc,
R4, 14n luot cling véi Ra, Rb, Re hodc Ry, ¢6 thé doc 14p tao lién két hodic C1-Cs alkyl
mach théng; va/hodc, theo cach khac, Rg va Ry co thé cung nhau tao ra vong 3 dén 6
canh tiy y chira m¢t hodc hai nguyén tir O va N;

Z 13 CRys hodic N, trong d6 Ry 12 C1-Cy alkyl, C-Cio aryl, heteroaryl mét vong
hodc hai vong, bao gdm céc \?bng 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc
mach nhanh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs
alkyl mach thang ho3c mach nhénh, (C1-Cs alkyl mach thang hodc mach nhanh)aryl,
(C1-Cs alkyl mach thing hoic mach nhanh)heteroaryl, hodc (Ci-Cs alkyl mach thing
hodc mach nhanh)di vong, trong d6 alkyl nay tuy y duoc thé tiép bang mot hodc nhiéu
phén tir thé duoc chon tir nhém gdm halo, hydroxy, metoxy, amino, CF3, va C3-Cs xy-
cloalkyl; |

Rui1 14 hydro hodc doteri;
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Ri2, Ri3, Ri4 va Rys ddc 14p dugc chon tir hydro, Ci-Cs alkyl mach théng hoac
mach nhanh, C1-Cs perﬂoalkyl mach thing hodc mach nhanh, C¢-C1o aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hodc mach nhanh; va,

p, q, var ddclap1a 0, 1 hodc 2.

5. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thic cu tric:
R, Bo Re o
0
R1o R4
~ N
Rg
Rg NH
Ro R, Rg Ry

hodc mudi hoic solvat dugc dung ciia nd, hodc chat dong phan doi anh hodc chat dong

P
\
Iz

phan khéng dbi quang ctia né, va trong dé:

Rz duogc chon tir nhom gém hydro, doteri, C;-Cs alkyl mach théng hodac mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gdm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hodc mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thang hodc mach nhanh, (di vong)Ci-Cs alkyl mach thing hoic
mach nhénh, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, (Ci-Cs alkyl mach thang
hodc mach nhanh)heteroaryl, (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, Ci-
Cs perfloalkyl mach thing hodc mach nhanh, C;-Cs alkoxy mach thang hodc mach
nhanh, Ci-Cs perfloalkoxy mach théng ho#ic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (C1-Cs alkyl mach thing ho3ic mach
nhanh)aminocacbonylamino,  (C1-Cs¢  alkyl mach  thing hoic  mach
nhanh)aminocacbonyl, -SORi2, -SO2R12, -NR1i3SO2R12, -SO2NRisRis, va -
NRi3SO2NR14R;s5; trong d6 alkyl, aryl va heteroaryl da néu dc 1ap tuy y dugc thé
bing mot hodc nhidu phan tir thé dugc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach

thang hozic mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;
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R3 dugc chon tir nhém gém hydro, doteri, C1-Cs alkyl mach théng hoac mach
nhanh, C-Cs perfloalkyl mach théng hoic mach nhanh, halogen, va xyano;

Ra, Ro, Rc va Rq doc 1ap duge chon tir hydro, C1-Cs alkyl mach thang hodc
mach nhanh, C;-Cs perfloalkyl mach thing hodc mach nhénh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach théng hosc mach nhénh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach
nhanh, heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hodc mach
nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hoic mach
nhénh, (Ci-Cs alkyl mach thing hodc mach nhanh)aryl, (Ci-Cs alkyl mach thing hodc
mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thing hodc mach nhanh)di vong, trong
d6 alkyl nay ty y duoc thé tiép bing mot hodc nhiéu phan tir thé dugc chon tlr nhém
gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-C¢ xycloal-
kyl;

Ro, Ri1, R4, Re, Rs, Ro va Rio doc 14p dugce chon tir hydro, C1-Cs alkyl mach thing
hodc mach nhanh, C;-Cs perfloalkyl mach théng hodc mach nhéanh, Cs-Cio aryl, het-
eroaryl mot vong hozic hai vong, bao gdm céc vong 5 vavhogic 6 canh, (aryl)C1-Cs alkyl
mach thang hoic mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang hodc mach nhénh,
hetéroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thang hodc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhénh,
(C1-Cs alkyl mach thing hodc mach nhéanh)aryl, (C1-Cs alkyl mach théng hodc mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thing hoic mach nhénh)di vong, trong do6 al-
kyl ndy tiy y dugc thé tiép bang mot hodc nhiu phén tir thé duoc chon tir nhém gbm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, lan luot ciing véi R4, Ra, Ry, Re hodc
Rg, c6 thé doc 1ap tao lién két hodic C1-Cs alkyl mach théng; va/hodc, theo cach khéc,
Ry, 13n luot cing v6i Ra, Re, Re hodic Ry, c6 thé doc 14p tao lién két hodc C1-Cs alkyl
mach théng; va/hodc, theo cach khac, Rs va Ro co thé cting nhau tao ra vong 3 dén 6
canh tiy y chtra m&t hodc hai nguyén tir O va N;

Z 14 CRy hodc N, trong d6 Rie 12 C1-Cs alkyl, Cs-Cio aryl, heteroaryl mot vong
ho3c hai vong, bao gdm céc vong 5 va/hodic 6 canh, (aryl)Ci-Cs alkyl mach thang hodc
mach nhénh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhénh, (di vong)Ci-Cs
alkyl mach thang hodc mach nhanh, (Ci-Cs alkyl mach thing hoic mach nhanh)aryl,
(C1-Cs alkyl mach thing hodc mach nhanh)heteroaryl, hogc (Ci-Cs alkyl mach thang
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hodc mach nhénh)dj vong, trong d6 alkyl nay tiy y duoc thé tiép bing mot hoic nhidu
phén tir thé dugc chon tir nhém gdm halo, hydroxy, metoxy, amino, CFs3, va C3-Cs xy-
cloalkyl;

R11 1a hydro hodc doteri; va,

Riz, Ris, Ris va Rys doc 18p duogc chon tir hydro, Ci-Cs alkyl mach thing hoic
mach nhanh, C1-Cs perfloalkyl mach théng hodc mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thing hodc mach nhénh.

6. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc cdu tric:

R, Mo Re Ry
O
Rio R4
~— N
Rg

Rg NH
Ro R, Rg Ry
N \

| "
/ N
R N H

hodc mudi hoic solvat duge dung ctia né, hoic chét déng phéan dbi 4nh hodc chit déng
phan khéng d6i quang ctia né, va trong do:

Rz dugc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach théng hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs alkyl mach thing hodc
mach nhanh, (C1-Cs alkyl mach thang hodc mach nhanh)aryl, (C;-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thidng hoic mach nhénh)di vong, Ci-
Cs perfloalkyl mach théng hodc mach nhénh, Ci-Cs alkoxy mach théng hoac mach
nhanh, Ci-Cs perfloalkoxy mach théng hoic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach théng hodc mach
nhanh)aminocacbonylamino,  (C1-Cs  alkyl  mach thang  hosic  mach
nhianh)aminocacbonyl, -SORi12, -SO2R12, -NRi3SO2R12, -SONRisRus, va -
NRi13S02NR14R;5; trong d6 alkyl, aryl va heteroaryl da néu doc lap tuy y dugc thé
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bing mot hoic nhidu phin tir thé dwoc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
théng ho#c mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R; duge chon tir nhém gdém hydro, doteri, C1-Cs alkyl mach théng hodc mach
nhanh, C1-Cs perfloalkyl mach théng hoic mach nhanh, halogen, va xyano;

Ra, Ro, Rc va Rgq doc 14p duoc chon tir hydro, Ci-Cs alkyl mach théng hoac
mach nhanh, C;1-Cs perfloalkyl mach thing hoic mach nhanh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thing hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang hodc mach
nhénh, heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thing hodc mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hodc mach
nhanh, (C1-Cs alkyl mach thing hoic mach nhéanh)aryl, (C1-Cs alkyl mach théng hoéé
mach nhénh)heteroaryl, va (C1-Cs alkyl mach thing hosic mach nhanh)di vong, trong
d6 alkyl nay tiy y duoc thé tiép bing mot hodc nhidu phan tir thé duoc chon tir nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl;

Ro, R1, R4, Rs, Rs, Rg va Rig ddc 1ap dugce chon tir hydro, C1-Cs alkyl mach théng
hoZc mach nhanh, Ci-C¢ perfloalkyl mach thang hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mot vong hodc hai vong, bao gdm cac vong 5 vi/hoic 6 canh, (aryl)Ci-Cs alkyl
mach thing hodc mach nhanh, (heteroaryl)C1-Cs alkyl mach théng hodc mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, Ci1-Cs alkoxy mach thang hodc mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach théng hodc mach nhénh,
(C1-Cs alkyl mach thing hodc mach nhénh)aryl, (Ci-Cs alkyl mach thang hoic mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thang hodc mach nhanh)di vong, trong d6 al-
kyl nay tuy ¥ dugc thé tiép bing mét hoic nhidu phin ttr thé duoc chon tir nhém gdém
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, 1an luot cung voi Re, Ra, Ro, Re hodc
Rg, ¢6 thé doc 1ap tao lién két hodc C1-Cs alkyl mach thang; va/hoic, theo cich khac,
R4, 14n luot cling véi Ra, R, Re hodic Ry, ¢6 thé doc 14p tao lién két hoiic Ci-Cs alkyl
mach‘ théng; va/hoac, theo cach khéc, Rg va Ro co thé cung nhau tao ra vong 3 dén 6
canh tiy y chita mdt hodc hai nguyén tir O va N;

R11 14 hydro hoédc doteri; va,

-287-



25065

Ri2, Ris, Ris v Rys doc 1ap duoc chon tir hydro, Ci-Cs alkyl mach thing hodc
mach nhanh, C:-Cs perfloalkyl mach thing hodc mach nhanh, Cs-C1o aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thang hodc mach nhanh.

7. Hop chét theo diém 1, trong d6 hop chat nay c6 cong thirc cu triic:

B

Ro R1

Ryq

hodc mudi hoic solvat duge dung ctia né, hoic chét ddng phan d6i anh hodc chét ddng
phan khong dbi quang ctia né, va trong do: V

R2 dugc chon tir nhém gff)m hydro, doteri, C1-Cs alkyl mach th?mg hoac mach
nhanh, C3-Cs xycloalkyl, Cs-Ci1o aryl, heteroaryl mdt vong hodc hai vong, bao gdm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodic mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhénh, (di vong)Ci-Cs alkyl mach thing ho#c
mach nhanh, (C1-Cs alkyl mach thing hoic mach nhénh)aryl, (C1-Cs alkyl mach thang
ho#ic mach nhéanh)heteroaryl, (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, Ci-
Cs perfloalkyl mach thang hodc mach nhénh, Ci-Cs alkoxy mach thdng hodc mach
nhénh, C;-Cs perfloalkoxy mach thing hosic mach nhénh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach thing hodc mach
nhanh)aminocacbonylamino,  (C1-Cs¢  alkyl ~mach  thing hoic  mach
nhanh)aminocacbonyl, -SORi2, -SO2R12, -NR13SORp2, -SO2NRisRu4, va -
NR13S0.NR4Rs; trong d6 alkyl, aryl va heteroaryl da néu doc lap thy ¥ duoc thé
bang mdt hodc nhidu phin tr thé duoc chon tir nhém gdém halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (C1-Cs alkyl mach
thédng hosic mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R; dugc chon tr nhém gdm hydro, doteri, Ci-Cs alkyl mach thing hoc mach
nhanh, C1-Cs perfloalkyl mach thing hodc mach nhanh, halogen, va xyano;
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Ra, Ry, Rc va Rg ddc 14p dugc chon tir hydro, Ci1-Cs alkyl mach thing hodc
mach nhanh, C1-Cs perfloalkyl mach thing hodc mach nhénh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach théng hodc mach nhénh, (heteroaryl)C1-Cs alkyl mach thang hodc mach
nhanh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hofic mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hogic mach
nhénh, (Ci-Cs alkyl mach théing hoic mach nhanh)aryl, (C1-Cs alkyl mach thing hoic
mach nhanh)heteroaryl, va (C1-Cs alkyl mach thing hodc mach nhanh)di vong, trong
d6 alkyl nay tiry v duoc thé tiép bing mot hodc nhidu phan ti thé duge chon tr nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl;

Ro, R1, R4, R, Rs, Rg va Ry doc 14p dugc chon tir hydro, Ci-Cs alkyl mach thing
hodc mach nhéanh, Ci-Cs perfloalkyl mach thang hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mdt vong hodc hai vong, bao gdm cac vong 5 vi/hoic 6 canh, (aryl)C1-Cs alkyl
mach théng hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach théng hodc mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hogc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hoic mach nhénh,
(C1-Cs alkyl mach thiang hodc mach nhanh)aryl, (C1-Cs alkyl mach thang hodc mach
nhénh)heteroaryl, va (Ci-Cs alkyl mach thing hoic mach nhanh)di vong, trong d6 al-
kyl ndy tiry ¥ dugc thé tiép bing mét hodc nhiéu phan tir thé duge chon tir nhém gbm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc R, va/hodc R, lan luot cung véi Ry, Ra, Ro, Re hodc
Ry, c6 thé doc 1ap tao lién két hodc C1-Cs alkyl mach théng; va/hodc, theo cach khéc,
Rs, 14n lugt cing véi Ra, Re, Re hodc Ry, c6 thé doc 14p tao lién két hodc Ci-Cs alkyl
mach thang; vd/hoic, theo cach khic, Rs va Ry c6 thé cing nhau tao ra vong 3 dén 6
canh tiy y chirta mot hodc hai nguyén tr O va N;

R11 1a hydro hodc doteri; va,

Ri2, Ri3, Ri4 va Ris doc 1dp duge chon tir hydro, C1-Cs alkyl mach thang hosc
mach nhénh, Ci-Cs perfloalkyl mach thing hosic mach nhénh, Ce-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thing hosc mach nhanh.
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8. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc ciu tric:

Rio

Ry

hodc mudi hoic solvat duge dung ctia né, hodc chit dng phan dbi anh hodc chét déng
phén khéng ddi quang ctia né, va trong do:

R> dugc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach thang hoic mach
nhanh, C3-Cs xycloalkyl, Cs-Cio aryl, heteroaryl mét vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhénh, (di vong)Ci-Cs alkyl mach thing hodc
mach nhénh, (Ci-Cs alkyl mach thing hodc mach nhénh)aryl, (Ci-Cs alkyl mach thang
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach théng hodc mach nhanh)di vong, Ci-
Cs perfloalkyl mach théng hodc mach nhanh, C1-Cs alkoxy mach thang hodc mach
nhénh, Ci-Cs perfloalkoxy mach thing hoic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci1-Cs¢ alkyl mach thang hodic mach
nhénh)aminocacbonylamino,  (C1-Cs  alkyl  mach thing  hofic  mach
nhanh)aminocacbonyl, -SORi2, -SO2R12, -NRi38O2R12, -SO:NRisRus, va -
NR13SO2NR14R;5; trong @6 alkyl, aryl va heteroaryl di néu doc lap tuy y duoc thé
bing mdt hodic nhidu phin tir thé duoc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CF3, aminocacbonyl, (Ci-Cs alkyl mach
thang hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 dugc chon tir nhdm gdm hydro, doteri, C1-Cs alkyl mach théng hoc mach
nhanh, C1-Cs perfloalkyl mach thing hoic mach nhéanh, halogen, va xyano;

A 13 --(CRaRb)4-(CRcRg)~-, trong d6 Ra, Ro, Re va Ra ddc 1ap dugc chon tir hy-
dro, C1-Cs alkyl mach thing hogic mach nhénh, C;-Cs perfloalkyl mach thang hoic
mach nhanh, Ce-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gdm céc vong 5
va/hodc 6 canh, alkylaryl, (aryl)C1-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)Ci1-Cs alkyl mach thing hodc mach nhanh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
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mach thang hodc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing hodc mach nhéanh, (Ci-Cs alkyl mach thing hodc mach nhénh)aryl, (C1-Cs
alkyl mach thing hosc mach nhanh)heteroaryl, va (Ci-Cs alkyl mach thang hodc mach
nhénh)di vong, trong d6 alkyl ndy tiy y dugc thé tiép bang mot hodc nhiéu phén tiy thé
dugc chon tr nhom gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ra, Rb, Rc va Ry ddc 18p duoc chon tir hydro, C1-Cs alkyl mach théng hoac
mach nhanh, Ci-Cs perfloalkyl mach thang hodc mach nhénh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thing hodc mach nhénh, (heteroaryl)Ci-Cs alkyl mach thang hoic mach
nhéanh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thdng hodc mach
nhanh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach
nhénh, (Ci-Cs alkyl mach théng hodc mach nhéanh)aryl, (C1-Cs alkyl mach thing hodc
mach nhéanh)heteroaryl, va (C1-Cs alkyl mach thang hoic mach nhanh)di vong, trong.
d6 alkyl nay tiy v duoc thé tiép bing mot hodc nhiu phén tir thé duge chon tir nhém
g(‘“)m halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloal-
kyl, trong d6 alkyl nay tuy y dugc thé tiép bang mot hozc nhiéu phan tir thé duoc chon
tr nh()m gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs
xycloalkyl;

Ro, Ry, R4, R, Rs, Ro va Rig ddc 1ap dugc chon tir hydro, Ci-Cs alkyl mach thing
ho3c mach nhanh, C;-C¢ perfloalkyl mach théng hodc mach nhanh, C¢-Cio aryl, het-
eroaryl mot vong hodc hai vong, bao gdm cac vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl
mach thing hozc mach nhanh, (heteroaryl)C1-Cs alkyl mach thing hozc mach nhénh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thang hosc mach nhanh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhénh,
(C1-Cs alkyl mach thing hodc mach nhanh)aryl, (C1—C6 alkyl mach thang hoic mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thing hogc mach nhénh)di vong, trong d6 al-
kyl nay tuy y dugce thé tiép bing mot hodc nhiéu phén tir thé dugc chon tir nhém gbm
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, 1an luot ciing v6i Ra, Ra, Ro, Re hodc
Rg, c6 thé doc 1ap tao lién két hodc C1-Cs alkyl mach théng; va/hodc, theo cach khac,
R4, 1an luot ciing vé6i Ra, Ro, Re hodic Ry, ¢6 thé dbc 1ap tao lién két hodc Ci-Cs alkyl

-291-



25065

mach théng; va/hodc, theo cach khac, Rg va Ro co thé cling nhau tao ra vong 3 dén 6
canh tly ¥ chita mé6t hodc hai nguyén tir O va N; va,

Ri1 1a hydro hodc doteri;

Y 14 O hodc N, trong d6 khi Y 1a O, n 1a 0;

Ri2, Ri3, Ria va Rys doc 1ap duogc chon tir hydro, C1-Cs alkyl mach théng hoac
mach nhanh, Ci-Cs perfloalkyl mach thing hoic mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thang hoic mach nhénh;

X va c4c lién két nét dut v6i nd 6 thé cé6 mit hoic khong c6 mit, trong do, (a)
néu X c6 mat, Y 1a N, va X 13 O hoic --(CReR¢)s--, trong d6 Re va Ry doc 14p 12 hydro,
doteri, halo, hydroxy, Ci-Cs alkoxy, amino, CF3, C1-Cs alkyl mach théng hoac mach
nhanh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mét vong hodc hai vong, bao gbm céc
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hoc mach nhanh, (C1-Cs alkyl
mach thing hosc mach nhénh)heteroaryl, (heteroaryl)Ci1-Cs alkyl mach thang hoic i
mach nhéanh, hodc (di vong)C1-Cs alkyl mach thing hoic mach nhanh, va céc lién Kkét
nét dit nay cé mat va 1a céc lién két don, trong d6 khi 12 0, va X 12 O, O nay dugc
lién két v6i H, va lién két nét dut gitta X va —~(CHz).-- khong c6 mit, va khi X 1a --
(CReR9)s--, va X duoc lién két truc tiép v6i Y; va (b) néu X khong cé mit, céc lién két
nét dit nay khong c6 mit va n 13 0, trong d6 khi Y 1a N, (i) nguyén tit N nay duoc thé
bang H, hoic (ii) nguyén t& N ndy c6 thé cing véi Rz va céc nguyén tit nam gitta
chung tao thanh vong 6 canh tiry y dugc thé bang Ci1-Cs alkyl mach thing hodc mach
nhanh hodc C3-Cs xycloalkyl; va,

n p, q, rvas doclapla 0, 1 hodc 2.

9. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc cAu tric:

hodc mudi dugc dung cia nd, va trong do:
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R, duge chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thing hodc mach
nhanh, C3-Cs xycloalkyl, C¢-Cio aryl, heteroaryl mét vong hodc hai vong, bao gbm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thing hodc mach nhanh, (heteroar-
y1)C1-Cs alkyl mach théng hodc mach nhanh, (di vong)Ci-Cs alkyl mach thang hodc
mach nhanh, (Ci-Cs alkyl mach thing hoic mach nhénh)aryl, (C1-Cs alkyl mach thing
hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hodc mach nhéanh)di vong, Ci-
Cs perfloalkyl mach thang hodc mach nhéanh, C;-Cs alkoxy mach théng hoic mach
nhanh, C1-Cs perfloalkoxy mach thing hoic mach nhéanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs¢ alkyl mach théng hodc mach
nhénh)aminocacbonylamino,  (C1-Cs¢  alkyl  mach thang  hotc | mach
nhianh)aminocacbonyl, -SORp2, -SO2R12, -NRi3zSOzRiz, -SO,NRi3R14, va -
NR13SO2NR14Rss; trong d6 alkyl, aryl va heteroaryl dd néu doc lap tuy y duoc thé
bang mot hodc nhidu phin tir thé dugc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CFs, aminocacbonyl, (Ci-Cs alkyl mach
thang hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duoc chon tir nhém gdm hydro, doteri, C1-Cs alkyl mach thang hodc mach
nhénh, C1-C¢ perfloalkyl mach thing hodc mach nhanh, halogen, va xyano;

Ro, Ry, Rs, Rs, Ro va Ry ddc 14p duogc chon tir hydro, Ci1-Cs alkyl mach théng
hoic mach nhanh, C-Cs perfloalkyl mach théng hodc mach nhanh, Ce¢-Cio aryl, het-
eroaryl mot vong hodc hai vong, bao gdm céc vong 5 va/hoic 6 canh, (aryl)Ci-Cs alkyl
mach thang hodc mach nhanh, (heteroaryl)Ci-Cs alkyl mach thang ho#ic mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, C1-Cs alkoxy mach thang hoc mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang ho#c mach nhanh,
(C1-Cs alkyl mach théing hodc mach nhanh)aryl, (C1-Cs alkyl mach thing hoic mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thang hodc mach nhénh)di vong, trong d6 al-
kyl nay tuy v dugc thé tiép bing m6t hogc nhidu phan t thé duoc chon tir nhém gém
halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do6, theo cach khac, Ro hodc Ri, va/hodc Re, 1an luot cting v6i Ra, Rs, Re hodc Ry,
c6 thé ddc 1ap tao lién két hodc Ci-Cs alkyl mach thing; va/hoic, theo cach khac, Rs,
14n Iuot cung véi Ra, Ro, Re hodc Rg, ¢6 thé doc 14p tao lién két hodc Ci-Cs alkyl mach
théng; va/hodc, theo cach khac, Rg vaRg cod thé cling nhau tao ra vong 3 dén 6 canh tuy

y chita mot hodc hai nguyén tr O va N;
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Ru1 1a hydro hodc doteri; va,

Ri2, Ris, Rig va Rys doc 18p duoe chon tir hydro, Ci-Cs alkyl mach thing hosc
mach nhanh, C1-Cs perfloalkyl mach thang hoic mach nhanh, Ce-Cio aryl, alkylaryl,
va (aryl)C1-Cs alkyl mach thang hodc mach nhénh.

10. Hop chét theo diém 1, trong d6 hop chét nay cé cong thirc chu tric:

hodc mudi hoic solvat duge dung ctia nd, hodc chét ddng phan dbi anh hodc cht dong
phén khong d6i quang ctia n6, va trong do:

Rz dugc chon tir nhom gém hydro, doteri, C1-Cs alkyl mach thing hodc mach
nhéanh, C3-Cs xycloalkyl, Ce-C1o aryl, heteroaryl mot vong hodc hai vong, bao gdm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hoic mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thang hoic mach nhénh, (di vong)Ci-Cs alkyl mach thing hoic
mach nhanh, (C1-Cs alkyl mach thing hodc mach nhéanh)aryl, (C1-Cs alkyl mach thang
ho#c mach nhanh)heteroaryl, (C1-Cs alkyl mach thang hoic mach nhénh)di vong, Ci-
Cs perfloalkyl mach théng hosc mach nhanh, C;-Cs alkoxy mach thang hozc mach
nhénh, Ci-Cs perfloalkoxy mach thing hoic mach nhéanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocacbonyl, (Ci-Cs alkyl mach théng hodc mach
nhanh)aminocacbonylamino,  (C1-C¢  alkyl  mach thang  hoic  mach
nhénh)aminocacbonyl, -SORi, -SO2Rp2, -NR1i3SO2Rp2, -SO:NRisRu4, va -
NR13SO:NR14R;s; trong d6 alkyl, aryl va heteroaryl dd néu doc lap tuy y duge thé
bing mdt hodc nhiéu phan tir thé duoc chon tir nhém gdm halo, hydroxy, metoxy,
amino, xyano, alkylamino, dialkylamino, CFs, aminocacbonyl, (Ci-Cs alkyl mach
théng hodc mach nhanh)aminocacbonyl, va C3-Cs xycloalkyl;

R3 duogc chon tir nhdm gém hydro, doteri, C1-Cs alkyl mach théng hoac mach
nhanh, Ci-Cs perfloalkyl mach théng hodc mach nhéanh, halogen, va xyano;
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A 13 --(CRaRb)4-(CRcRg)--, trong d6 Ra, Ro, Rc va Ra ddc 14p duoc chon tir hy-
dro, C1-Cs alkyl mach théng hodc mach nhanh, Ci-Cs perfloalkyl mach thing hoic
mach nhéanh, C¢-Cio aryl, heteroaryl mdt vong hodc hai vong, bao gdm cac vong 5
va/hodc 6 canh, alkylaryl, (aryl)C1-Cs alkyl mach thing hoic mach nhénh, (heteroar-
y1)C1-Cs alkyl mach thing hoic mach nhénh, halogen, xyano, hydroxyl, Ci-Cs alkoxy
mach théng hodc mach nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl
mach thing hoic mach nhénh, (Ci-Cs alkyl mach thing hoc mach nhanh)aryl, (C1-Cs
alkyl mach théng hodc mach nhénh)heteroaryl, va (C1-Cs alkyl mach théng hodc mach
nhanh)di vong, trong d6 alkyl nay tuy y dugc thé tiép bang mét hoic nhidu phén tir thé
duge chon tir nhém gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino,
CF3, va C3-Cs xycloalkyl;

Ra, Ro, Rc va Rg ddc 18p dugce chon tir hydro, Ci1-Cs alkyl mach thang hodc
mach nhanh, C1-Cs perfloalkyl mach thing hodc mach nhanh, aryl, alkylaryl, (aryl)Ci-
Cs alkyl mach thang hoic mach nhanh, (heteroaryl)C1-Cs alkyl mach thang ho#c mach
nhénh, heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach théng hodc mach
nhénh, amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thang hodc mach
nhanh, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, (C1-Cs alkyl mach thang hoic
mach nhéanh)heteroaryl, va (C1-Cs alkyl mach thing hodc mach nhanh)di vong, trong
d6 alkyl nay tiy y dugc thé tiép bing mot hodc nhiéu phan tir thé dugc chon tr nhém
gdm halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-C¢ xycloal-
kyl, trong d6 alkyi nay tuy y dugc thé tiép bang mot hoic nhiu phén tr thé duoc chon
tr nhém gém halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs
xycloalkyl;

Ro, R1, R4, Re, Rs, Ro va Ryo doc 14p duge chon tir hydro, C1-Cs alkyl mach thrflng
hodc mach nhanh, Ci-Cs perfloalkyl mach théng hodc mach nhanh, Ce-Cio aryl, het-
eroaryl mdt vong hodc hai vong, bao gdm cac vong 5 vi/hoc 6 canh, (aryl)Ci-Cs alkyl
mach thang hoic mach nhanh, (heteroaryl)C1-Cs alkyl mach théng hozc mach nhanh,
heteroaryl, halogen, xyano, hydroxyl, Ci-Cs alkoxy mach thing hodc mach nhénh,
amino, carboxy, aminocacbonyl, (di vong)Ci-Cs alkyl mach thing hodc mach nhanh,
(C1-Cs alkyl mach thing hodc mach nhénh)aryl, (C1-Cs alkyl mach théng hoc mach
nhanh)heteroaryl, va (C1-Cs alkyl mach thing hodc mach nhanh)di vong, trong d6 al-
kyl nay tiy y duoc thé tiép bang mot hoic nhiéu phan tir thé dugc chon tir nhém gdm
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halo, hydroxy, metoxy, amino, alkylamino, dialkylamino, CF3, va C3-Cs xycloalkyl;
trong do, theo cach khac, Ro hodc Ri, va/hodc Re, 14n luot ciing véi R4, Ra, Ry, Re hodc
Rg, c6 thé doc 14p tao lién két hoic Ci1-Cs alkyl mach thang; va/hoic, theo cach khéc,
Ry, 13n luot cing véi Ra, R, Re hoiic Ry, ¢6 thé doc 1ap tao lién két hogic C1-Cs alkyl
mach théng; va/hodc, theo cach khac, Rg va Rg c6 thé cung nhau tao ra vong 3 dén 6
canh tiy y chita mét hodc hai nguyén tir O va N; va,

Ri1 14 hydro hodc doteri;

Y 12 O hodc N, trong d6 khi Y 14 O, n 14 0;

Riz, Ri3, Ri4 va Rys ddc 14p dugce chon tir hydro, Ci1-Cs alkyl mach thing hozc
mach nhénh, C1-Cs perfloalkyl mach thing hodc mach nhanh, Cs-Cio aryl, alkylaryl,
va (aryl)Ci-Cs alkyl mach thang hoic mach nhénh;

X va céc lién két nét dit v6i nd 6 thé c6 mit hodc khong c6 mit, trong do, (a)
néu X c6 mit, Y 1a N, va X 13 O hoic —(CReR#);—, trong d6 Re va Rr doc 14p 13 hydro,
doteri, halo, hydroxy, Ci-C4 alkoxy, amino, CF3, C1-Cs alkyl mach théng hodc mach
nhanh, C3-Cs xycloalkyl, C-Co aryl, heteroaryl mdt vong hodc hai vong, bao gdm cac
vong 5 va/hodc 6 canh, (aryl)Ci-Cs alkyl mach thang hozc mach nhénh, (Ci-Cs alkyl
mach thing hodc mach nhanh)heteroaryl, (heteroaryl)Ci1-Cs alkyl mach thang hodc
mach nhanh, hodc (di vong)C1-Cs alkyl mach thing hogic mach nhanh, va cac lién két
nét dut nay c6 mat va 1a céc lién két don, trong d6 khi »n 1a 0, va X 13 O, O nay dugc
lién két v6i H, va lién két nét dut gitta X va --(CHz),-- khong c6 mat, va trong d6 X 1a
~-(CReRg)s--, va X duoc lién két tryc tiép v6i Y; va (b) néu X khong c6 mit, cac lién
két nét dut nay khong c6 mit va » 13 0, trong d6 khi Y 12 N, (i) nguyén tr N ndy duoc
thé bing H, hoic (i) nguyén tir N ndy c6 thé cing v6i Rz va céc nguyén tir ndm gitta
chiing tao thanh vong 6 canh tuy y duoc thé bang C1-Cs alkyl mach thang hodc mach
nhanh hoac Cs-Cs xycloalkyl; va,

n, p, q rvasdoclapla0, 1 hodc 2.

11. Hop chét theo diém 1, trong d6 hop chét ndy dugc chon tir nhdm bao gbm:
2-(1-acryloylpiperidin-4-ylamino)-N-isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit;
N-isopropyl-2-(3-(N-metylacrylamido)azetidin-1-y1)-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit;
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2-((3R,4R)-1-acryloyl-3-hydroxypiperidin-4-ylamino)-N-isopropyl-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit;
(S)-2-(1-acryloylpyrolidin-3-ylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit;

(S)-2-((1-acryloylpyrolidin-2-yl)metylamino)-N-isopropyl-5SH-pyrolo[ 2,3-b]pyrazin-7-
carboxamit;
2-((1R,3R)-3-acrylamidoxyclobutylamino)-N-isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit; '
(S)-2-((1-acryloylpyrolidin-3-yl)metylamino)-N-isopropyl-5 H;pyrolo[2,3 -b]pyrazin-7-
carboxamit;
(R)-4-(1-acryloylpiperidin-3-ylamino)-1H-pyrolo[2,3-b]pyridin-3-carbonitril;
(R)-4-(1-acryloylpiperidin-3-ylamino)-1H-pyrolo[2,3-b]|pyridin-3-carbonitril;
(R)-1-(3-(5-clo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((2S,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-yl)prop-2-
en-1-on;
1-((3R,5S)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-hydroxypiperidin-1-yl)prop-2-
en-1-on;
(R)-1-(3-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-
2-en-1-on;
1-(5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-(hydroxymetyl)piperidin-1-yl)prop-2-
en-1-on;
1-((3R,5S)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-2-en-1-
on;
1-((3R,48)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-metylpiperidin-1-yl)prop-2-
en-1-on;
1-((3S,4R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-4-flopiperidin-1-yl)prop-2-en-1-
on;
1-((2S,5R)-5-(7TH-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-etylpiperidin-1-yl)prop-2-en-
1-on;

(R)-1-(3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((3a8,7a8S)-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)tetrahydro-1H-pyrolo[2,3-c]pyridin-
6(2H,7H,7aH)-yl)prop-2-en-1-on;
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(R)-1-(3-(3-clo-1H-pyrolo[2,3-b]pyridin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
1-((1R,2R,5R)-2-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-8-azabixyclo[3.2.1]octan-8-
yl)prop-2-en-1-on;
1-((2R,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-(hydroxymetyl)piperidin- 1-
yl)prop-2-en-1-on;
1-((3R,5R)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-flopiperidin-1-yl)prop-2-en-1-
on;
(R)-1-(3-(5-metyl-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-
on; '
1-((3R,58)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-yl)prop-2-
en-1-on;

1-((2S,5R)-5-(5-(2-metoxyetyl)-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-
metylpiperidin-1-yl)prop-2-en-1-on;
1-((3R,5S)-3-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-5-metylpiperidin-1-yl)prop-2-
en-1-on;
1-((3R,48)-3-(7H-pyrolo[2,3-d|pyrimidin-4-ylamino)-4-metylpiperidin-1-yl)prop-2-
en-1-on;
(R)-1-(3-(5-etyl-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
(R)-1-(3-(5-flo-7H-pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on;
(R)-4-(1-acryloylpiperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril; va,
(3R,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-1-acryloylpiperidin-3-carbonitril;

hodc mudi dugce dung cta no.

12. Hop chét theo diém 1, trong d6 hgp chét ndy duoc chon tir nhém bao gbdm:
2-(1-acryloylpiperidin-4-ylamino)-N-isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit;
N-isopropyl-2-(3-(N-metylacrylamido)azetidin-1-yl)-5H-pyrolo[2,3-b]pyrazin-7-
carboxamit;
2-((3R,4R)-1-acryloyl-3-hydroxypiperidin-4-ylamino)-N-isopropyl-5SH-pyrolo[2,3-
b]pyrazin-7-carboxamit;
(S)-2-(1-acryloylpyrolidin-3-ylamino)-N-isopropyl-5H-pyrolo[2,3-b]pyrazin-7-

carboxamit;
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(S)-2-((1-acryloylpyrolidin-2-yl)metylamino)-N-isopropyl-5SH-pyrolo[2,3-b]pyrazin-7-
carboxamit;

1-((3aS,7aS)- 1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)tetrahydro- 1H-pyrolo[2,3-c]pyridin-
6(2H,7H,7aH)-yl)prop-2-en-1-on;
1-((1R,2R,5R)-2-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-8-azabixyclo[3.2.1]octan-
8-yl)prop-2-en-1-on;
1-((3R,48)-3-((7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-
en-1-on; |
1-((28,5R)-5-(7H-pyrolo[2,3-d]pyrimidin-4-ylamino)-2-metylpiperidin-1-yl)prop-2-
en-1-on; va,
(R)-4~(1-acryloylpiperidin-3-ylamino)-1H-pyrolo[2,3-b]pyridin-3-carbonitril;

hodc mudi dugc dung cua nod.

13. Duoc phém hodc thude tha y chtra hop chét theo diém 1, hodc mudi duge dung

cua nd, va chat mang dugc dung.

14. Ché phim chita hop chét theo diém 1 d didu tri hodc ngan ngira rdi loan hogc tinh
trang bénh ly dugc chon tir viém khép dang thdp, viém co, viém mach, pemphigut,
bong nudc dang pemphigut, bénh viém rudt bao gbdm bénh Crohn va viém loét dai
trang, bénh Celiac, viém niém mac tryc trang, viém da day rudt ua eosin, hodc bénh
tang sinh dudng bao, bénh Alzheimer, luput, viém than, luput ban d6 hé théng, bénh
vay nén, viém da eczema, bénh ngira hodc céc tinh trang ngira khac, bénh bach bién,
bénh rung toc, rdi loan tuyén giap tu mién, da xo cung, r6i loan trdm cam chinh, di
Ung, hen, bénh Sjogren, hoi ching Reiter, viém da co-viém da co, X0 cing toan thén,
viém da dong mach nut, hoi chimg khd mit, viém tuyén gidp Hashimoto, thiéu mau do
tan huyét tw mién, viém teo da day tu mién do thiéu méau &c tinh, viém ndo tuy tu
mi3n, viém tinh hoan tw mién, bénh Goodpasture, giam tidu cau tw mién, viém mét
ddng cam, bénh nhugc co, bénh Graves, xo gan mét nguyén phat, viém gan x4m l4n
man tinh, bénh ciu than mang, thai loai manh ghép co quan, bénh ghép chdng ch,
thai loai manh ghép té bao va co quan nhu tity xuong, sun, gidc mac, tim, dia dém, tidu
dao, thén, chi, gan, phéi, co, nguyén bao co, day than kinh, tuyén tuy, da, rudt non,

hoic khi quan, hodc ghép di loai, bao gém hoi ching Cogan, viém cot séng dinh khép,
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bénh u hat Wegener, tw mién bénh rung téc, bénh tiéu dudng typ I hoic bénh tidu
dudng khoi phat & tudi thiéu nién, va cac bién chimg bénh tiéu dudng, hoic viém
tuyén giap, réi loan tic nghén phdi man tinh, bénh dudng hd hép cép, ching suy mon,
ung thu, bao gdm ung thu éng tiéu héa/da day rudt, ung thu két trang, ung thu gan,
ung thu da bao gdm khéi u dudng bio va carxinom té bao vay, ung thu vi va tuyén vu,
ung thu budng trimg, ung thu tuyén tién liét, bénh bach cAu, bénh bach cdu té bao T
truéng thanh giéng t& bao B hoat héa, u lympho té bao B 16n lan tda, ung thu than, ung
thu phdi, ung thu co, ung thu xuong, ung thu bang quang, ung thu néo, u héc t6 bao
gdm u héc t6 & miéng va di cin, sarcom Kaposi, sb6¢ nhiém khuén, loan ning tim phéi,
bénh bach cAu tuy cip, bénh bach cau lympho bao cép té bao T, da u tiy, rdi loan ting
sinh tiy, bénh than tidu dudng ting sinh, hoic cac rdi loan ¢6 lién quan dén tao mach
bao gdm céc khéi u rén, ung thu tuyén tuy, u ndo, u than kinh dém bao gbm u té bao
hinh sao, u than kinh dém it nhanh, va u nguyén bao than kinh dém, chan thuong hé
than kinh trung wong (CNS) cip bao gdm chan thuong ndo, viém nio, dot quy, va chin
thuong tuy séng, dong kinh, co giat, viém than kinh man tinh c6 lién quan dén thoai
héa than kinh bao gém bénh Alzheimer, bénh Parkinson, xo ctiing cdt bén teo co, bénh
Huntington, thiéu mé&u ndo, bénh 16 13n tién dinh thai dwong, va céc 18i loan tim than
kinh bao gém tAm than phan liét, r6i loan ludng cuec, trAm cam khang diéu tri, rdi loan
ciang thing sau chén thuong, lo 4u, va bénh ndo do tr khang thé, cac bénh vé mét, cac
r6i loan hodc tinh trang bénh 1y bao gém c4c bénh ty midn & mét, viém két giac mac,
viém két mac mua xuan, viém mang bd dao bao gdm viém mang bd dio cé lién quan
dén bénh Behcet va viém mang bd dao do thiy tinh thé, viém giac mac, viém gidc mac
do herpes, viém gidc mac thé nén, loan dudng ndi mo gide mac, seo duc gidc mac,
premphigut nhén cdu, loét Mooren, viém cing mac, bénh mét Grave, hoi chimg Vogt-
Koyanagi-Harada, viém két giac mac kho (khd mét), mun rép gidc mac, viém mdng
mét thé mi, bénh sarcoid, bénh mét do noi tiét, viém mét déng cam, viém két mac di

ung, va tan sinh mach nhan cau.
15. Hop chét theo diém 1, trong d6 hop chit nay 1a 1-((2S,5R)-5-(7H-pyrolo[2,3-

d]pyrimidin-4-ylamino)-2-metylpiperidin-1-yl)prop-2-en-1-on, hoéc mudi duoc dung

cua no.
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16. Hop chét theo diém 15, trong d6 hop chit nay 1a:
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