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Linh vie ky thuit dwoc dé cap
Sang ché d& cip dén hoat chét pyrolo[2,3-d]pyrimidin ding trong dugc phim
va chét twong tu. Hop chét nay c6 thé ding dé trc ché kinaza Janus (JAK). Sang ché

con dé cap dén duge phdm chira hop chit nay va phuwong phap diéu ché hop chét nay.

Tinh trang ky thuét ciia sang ché

Protein kinaza 14 cdc ho enzym xuc tac qué trinh phosphoryl hoa cac gbc dic
hiéu trong protein dugc phan loai chung thanh tyrosin va serin/threonin kinaza. Hoat
tinh kinaza khong thich hop do d6t bién, biéu hién qua mic, hogic diéu hoa khong
thich hop, rdi loan didu hoa hodc didu hoa giam, cling nhu su sin sinh qua mtc hogc
san sinh dudi mirc cta yéu td sinh truéng hodc cytokin duge cho 1 ¢6 lién quan dén
nhiéu bénh, bao g(‘Sm nhung khong chi gidi han &, bénh ung thu, bénh tim mach, bénh
di iing, bénh hen va céc bénh ho hép khéc, bénh ty mién, bénh viém, bénh vé xuong,
rdi loan chuyén hoa, va r6i loan than kinh va thoai héa than kinh nhu bénh Alzheimer.
Hoat tinh kinaza khong thich hop gdy ra cdc dap ing sinh hoc khac nhau cua té bao
lién quan dén su sinh trudng té bao, bién hoéa té bao, séng s6t, chét t& bao theo chuong
trinh, gdy nguyén phan, kiém soat chu trinh t& bao, va su di dong cua té bao duoc cho
12 ¢6 lién quan dén cac bénh néu trén va cac bénh lién quan.

Do d6, cac protein kinaza da ndi 1én nhw 12 mot nhém enzym quan trong dé 1am
dich can thiép didu tri. Cu thé, ho JAK ciia céc protein tyrosin kinaza trong té bao
(JAK1, JAK2, JAK3, va Tyk2) dong vai tro trung tam trong qud trinh truyén tin hiéu
cytokin (Kisseleva et al., Gene, 2002, 285, 1; Yamaoka et al. Genome Biology 2004,
5, 253)). Khi lién két v6i cac thu thé ciia ching, cytokin hoat héa JAK, sau d6 JAK
nay phosphoryl hoa thu thé cytokin, nhd d6 tao ra céc vi tri nbi cho céc phan tir truyén
tin hi€u, dac biét la cac thanh vién thudc ho cic phan tir truyén tin hiéu va hoat héa qua
trinh phién ma (signal transducer and activator of transcription: STAT), cudi cing dan
t&i su biéu hién gen. Nhiéu cytokin dugc biét 1a hoat hoa ho JAK. Céac cytokin nay bao
gém ho IFN (IFN-alpha, IFN-beta, IFN-omega, Limitin, IFN-gama, IL-10, IL-19, IL-
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20, IL-22), ho gp130 (IL-6, IL-11, OSM, LIF, CNTF, NNT-1/BSF-3, G-CSF, CT-1,
Leptin, IL-12, IL-23), ho gama C (IL-2, IL-7, TSLP, IL-9, IL-15, IL-21, IL-4, IL-13),
ho IL-3 (IL-3, IL-5, GM-CSF), ho mach don (EPO, GH, PRL, TPO), tyrosin kinaza
thu thé (EGF, PDGF, CSF-1, HGF), va thu thé lién két v6i protein G (AT1).

Van cén ¢6 hop chit méi e ché hitu hiéu va chon lgc cac enzym JAK dic hiéu
va JAK1 dic hi¢u so véi JAK2. JAKI1 1a thanh vién cua ho protein kinaza Janus bao
gdm JAK1, JAK2, JAK3 va TYK2. JAK1 duoc biéu hién ¢ mirc khac nhau trong tat
ca cac mo. Nhiéu thu thé cytokin truyén tin hiéu qua cac cip kinaza JAK theo céc tb
hop sau: JAK1/JAK2, JAK1/JAK3, JAK1/TYK2, JAK2/TYK2 hodc JAK2/JAK2.
JAK1 1a kinaza JAK dugc ghép cip phd bién nhét trong truong hop nay va 1a cin thiét
dé truyén tin hiéu nho cac thu thé cytokin c¢6 mach y chung (IL-2Ry), ho thy thé IL-6,
ho thu thé Typ I, I va III va ho thu thé IL-10. Cé4c nghién ctru trén dong vat da chiing
minh ring JAK1 14 c4n thiét dbi véi su phat trién, chire ning va sy ndi cin bang ctia hé
mién dich. Viéc diéu bién hoat tinh mién dich thong qua viéc e ché hoat tinh cua
kinaza JAK1 c6 thé ching t6 13 hitu ich trong viéc didu tri cac rdi loan mién dich khéc
nhau (Murray, P.J. J. Immunol., 178, 2623-2629 (2007); Kisseleva, T., et al., Gene,
285, 1-24 (2002); O'Shea, J. ., et al., Cell, 109, (suppl.) S121-S131 (2002)) trong khi
tranh duge su truyén tin hiéu erythropoietin (EPO) va thrombopoietin (TPO) phu
thuoc JAK2 (Neubauer H., et al., Cell, 93(3), 397-409 (1998); Parganas E., et al.,
Cell, 93(3), 385-95 (1993)).

Ban chit ky thuit ciia sang ché

Sang ché boc 16 hop chit c6 cong thirc I:

R4
/ X—S(0),—Y
R‘l
\N )n
R2
N
Pl
NN |
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hoic mubi duge dung ctia né, trong d6 R! 14 hydro hodc Ci-Cs alkyl, trong d6 nhém
alkyl nay con tiy ¥ duoc thé bang mot hodc nhiéu nhém thé duoc chon tir nhém bao
gbm halo, hydroxy, metoxy, amino, CF3, va C3-Cs xycloalkyl; mdi nhém R? va R3 doc
lap 1a hydro, doteri, C1-Cs alkyl mach théng hodc mach nhanh, C3-Cs xycloalkyl, Ci-
Cs perfloalkyl mach thing hoic mach nhanh, Ci-Cs alkoxy mach thing hodc mach
nhanh, Ci-Cs perfloalkoxy mach thing hoic mach nhanh, halogen, xyano, hydroxyl,
amino, carboxy, aminocarbonyl, aryl, heteroaryl, (aryl)Ci-Cs alkyl mach thing hoic
mach nhénh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhéanh, (di vong)Ci-Cs
alkyl mach thing hoc mach nhanh, (Ci-Cs alkyl mach thing hodc mach nhénh)aryl,
(C1-Cs alkyl mach thang hoic mach nhanh)heteroaryl, (Ci-Cs alkyl mach thing hoic
mach nhénh)di vong, (Ci-Cs alkoxy mach thing hosc mach nhanh)carbonyl, (Ci-Cs
alkyl mach thing hoic mach nhanh)amino-carbonylamino, hodc (Ci-Cs alkyl mach
thing hodc mach nhénh)aminocarbonyl; R* dugc chon tir hydro, doteri, Ci-Cs alkyl
mach théing hodc mach nhanh, C;-C¢ perfloalkyl mach théng hodc mach nhénh, aryl,
va alkylaryl; X dugc chon tir --NH-- va -—CRaRyp--, trong d6 (2) Ra va Ry ddc 14p 1a hy-
dro, doteri, C1-Cs alkyl mach théng hodc mach nhanh, C3-Cs xycloalkyl, aryl, (aryl)Ci-
Cs alkyl mach thing hogc mach nhénh, heteroaryl, (C1-Cs alkyl mach thing hodic mach
nhanh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-
Cs alkyl mach théng hodc mach nhanh, hodc (b) Ra va Ry cung nhau tao thanh nhém
chita —(CRcRg);--, trong d6 R va Rq doc 1ap 14 hydro, doteri, Ci-Cs alkyl mach thing
hozc mach nhanh, aryl, (C1-Cs alkyl mach thang hoic mach nhanh)aryl, heteroaryl,
(C1-Cs alkyl mach thing hoic mach nhanh)heteroaryl, halo, CN, CFs, hydroxyl,
CONH>, hodc SO,CHs; Y 1a —A-R5, trong d6 A 12 mdt lién két, --(CHa)-- hoic --
(CD2)k-- va R® 1a C1-Cs alkyl mach thing hoic mach nhanh, C3-Cs xycloalkyl, aryl,
hodc --NRoRy, hodic 13 cAu tric vong ¢6 mot vong hodc hai vong khong no, no hoic
no mét phan chira téng cong 5 dén 11 nguyén tir va c6 1 dén 3 nguyén tir khéc loai doc
lap dugc chon tir nhém bao gém 0Xy, nito, va luu huynh, trong d6 nhéom alkyl, C3-Cs
xycloalkyl, aryl, hodc cdu triic vong c¢6 mdt vong hodc hai vong nay con tiy v duoc thé
béng mét hodic nhiéu nhém thé dugc chon tir nhém bao gém doteri, halo, C1-Cs alkyl
mach théng hodc mach nhénh, CN, hydroxyl, CF3, --ORe, --NReRf, --S(O)pRe va C3-Cg
xycloalkyl, trong d6 nhém alkyl va xycloalkyl nay c¢6 thé tity ¥ duoc thé bing mot
hodc nhiéu nhom thé duoc chon tr nhom bao gém halo, CN, hydroxyl, CONHa>, va
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SO>CHj, trong d6 (a) Ra va Ry doc 1ap 14 hydro, doteri, C1-Cs alkyl mach thing hodc
mach nhanh, C3-Cs xycloalkyl, aryl, (C1-Cs alkyl mach thing hodc mach nhéanh)aryl,
heteroaryl, hodc (Ci-Cs alkyl mach thing hoic mach nhanh)heteroaryl, trong d6 nhém
alkyl va xycloalkyl nay c6 thé tily ¥ duoc thé bing mét hodc nhidu nhém Re, hodc (b)
Ra va Ry’ cung nhau tao thanh nhém chtra -—(CReRe)j--, trong d6 Re: va Re doc 1ap 1a
hydro, doteri, Ci-Cs alkyl mach thing hogc mach nhéanh, aryl, (Ci-Cs alkyl mach thing
hogc mach nhénh)aryl, heteroaryl, (Ci-C¢ alkyl mach thang hoic mach
nhanh)heteroaryl, halo, CN, hydroxyl, CF3, CONHa, --OR., --NRcRf, hodc --S(O)sRe;
trong d6 Re va Re ddc 1ap 1a hydro, doteri, C1-C¢ alkyl mach théng hodc mach nhéanh, .
hodc C3-Cg xycloalkyl, trong d6 nhém alkyl va xycloalkyl ndy c¢6 thé tuy y duoc thé
be‘“ing mdt hodc nhiéu nhom thé duge chon tir nhém bao gém halo, CN, hydroxyl, CF3,
va CONHy; j b%lng 2,3,4 hodc 5; k béng 1,2; 3, hodc 4;p b'fmg 0, 1 hodc2; van bf?lng
1 hodc 2.

Theo céc khia canh khéac, sang ché con boc 16:

dugc phdm chira chit mang duoc dung va hop chét c6 cong thire I;

phuong phép diéu tri bénh hodic rbi loan bao gdm bénh viém co, bénh viém
mach, bénh pemphigut, bénh Crohn, bénh luput, bénh viém than, bénh vay nén, bénh
X0 cling rai rac, rbi loan trAm cam nang, bénh di Gng, bénh hen, bénh Sjogren, hoi
ching kho mit, thai ghép, bénh ung thu, bénh viém rudt, séc nhiém khuén, rbi loan
chtrc ndng tim phéi, bénh hod hép cép tinh, hodc bénh suy mon béng cach cho db6i
tugng cin didu tri st dung lugng hiru hiéu didu tri ciia hop chit c6 cong thic I hodc
mubi duogc dung ctia no;

phuong phap diéu tri bénh hoic rdi loan bao gdm bénh viém da co dia, bénh ec-
zema, bénh vay nén, bénh xo cing bi, bénh luput, bénh ngtra, cac tinh trang ngtra
khéc, phan tng di g bao gdm bénh viém da di tng & dong vét c6 v, bénh di ung &
ngua bao gdm qua man do con tring dét, bénh eczema mua he, bénh nglra & ngua,
bénh thd gp & ngua, bénh viém dudng dan khi, tai phat hep duong dan khi, ting dap
tng duong dan khi, va bénh phdi tic nghén man tinh bing cich cho dong vat ¢6 vu
can didu tri st dung luong hitu hiéu didu tri cia hop chit c6 cong thirc I, hodc mudi
dugc dung cia no; va

phuong phép diéu ché hop chét theo sang ché. Sang ché s& duoc hibu o hon tir

phin mé ta sau ddy chi bing cach vi du. Sang ché dé cap dén nhoém din xuét pyro-
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lo[2,3-d]pyrimidin. Cu thé, sang ché d& cép dén hop chét pyrolo[2,3-d]pyrimidin ¢6
thé ding 1am chét e ché JAK, va cu thé 1a JAK1. Céc khia canh khac nhau cta sang
ché s& dugc hiéu 13 qua phan ban luin va céc vi du sau day, mic di sang ché khong
chi giéi han & cac vi du nay.

Thuat ngit “alkyl”, mdt minh hodc két hop dé chi nhém hydrocacbon no khong
vong ¢6 cdng thitc CoHont1, nhém nay c6 thé 13 mach thing hoic mach nhéanh. Vi du
vé cac nhom nay bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, iso-amyl va hexyl. Néu khéng duoc chi rd theo cach khéac, nhém al-
kyl chira tir 1 dén 6 nguyén tir cacbon. S6 nguyén tir cacbon cia gbe alkyl va cac gbe
chira hydrocacbon khéc nhau khac duge chi 13 bang tién t6 dé chi sb nguyén tir cacbon
t5i thiéu va tdi da trong gdc nay, tic 1a tién td Ci-C; dé chi gbe ‘cc’) s6 nguyén "i" dén sb

nguyén "j" nguyén tlr cacbon, k& ca i va j nguyén tir cacbon. Vi du, Ci-Cs alkyl dé chi
alkyl c6 1 dén 6 nguyén tir cacbon, ké ca 1 va 6 nguyén tir cacbon.

Nhu duoc st dung & ddy, thuét ngtt “hydroxy” dé chi gbc OH. Thuat ngit “di
vong” dé chi nhém di vong no hodc no mét phin (tirc 1a khong thom), nhém nay cé
thé dwoc gin qua nguyén tir nito cia vong (néu di vong nay dugce gin voi nguyén tr
cacbon) hodc nguyén tir cacbon cila vong (trong tat ca cac trudng hop). Néu dugce thé,
nhém thé c6 thé nam trén nguyén ti nito cia vong (néu nhom thé nay duoc lién két
qua nguyén tr cacbon) hozic nguyén tir cacbon clia vong (trong tit ca cic trudng hop).
Vi du cu thé vé& ching bao gdm oxiranyl, aziridinyl, oxetanyl, azetidinyl, tetrahydro-
furanyl, pyrolidinyl, tetrahydropyranyl, piperidinyl, 1,4-dioxanyl, morpholinyl, piper-
azinyl, azepanyl, oxepanyl, oxazepanyl va diazepinyl.

Thuat ngtt “aryl” dé chi hydrocacbon thom c6 mdt vong hodc hai vong, nhém
nay c6 thé dugc gin qua nguyén tir cacbon ciia vong. Néu duge thé, nhém thé c6 thé
nam trén nguyén ti cacbon cia vong. Vi du cu thé vé chiing bao gdm phenyl, toluyl,
xylyl, trimetylphenyl, va naphtyl. Vi du vé nhém thé aryl bao gdm alkyl, hydroxyl, ha-
lo, nitril, alkoxy, triflometyl, carboxamido, SO2Me, benzyl, va benzyl duoc thé.

Thuat ngit “heteroaryl” dé chi di vong thom, di vong nay c6 thé duoc gén qua
nguyén tir cacbon ctia vong (trong tit ca cac trudng hop) hodic nguyén ti nito cia vong
c6 héa tri thich hop (néu di vong nay dwoc gén v6i nguyén tir cacbon). Tuong tu, néu
dugc thé, nhom thé c6 thé nim trén nguyén tir cacbon cua vong (trong tit ca cac

trudng hop) hodc nguyén tir nito ctia vong ¢ hoéa tri thich hop (néu nhém thé duoc
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lién két qua nguyén tir cacbon). Vi du cu thé v& chiing bao gdm thienyl, furanyl, py-
rolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl va pyrazinyl.
Thuat ngit "xycloalkyl" ¢ chi nhém hydrocacbon no ¢6 mét vong c6 cong thire CoHon
1. Vi du vé chiing bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xy-
cloheptyl. Néu khong duoc chi ro theo cach khéac, nhém xycloalkyl chira tir 3 dén 8
nguyén tir cacbon.

Thuét ngt “halo” va “halogen” d& chi florua (F), clorua (Cl), bromua (Br) hodc
iodua (I).

Thuat ngit "dong vét c6 vii" dé chi nguoi, dong vat nudi hodc dong vét nudi lam
bau ban.

Thuat ngt “dong vat nudi 1am bau ban” dé chi dong vat nudi dé 1am dong vat
canh hodc dong vat nudi trong gia dinh. Vi du vé dong vat nudi lam bau ban bao gém
chd, meo, va dong vét gdm nhim bao gém chudt tii ma, chudt lang, chudt nhay va
dong vat tuong tu, thd, linh diéu va chim.

Thuat ngit “dong vt nudi” dé chi dong vat duoc nudi trong ndng nghiép dé tao
ra san phdm nhu thuc phdm hozc chit xo, hodc nudi dé 14y stc lao dong. Theo mot sb
phuong an, ddng vat nudi 1a thich hop dé tieu thu boi dong vat c6 v, vi du ngudi. Vi
du vé dong vat nudi bao gém trdu bo, dé, ngua, lgn, ctru, bao gém ctru non, va thd,
cling nhu chim, nhu ga, vit va ga tay.

Thuét ngir “didu tri” hodc “viéc didu tri” @& chi viéc lam gidm nhe cac tri¢u
ching lién quan dén bénh, r6i loan hoic tinh trang, hoic 1am ngimg su tién trién thém
hodc su xdu thém céc triéu chting nay. Phu thudc vao bénh va tinh trang ctia bénh
nhan, thuat ngit “didu tri” nhu duoc sir dung & ddy c6 thé bao gdm mot hoic nhiéu
phuong 4n diéu trj trong sd diéu trj chita khéi bénh, diéu tri lam thuyén giam bénh va
diéu tri phong bénh. Viéc diéu tri cling c6 thé bao gdm viéc st dung duoc phdm theo
sang ché két hop véi cac lidu phap diéu tri khéc.

Thuét ngit "hitu hiéu didu tri" dé chi kha ning cta mot chit phong ngira, hodic
l1am giam muc do ning cta rdi loan trong khi tranh dugc cac tic dung phu c6 hai
thuong lién quan dén céc lidu phéap diéu tri lva chon. Thuat ngit "hitu hiéu diéu tri" can
duoc hiéu 14 tvong duong vé6i thuat ngit "hitu hidu dé didu tri, phong, hodc lam thuyén

giam bénh", va c4 hai thudt ngit nay duoc dy dinh dé chi lvgng mdi chét st dung trong
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liéu phéap két hop dé dat dugc muc dich lam gidm mc d6 ndng clla bénh ung thu,
bénh tim mach, hogc tinh trang dau va viém va tdn sudt mic bénh so v&i khi chi diéu
tri béng tng chét, trong khi tranh dugc cac tdc dung phu c6 hai thudong lién quan dén
céc lidu phéap diéu trj lva chon.

“Dugc dung” nghia 1a thich hop dé st dung & dong vét c6 vi, dong vat nudi
1am bau ban hoic dong vat nuoi.

Néu nhém thé duoc mo ta 1a “ddc 1dp duoc chon” tr mot nhom thi mdi nhém
thé nay dugc chon doc 1ap v&i nhau. Do d6, mbi nhom thé c6 thé 1a gidng hoic khac

v6i (céc) nhoém the con lai.

M5 ta chi tiét sing ché

Sang ché @& cap dén hop chit méi 1a chét diéu bién chon loc JAK1 c6 thé dung
dé diéu tri cac bénh va tinh trang lién quan dén sy mét diéu hoa JAK1. Sang ché ciing
bdc 16 dugc phdm chira cic chat diéu bién JAK1 nay ciing nhu phuong phéap didu tri
va/hodc phong ngira cac bénh va tinh trang nay. Sang ché bdc 16 hop chét ¢6 cong thirc
I:

R4
/ X—S(0),—Y
R1
\N )n
RZ
X
L L)
N~ N |

hodc mubi dugc dung cua nd, trong d6 R! 1a hydro ho#ic Ci-Cs alkyl, trong d6
nhém alkyl nay con tily ¥ duoc thé bing mét hodc nhidu nhém thé dwge chon tir nhém
bao gdm halo, hydroxy, metoxy, amino, CF3, va C3-Cs xycloalkyl; mdi nhém R? va R3
doc 1ap 1a hydro, doteri, C1-Cs alkyl mach thing hodc mach nhanh, C3-Cs xycloalkyl,
C1-Cs perfloalkyl mach théng hodc mach nhénh, Ci-Cs alkoxy mach théng hodc mach
nhéanh, C1-Cs perfloalkoxy mach thing hosic mach nhanh, halogen, xyano, hydroxyl,

amino, carboxy, aminocarbonyl, aryl, heteroaryl, (aryl)Ci-Cs alkyl mach thing hoic
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mach nhéanh, (heteroaryl)Ci-Cs alkyl mach thing hodc mach nhanh, (di vong)Ci-Cs
alkyl mach thing hodc mach nhanh, (C;-Cs alkyl mach thing hodc mach nhénh)aryl,
(C1-Cs alkyl mach thing hodc mach nhanh)heteroaryl, (C1-Cs alkyl mach thing hoic
mach nhanh)di vong, (Ci-Cs alkoxy mach thing hosic mach nhanh)carbonyl, (C1-Cs
alkyl mach thing hodc mach nhanh)amino-carbonylamino, hoic (C1-Cs alkyl mach
théng hodc mach nhanh)aminocarbonyl; R* dugc chon tir hydro, doteri, C1-Ce alkyl
mach théng hodc mach nhénh, C;-Cs perfloalkyl mach th?mg hodc mach nhanh, aryl,
va alkylaryl; X dugc chon tir --NH;- va —CRaRyp--, trong d6 (a) Ra va Ry ddc 1dp 1a
hydro, doteri, C1-Cs alkyl mach théng hodc mach nhanh, Cs-Cs xycloalkyl, aryl, (ar-
y1)C1-Cs alkyl mach thing hodc mach nhéanh, heteroaryl, (C1-Cs alkyl mach thing hoic
mach nhénh)heteroaryl, (heteroaryl)Ci-Cs alkyl mach thing hoic mach nhanh, (di
vong)Ci-Cs alkyl mach thing hodc mach nhanh, hoic (b) Ra va Ry cling nhau tao thanh
nhém chtra —(CRcRa);--, trong dé Re va Rq doc 1ép 1a hydro, doteri, C1-Cs alkyl mach
thing hodc mach nhanh, aryl, (C1-Cs alkyl mach thing hodc mach nhéanh)aryl, het-
eroaryl, (C1-Cs alkyl mach thing hodic mach nhanh)heteroaryl, halo, CN, CF3, hydrox-
yl, CONHa>, hodc SO,CH3; Y 1a —A-R>, trong d6 A 1a mdt lién két, --(CH2)x-- hodc --
(CD2)i-- va R’ 1a C1-Cs alkyl mach thing hodc mach nhanh, C3-Cs xycloalkyl, aryl,
hodc --NRRy, hodc 13 cdu tric vong c¢6 méot vong hodic hai vong khong no, no hoic
no mot phan chtra téng cong 5 dén 11 nguyén tr va c6 1 dn 3 nguyén tir khac loai doc
1ap dugc chon tir nhém bao gdm oxy, nito, va luu huynh, trong d6 nhém alkyl, C3-C
xycloalkyl, aryl, hodc cdu triic vong c6 mdt vong hodc hai vong niy con tiy v dugc thé
béng mdt hodc nhidu nhém thé dugc chon tir nhém bao gém doteri, halo, Ci-Cs alkyl
mach théng hodc mach nhanh, CN, hydroxyl, CF3, --ORe, --NRcR¢, --S(O),R¢ va C3-Cs
xycloalkyl, trong d6 nhém alkyl va xycloalkyl ndy c6 thé tiy ¥ dugc thé bing mot
hodc nhidu nhém thé dugc chon tir nhém bao gf”)m halo, CN, hydroxyl, CONHa, va
SO,CHs, trong d6 (a) Ra va Ry ddc 1ap 1a hydro, doteri, C1-Cs alkyl mach thing hoic
mach nhanh, C3-Cs xycloalkyl, aryl, (C1-Cs alkyl mach thing hoic mach nhanh)aryl,
heteroaryl, hodc (C1-Cs alkyl mach thang hodc mach nhanh)heteroaryl, trong d6 nhém
alkyl va xycloalkyl nay c6 fhé tly ¥ duoc thé bing mét hoic nhiéu nhém Re, hodc (b)
Ra va Ry cung nhau tao thanh nhom chira -——(CR¢Rg)--, trong d6 Re va Rgr doc 14p 1a
hydro, doteri, C1-Cs alkyl mach théng hodc mach nhanh, aryl, (C1-Cs alkyl mach théng
hoic mach nhéanh)aryl, heteroaryl, (Ci-Cs alkyl mach thing hoic mach
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nhanh)heteroaryl, halo, CN, hydroxyl, CF3, CONH, --ORe, --NRR¢, hodc --S(O),R¢;
trong d6 Re va R doc 14p 12 hydro, doteri, Ci-C alkyl mach thang hodc mach nhénh,
hodc C3-Cs xycloalkyl, trong d6 nhém alkyl va xycloalkyl nay c6 thé tiy ¥ duoc thé
béng mdt hodc nhiéu nhom thé duogc chon tir nhém bao gém halo, CN, hydroxyl, CF3,
va CONHay; j béng 2, 3,4 hodc 5; k béng 1,2; 3, hodc 4; p béng 0, 1 hodc2; van b%mg
1 hoac 2.

Sang ché d& cép dén hop chét ¢ cong thirc IA:

7 A
\N\\\\\\“ © ©

P
kN/ NH 1A

hodc mudi duge dung cua nd, trong d6 Y 1a —A-R>, A 1a mot lién két, --(CHy)x~-
hogc --(CD2)k- va R® 1a C1-Cs alkyl mach théing hoic mach nhanh, Cs-Cs xycloalkyl,
aryl, hogic --NRoRy, hodc 13 ciu tric vong c¢6 mot vong hodc hai vong khong no, no
hodc no mdt phan chira tbng cong 5 dén 11 nguyén tir va ¢6 1 dén 3 nguyén t& khac
loai ddc lap dugc chon tir nhém bao gém oXxy, nito, va luu huynh, trong d6 nhém al-
kyl, C3-Cs xycloalkyl, aryl, hodc ciu triic vong c6 mdt vong hodc hai vong nay con tiy
y duogc thé b%mg mét hodc nhiéu nhém thé dugc chon tir nhém bao gém doteri, halo,
C1-Cs alkyl mach théng hodc mach nhanh, CN, hydroxyl, CF3, --ORe, --NRcRy, --
S(O)pRe va C3-Cs xycloalkyl, trong &6 nhom alkyl va xycloalkyl nay c6 thé tiy y duoc
thé béng mdt hodc nhiéu nhom thé duoc chon tir nhém bao gém halo, CN, hydroxyl,
CONHaz, va SO,CHs, trong d6 (a) Ra» va Ry dgc 18p 1a hydro, doteri, C1-Cs alkyl mach
thing hodc mach nhanh, C3-Cs xycloalkyl, aryl, (C1-Cs alkyl mach thing hodc mach
nhanh)aryl, heteroaryl, hoic (Ci-Cs alkyl mach thing hodc mach nhanh)heteroaryl,
trong d6 nhom alkyl va xycloalkyl nay cé thé tily ¥ duoc thé bang mét hodc nhidu
nhom R, hodc (b) Re va Ry’ ciing nhau tao thanh nhom chra -—(CR¢Rg)--, trong d6
Re¢ va Ra doc 1dp 1a hydro, doteri, C1-Cs alkyl mach théng hodc mach nhéanh, aryl, (Ci-
Cs alkyl mach thing hoic mach nhanh)aryl, heteroaryl, (C1-Cs alkyl mach thing hoic
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mach nhanh)heteroaryl, halo, CN, hydroxyl, CF3;, CONH;, --OR¢, --NReRy, hodc --
S(O)pRe; trong d6 Re va Re doc 14p 13 hydro, doteri, Ci-Cs alkyl mach thing hoic mach
nhénh, hodc C3-Cs xycloalkyl, trong d6 nhém alkyl va xycloalkyl nay cé thé tiy y
dugc thé bﬁng mét hoic nhiéu nhém thé dugce chon tir nhém bao gém halo, CN, hy-
droxyl, CF3, va CONHy; j béng 2,3, 4 hoac 5; & b%lng 1, 2; 3, hodc 4; va p béng 0,1
hoéc 2.

Theo mdt phurong 4n, séng ché dé cap dén hop chét c6 cong thirc IA trong d6 A
14 mét lién két va RS 13 C1-Cs alkyl mach thing hodc mach nhanh, C3-Cs xycloalkyl
hogc aryl. Theo mdt phwong 4n khéc, sang ché dé cap dén hop chit c6 cong thirc IA
trong d6 A 1a mot lién két hodc --(CHa)k--, va R% 14 C3-Cs xycloalkyl trong d6 nhém
C3-Cs xycloalkyl nay con tiy v dugc thé bang mot hodc nhidu nhém thé dugc chon tir
nhém bao gdm halo, Ci-Cs alkyl mach thing hodc mach nhéanh, va CN trong d6 nhém
alkyl va xycloalkyl nay c6 thé tily ¥ dugc thé bang mot hodc nhidu nhém thé duge
chon tir nhém bao gff)m halo, CN, hydroxyl, CONH,, va SO>CHj3; trong d6 k& béng 1, 2,
hodc 3. Theo mdt phuong 4n khéc nita, sing ché d& cap dén hop chit ¢6 cong thirc IA
trong d6 A 1a mot lién két hodc --(CHa)k--, va R5 13 cdu trac vong c¢6 mdt vong hodc
hai vong khong no, no hozic no mot phan chira tdng cong 5 dén 11 nguyén tir va c6 1
dén 3 nguyén t& khac loai doc 1ap dugc chon tir nhéom bao gém oxy, nito, va luu
huynh, trong d6 nhém alkyl, Cs-Cs xycloalkyl, aryl, hodc ciu tric vong ¢6 mot vong
hogc hai vong ndy con tiy y dugc thé bang mot hodc nhidu nhém thé duge chon tir
nhom bao gém doteri, halo, C1-Cs alkyl mach théng hodc mach nhénh, CN, hydroxyl,
CF3, --NRaRy, --ORe, --S(0O),Re va C3-Cs xycloalkyl; trong d6 k bang 1, 2, hoic 3.

Sang ché boc 16 hop chét c6 cong thirc IB:

-11-



21015

: S
A
™~ N\\\“\“

hodc mudi duge dung cua nd, trong d6 (a) Ra va Ry ddc lap 1a hydro, doteri, C1-Ce
alkyl mach thiang hoc mach nhanh, C3-Cs xycloalkyl, aryl, (C1-Cs alkyl mach thing
marmmnmmMﬂ,mwwm,ma(QCﬁﬁMrmmﬂﬂghwcm@h
nhanh)heteroaryl, trong d6 nhém alkyl va xycloalkyl ndy c6 thé tiy v duge thé bang
mdt hodc nhiéu nhém Re, hodc (b) Ra va Ry clng nhau tao thanh nhém chira —
(CR¢Re)--, trong d6 Re va Ree doc 18p 1a hydro, doteri, C1-Cs alkyl mach thing hodc
mach nhanh, aryl, (C1-Cs alkyl mach thing hoic mach nhénh)aryl, heteroaryl, (C1-Cs
alkyl mach théng hoic mach nhanh)heteroaryl, halo, CN, hydroxyl, CF3;, CONHa, --
ORe, --NReR¢, hodc --S(O)pRe; trong d6 Re va Re doc 18p 1a hydro, doteri, C1-Cs alkyl
mach thing hodc mach nhanh, hoic C3-Cs xycloalkyl, trong d6 nhém alkyl va xycloal-
kyl nay c6 thé tiry y dugc thé bang mét hoic nhidu nhém thé duge chon tir nhém bao
gém halo, CN, hydroxyl, CF3, va CONH3; hodc, (c) Ro va Ry cing nhau tao thanh cAu
UﬁcvbngcéInétvbnghoachaivbngkhéngno.nohoécnornétphﬁnch&aténgc@ng
5 dén 11 nguyén tir va c6 1 dén 3 nguyén tir khac loai doc lap dugc chon tir nhém bao
gdm oxy, nito, va luu huynh, trong d6 cAu tric vong cé mot vong hodc hai vong ndy
con tiy ¥ duoc thé biang mot hodc nhidu nhém thé duge chon tir nhém bao gdm doteri,
halo, C1-Cs alkyl mach thfing hodc mach nhanh, CN, hydroxyl, CF3, --NRaRp’, --ORe,
--S(O)sRe va C3-Cq xycloalkyl; j bﬁng 2,3,4hodc5;vap béng 0, 1 hoac 2.

Sang ché ciing boc 16 hop chit c6 cong thirc IC:
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hodic mubi duoc dung cua no, trong d6 (a) R va Ry ddc 1ap 1a hydro, doteri, C1-Cs
alkyl mach thing hodc mach nhanh, C3-Cs xycloalkyl, aryl, (C1-Cs alkyl mach thing
hodc mach nhéanh)aryl, heteroaryl, hodc (Ci-Cs alkyl mach théng hodc mach
nhéanh)heteroaryl, trong d6 nhém alkyl va xycloalkyl nay cé thé tiy y duoc thé bing
mdt hodc nhiu nhém Rc, hodc (b) Re va Ry cung nhau tao thanh nhém chira —
(CReRa)--, trong d6 Re va Re ddc 14p 1a hydro, doteri, C1-Cs alkyl mach thing hodc
mach nhénh, aryl, (Ci-Cs alkyl mach thing hoic mach nhénh)aryl, heteroaryl, (C1-Ce
alkyl mach thfing hodc mach nhénh)heteroaryl, halo, CN, hydroxyl, CF3, CONHa, --
ORe, --NReRy, hodc --S(O)pRe; trong d6 Re va Re doc 18p 12 hydro, doteri, C1-Cs alkyl
mach thing hodc mach nhanh, hodc C3-C xycloalkyl, trong d6 nhém alkyl va xycloal-
kyl ndy c6 thé tily ¥ dugc thé bing mét hodc nhiéu nhom thé dugc chon tir nhém bao
gém halo, CN, hydroxyl, CF3, vda CONHa; hodc, (c) R« va Ry cling nhau tao thanh cAu
tric vong c6 mot vong hodc hai vong khong no, no hoic no mét phan chtra téng cong
5 dén 11 nguyén tir va ¢6 1 dén 3 nguyén tir khéc loai doc 18p dugc chon tir nhém bao
gdm oxy, nito, va luu huynh, trong d6 cAu triic vong c6 mot vong hodc hai vong nay
con tuy y duogc thé béng m6t hodc nhiéu nhom thé duoc chon tir nhom bao gém doteri,
halo, Ci-C¢ alkyl mach théng hodc mach nhanh, CN, hydroxyl, CF3, --NRx Ry, --ORe,
--S(O)pRe va C3-Cg xycloalkyl; j béng 2,3,4hodc 5;vap béng 0, 1 hoac 2.
Sang ché ciing boc 16 hop chét ¢ cong thirc ID:
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Y 1a —~AR’, trong d6 A 1a mét lién két hodic --(CHa)k--, va R® 1a C1-Cs alkyl
mach théng hodc mach nhanh, C3-Cs xycloalkyl, aryl, hodc 1a céu trac vong c6 mot
vong hoic hai vong khong no, no hoic no mét phin chira tdng cong 5 dén 11 nguyén
ttr va c6 1 dén 3 nguyén tir khac loai doc 1ap duge chon tir nhém bao gdm oxy, nitd, va
luu huynh, trong d6 nhém alkyl, Cs-Cs xycloalkyl, aryl, hodc cdu tric vong c6 mot
vong hodc hai vong niy con tly y duge thé bang mot hodc nhidu nhém thé duge chon
tir nhom bao gdm doteri, halo, C1-Cs alkyl mach thing hodc mach nhanh, CN, hydrox-
yl, CF3, --NR2Ry, --ORe, --S(O)pRe va C3-Cg xycloalkyl, trong d6 nhém alkyl va xy-
cloalkyl nay c6 thé tily y duoc thé bing mot hodc nhiéu nhém thé duwoc chon tir nhém
bao gébm halo, CN, hydroxyl, CONHz, va SO.CHs, trong d6 (a) Ra va Ry doc lap 1a
hydro, doteri, C1-Cs alkyl mach thing hoic mach nhanh, C3-Cs xycloalkyl, aryl, (ar-
y1)C1-Cs alkyl mach thang hodc mach nhanh, heteroaryl, (Ci-Cs alkyl mach thing hoic
mach nhanh)heteroaryl, (heteroaryl)C1-Cs alkyl mach thing hoic mach nhéanh, (di
vong)Ci-Cs alkyl mach thing hoic mach nhanh, trong d6 nhom alkyl va xycloalkyl
nay co thé tiy y duoc thé bing mot hodc nhiéu nhém Re, hodc (b) Ra va Ry cung
nhau tao thanh nhém chira —(CRe¢Re)--, trong d6 R va Ree ddc 14p 1a hydro, doteri,
C1-Cs alkyl mach thang hodc mach nhénh, aryl, (C1-Cs alkyl mach thing hoic mach
nhénh)aryl, heteroaryl, (Ci-Cs alkyl mach thing hoic mach nhanh)heteroaryl, halo,
CN, hydroxyl, CF3, CONHa, --ORe, --NRcR¢, hodc --S(O)pRe; trong d6 Re va Re doc
18p 1a hydro, doteri, C1-Cs alkyl mach théng hodc mach nhanh, hodc Cs3-Cs xycloalkyl,
trong d6 nhom alkyl va xycloalkyl nay c6 thé tiiy ¥ duoc thé bang mot hodic nhidu
nhém thé duge chon tir nhém bao gdm halo, CN, hydroxyl, CF3, va CONHa; j bang 2,
3, 4 hodc 5; k bang 1, 2, hodc 3; va p bang 0, 1 hogc 2.
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Sang ché ciing boc 16 hop chit c6 cong thic ID, trong d6 R’ 1a C1-Cg alkyl
mach thing hoic mach nhénh hoiic C3-Cs xycloalkyl.

Theo mdt phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thic c6 cong
thtre 1D, trong d6 A 1a mot lién két hoac --(CH2)k--, va R’ 1a cAu tric vong c6 mot
vong hodc hai vong khong no, no hoic no mot phan chira tong cong 5 dén 11 nguyén
tir ¢6 1 dén 3 nguyén tr khac loai doc 13p duogc chon tir nhém bao gdm oxy, nito, va
luu huynh, trong d6 nhém alkyl, C3-Cs xycloalkyl, aryl, hodc cdu triic vong c6 mot
vong hoic hai vong nay con tity y dugc thé bang mot hoic nhiéu nhém thé duogce chon
tir nhém bao gdm doteri, halo, C1-Cs alkyl mach thang hodc mach nhanh, CN, hydrox-
yl, CF3, --NRaRp, --ORe, --S(O)pRe va C3-Cs xycloalkyl; trong d6 Re va Re doc 14p 1a
hydro, doteri, C1-Cs alkyl mach thing hodc mach nhanh, hodic C3-Cs xycloalkyl, trong
d6 nhém alkyl va xycloalkyl nay c6 thé tiy y dugc thé bing mot hodc nhidu nhoém thé
duoc chon tir nhém bao gém halo, CN, hydroxyl, CF3, va CONHy; & béng 1, 2, hodc 3;
va p bang 0, 1 hoic 2. Theo mét phuong 4n khic, sang ché @& cap dén hop chit c6
cong thirc I, trong d6 R 1a c4u tric vong khong no chira téng cong 5 dén 11 nguyén tir
va ¢6 mot hodc hai nguyén tr khéc loai doc 1ap dugce chon tir nhém bao gém 0Xy, nito,
va luu huynh. Theo céc phuong 4n khéc, sang ché dé cap dén hop chit c6 cong thic I,
trong d6 R 1a furyl, thiofuryl, pyrolyl, pyrazolyl, oxazolyl, azetidinyl, piperidinyl hoic
thiazolyl, tlly ¥ dugc thé bing mot hodc hai nhém metyl.

Theo mdt phwong 4n khac, sang ché dé cap dén hop chét dugce chon tir nhom
bao gom:

4-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -
pyridin-2-sulfonamit;

2,2,2-triflo-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}-etansulfonamit;

2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-
propan-1-sulfonamit;

N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl} propan-1-
sulfonamit;

1-xyclopropyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-

xyclobutyl }-metansulfonamit;
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3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]|xyclobutyl }-
azetidin-1-sulfonamit;
(1R,5S)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino|xyclobutyl}-6-
oxa-3-azabixyclo[3,1,1]heptan-3-sulfonamit;
(3R)-3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyelobutyl}-pyrolidin-1-sulfonamit;
(35)-3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl }-pyrolidin-1-sulfonamit;
1-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d|pyrimidin-4-
yl)amino]xyclobutyl } metan-sulfonamit;
trans-3-(xyanometyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}xyclo-butansulfonamit;
cis-3-(xyanometyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl} xyclobutan-sulfonamit;
(18,55)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}-3-azabixyclo[3,1,0]hexan-3-sulfonamit;
(1R,5R)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}-3-azabixyclo[3,1,0]hexan-3-sulfonamit;
3,3-diflo-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-
xyclobutan-sulfonamit;
cis-3-(xyanometyl)-3-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl }-xyclobutansulfonamit;
trans-3-(xyanometyl)-3-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d|pyrimidin-4-
ylamino]xyclobutyl }xyclobutansulfonamit;
N-(2-xyanoetyl)-N-metyl-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}sulfuric diamit;
3-(2-hydroxypropan-2-yl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]-xyclobutyl } benzen-sulfonamit;
N-(xyclopropylmetyl)-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]-xyclobutyl}sulfuric diamit;
N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -4-(1H-
pyrazol-3-yl)piperidin-1-sulfonamit;
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2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-

2,6-dihydropyrolo[3,4-c]pyrazol-5(4H)-sulfonamit;
va

2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -
1,3-thiazol-5-sulfonamit; hodc mubi dugc dung cua nd.

Theo mdt phuong an khéc, sang ché @& cap dén hop chit duoc chon tir nhém
bao gdm:

1-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]-xyclo-butyl} metansulfonamit;

trans-3-(xyanometyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}xyclo-butansulfonamit;

N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } propan-1-
sulfonamit;

3,3-diflo-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)Jamino]xyclobutyl } -
xyclobutan-sulfonamit; va

hodc mubi duogc dung cua no.

Theo cac phuong an khéc, séng ché dé cap dén hop chét dugc chon tir nhém
bao gdm:

(3R)-3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}pyrolidin-1-sulfonamit;

(1R,5S)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-6-
oxa-3-azabixyclo[3.1.1]heptan-3-sulfonamit;

(1S,5S)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl }-3-azabixyclo[3.1.0]hexan-3-sulfonamit;

N-(2-xyanoetyl)-N-metyl-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}sulfuric diamit; va

2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-
2,6-dihydropyrolo[3,4-c]pyrazol-5(4H)-sulfonamit; hosic mudi duge dung cia né.

Céac phuong 4n duge dic biét wu tién bao gdbm 2-metyl-N-{cis-3-[metyl(7H-
pyrolo[2,3 —d]pyrimidin#-yl)amino]xyclobutyl}- 1,3-thiazol-5-sulfonamit, N-{cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-propan-1-sulfonamit;1-
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(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}-metansulfonamit; 3,3-diflo-N-{cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino]xyclobutyl }xyclobutansulfonamit;  trans-3-(xyanometyl)-N-
{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino|xyclobutyl}-
xyclobutansulfonamit; va (18,5S)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino]xyclobutyl}-3-azabi-xyclo[3.1.0]hexan-3-sulfonamithoac
mudi duoc dung ctia no.

Sang ché con dé cap dén duge phdm hoidc thube thu y chira hop chét c6 cong
thtre IA hodc mudi duoc dung ctia n6, va chit mang duogc dung.

Sang ché ciing boc 16 phuong phap didu tri rdi loan hoic tinh trang lién quan
dén su mét didu hoa cua JAK, va cu thé 13 sy mit diéu hoa cia JAK1, & dbi tuong bao
gdm viéc cho dbi trong nay sir dung lwong hiru hidu didu tri ciia hop chét ¢6 cong thirc
cAu trtac I, IA, IB, IC hodc ID, hodc mubi duogc dung cia nd. Theo mot sb phuong an
nhét dinh, réi loan hoic bénh dwgc diéu tri bing phuong phdp nay dugc chon tir
among bénh viém da khép dang thép, bénh viém co, bénh viém mach, bénh pemphi-
gut, bénh Crohn, bénh viém rudt két man loét, bénh Alzheimer, bénh luput, bénh viém
thén, bénh vay nén, bénh viém da co dia, r6i loan tuyén gidp tu mién, bénh xo cling rai
rac, rdi loan trAm cam ndng, bénh di tng, bénh hen, bénh Sjogren, hdi chiing kho mit,
thai ghép co quan, ghép khac loai, bénh dai thio dudng typ I va cic bién ching cia
bénh d4i thdo duong, bénh ung thu, bénh bach ciu, bénh bach cau cdp dong lympho té
bao T, bénh bach ciu té bao T & nguodi 1én tuwong tu té bao B dugc bat hoat nhu u lym-
pho t€ bao B 16n lan téa, bénh viém rudt, sdc nhiém khuln, rdi loan chirc ndng tim
phdi, rbi loan tic nghén phdi man tinh, bénh hé hép cép tinh, va bénh suy mon bao
gbm buéc cho dbi tugng st dung luwong hitu hiéu cta dugc phdm chtra hop chét c6
cong thuc I, IA, IB, IC hodc ID. Theo mot sb phuong an nhét dinh, lugng hitu hi€u
didu tri dugc sir dung theo phuong phép nay nim trong khoang tir 0,01 mg/kg thé
trong/ngdy dén 100 mg/kg thé trong/ngay. Theo cac phuwong 4n khac, lugng hitu hiéu
didu tri dugc st dung theo phuwong phap nay 1a lugng hitu hiéu didu tri nim trong
khoang tr 0,1 mg/kg thé trong/ngdy dén 10 mg/kg thé trong/ngdy. Khi thuc hanh
phuong phép ndy, t6t hon néu hop chit c¢6 cong thirc I duge chon tir N-{cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-propan-1-sulfonamit, = N-
{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-1-oxetan-3-
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ylmetansulfonamit; 1-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino]xyclobutyl }-metansulfonamit; 3,3-diflo-N-{cis-3-[metyl(7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } xyclobutan-sulfonamit; trans-3-
(xyano-metyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)-amino]xyclobutyl} -
xyclobutan-sulfonamit; (1S,5S)-1-xyano-N-{cis-3-[metyl(7H-pyrolo-[2,3-d]pyrimidin-
4-yl)amino]-xyclobutyl}-3-azabi-xyclo[3.1.0]hexan-3-sulfonamit; va (3S)-1-[({cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino|xyclobutyl} metyl)-sulfonyl]pyrolidin-
3-carbonitril;, hodc mudi dugc dung cua no.

Sang ché con boc 16 phuong phép diéu tri hodc phong rdi loan hodc bénh dugc
chon tir bénh viém da co dia, eczema, bénh xo ciing bi, bénh ngira, cic tinh trang nglra
khac, phan tmg di tng bao gdm bénh viém da di tng & dong vat c6 v, bénh di Gng &
ngua bao gdm qué méin do con tring d6t, bénh eczema mua he, bénh nglra & ngua,
bénh thd gép & ngua, bénh viem duong din khi, tai phat hep dudng din khi, va ting
dap tmg dudng dan khi bang cach cho dong vat ¢6 vi can didu tri st dung lugng hitu
hiéu diéu tri coa hop chét ¢co cong thuc I, IA, IB, IC hoic ID, hodc mubi duoc dung
cua no.

Theo mot sb phuong an nhét dinh cia phén boc 10 néu trén, lugng hitu hi¢u
didu tri dugc sit dung theo phuong phap nay nim trong khoang tir 0,01 mg/kg thé
trong/ngay dén 100 mg/kg thé trong/ngdy. Theo cic phuong 4n khéc, lugng hitu hiéu
diéu tri duoc st dung theo phwong phép nay 1a lwong hiru hiéu diéu tri ndm trong
khoang 0,1 mg/kg thé trong/ngdy dén 10 mg/kg thé trong/ngay. Theo phuong phép
nay, dong vat c¢6 va dugc didu tri bang hop chét theo sang ché dugc chon tir dong vat
nudi 1am bau ban, ché, va gia stic. Theo mot sb phuong 4n nhét dinh, hop chit c6 cong
thic I, IA, IB, IC hoic ID, hoic mudi duge dung ctia no, cé thé duoc st dung theo
phwong phép theo sang ché qua dudng miéng, ngoai dudng tiéu hdéa hodac dudng khu
tru.

Khi thuc hanh phuong phap néu trén, tot hon néu hop chit c6 cong thire I duge
chon tir N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-propan-
1-sulfonamit; N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-1-
oxetan-3-ylmetansulfonamit; 1-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino]xyclobutyl }metansulfonamit; 3,3-diflo-N-{cis-3-[metyl(7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino|xyclobutyl } xyclobutansulfonamit; trans-3-(xyano-
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metyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -
xyclobutan-sulfonamit; (1S,5S)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino]-xyclobutyl }-3-azabi-xyclo[3.1.0]hexan-3-sulfonamit; va (3S)-1-[({cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino|xyclobutyl } metyl)sulfonyl]pyrolidin-3-
carbonitril; hodc mudi dugc dung ctia no.

Hop chit c6 cong thirc phan tir gidng nhau nhung khac nhau v& ban chit hodc
trinh ty lién két ctia cc nguyén tir ciia chiing hodc vé su sap xép cac nguyén tir ca
chiing trong khdng gian dugc goi 14 "cht ddng phan". Céc chit ddng phan khéc nhau
vé su sip xép cac nguyén tir ciia chiing trong khong gian dugc goi 12 "cht ddng phan
1ap thé". Chuyén gia trong linh vuc ndy cin hidu rang hop chét c6 cong thuc I, IA, IB,
IC hoic ID c6 thé ton tai dudi dang chét ddng phan khong di quang khong dbi ximg
cis va trans.

Hop chit duoc mé ta theo sang ché bao gdm tit ca céc chit ddng phén (vi dy,
chét ddng phan cis, trans, hodc chit ddng phan khong dbi quang) cia riéng hop chit
duge mo ta & day ciing nhu hdn hop bat ky. T4t ca cic dang nay, bao gdbm chit déng
phén dbi anh, chét déng phan khong dbi quang, cis, trans, syn, anti, solvat (bao gém
hydrat), tautome, va hdn hop cia ching, déu thudc pham vi cua hop chét dugc mo ta.
Hdn hop chit ddng phén 14p thé, vi du, hdn hop cac chit ddng phan khong dbi quang,
¢ thé dugc tich thanh cic chit ddng phan tuong Gng cta ching theo cach da bibt
bing cach ding phwong phép tich thich hop. Vi du, hdn hop chit déng phan khong
d6i quang c6 thé duoc tach thanh chit ddng phan khéng di quang riéng r& ciia ching
bing cach két tinh phan doan, sic ky, phan bd trong dung méi, va quy trinh tuong tu.
Qua trinh tach ndy c6 thé xay ra & cAp do mot trong sé cac hop chit ban diu hodc &
chinh hop chét c6 cong thirc I, IA, IB, IC hoidc ID. Chét ddng phan dbi anh c6 thé duge
tach bang cach tao mudi ddng phan khong dbi quang, vi du bing cach tao mudi véi
axit khong d6i quang tinh khiét vé mit chit ddng phan dbi anh, hoiic bang cach séc ky,
vi du bing phuong phap HPLC, bing cach st dung nén sic ky c6 phéi tr khong d6i
xung.

Khi ding trong diéu tri dé diéu tri ri loan & dong vat c¢6 vii, hop chit theo sang
ché hodc duoc phdm chira ching c6 thé duoc st dung qua dudng miéng, ngoai dudng
ti€u hoa, khu tru, truc trang, qua niém mac, hodc qua dudng rudt. Viéc st dung ngoai

dudng tiéu hoa bao gdm tiém gian tiép dé tao ra tac dung toan than hoic tiém truc tiép
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cho vung bi bénh. Viéc st dung khu tra bao gém diéu tri cho da hodc co dé hép thu
thudc bang cach st dung khu tri, vi du, mit hodc tai. Viéc sit dung khu trt cling bao
gbm cung cép thuc qua chan bi dé tao ra tc dung toan than. Viée st dung qua duong
true trang bao gdm st dung & dang thudc dan. Pudng st dung duoc vu tién 13 dudng
miéng va ngoai duong ti€u hoa.

Mubi duoc dung ctia hop chét c6 cong thirc I, IA, IB, IC hodc ID bao gdm mubi
cdng axit va mubi bazo cia nd. Mubi cdng axit thich hop dugc tao ra tir axit tao mubi
khong doc. Vi du vé chiing bao gdm mudi axetat, adipat, aspartat, benzoat, besylat, bi-
carbonat/carbonat, bisulphat/sulphat, borat, camsylat, xitrat, xyclamat, edisylat, esylat,
format, fumarat, gluxeptat, gluconat, glucuronat, hexaflophosphat, hibenzat, hydro-
clorua/clorua, hydrobromua/bromua, hydroiodua/iodua, isethionat, lactat, malat,
maleat, malonat, mesylat, metylsulfat, naphtylat, 2-napsylat, nicotinat, nitrat, orotat,
oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat, pyroglutamat,
sacarat, stearat, sucxinat, tanat, tartrat, tosylat, trifloaxetat va xinofoat.

Mudi bazo thich hgp dugc tao ra tir cac bazo tao mudi khong ddc. Vi du vé
ching bao g6m mubi nhom, arginin, benzathin, canxi, cholin, dietylamin, diolamin,
glyxin, lysin, magie, meglumin, olamin, kai, natri, tromethamin va mudi kém.

Nira mubi cta axit va bazo cling c6 thé duoc tao ra, vi du, mubi hemisulphat va
hemicanxi. Xem phédn tdng quan v& cidc mubi thich hop trong tai liu: Stahl and
Wermuth, Handbook of Pharmaceutical Salts: Properties, Selection, and Use, (Wiley-
VCH, 2002).

Mudi dugc dung cta hop chét ¢6 cong thire I, 1A, IB, IC hodc ID cé thé 14n luot
dugc diéu ché bing mét hodc nhiéu phuong phap trong ba phuong phap sau: (i) cho
hop chét c6 cong thic I, TA, IB, IC hogc ID phan tng véi axit hodc bazo mong mudn;
(ii) loai bé nhém bao vé khong bén axit hodc bazo ra khéi tién chét thich hop ciia hop
chit c6 cdng thirc I, IA, IB, IC hodc ID hodc mé vong tién chét vong thich hgp, vi du,
lacton hogc lactam, bing cach sir dung axit hodc bazo mong mudn; hodc (iii) chuyén
hoa mot mudi cia hop chét ¢6 cdng thtc I, IA, IB, IC hodc ID thanh mubi khac béng
phan mg véi axit hoic bazo thich hop hoic bang cich ding cot trao ddi ion thich hop.
C4 ba phan Gng nay thudng duogc thuc hién trong dung dich. Mubi tao ra c6 thé két tua

va duogc thu hdi bang cach loc hoic c6 thé dugc thu hdi bing cach 1am bay hoi dung

-21-



21015

mdi. Mic do ion héa trong mudi tao ra c6 thé thay ddi tir ion héa hoan toan dén gan
nhu khong ion hoa.

Dugc phim theo sang ché c6 thé duge bao ché bing cac phuong phap da biét
rd trong linh vuc nay, vi duy, bﬁng cach tron thong thudng, hoa tan, tao hat, tao vién
bao dudng, tan thanh bdt min, nhil hoa, bao nang, him thudc, quy trinh sy dong kho
nhanh hodc sdy phun.

Duoc phim dé st dung theo sing ché c6 thé dugc bao ché theo cach thong
thuong bing cach str dung mot hozic nhidu chit mang dugc dung bao gém ta dugc va
chét phu tro, dé tao diéu kién thuén loi cho qua trinh bao ché hoat chét thanh ché phém
c6 thé str dung trong dwoc phdm. Viéc bao ché thich hop phu thudc vao duong st dung
duge chon. Chit mang va t4 dugc duge dung thuong 1a da biét d6i v6i chuyén gia
trong linh vyc nay va do d6 dugc dua vao sang ché. Chét mang va ta dugc nay duge
md ta trong tai liéu: “Remington’s Pharmaceutical Sciences” Mack Pub. Co., New Jer-
sey (1991). Duoc phim theo sang ché c6 thé duoc thiét ké dé tac dung trong thoi gian
ngén, giai phong nhanh, tic dung kéo dai, va giai phong kéo dai. Do do6, duge pham
ciing ¢6 thé dugc bao ché dé giai phong c6 kiém soét hoic giai phéng cham.

Dugc phadm thich hop dé st dung trong séng ché bao gdbm duogc pham trong d6
lugng hoat chét 1a du dé dat duge muc dich du dinh, tirc 13 kiém soé4t hodc didu tri rbi
loan hoic bénh. Cu thé hon, lugng hitu hiéu didu tri dé chi lvgng hop chét hitu hi¢u dé
phong ngtra, 1am giam nhe hodc 1am thuyén giadm triéu chtng/d4u hiéu cia bénh hoic
kéo dai thoi gian séng cia ddi twong duge didu tri.

Luong hoat chét 12 hop chit theo séng ché, trong duoc phim va dang lidu don
vi cia no, co thé thay d6i hodc duge didu chinh trong pham vi rdng phu thudc vao céch
st dung, hiéu lyc ctia hop chit cu thé va néng dé mong mubn. Viéc xac dinh luong
htu hiéu diéu tri 14 thudc kha ning ctia chuyén gia trong linh vuc nay. Noi chung,
lwong hoat chét s& ndm trong khoang tir 0,01% dén 99% trong lwong ciia dugc pham.

Noéi chung, lugng hitu hi¢u diéu tri cta lidu hoat chét s& ndm trong khoang tir
0,01 dén 100 mg/kg thé trong/ngdy, tét hon 13 khoang 0,1 dén 10 mg/kg thé
trong/ngay, tot hon nita 1a khoang 0,3 dén 3 mg/kg thé trong/ngdy, thim chi t5t hon
nita 14 khoang 0,3 dén 1,5 mg/kg thé trong/ngay Cén hiéu ring lidu luong c6 thé thay
d6i phu thudc vao yéu cAu ctia mdi dbi twong va mirc d6 ning cia 161 loan hoic bénh

dugc didu tri.
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Liéu mong mubn cé thé duoc trinh bay mot cach thuan tién & dang lidu don
hodc céc lidu chia nhé duge st dung & cac thoi khoang thich hop, vi du, duéi dang hai,
ba, bén hodc nhidu phéan lidu/ngay. Chinh phén liéu nay c¢6 thé dugc chia nho tiép, vi
dy, thanh nhidu 14n s& dung riéng biét cach nhau; nhu nhiéu 1an hit tir binh xit hogic
bang cach nho nhiéu giot vao mit.

Ngoai ra, cn hiéu ring liéu ban dau dwgc st dung c6 thé ting 1én nam ngoai
gidi han trén néu trén dé nhanh dat duogc ndng d6 mong mudn trong huyét twong. Mit
khac, 1idu ban dAu c6 thé nhé hon lidu t6i wu va lidu hing ngay c6 thé duoc ting dan
trong qua trinh diéu tri tiy thudc vao tinh hinh cu thé. Néu cén, lidu hing ngay cling c6
thé duoc chia thanh nhidu lidu dé st dung hai dén bdn 1an/ngay ching han.

Hop chét theo sang ché 13 hop chét pyrolo[2,3-d]pyrimidin c6 thé dung lam
chét e ché Janus kinaza (Janus Kinase inhibitor: JAK-i). Chiing ¢6 thé diing 1am chét
didu tri dé didu tri hodc phong ngira r6i loan hodc bénh dugc chon tir bénh viém da
khép dang thép, bénh viém co, bénh viém mach, bénh pemphigut, bénh Crohn, bénh
viém rudt két man loét, bénh Alzheimer, bénh luput, bénh viém thén, bénh vay nén,
bénh viém da co dia, r6i loan tuyén giap tu mién, bénh xo ciing rai réc, 161 loan trdm
cam nang, bénh di Gng, bénh hen, bénh Sjogren, hoi ching khd mit, thai ghép co
quan, ghép khac loai, bénh déi thdo dudng typ I va cac bién chimg cta bénh dai thao
duong, bénh ung thu, bénh bach ciu, bénh bach cau cép dong lympho té bao T, bénh
bach cu té bao T & ngudi 16n tuong tu té bao B dwgc hoat héa, u lympho té bao B 16n
lan tda, bénh viém rudt, séc nhiém khuén, rdi loan chtrc nang tim phéi, roi loan tic
nghé&n phéi man tinh, bénh ho hép cép tinh, bénh suy mon, va cac chi dinh diéu tri
khac trong d6 cin e ché mién dich/didu bién mién dich, bao gdm budc cho d6i tuong
str dung lwong hitu hiéu cta hop chét theo séng ché.

RAt can chit an toan va hiéu qua dé kiém soét rdi loan lién quan dén JAK, nhu
bénh viém da co dia, ca & ngudi va dong vat. Thudc c6 ban trén thi truong hién nay dé
diéu tri bénh viém da co dia & dong vat chu yéu 1a corticosteroit, chit nay gay kiét suc
va céc tac dung phu khong mong mudn & dong vat, cu thé 1a dong vat nudi lam bau
ban nhu cho. Chit khang histamin ciing duge sir dung nhung hiéu qua kém. Ché phim
xyclo-sporin diing cho ché (ATOPICA™) hién dang dugc ban trén thi truong dé didu
tri bénh viém da co dia, nhung thubc nay dét tién va bit diu tac dung cham. Ngoai ra,

ATOPICA™ ¢6 vAn d& v& kha nang dung nap qua dudng da day-rudt. Hop chét theo
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sang ché 1a chét e ché JAK c6 hiéu quéa va chon loc dbi véi JAK1. Céc hop chét nay
duge mong doi 13 cach thay thé cho viéc sit dung steroit va 1a cach giai quyét tinh
trang nga va viém man tinh vin dai ding trong bénh viém da co dia hoic thoai trién
tr tr sau khi loai bd di rng nguyén hodc tadc nhan gdy bénh, nhu bo chét trong bénh
viém da di ttng do bo chét.

Hop chét theo sang ché c6 thé duoc st dung & dang dugc dung mdt minh hodc
két hop voi mot hodc nhiu chit bd sung ¢6 tic dung didu bién hé mién dich ctia dong
vét ¢6 vii hodc két hop véi chit khang viém. Cac chét ndy c6 thé bao gdm, nhung
khong chi gidi han &, xyclosporin A (vi du, Sandimmune™ hodc Neoral™, rapamyx-
in, FK-506 (tacrolimus), leflunomit, deoxyspergualin, mycophenolat (vi du, Cell-
cept™), azathioprin (vi dy, Imuran™), daclizumab (vi dy, Zenapax™), OKT3 (vi du,
Orthocolone™), AtGam, aspirin, axetaminophen, ibuprofen, naproxen, piroxicam, va
thudc khang viém steroit (vi dy, prednisolon hoic dexamethason). Cac chét nay c6 thé
dugc st dung dudi dang cing mdt dang lidu hoic céac dang lidu riéng biét, br?mg duong
st dung giéng nhau hoidc khéc nhau, va theo ché d6 st dung giéng nhau hodc khac
nhau theo thyc hanh dugce chudn ma chuyén gia trong linh vice nay da biét.

Do d6, sang ché boc 16 phuong phap diéu tri hodic phong ngira bénh, tinh trang
hodc rdi loan lién quan dén JAK & dbi teong, nhu nguoi hodc dong vét c6 va khong
phai nguoi, bao gdm viée cho dbi twong nay st dung lugng hitu hidu ctiia mot hoic
nhiéu hop chit dugc md ta ¢ ddy. Cac dbi tuong thich hop c6 thé duge didu tri bao
gém dong vét nudi hodc ddng vat hoang da, dong vat nudi lam bau ban, nhu ché, méo,
ngua va dong vat tuong tu; dong vat nudi bao gém bo va cdc dong vat nhai lai khéc,
lon, gia cam, tho va dong vat tuong tu; dong vat linh trudng, vi du khi, nhu khi rezut
va khi Cynomolgus (con dugc goi 1a khi mdc cua hodc khi dudi dai), khi séc, khi nhéd
dudi dai Nam M$, héc tinh tinh, khi macaca va dong vat tvong tu; va dong vt gim
nhdm, nhu chudt, chudt nhét, chudt nhay, chudt lang va dong vét tuong tu. Theo mot
phuong 4n, hop chét dugc st dung & dang duoc dung, tiy ¥ trong chit mang dugc
dung.

Céc tinh trang trong d6 viéc hudng dich chon loc con dudng JAK hoic didu
bién kinaza JAK, cu thé 1a JAK1, duoc du dinh 14 c6 thé dung dé diéu tri bao gdm
bénh viém khép, bénh hen, bénh tu mién, bénh ung thu hodc khéi u, bénh dai thao

duong, mot sO bénh, roi loan hodc tinh trang vé mat, bénh viém, bénh viém rudt, bénh
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di ung hoic tinh trang di tmg, bénh thoai hoa than kinh, bénh vay nén, va thai ghép.
Céc tinh trang c6 thé c6 1oi tir viée e ché chon loc JAK 1 duge ban ludn chi tiét hon
~ dudi day.

Do d6, hop chét ¢c6 cong thuc I, IA, IB, IC hodc ID, hodc mudi duogc dung cua
n6, va dugc pham chira chung c6 thé duoc sir dung dé diéu trj c4c tinh trang hoidc bénh
khéac nhau nhu céc bénh sau:

Bénh viém khép, bao gdm bénh viém da khép dang thip, bénh viém khép tudi
thiéu nién, va bénh viém khép vay nén;

Bénh hoic rdi loan tu mién bao gém cac bénh duge cho 1a rdi loan ty mién kiéu
don co quan hoic don té bao, vi du bénh viém tuyén giap Hashimoto, bénh thiéu mau
tan huyét tu mién, viém teo da day tu mién trong bénh thiéu mau 4c tinh, bénh viém
ndo tuy tu mién, bénh viém tinh hoan tu mién, bénh Goodpasture, bénh gidm luong
tiéu cAu tu mién, bénh viém mit giao cam, bénh nhugce co, bénh Graves, bénh xo gan
mat nguyén phét, bénh viém gan xam 14n man tinh, bénh viém rudt két man loét va
bénh tiéu ciu than mang, cic bénh duoc cho 14 lién quan dén rbi loan ty mién toan
than, vi du bénh luput ban d6 toan than, bénh viém da khép dang thép, hoi ching
Sjogren, hdi ching Reiter, bénh viém da co-viém da co, bénh xo ciing toan than, bénh
viém da dong mach két nbt, bénh xo clng rai rac va bénh pemphigut bong nudc, va
bénh ty mién khac c6 thé dua trén té bao O (thé dich) hoac té bao T, bao g@)m hoi
chimg Cogan, bénh viém ctng khép @6t sdng, bénh u hat Wegener, bénh rung toc tu
mién, bénh dai thao dudng typ I hodc bénh déi thio dudng khai phat tudi thiéu nién,
hozic bénh viém tuyén giap;

Bénh ung thu hodc khdi u, bao gdbm bénh ung thu dudng tidu héa/da day-rudt,
bénh ung thur dai trang, bénh ung thu gan, bénh ung thu da bao gébm khéi u dudng bao
va bénh caxinom té bao vay, bénh ung thu via va tuyén vii, bénh ung thu budng trimg,
bénh ung thu tuyén tién liét, u lympho, bénh bach ciu, bao gdm bénh bach cu tiy bio
cép tinh va bénh bach ciu tiy bao man tinh, bénh ung thw than, bénh ung thu phdi,
bénh ung thu co, bénh ung thu xuong, bénh ung thu bang quang, bénh ung thu néo, u
melanin bao gdm u melanin miéng va di cin, bénh sacom Kaposi, bénh u tiy bao gdm
da u tuy, rbi loan tdng sinh tdy, bénh vdng mac dai thdo dudng giai doan tidng sinh,

hodc rdi loan lién quan dén tao mach bao gom khdi u rén;
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Bénh dai thio dudng, bao gém bénh dai thdo duong typ I hodc cac bién ching
ctia bénh dai thdo duong;

Bénh, roi loan hodc tinh trang v& mit bao gém bénh tu midn & mét, bénh viém
két gidc mac, bénh viém két mac mua xuén, bénh viém mang mach nho bao g(‘“)m bénh
viém mang mach nho lién quan dén bénh Behcet va bénh viém mang mach nho do
kinh 4p trong, bénh viém gidc mac, bénh viém gidc mac do ecpet, bénh viém gidc mac
hinh chép, ching loan dudng biéu mo gidc mac, seo duc gidc mac, bénh pemphigut
mét, bénh loét Mooren, bénh viém cing mac, bénh mét Grave, hoi ching Vogt-
Koyanagi-Harada, bénh viém két gisc mac khd (bénh kho mét), bénh muyn rop gidc
mac, bénh viém méng mat-thé mi, bénh sacoit, bénh mét ndi tiét, bénh viém mét giao
cam, bénh viém két mac di ing, hodc tan sinh mach mau & mét;

Bénh viém rudt, bénh di g hoic tinh trang viém rudt bao gdm bénh Crohn
va/hoic bénh viém rudt két man loét, bénh viém rudt, bénh tiéu chady m&, bénh viém
truc trang, bénh viém da day-rudt ai toan, hodc bénh dudng bao;

Bénh thoai hoa than kinh bao gém bénh noron van dong, bénh Alzheimer,‘bénh
Parkinson, bénh xo cting ¢t bén teo co, bénh Huntington, bénh thiéu mau cuc bd nio,
hodc bénh thoai héa than kinh gy béi tén thuong do chén thuong, danh dap, gdy doc
than kinh do glutamat hodc gidm oxy mé; tdn thuong do thiéu méu cuc bo/tai tusi
mau trong bénh dot quy, thiéu mau cuc bd co tim, thiéu mau cuc bd than, con dau tim,
phi dai tim, bénh vita xo dong mach va bénh xo cling ddng mach, thiéu OXy €O quan,
hodc két tap tiéu ciu;

CAc bénh, tinh trang hoic rdi loan vé da bao gdm bénh viém da co dia, bénh ec-
zema, bénh vay nén, bénh xo ciing bi, bénh ngtra hodc cé4c tinh trang ngtra khéc.

Phan tmg dj tng bao gdm bénh viém da di tng & dong vat c6 vii (bao gdm bénh
di tng & ngua nhu qui min do con tring dbt), bénh eczema mua he, bénh ngira &
ngua, bénh thé gdp & ngua, bénh viém dudng dan khi, tai phat hep duong dan khi, ting
dap ing dudng dan khi, hodc bénh phdi tic ngh&n man tinh;

Bénh hen va céc bénh tic nghén dudng din khi khéc, bao gdm bénh hen man
tinh hodc lau ndm, b&énh hen mudn, bénh viém phé quan, bénh hen phé quan, bénh hen
di ing, bénh hen ndi tai, bénh hen ngoai lai, hoac bénh hen do bui;

Thai ghép, bao gdm thai ghép tiéu dao tuy, thai ghép tiy xwong, bénh méanh

ghép chdng lai vat chil, thai ghép co quan va té bao nhu tiy xwong, sun, gidc mac, tim,
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dia gian séng, tiéu dao, than, chi, gan, phéi, co, nguyén bao co, day than kinh, tuy, da,
rudt non, hodc khi quan, hodc ghép khac loai; va

Theo mot phuong 4n khéc, sang ché @& xuét phwong phép trc ché chon loc en-
zym JAKI1 bao gdm cho enzym JAK tiép xuc véi lugng khong c6 tic dung didu tri
ho#c lugng hitu hiéu diéu tri cia mot hodc nhiéu hop chét theo sang ché. Phwong phap
nay c6 thé xay ra in vivo hoic in vitro. Viéc cho tiép xuc in vitro c6 thé lién quan dén
thr nghiém sang loc dé x4c dinh hiéu qué cuia mot hodc nhiéu hop chét dbi véi enzym
duge chon véi lugng hodc ndng dd khac nhau. Viéc cho tiép xuc in vivo véi lugng
hitu hidu didu tri ciia mot hodc nhiéu hop chét c6 thé lién quan dén viéc didu tri bénh,
rdi loan, hodc tinh trang dd néu hodc ngin ngira tinh trang thai ghép co quan & dong
vét trong d6 su tiép xtc xay ra. Tac dung ctia mot hodc nhiéu hop chét ddi véi enzym
JAK va/hodc ddng vt chu cling ¢ thé duoc x4c dinh. Phuong phép xac dinh hoat tinh
ctiia JAK bao gdm cac phuong phap duoc mé ta trong phén Vi du thyc hién sang ché
cling nhu cic phuong phip dugc bdc 1 trong  W099/65908, WO 99/659009,
WO001/42246, W0O02/00661, W0O02/096909, W02004/046112 va W0O2007/012953.
Tbng hop hda hoc

Céc so dd va phdn mb ta sau ddy cung cip thong tin chi tiét vé viéc didu ché
hop chét theo séng ché.
Hop chét sulfonamit

Hop chét c6 cong thire I, trong d6 p bang 2, X 1a NH, Y 13 AR’ va A 1a mot lién

két, c6 thé duoc diéu ché theo So dd 1.

-27-



21015

So db 1
aQl 2 o 2
R Buérc 1 R R4 ﬁ
N/ N N/ M R‘l J‘n
H PG' N
| M H v

Re Vil N ) W R
NN N - N
N7 TN _ NT N N~ TN
pg! VI vi PG' PG!

Buoc 5

I(p=2,X=NH,Y=AR A= mdt lién két)

Chuyén gia trong linh vire ndy can hiéu ring cic nhém chtrc nhay cam (PG) ¢6
thé cAn dugc bao vé va loai nhém bao vé trong qua trinh didu ché hop chét theo séng
ché. Viéc bao vé va loai nhém béo vé c6 thé dat dugc bang cic phuong phap thong
thuong nhu duge mo ta trong tai li€u: “Protective Groups in Organic Synthesis”, T. W.
Greene and P. G. M. Wuts, John Wiley & Sons Inc. (1999), va cac tai liéu tham khéo
trong d6. Do d6, trén So dd 1, bude 1, hop chit ¢6 cong thuc II trong d6 Q! 1a halogen
dugc xir Iy bang chét bao vé dé tao ra hop chit co cong thire I11, trong d6 PG 1a nhém
b&o vé cho nhém arylsulfonyl nhur benzensulfonyl, hodc tét hon 13 para-toluensulfonyl
(“tosyl”). Nhom bao vé c6 thé duoc dua vao bang cach cho hop chét c6 cong thire II
phan tng véi arylsulfonyl clorua, tot hon 1a tosyl clorua, véi sy ¢6 mit ciia bazo nhu
dung dich natri hydroxit trong nuéc va dung moi hitu co nhu axeton. Phan (ng nay
thuong duoc thuc hién & nhiét dd 0°C dén 50°C, tét hon 13 & nhiét do khoang 23°C
(nhiét d¢ trong phong). Theo cach khac, cac bazo nhu natri hydrua va kali tert-butoxit
c6 thé duogc sir dung, va st dung dung mdi thich hop nhu N,N-dimetylformamit hodc
tetrahydrofuran. Mot s hop chét c6 cong thire IT 13 da biét trong tai liéu chuyén nganh

va dd dugce diéu ché bang cac phuong phép néu trén. Vi du, viéc di€u ché hgp chat ¢
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cdng thue I, trong d6 Q! 1a Cl va R? va R® 1a hydro di duoc thdng béo, vi du trong
WO 2007 012953.

Trén So d6 1, budce 2, hop chét c6 cong thtc IIT dugce bao v dugce két hop véi
1-2 duong luong amin c6 cdng thuc IV vé6i sy ¢6 médt cia 1-3 duong lugng bazo va
dung moi proton d thu dwoc hop chét c¢6 cong thirc V. Bazo thich hop bao gdm trie-
tylamin, diisopropyletylamin, va kali carbonat trong khi dung méi thich hop bao gém
metanol, etanol, rugu diisopropylic va nuéc hodc hdn hop clia ching. Phan ing nay
thuong dugc thuc hién & nhiét d6 nim trong khoang tir 23°C dén 150°C, tét hon 1a
khoang 75°C. Cén luu ¥ ring amin c6 cong thirc IV chra nhém amino tht hai dugc
bao vé br?mg nhom bao vé PG?, nhom nay c6 thé duoc loai bo trong diéu kién khong
lam mAt nhém PG'. Nhém bao vé PG thich hgp bao gdm t-butoxycarbonyl (“Boc”) va
(“Cbz”), tot hon 14 benzyl-oxycarbonyl.

Trén So dd 1, bude 3, nhém bao vé& PG? duoc loai bo ra khéi hop chét ¢ cong
thire V trong diéu kién khong 1am mét nhom PG' dé thu dugc amin bac nhét (hodc
mudi clia n6) c6 cong thire VI Néu PG? 1a benzyloxycarbonyl, nhom bdo vé ben-
zyloxy-carbonyl ndy c6 thé dugc loai bd bing cach hydro phan, trong d6 hop chét c6
cong thire V dugc tiép xtc v6i hydro hodc chét phan éng chuyén hydro nhu xyclohex-
en v6i s ¢6 mit clia chit xuc tac hydro héa nhu paladi hydroxit bang cach st dung
dung mdi nhu metanol, axit axetic hoic, tdt hon 14 etanol. Theo cach khac, néu PG? 12
benzyloxycarbonyl, nhém bao vé& benzyloxycarbonyl nay c6 thé duoc loai bé bing
cach xtt 1y hop chit c6 cong thirc V bang dung dich chua hydro bromua (khoang 6
duong luong) trong axit axetic ty ¥ v&i sy ¢6 mit ciia dung mdi thich hop nhu etyl
axetat & nhiét d6 nim trong khoang tir -20°C dén 40°C, t6t hon 1a thip hon 25°C.
Phuong phap loai nhém bdo vé nay 13 duge uu tién trong d6 n bing 1, R% R3 va R* 1a
hydro, R! 12 metyl, PG! 1a tosyl va PG? 1a benzyloxycarbonyl va tao ra amin c¢6 cong
thire VI duéi dang mudi dihydro-bromua. Néu PG? 1a t-butoxycarbonyl, nhém bao vé
t-butoxycarbonyl niy c6 thé dugc loai bo bang cach xir Iy bing luong du axit nhu axit
clohydric hogc axit trifloaxetic trong dung moi nhu diclometan hodc 1,4-dioxan.

Trén So dd 1, budce 4, amin bac nhét c¢6 cdng thirc VI (hodc mubi cia né) dugce
chuyén hoa thanh din xuét sulfonamit c6 cong thirc VII bang cach xir Iy bing din xuét
axit sulfonic hoat hoa c¢6 cong thirc VIIL, trong d6 Q? 13 halogen, O-alkyl hodc O-aryl

véi su c6 mit ctia bazo. Thong thudong nhat 12 hop chit c6 cong thire VIII 13 din xuét
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sulfonyl clorua trong d6 Q? 1a Cl. Nhiéu hop chét sulfonyl clorua c6 thé thu dugc tir
ngudn trén thi trudng. Ngoai ra, mot sé phuong phap diéu ché hop chit sulfonyl clorua
la da dugc chuyén gia trong linh nay biét r5 va dugc mé ta trong céc tai lidu nhu “Ad-
vanced Organic Chemistry”, J. March, John Wiley & Sons (1985). Thong thuong,
amin c6 coéng thirc VI duge xir Iy bang dan xuét sulfonyl clorua cé cong thirc VIII,
trong d6 Q? 1a Cl v&i sy ¢6 mit cia it nhdt mot duong luong bazo nhu triefylamin hodc
diisopropylamin trong dung moéi thich hgp nhu diclometan, tetrahydrofuran hoic axe-
tonitril. Néu mudi cia amin duogc sit dung, mot duwong lugng bazo nita dugce st dung
d6i v6i mdi duong lugng axit tao mudi nay. Vi du, khi st dung mubi dihydrobromua,
2 duong lugng bazo nita dugce st dung. Phan ng nay c6 thé dugc thuc hién & nhiét do
nim trong khoang tir -20°C dén 50°C, tt hon 14 bit diu phan ung & nhi¢t do khoang
0°C va sau d6 dé 4m hdn hop phan tng dén 23°C (nhiét do trong phong).

Cubi cung, trén So dd 1, bude 5, din xuét sulfonamit c6 cong thic VII duoc
loai nhém béo vé dé thu duge hop chét c6 cong thtc 1, trong do6 p béng 2, XIaNH, Y
12 AR’ va A 1a mét lién két. Hai phuong phép thuong dugc st dung, viéc lya chon
phuong phap duoc quyét dinh béi sy phit hop cia didu kién phéan g véi cdc nhém
chitc khéc trén phan tir. Phuong phap thir nhét lién quan dén viéc cho hop chét co cong
thirc VII tiép xtic v6i bazo nhu lithi hydroxit hodc natri hydroxit véi lugng du (khoang
4 duong lugng). Phén tng nay duge thuc hién trong hdn hop dung mdi chira nude va
rugu nhu metanol hogc etanol. Ciing c6 thé thuc hién phan tng nay trong hdn hop cuia
* nudc va tetrahydrofuran, va tlly ¥ rugu nhu metanol hodc etanol. Phan g nay c6 thé
dugc thuc hién & nhiét d6 nam trong khoang tir 23°C dén 100°C, thuong 12 khoang
60°C. Phuong phép tht hai 1a dugc wu tién trong truong hop nhom chire nhay cam véi
hydroxit nhu nitril ¢6 mit trong phén tir, phuong phap ndy bao gdm cho hop chét c6
cong thic VII phén tng véi luong du tetrabutylamoni florua (4-25 duong luong) trong
dung moi nhu 1,2-dimetoxyetan hoic tét hon 1a tetrahydrofuran. Viéc loai nhom bao
vé dugc thuc hién & nhiét d6 ndm trong khoang tir 0°C dén 60°C, tt hon 1a khoang
23°C. \

Hop chét ¢6 cong thire 11, trong d6 Q! 1a halogen, 1a c6 ban trén thi truong hodc
1a da biét trong tai liéu hoa hoc. Vi du, 4-clo-7H-pyrolo[2,3-d|pyrimidin, trong d6 Q!
1a Cl va R? va R? déu 14 hydro, 14 hop chét dé kiém trén thi trudng.
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Hop chéit c¢6 cong thirc IV 12 d3 biét trong tai liéu hoa hoc hoic c6 thé dugc didu
ché bang cic phan ting héa hoc chudn ma chuyén gia trong linh vuc nay da biét rd.

Mot phuong phép khac dé didu ché hop chét theo sang ché, trong d6 p bang 2,
X 1a NH, Y 1a AR, A 1a mt lién két dwoc thé hién trén So db 2.

H
R* NTO\/Q RY NHzHC
; Jirf
2

Cl g2 Jﬁr
Budc 1 Rl /¥)n
N R

So db 2
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H X

1{p=2,X=NH Y =AR5 A = mdt lign két)

Trén So dd 2, bude 1, hop chét c6 cdng thic IX dugce két hop véi dan xuét ben-
zyloxycarbamat ¢ cong thirc X véi su c6 mit ctia bazo (1-5 dwong luong) dé tao ra
din xuét benzyloxycarbamat c¢6 cong thirc XI. Phan tng nay dugc thyc hién trong
dung méi nhu nuée hoic ruou nhu etanol, tiy ¥ bd sung chit ddng dung mdi c6 thé
tron 14n nhu tetrahydrofuran. Bazo thich hgp bao gém kali carbonat, xesi carbonat, tri-
etylamin va diisopropyletylamin. Phan ting ndy dugc thuc hién ¢ nhiét dd nim trong
khoang tlr 23°C dén 100°C. Néu n bang 1, R2 R3 va R* 1a hydro, va R! 1a metyl, didu
kién phan mg duoc uu tién la thuc hién phan ng trong nudc, st dung kali carbonat (3
dwong luwong) lam  bazo, bit dau phan ¢mg & nhiét d6 khoang 23°C va tiép d6 gia
nhiét dn 95°C.

Trén So d 2, budc 2, ddn xult benzyloxycarbamat c6 cong thire XI duge loai
nhém bao vé bang cach cho tiép xtc véi hydro hodc chét phan tng chuyén hydro nhu
xyclohexen véi su ¢6 mit ctia chit xtic tic hydro hoa nhu paladi hydroxit. Ddng thoi,
trong diéu kién loai nhém béo vé, nguyén tir clo & vi tri 2 cta vong 7H-pyrolo[2,3-
d]pyrimidin duoc thay bang hydro dé tao ra mubi amin hydroclorua ¢6 cong thire XII.
Phan tng nay duogc thuc hién trong dung moi nhu metanol hodc etanol & nhiét do nam
trong khoang tir 50°C dén 80°C. Néu R2 R3 va R* 1a hydro, va R! 1a metyl, didu kién

phan tng dugc uvu tién 1a thyc hién phan Gng trong etanol & nhi€t do khoang 78°C
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bang cach st dung paladi hydroxit lam chat xuc tac, va xyclohexen (khoang 20 duong
lugng) 1am chét phan tmg chuyén hydro.

Cubdi cung, trén So dd 2, bude 3, amin hydroclorua ¢6 cong thie XII dugce
chuyén hoa thanh sulfonamit c6 cong thirc I, trong d6 p bang 2, X 1a NH, Y 13 ARS, A
12 mét lién két bang phan tng voi dan xudt axit sulfonic hoat héa c6 cong thirc VIII,
trong d6 Q2 1 halogen, O-alkyl hodc O-aryl v6i su c¢6 mit cua it nhat hai duong luong
bazo. Thong thuong nhét 13 hop chét ¢6 cong thire VIII 13 din xuét sulfonyl clorua
trong d6 Q2 1a Cl. Bazo thich hgp bao gdm trietylamin, diisopropyletylamin va kali
carbonat. Dung mdi thich hop bao gdbm N,N-dimetylformamit, va hdn hop cia tetra-
hydrofuran va nudc. Phan tmg nay c6 thé dugc thyc hién & nhiét d6 nim trong khoang
tr -20°C dén 50°C, tt hon 14 & nhiét d6 khoang 23°C. Theo cach khéc, amin hydro-
clorua c¢6 cong thac XII trudc hét duge xir ly bing khoang 2 duwong luong
trimetylclosilan v&i sy c6 mat cia khoang 2-3 duong luwong bazo nhu lithi
bis(dimetylsilyl)amit ho#dc natri bis(dimetylsilyl)amit trong dung moi khong proton
thich hop nhu tetrahydrofuran. Tiép d6, sau khoang 1 gio, 1,2 duong lugng sulfonyl
clorua c6 cong thire VIIL, trong d6 Q? 1a Cl dwoc bd sung vao dé tao ra sulfonamit co
cong thirc I sau khi xir 1y, trong d6 p bing 2, X 1a NH, Y 1a AR%, A 1a mét lién két.
Phan (g nay c¢6 thé duoc thuc hién & nhiét 6 ndm trong khoang tir -20°C dén 50°C,
t6t hon 13 & nhiét d6 khoang 23°C.

Hop chét c¢6 cong thirc IX, 14 ¢6 ban trén thi truong hoc 13 da biét trong tai ligu
hoéa hoc. Vi du, 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, trong d6 R? va R3 déu 13 hydro,
12 ¢6 ban trén thi truong. Phuong phap didu ché chung duoc mé ta trong
W02007/012953.

Hop chét sulfamit
Hop chit c6 cong thire I, trong d6 p bing 2, X 1a NH, va Y 12 NRaRs, c6 thé

duoc didu ché theo So dd 3.
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Trén So d6 3, buéc 1, amin c6 cong thic VI (hodc mudi cua no), trong d6 PG! 1a
nhom bao vé cho nhém arylsulfonyl nhu benzensulfonyl, hoic t6t hon 14 tosyl, duogc
chuyén hoa thanh din xuét oxazolidinon c6 cdng thire XIII. Trude hét, dung dich chira
N-closulfonylisoxyanat (1 duong lugng) duge bd sung tir tir vao dung dich chira 2-
bromoetanol (1 dwong lugng) & nhiét d6 nim trong khoang tir -40°C dén 10°C, &t hon
1a khoang 0°C. Sau d6, sau 0,5 dén 2 gid, dung dich chira amin ¢6 cong thire VI (1
duong luong) va bazo nhu trietylamin hodc diisopropyletylamin (khoang 3 duong
lugng, va 1 duong lugng ddi véi mdi mol axit tao mubi) duge bd sung tir tr vao va
hdn hop phan tmg dugec dé 4m dén 23°C trong thoi gian tir 10 dén 24 gid. Dung moi
thich hop cho phan tmg bao gdm clorofom hodc tét hon 1a diclometan.

Trén So dd 3, bude 2, din xuét oxazolidinon c6 cong thue XIII duge cho phan
ung v61 1-3 duong lugng amin cé cdng thirc HNR.Ry, v&i s ¢6 mit ciia bazo (2-5
dwong lugng) dé thu duwoc din xuét sulfamit c6 cong thue XIV. Bazo thich hop bao

gbm trietylamin va diisopropyletylamin. Tét hon néu phan tng nay duoc thuc hién
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bang cach gia nhiét dén nhiét d6 ndm trong khoang tir 90°C dén 150°C trong binh gia
ap bang cach sir dung dung méi thich hgp nhu N,N-dimetylformamit hodc axetonitril.

Trén So dd 3, buéc 3, hop chét ¢6 cong thirc XIV dugc loai nhém bédo vé dé
loai bé nhom béao vé arylsulfonyl PG! dé tao ra din xuét sulfamit c6 cong thire 1, trong
d6 p bing 2, X 1a NH, va Y 12 NRaRb. Phan tmg nay c6 thé duoc thuc hién bing mot
trong hai phuong phéap chung d3 mé ta dbi voi So dd 1, bude 5. Viée chon phuong
phép loai nhém bao vé duoc quyét dinh béi sy phit hop ciia didu kién phan Gmg véi cac
nhém chirc khéc trén phan tir. Theo cach khac, sulfamit c6 cong thire XIV c6 thé dugc
didu ché tryc tiép tir amin c6 cong thirc VI (hoic mubi ciia n6). Do d6, trén So dd 3,
budc 4, amin c6 cong thirc VI (hodic mudi ciia nd) duge xtr Iy bang sulfamoyl clorua
c6 cong thire CI-SO2NR:Rp va bazo nhu trietylamin hodc diisopropyletylamin nhu da
mé ta dbi voi So dd 1, bude 4. Pén lugt minh, sulfamoyl clorua c6 cong thiac Cl-
SO2NR.Rp c6 thé duogc didu ché tir amin c6 cong thirc HNR.Rs theo quy trinh néu
trong tai liéu: W. R. Bowman and R. J. Marmon, “Comprehensive Organic Functional
Group Transformations, Volume 27, Pergamon (1995).

Hop chét c6 cong thirc I, trong d6 p bing 2, X 1a NH, va Y 12 NRuRs ciing c6
thé dugc didu ché truc tiép tir amin c6 cong thire XII (hodc mudi cia né). Do do, trén
So dd 3, budc 5, amin ¢6 cdng thirc XII (hoic mudi cia nd) dwoc xtt Iy bing sul-
famoyl clorua c6 cdng thitc CI-SO2NRaRp va bazo nhu trietylamin hodc diisopro-
pyletylamin nhu d3 md ta d6i véi So dd 1, bude 4. Amin ¢6 cong thire XII duoc didu
ché nhu d3 mo ta dbi véi So dd 2. Amin ¢6 cong thire XII (hoic mudi cia nod) co thé
duoc diéu ché bang cach loai bd nhém bao vé arylsulfonyl PG! ctia hop chét c6 cong
thire VI (theo So dd 1). Viéc loai nhém bao vé c6 thé dugc thuc hién bing mdt trong
hai phuong phap chung dé loai nhém bao vé duoc md ta ddi véi So dd 1, bude 5. Viée
chon phuong phap loai nhém bao vé duge quyét dinh bai su phi hop cia diéu kién

phén tng v4i cadc nhém chirc khéc trén phén tir.
Hop chit sulfonamit nguoc

Hop chét c6 cong thirc I, trong d6 p bing 2, X 13 CHa, va Y 13 NRaRb c6 thé

duoc diéu ché theo So db 4.
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Trén So dd 4, budc 1, hop chét c6 cong thie III (theo So dd 1), dugce két hop

v&i regu amino ¢6 cong thire XV véi sy cd mat cua bazo va dung mdi phan cuc dé thu
dugc hop chét ¢6 cong thirc XVI. Bazo thich hop bao gdm trietylamin va diisopro-
pyletylamin trong khi dung méi thich hop bao gdm metanol, ruou diisopropylic va ax-
eton. Phéan g nay thudng dugc thuc hién & nhiét d6 khoang 23°C dén 70°C. Tét hon

néu luong c6 tic dung xic tac (khoang 1%mol) ctia kali iodua duge bd sung vao hén

hop phén tng.
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Trén So dd 4, budce 2, hop chit 6 cong thire XVI duge chuyén héa thanh hop
chét co cong thirc XVII, trong d6 LG 1a nhom roi chuyén nhu bromo, iodo, metan-
sulfonat hogc tdt hon 13 para-toluensulfonat. Phuong phap dwa nhom rdi chuyén nay
vao 1a da duge chuyén gia trong linh vire ndy biét rd va dugc mé ta trong cac tai liéu
nhu “Advanced Organic Chemistry”, J. March, John Wiley & Sons (1985). Trong
truong hop LG 1a para-toluensulfonat, hop chit c6 cong thire XVI duge xir Iy bing
para-toluensulfonyl clorua véi su ¢6 mét clia bazo nhu trietylamin, diisopropyletyla-
min hodc N,N-dimetylaminopyridin trong dung méi khong proton nhu diclometan
hodc tetrahydrofuran. Phén ung nay dugc thuc hién & nhiét 6 nim trong khoang tir -
10°C dén 40°C, 6t hon 14 bit ddu & nhiét d6 khoang 0°C va dé 4m hén hop phan tmg
dén 23°C.

Trén So dd 4, buée 3, hop chét ¢6 cong thic XVII duoc Kkét hop véi mudi cia
axit thioaxetic, tot hon 1 kali thioaxetat d& thu duoc din xut thioeste c6 cong thuc
XVIII. Phan ung nay dugc thuc hién trong dung modi phdn cuc nhu N,N-
dimetylformamit hogc N-metylpyrolidin, & nhiét o nim trong khoang tir 23°C dén
80°C, t6t hon 14 & nhiét d6 khoang 55°C.

Trén So d6 4, bude 4, dan xuit thioeste c6 cong thirc XVIII dugce chuyén hoéa
thanh din xuét axit sulfonic c6 cdng thuc XIX bang phan ng véi dung dich hydro
peroxit trong nuéc, thuong 1a 30% trong luong. Phan g nay dugce thuc hién trong
dung méi axit nhu axit formic hodc axit axetic & nhiét do nim trong khoang tr 0°C
dén 40°C, t6t hon 13 & nhiét do khoang 23°C.

Trén So dd 4, bude 5, din xuét axit sulfonic co cong thire XIX duoc chuyén
héa thanh din xuét sulfonyl clorua c6 cong thirc XX. Mot s6 phuong phéap dé bién dbi
nhém chitc nay 1a da biét trong tai liéu chuyén nganh. Phuong phap dugc vu tién 1a xir
Iy hop chét ¢6 cong thirc XIX bang lwong du (3-15 duong lugng) thionyl clorua véi su
c6 mdt cta lugng c6 tic dung xuc tac ciia N,N-dimetylformamit trong dung méi khong
proton nhu diclometan hodc clorofom. Phan tng nay cé thé dugc thuc hién & nhiét do
nam trong khoang tir -20°C dén 100°C, tét hon 1a bit dau phén Gng & nhiét d6 khoang
0°C, va sau d6 lam 4m dén 75°C,

Theo céch khéc, trén So dd 4, bude 6, din xuét thioeste c6 cong thac XVIII co
thé duoc chuyén héa truc tiép thanh din xuét sulfonyl clorua c6 céng thirc XX bing

cach xir Iy bang chét clo hoa. Mot sé phwong phap d bién d6i nhom chire nay 1a da
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biét trong tai liéu chuyén nganh. Chit clo héa bao gdm khi clo va N-closucxinimit, va
phan tmg nay thudng duge thuc hién véi Sw €6 mdt cua axit nhu axit clohydric hogic
axit axetic. C4c hé dung mdi nudc hdn hop thuong duoc st dung, nhu nude va di-
clometan va nuéc va  axetonitril.

Trén So dd 4, budc 7, din xuét sulfonyl clorua c¢6 cong thirec XX dugc két hop
voi 1-3 duong lugng amin ¢6 cong thirc HNR.Ry, dé tao ra din xuét sulfonamit c6 cong
thirc XXI. Phan tng nay duoc thuc hién v6i su ¢6 mit ctia it nhit mot duong lugng
bazo nhu trietylamin hodc diiosopropyletylamin & nhiét d§ nim trong khoang tir
-20°C dén 50°C, tét hon 1a bit diu phén ng & nhiét 46 khoang 0°C va dé 4m hdn hop
phan tmg dén 23°C. Phan ing nay dugc thyc hién trong dung moéi khong proton nhu
tetrahydrofuran hoic diclometan.

Cubi cing trén So d6 4, budc 8, nhém bio vé arylsulfonyl PG! dugc loai bo dé
thu duoc hop chit ¢6 cong thie 1, trong d6 p bang 2, X 1a CHaz, va Y 1a NRuRy. Phan
ing ndy c6 thé duge thuc hién bang mot trong hai phuwong phap chung d& loai nhém
bdo vé& dugc mo ta dbi véi So dd 1, buée 5. Viée lya chon phuong phép loai nhém bao
vé duoc quyét dinh bai su phit hop cta diéu kién phén g v&i cdc nhém chire khac
trén phan ttr. Ruou amino co cong thirc XV 1a d3 biét trong cac tai liéu hoa hoc hoic

c6 thé dugc didu ché bang phuong phap ma chuyén gia trong Iinh vuc nay d3 biét ro.
Hop chét sulfon, sulfoxit va thioete

Hop chét ¢6 cong thirc 1, trong d6 p bing 0, 1, hodc 2, X 14 CHa, Y 1a AR’ va A

12 mot lién két, c6 thé dugc didu ché theo So dd 5.
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Trén So dd 5, bude 1, hop chét ¢6 cong thire XVII (theo So dd 4) duge xtr Iy
bang 1-2 dwong luong thiol ¢6 cong thirc R’SH véi su ¢6 mit cta 1-2 duong luong
bazo dé thu duogc sulfua c6 cong thirc XXIII. Bazo thich hop bao gdm natri hydrua,
natri bis(trimetylsilyl)amit, 1,5-diazabixyclo[4.3.0]non-5-en (DBN) va tét hon 1a 1,8-
diazabixyclo[5.4.0Jundex-7-en (DBU). Phan tng ndy dugc thuc hién trong dung moi
nhu N,N-dimetylformamit hoic N-metylpyrolidinon & nhiét d6 nam trong khoang tir
0°C dén 50°C, t&t hon 1a & nhiét d6 khoang 23°C.

Trén So dd 5, budc 2, hop chét ¢6 cong thirc XXIII dugc loai nhém bao vé dé
loai bd nhém bao vé arylsulfonyl PG! @& thu dwoc hop chét c6 cong thire XXIV. Phan
mg nay c6 thé dwoc thuc hién biang mot trong hai phuong phép chung dé loai nhom
bao vé dugc mo ta d6i v6i So dd 1, bude 5. Viée lya chon phuong phap loai nhém béao
vé duoc quyét dinh boi sy phit hop ctia didu kién phan tmg véi cac nhém chire khac

trén phéan tu.
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Trén So dd 5, budc 3, hop chét sulfua c6 cong thire XXIV dugc oxy héa dé thu
dugc sulfon c¢6 cong thirc I, trong d6 p bang 2, X 1a CH,, Y 13 AR’ va A 1a mét lién
két. Mot s6 phuong phép 13 da biét trong tai lidu chuyén nganh va tit ca cac phuong
phép nay déu lién quan dén viéc str dung chit oxy héa nhu axit meta-cloperbenzoic,
hydro peroxit, hodc kali peroxymonosulfat (Oxone®). Phuong phap dugc wu tién 1a xt
Iy hop chét c¢6 cong thire XXIV bang 2 dwong luong kali peroxymonosulfat (Oxone®)
trong hdn hop dung méi gém tetrahydrofuran, etanol va nudc & nhiét do 23°C. Hop
chét sulfua c6 cong thirc XXIV ciing c¢6 thé duge oxy hoa trong didu kién ém diu hon,
vi du bang cach st dung 1 duong lugng axit meta-clobenzoic trong dung mdi nhu di-
clometan & nhiét d6 khoang 0°C dé thu dugc sulfoxit c6 cong thirc I, trong d6 p bang
1, X 1a CHa, Y 12 AR’ va A 12 mot lién két

Céan luu ¥ ring thir tw cta cac bude 2 va 3 trén So dd 5 c6 thé dugce dao nguoc
sao cho budc oxy hda dugce thuc hién trudc budce loai nhém bao vé.

Hop chit c6 cong thirc I, trong d6 p bing 0, X 1a CHz, Y 12 AR’ va A 12 mot
lién két duoc diéu ché trén So d6 5, budc 4 béng cach loai bé nhom bdo v¢ aryl-
sulfonyl PG! ctia hop chét c6 cong thirc XXIII. Phan Gng nay c6 thé dugc thuc hién
bang mot trong hai phuong phap chung dé loai nhém bao vé duge mé ta dbi véi So dd
1, budce 5. Viéc chon phuong phép loai nhém bao v€ cling dugc quyét dinh bdi sy phu
hop cuia diéu kién phan ng v6i cdc nhom chire khéc trén phan tir.

Trén So dd 5, budc 5, hop chit c¢6 cong thire XXIII dwoc didu ché theo cach
khac tir din xuit thioaxetat c6 coéng thirc XVIII. Trudc hét, thioaxetat c6 cong thirc
XVIII dugc hoa tan trong dung mdi nhu etanol, metanol, hodc nudc (hozic hdn hop cia
chung). Bazo thich hop nhu kali carbonat hodc xesi carbonat (khoang 2 duwong lugng)
dugc bd sung vio va nito duge suc qua dung dich dé loai b6 oxy. Sau do, chit alkyl
hoéa c6 cong thire R3-LG duoce bd sung vao, trong d6 LG 1a nhém roi chuyén nhu bro-
mo, iodo, metansulfonat hodc, para-toluen-sulfonat. Phan tng nay dugc thuc hién &
nhiét d6 ndm trong khoang tir -20°C dén 30°C. Tt hon 1a phan tmg nay bit dau &
nhiét ¢ khoang 0°C va tiép d6 dé 4m dén 23°C.

Nhiéu thiol ¢6 cong thitc R’SH va chét alkyl hoa cé cong thire R3-LG ¢6 thé thu .
duoc tir ngudn trén thi truong. Ngoai ra, mot s phuong phap didu ché hop chét nay 1a
da dwoc chuyén gia trong linh nay biét 15 va duoc mo ta trong cic tai liéu nhu: “Ad-

vanced Organic Chemistry”, J. March, John Wiley & Sons (1985).
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Cén Iuu y ring mot s6 hop chét theo sang ché c6 thé duoc didu ché bang cach
bién d6i nhém chire & giai doan cubi ciia qué trinh tdng hop, vi du, bang cach bién dbi
héa hoc cac nhém R* hoic R’ sau khi thyc hién buéce 4 hodc 5 trén So dd 1, bude 3
trén So dd 2, bude 2, 3 hodc 4 trén So d6 3, bude 7 hodc 8 trén So dd 4 va bude 2, 3, 4
hotic 5 trén So dd 5. Qu4 trinh bién ddi nhém chirc nay c6 thé bao gdm mot bude hodc
nhidu buéc, vi du, khir este thanh rugu, oxy héa lai thanh aldehyt, bd sung chit phan
ting hitu co-magie dé tao thanh rugu bac hai, oxy hoa lai thanh keton va cubi cing, bd
sung chét phan tng hiru co-magie dé thu dugc ruou bac ba.

Khi thuc hién qué trinh diéu ché hop chit theo sang ché, chuyén gia trong linh
vuc ndy s& hidu duoc ring cin 14y miu va phén tich hdn hop phéan Gng trude khi xt 1y
dé theo d&i dién bién cta phan Gng va quyét dinh ¢6 nén tiép tuc phan tng hay phan
mg da sin sang xir ly dé thu dwoc san phim mong mudn. Phuong phap thong thuong
dé phan tich hdn hgp phan tmg bao gdm séc ky 16p mong (thin-layer chromatography:
TLC), sic ky 1ong/phd khdi (LCMS), va cong hudng tir hat nhan (nuclear magnetic
resonance: NMR).

Chuyén gia trong linh vure nay ciing s& hiéu duoc rang hop chét theo sang ché
c6 thé dugc didu ché dudi dang hbn hop cia chit ddng phan khong dbi quang hoic
chét ddng phan di hinh (vi du, thé cis va trans trén vong xycloalkan). Céc chit dong
phan nay c6 thé duge tich bang cac k¥ thuat sic ky chudn, nhu séc ky pha thuong trén
silicagel, sdc ky 1ong cao 4p diéu ché dao pha hodc sic ky chét long siéu t6i han.
Chuyén gia trong linh vuc ndy ciing s& hiéu duoc ring mot sd hop chét theo séang ché
1a hop chat khong déi ximg va do d6 c6 thé dugc didu ché dusi dang hdn hop raxemic
hoic scalemic ctia chit ddng phan d6i 4nh. M6t s6 phuong phap c6 thé ap dung va da
biét 15 @i véi chuyén gia trong linh vire ndy dé tach chit ddng phan dbi anh. Phuong
phép dugc uu tién dé tach chat ddng phan di anh 14 phuong phép sic ky chét long

sidu t&i han sir dung pha tinh khong dbi xtmg.

Vi du thwe hién sang ché .
Trir khi dugce chi rd theo cach khac, cac phan ung dugce thyc hién trong moi
truong nito. Phuong phép séc ky trén silicagel duoc thuc hién bing cach sit dung sili-

cagel loai c6 cd hat di qua rdy 250-400, dung nito gia ap (khoang 10-15 psi (6,9-
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10,35KPa)) dé dua dung mdi qua cot (“séc ky nhanh™). Néu duge chi rd, dung dich va
hdn hop phan tmg duge cd bang cach 1am bay hoi kidu quay trong chan khong.
Vi du 1: 22 2-triflo-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino Jxyclo-
butyl}etansulfonamit
Buéc 1: Benzyl [cis-3-(metylamino)xyclobutyl]carbamat va benzyl [trans-3-
(metylamino)xyclobutyl]carbamat

Dung dich metylamin 33% (1000ml, 9,13mol) trong etanol tuyét dbi dugc bd
sung vao hdn hop cia benzyl (3-oxoxyclobutyl)carbamat (W02012/75381 Al va
WO02012/09678 Al) (200g, 0,913mol) va axit axetic (88ml), khudy trong etanol
(1000ml) & nhiét dd 0°C. Hon hop phan ting dugce khudy & nhiét do 0°C trong 1,5 gid
va tiép d6 khudy & nhiét do trong phong trong 2 gio. Lithi bohydrua (41g, 2,05mol)
duoc bd sung 1am nhidu 1an vao hdn hop phin ng & nhiét d6 -70°C. Sau khi b sung
hét, hdn hop phan tng duge khudy & nhiét do -70°C trong 1 giv va tiép d6 dé &m t6i
nhiét d trong phong trong 12 gi¢r. Hdn hop phan tng duoc tdi bang nude (400ml), va
cb trong chan khong dé loai bd etanol. Lép nude duge axit hoa bing dung dich axit
clohydric dic t6i do pH=2, rira bang etyl axetat (2 x 1000ml), bazo hoéa bang dung
dich natri hydroxit 10% téi d6 pH =9-10 va tiép d6 chiét bing diclometan (3 x
1000ml). Céc 16p hitu co két hop dwoc rira bang nude mubdi (1000ml), lam kho bang
natri sulfat, va cd dé thu dugc san phim thdé dudi dang chit 16ng mau nau nhat. Chét
nay dugc hoa tan trong diclometan (400ml) va 1am lanh téi 0°C. Dung dich thu dugc
dugc bd sung dung dich HCI 4M trong dioxan (300ml). Hén hop nay duoc khudy &
nhiét d§ 0°C trong 30 phut, va tiép d6 & nhiét do trong phong trong 12 gid. Hon hop
phan ng duoc loc va chit rin con lai duge tai két tinh bing hdn hop clia metanol va
metyl fert-butyl ete dé thu dugc chit ddng phén cis dudi dang chét rin mau tring
(111,09g, 52%). 'H NMR: (400 MHz, D,0): § 7,33-7,38 (m, 5H); 5,02 (s, 2H), 3,83-
3,87 (m, 1H), 3,89-3,41 (m, 1H), 2,66-2,70 (m, 2H), 2,56 (s, 3H), 2,03-2,05 (m, 2H).
LC/MS (khéi lugng chinh xé4c) theo 1y thuyét déi véi hop chét C1sHisN2Oy; 234,137,
theo thuc nghiém (M + H"); 235,1.

Chét ddng phan trans dugc tach ra khéi nude cai bang cach sit dung phuong
phép sic ky chit 16ng siéu t6i han.
Buéc 2:  Benzyl {cis-3-[(2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl) (metyl)amino]-
xyclobutyl}carbamat
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Dung dich chtra kali carbonat (20,47g, 148mmol) trong nuéc (180ml) dugc bd
sung benzyl [cis-3-(metylamino)xyclobutyl]carbamat (13,57g, 50,2mmol), sau d6 bd
sung 2,4-diclo-7H-pyrolo(2,3-d)pyrimidin (9,0g, 47,9mmol) & nhiét do trong phong.
Sau khi b sung hét, hdn hop phan tng duoc khudy & nhiét d6 95°C qua dém. Hon hop
nay duoc loc dé thu hdi chit rin. Banh loc dugc rira béng nudc va lam kho trong chén
khong dé thu duoc hop chit néu & d& muc ndy (16,5¢, 89,7%) du6i dang chit rin mau
vang. 'H NMR (400 MHz, DMSO-ds): § 11,81 (sm 1 H), 7,65 (d, 1 H), 7,38 (m, 5H),
7,16 (m, 1H), 6,67 (d, 1 H), 5,02 (s, 2H), 4,81 (m, 1H), 3,85 (m, 1H), 3,25 (s, 3H),
2,53 (m, 2H), 2,25 (m, 2H). LC/MS (khéi lwong chinh x4c) theo 1y thuyét di véi hop
chét C1oH20CINsO2; 385,131, theo thuc nghiém (M + H"); 386,1.

Budc 3: cis-N-metyl-N-7H-pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-1,3-diamin hydro-
clorua

Hén hop cua {cis-3-[(2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)(metyl)-amino]-
xyclobutyl}carbamat (13,0g, 34,0mmol), Pd(OH). (40,3g, 40,8mmol) va xyclohexen
(72,5ml, 0,71mol) trong etanol (300ml) duogc khuéy & nhiét do hdi luu trong 3 gio.
Hdn hop phéan tng duoc loc loc qua tdm Celite® va tAim nay dwoc rira bing metanol.
Nuéce loc duogc cd trong chin khong dé thu duge hop chit néu & d& muc nay (4,8g,
66%) dudi dang chét rin mau tring. "H NMR (400 MHz, DMSO-ds): ( 11,68 (br, 1H),
8,11 (s, 1H), 7,67 (br, 2H), 7,17 (d, 1H), 6,65 (d, 1H), 5,08 (m, 1H), 3,45 (m, 1H), 3,26
(s, 3H), 2,31 (m, 4H). LC/MS (khdi lwong chinh xé4c) theo 1y thuyét di v6i hop chét
C11Hi15Ns; 217,133, theo thyc nghiém (M + H+); 218, 1.

Budc 4. 2,2,2-trifloflo-N-{cis-3-[metyletyl(7H-pyropyrolo[2,3-d]pyrimidin-4-
yl)amino]-xycloxyclobutyl } etanetansulfonamitamit

Dung dich chira cis-N-metyl-N-7H-pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-1,3-
diamin hydroclorua (100mg, 0,39mmol) trong tetrahydrofuran (0,8ml) duoc bd sung
lithi bis(trimetylsilyl)amit (dung dich 1M trong tetrahydrofuran) (0,9ml, 0,9mmol) va
clotrimetylsilan (94mg, 0,88mmol) & nhiét d6 trong phong. Hon hop phan tng dugc
khudy trong 45 phut va tiép d6 2,2,2-trifloetansulfonyl clorua (86mg, 0,47mmol) dugc
bd sung tir tir. Hon hop nay dugc khudy & nhiét ¢ trong phong trong 18 gid va tiép
d6 phan bd gitta diclometan va nuée. Lép nude duge chiét hai 14n bang diclometan va
cac 16p hitu co két hop duge cod dé thu dugc san phém tho duédi dang chét rin mau nau

vang. Chét thd nay dugc tinh ché bing cach sic ky trén silicagel, rira giai bang hdn
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hop cua diclometan va metanol (93:7) dé thu duoc hop chit néu & dé muc nay duéi
dang chit rdn mau tring (93mg, 65%). 'H NMR (400 MHz, DMSO-de): § 11,61 (br. s.,
1 H), 8,20 (d, 1 H), 8,08 (s, 1H), 7,13 (d, 1 H), 6,60 (d, 1 H), 4,80-4,94 (m, 1H), 4,34
(g, 2 H), 3,58-3,71 (m, 1H), 3,23 (s, 3H), 2,55-2,67 (m, 2H), 2,17-2,30 (m, 2H).
LC/MS (khdi lugng chinh xé4c) theo 1y thuyét ddi véi hop chit CisHieF3NsOsS;
363,098, theo thuc nghiém (M + H"); 363,9.

Céc hop chét néu trong cac Vi du 2 dén 7 sau ddy duoc didu ché tir cis-N-
metyl-N-7H-pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-1,3-diamin hydroclorua (Vi du 1,
bude 3) theo cach twong tu véi cach duge mé ta trong Vi du 1, bude 4, bing cach 14y

hop chét sulfonyl clorua da chi rd thay cho 2,2,2-trifloetansulfonyl clorua.

Vi du 2: N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)aminoxyclobutyl}-propan-
[-sulfonamit

Hop chét nay dwoc didu ché bang cach st dung 1-propansulfonyl clorua. Hop
chét thd duoc tinh ché bing cach sic ky trén silicagel, rira giai bang hdn hop cta di-
clometan va metanol (93:7) dé thu duoc hop chét néu & d& muc nay dudi dang chit rin
mau nau vang (hiéu suit 78%). '"H NMR (400 MHz, DMSO-ds): & 11,60 (br s, 1H),
8,08 (s, 1H), 7,46 (d, 1 H), 7,12 (d, 1 H), 6,61 (d, 1 H), 4,81-4,94 (m, 1H), 3,47-3,62
(m, 1H), 3,23 (s, 3H), 2,87-2,96 (m, 2H), 2,52-2,63 (m, 2H), 2,14-2,27 (m, 2H) 1,60-
1,73 (m, 2H) 0,96 (t, 3H). LC/MS (khéi lwong chinh xé4c) theo 1y thuyét dbi véi hop
chit C14H21N50,S; 323,142, theo thuc nghiém (M + H"); 324,1.

Vi du 3: 2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino[-xyclobutyl}-
propan-1-sulfonamit

Hop chit nay dugc diéu ché bing cich st dung 2-metyl-1propansulfonyl clo-
rua. Hop chét tho duogc tinh ché bang cach sic ky trén silicagel, rira giai bang hdn hop
ctia diclometan va metanol (93:7) dé thu duoc hop chét néu & d& muc nay dudi dang
chét rdn mau tring (52%). "H NMR (400 MHz, DMSO-d): & 11,64 (br s, 1H), 8,12 (s,
1H), 7,51 (d, 1 H), 7,03-7,26 (m, 1H), 6,65 (d, 1 H), 4,82-5,02 (m, 1H), 3,52-3,70 (m,
1H), 3,26 (s, 3H), 2,87 (d, 2 H), 2,55-2,67 (m, 2H), 2,18-2,30 (m, 2H), 2,11 (dt, 1 H),
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1,04 (d, 6 H). LC/MS (khdi luong chinh x4c) theo ly thuyét ddi véi hop chét
C15sH23N5028S; 337,157, theo thue nghiém (M + HY); 338,0.

Vi du 4A va Vi du 4B: cis— va trans-3-(xyanometyl)-N-{cis-3-[metyl(7H-pyrolo[2, 3-
d]pyrimidin-4-yl)amino]xyclobutyl}xyclobutansulfonamit

Céc hop chét nay duoc didu ché bang cach st dung hdn hop (ty 1 khoang 1:1)
cla cis- va trans-3-(xyanometyl)xyclobutansulfonyl clorua. Hon hgp thé cua chét dong
phan cis va trans dugc tinh ché bing céach sic ky trén silicagel rira giai bang gradien
ctia diclometan va metanol (100:0 dn 10:1) dé thu duoc hdn hop céc hop chét néu &
d& muc nay dudi dang chét rin mau tring (420mg) (67%). Chét ddng phan cis va trans
duogc tach bang cach sic ky chét 16ng siéu t6i han.
chét ddng phan cis 4A: 160mg (21%). 'H NMR (400 MHz, metanol-ds): & 8,12 (s,
1H), 7,13-7,12 (d, 1H), 6,69-6,69 (d, 1 H), 4,92-4,89 (m, 1H), 3,84-3,78 (m, 1H), 3,76-
3,67 (m, 1H), 3,36 (s, 3H), 2,79-2,73 (m, 2H), 2,65-2,64 (m, 3H), 2,58-2,52 (m, 2H),
2,32-2,19 (m, 4H). LC/MS (khdi luong chinh x4c) theo ly thuyét d&i véi hop chét
C17H22N60:S; 374,152, theo thuc nghiém (M + H"); 375,3.
chét ddng phan trans 4B: 155mg (20%). 'H NMR (400 MHz, metanol-d4): 8 8,13 (s,
1H), 7,13 (d, 1H), 6,70 (d, 1H), 4,94-4,89 (m, 1H), 3,89-3,85 (m, 1H), 3,72-3,69 (m,
1H), 3,36 (s, 3H), 2,85-2,62 (m, 7H), 2,31-2,23 (m, 4H). LC/MS (khdi lwong chinh
xac) theo 1y thuyét dbi voi hop chit Ci7H2»Ng0:S; 374,152, theo thuc nghiém (M +
H"); 374,9.

Hon hop cua cis- va trans-3-(xyanometyl)xyclobutansulfonyl clorua dugc diéu
ché nhu sau:
Budc 1: [3-(benzyloxy)xyclobutyliden]axetonitril

Huyén phii duge 1am lanh chira natri hydrua (125mg, 3,12mmol) trong tetrahy-
drofuran (12ml) & nhiét d6 0°C duge bd sung dietyl xyanometylphosphonat (1,21g,
3,40mmol). Hon hop nay dugc khudy & nhiét do trong phong trong 1 gi¢ trude khi bd
sung dung dich chta 3-(benzyloxy)xyclobutanon (500mg, 2,84mmol) trong tetrahy-
dro-furan (8ml). Hon hop nay dugc khudy & nhiét d6 nhiét do trong phong qua dém,
va tiép do dugc t6i bang nuée. HSn hop nay duoc chiét bang etyl axetat (3 x 25ml) va

cac 16p hitu co két hop duoc 1lam kho bing natri sulfat va co. Phan cin duogc séc ky
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trén silicagel, rira giai bang gradien cuia ete ddu mo va etyl axetat (100:0 dén 85:15) dé
thu duge hop chét néu & d& myc nay (450mg, 80%) dudi dang diu mau vang.
Budéc 2: [3-(benzyloxy)xyclobutyl]axetonitril

Hén hop ciia [3-(benzyloxy)xyclobutyliden]axetonitril (10,2g, 51mmol,) va
10% Pd/C (2,0 g) trong tetrahydrofuran khan dugc gia 4p t&i 50psi (345K Pa) bang hy-
dro va khudy & nhiét d6 trong phong trong 3 ngay. Tiép d6, hdn hop nay duoc loc va
cd trong chan khong. Phan cin duge sic ky trén silicagel, rira giai bing gradien cia
ete ddu mo va etyl axetat (100:0 dén 80:20) dé thu duoc hop chét néu & d& muc nay
(7g, 70%) dudi dang dau khong mau. 'H NMR (400 MHz, CDCls): § 7,36-7,28 (m,
5H), 4,44-4,43 (m, 2H), 4,30-4,09 (m, 1H), 3,98-3,95 (m, 1H), 2,64-2,45 (m, 4H),
1,81-1,759 (m, 2H).
Bud6c 3: (3-hydroxyxyclobutyl)axetonitril

Dung dich chua [3-(benzyloxy)xyclobutyl]axetonitril (1g, 5,00mmol) trong
axetonitril (15ml) duge bd sung nhé giot iodotrimetylsilan (1,5g, 7,50mmol) & 0°C.
Hbn hop nay duge khudy & nhiét do nhiét d6 trong phong qua dém. Hn hop nay duoc
t6i bang trietylamin, c6 va tiép d6 tinh ché bing cach sic ky trén silicagel ria giai
bing gradien ciia ete ddu mé va etyl axetat (1:0 dén 1:1) dé thu duoc hop chit néu &
dé muc nay (340mg, 62%) dudi dang diu mau vang. 'H NMR (400 MHz, CDCL):
(4,55-4,15 (m, 1H), 2,49-2,46 (m, 2H), 2,25-2,21 (m, 2H), 2,14-2,08 (m, 1H), 1,79-
1,72 (m, 2H).
Budéc 4: 3-(xyanometyl)xycloxyclobutyl-4-metylbenzensulfonat

Dung dich chtra (3-hydroxyxyclobutyl)axetonitril (333mg, 3,0mmol) trong di-
clometan khan (25ml) dugc bd sung 4-dimetylaminopyridin (732mg, 6,0mmol). Hn
hop nay duoc khudy & nhiét d6 trong phong trong 5 phut va tiép d6 p-toluensulfonyl
clorua (859mg, 4,5mmol) dugc bd sung vao. Hon hop thu dugc dugc khqu & nhiét do
trong phong qua dém. Hon hop niy dugc rira bang nude (2 x 15ml). Lép hitu co duge
lam kho bing natri sulfat va c¢o. Phin cin duoc tinh ché bang cach sic ky trén  sili-
cagel, rira giai bang gradien ciia ete ddu mo va etyl axetat (10:0 dén 7:3) dé thu duoc
hop chit néu & d& myc nay (520mg, hiéu suét 65%) duéi dang ddu khong mau.
Buéce 5: S-/3-(xyanometyl)xyclobutyl] etanthioat

Hdn hop ctia 3-(xyanometyl)xyclobutyl 4-metylbenzensulfonat (1,5g, 5,7mmol)
va kali thioaxetat (1,29g, 3,00mmol) trong N,N-dimetylformamit (8ml) dugc gia nhi€t
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& 80°C qua dém. Hdn hop nay dugc pha lodng bing etyl axetat (15ml), rira bang nuéc
(30ml) va nude mudi (2 x 30ml), 1am kho bang natri sulfat va ¢d. Phan cin dugc tinh
ché bang cach sic ky 16p mong diéu ché, rira giai bing hdn hop ciia ete ddu mo va etyl
axetat (3:1) dé thu dwoc hop chit néu & d& muc nay (750mg, 78%) dudi dang diu
khong mau. 'H NMR (400 MHz, CDCls): 8 4,12-3,92 (m, 1H), 2,86-2,77 (m, 2H),
2,71-2,47 (m, 2H), 2,42-2,37 (m, 2H), 2,30-2,29 (m,3 H), 1,97-1,90 (m, 1H).
Budc 6: 3-(xyanometyl)xyclobutansulfonyl clorua

Hon hop ciia N-closucxinimit (1,6g, 12,0mmol) trong dung dich HCI dic (3ml)
va axetonitril (12ml) dwoc khudy & nhiét do trong phong trong 10 phat. S-[3-
(xyanometyl)xyclobutyl] etanthioat (507mg, 3,0mmol) trong axetonitril (3ml) dugc bd
sung & nhiét o 0°C va khudy trong 10 phat. Hon hop nay dugc pha lodng bang dung
dich natri bicarbonat trong nudc (50ml), va chiét bing metyl tert-butyl ete (3 x 50ml).
Céc 16p hitu co két hop dugc lam kho béng natri sulfat khan va c6. San phérn tho duoc
tinh ché bing cach séc ky trén silicagel, rira giai bang hdn hop ciia ete ddu mé va etyl
axetat (100:0 dén 50:50) dé thu duoc hop chit néu & dé muc nay (400mg, 69%) dudi
dang dAu mau vang. 'H NMR (400 MHz, CDCl3): ( 4,45-4,40 (m, 1H), 3,06-2,71 (m,
3H), 2,61-2,49 (m, 4H).

Vi du tham khao 5: 1-[3-(xyanometyl)oxetan-3-yl]-N-{cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino]xyclobutyl } metansulfonamit

Hop chét nay dugc didu ché tir [3-(xyanometyl)oxetan-3-ylJmetansulfonyl clo-
rua. Hop chét thd duogc tinh ché bing cach sir dung phwong phap séc ky 16p méng diéu
ché, rira giai bing etyl axetat dé thu duoc hop chit néu & dé muc nay dudi dang chit
rdn mau tréng (32%). 'TH NMR (400 MHz, metanol-ds): ( 8,13 (s, 1H), 7,14-7,13 (m,
1H), 6,71-6,70 (m, 1H), 5,06-5,05 (m, 1H), 4,85-4,81 (m, 2H), 4,52-4,50 (m, 2H),
3,77-3,75 (m, 1H), 3,63 (m, 2H), 3,39 (s, 3H), 3,29-3,26 (m, 2H), 2,85-2,78 (m, 2H),
2,38-2,30 (m, 2H). LC/MS (khdi lwong chinh xéc) theo Iy thuyét dbi véi hop chét
C17H22N603S; 390,147, theo thuc nghiém (M + HY); 391.0,
[3-(xyanometyl)oxetan-3-yl]metansulfonyl clorua
Budc 1: [3-(xyanometyl)oxetan-3-yl[metyl 4-metylbenzensulfonat

Hop chét nay dugc didu ché theo quy trinh néu trong Vi du 4 budrc 4, bang cach
ldy hop  chat  [3-(hydroxymetyl)-3-oxetanyl]axetonitril ~ thay  cho  (3-
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hydroxyxyclobutyl)-axetonitril. Hop chét thd duoc tinh ché bang cach sic ky trén sili-
cagel, rira giai bing hdn hop ciia ete ddu mé va etyl axetat (1:0 dén 1:1) dé thu duoc
hop chét néu & dé muc nay duéi dang chét rin mau tring (10%). "H NMR (400 MHz,
CDCl3): 6 7,82-7,80 (m, 2H), 7,41-7,39 (m, 2H), 4,54-4,35 (m, 4H), 4,31 (s, 2H), 2,79
(s, 2H), 2,45 (s, 3H).
Budc 2: [3-(xyanometyl)oxetan-3-yl]metyl thioxyanat

Dung dich chtra [3-(xyanometyl)oxetan-3-yl]metyl 4-metylbenzensulfonat
(150mg, 0,53mmol) va kali thioxyanat (104mg, 1,07mmol) dugc khudy trong etanol
(10ml). Hn hop phan tmg duge gia nhiét t6i 85°C va khudy trong 16 gid. Dung moi
dugc lam bay hoi dé thu duogc hop chét thd néu & dé muc nay dudi dang chét rin mau
tréng.
Budc 3: [3-(xyanometyl)oxetan-3-ylmetansulfonyl clorua

Khi clo dugce suc qua dung dich chira [3-(xyanometyl)oxetan-3-yl]metyl thiox-
yanat (0,53mmol, dang thd) trong nuéc (10ml) & 0°C trong 30 phiit. Hn hop phan
ng dugc chiét bing metyl tert-butyl ete (2 x 20ml). Céc 16p hiru co két hop duge lam
kho bang natri sulfat va c¢6 dé thu dugc hop chit néu & d& muc nay (20mg, 18%).

Vi du tham khao 6: N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-
yl)amino]xyclobutyl}-1-oxetan-3-ylmetansulfonamit

Hop chét nay duge diéu ché bing cach sir dung oxetan-3-ylmetansulfonyl clo-
rua. Hop chét tho dliqc tinh ché bang cach sic ky trén silicagel, rira giai bang hdn hop
cta diclometan va metanol (85:15) dé thu duoc hop chét néu & d& muc nay dudi dang
chét rin mau tring (23%). '"H NMR (400 MHz, metanol-d4): ( 8,13 (m, 1H), 7,13 (d, J
=4Hz, 1 H), 6,70-6,69 (m, ] = 4Hz, 1 H), 4,93-4,91 (m,1 H), 4,84-4,83 (m, 2H), 4,63-
4,59 (m, 2H), 3,74-3,68 (m, 1H), 3,58-3,56 (m, 1H), 3,47-3,45 (m, 2H), 3,37 (s, 3H),
2,79-2,77 (m, 2H), 2,32-2,29 (m, 2H). LC/MS (khéi luong chinh xac) theo ly thuyét
d6i voi hop chét C1sHaNsO3S; 351,136, theo thue nghiém (M + H+); 352,1.

Oxetan-3-ylmetansulfonyl clorua

Budc 1: Oxetan-3-ylmetyletyl thioxyanat
Hop chét nay duoc didu ché theo quy trinh néu trong Vi du 5, budce 2, bing

cach 14y hop chit oxetan-3-ylmetyl 4-metylbenzensulfonat (W02012/117000A1) thay
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cho [3-(xyanometyl)oxetan-3-ylJmetyl 4-metylbenzensulfonat dé thu duoc hop chit

tho néu & d& muyc nay dudi dang chit rin mau tring (100%).

Budéc 2: Oxetan-3-ylmetansulfonyl clorua

Hop chét nay duoc didu ché & dang tho (hidu sudt 25%) theo quy trinh néu
trong Vi du 5 budc 3, bing cach 14y hop chét oxetan-3-ylmetyl thioxyanat thay cho [3-
(xyanometyl)oxetan-3-yl|metyl thioxyanat.

Vi du 7A va 7B: cis- va trans-3-(xyanometyl)-3-metyl-N-{cis-3-[metyl(7H-pyrolo[2, 3-
d]pyrimidin-4-yl)amino [xyclobutyl}xyclobutansulfonamit

Céac hop chit nay duoc didu ché bing cach sit dung hdn hop (~1:1) clia cis- va
trans-3-(xyanometyl)-3-metylxyclobutansulfonyl clorua. Hdn hop thd ctia chit dong
phan cis va trans dugc tinh ché bing cach sic ky trén  silicagel, rira giai bang gradien
ctia ete diu mo:etyl axetat (10:1 dén 1:15) dé thu dugc hdn hop hop chét néu & dé muc
nay (70mg) dudi dang chét rin mau nau nhat (28%). Sau do, chét ddng phan cis va
trans dugc tach bang phuong phép sic ky chét 16ng siéu téi han (supercritical fluid
chromatography: SFC).
chét ddng phén cis (7A): 26mg (10%); SFC thoi gian luu = 7,11 phat; 'H NMR (400
MHz, metanol-ds): 6 8,13 (s, 1H), 7,13-7,13 (d, 1 H), 6,69 (d, 1 H), 4,93-4,86 (m, 1H),
3,91-3,87 (m, 1H), 3,71-3,65 (m, 1H), 3,37-3,33 (m, 3 H), 2,77-2,75 (m, 2H), 2,68 (s,
2H), 2,41-2,36 (m, 2H), 2,26-2,21 (m, 2H), 1,34 (m, 3 H). LC/MS (khdi Iugng chinh
xéc) theo 1y thuyét dbi voi hop chét CisHaaNgO2S; 388,168, theo thuc nghiém (M +
H"); 389,1.
chét ddng phén trans (7B) 24mg (10%); SFC thoi gian luu = 11,35 phat; 'H NMR (400
MHz, metanol-ds): ( 8,13 (s, 1H), 7,14 (d, 1 H), 6,69 (d, 1 H), 4,93-4,86 (m, 1H), 3,96-
3,86 (m, 1H), 3,72-3,65 (m, 1H), 3,36-3,31 (m, 3 H), 2,77-2,75 (m, 2H), 2,71 (s, 2H),
2,34-2,26 (m, 6H), 1,33 (m, 3 H). LC/MS (khéi lugng chinh x4c) theo ly thuyét dbi
véi hop chét C1sH24Ns0,S; 388,168, theo thuc nghiém (M + H+); 389,0.

Hon hop cia cis- va trans-3-(xyanometyl)-3-metylxyclobutansulfonyl clorua
dugc diéu ché nhu sau:

Budc 1: I-metyl-3-metylenexyclobutancarbonitril
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Dung dich chtta 3-metylenxyclobutancarbonitril (35,0g, 373,0mmol) trong tet-
rahydrofuran (200ml) dwoc bd sung nhé giot lithi bis(trimetylsilyl)amit (450ml, 1M) &
nhiét d6 -78°C. Dung dich nay duoc khudy trong 1 gi®r & nhiét do -78°C va iodometan
(30ml, 448mmol) duoc bd sung vao hdn hop phan tng. Sau 1 gid, hdn hop nay duoc
lam 4m téi nhiét d6 trong phong va khudy qua dém. Hon hop phén tmg duoc t6i bing
dung dich amoni clorua trong nuéc (380ml) va chiét bang metyl tert-butyl ete (3 x
400ml). Cac 16p hitu co két hop duoc 1am khé bing natri sulfat va ¢6. San phim thd
dugc tinh ché bang cach chung cit dudi 4p suét giam dé thu duoc hop chéit néu & @&
muc nay (20g, 50%) duéi dang dau trong. '"H NMR (400 MHz, CDCls): & 4,90-4,89
(m, 2H), 3,24-3,20-(m, 2H), 2,67-2,62 (m, 2H), 1,50 (s, 3H).

Budc 2: axit I-metyl-3-metylenexyclobutancarboxylic

Dung dich chtra 1-metyl-3-metylenxyclobutancarbonitril (10,0g, 93,3mmol)
trong nudc (50ml) va etanol (50ml) duoc bd sung kali hydroxit (25,6g, 466,6mmol).
Hdn hop phan Gmg duge gia nhiét téi hdi lvu va khudy qua dém. Etanol dugc loai bo
dudi ap suét giam, va dung dich nay dugc lam lanh t6i nhiét do thép hon 10°C, axit
hoa béng dung dich axit clohydric dic t6i d6 pH=1. Pha nudc duoc chiét bang etyl ax-
etat (3 x 150ml). Céc 16p hitu co két hop duoc lam kho bang natri sulfat va ¢ dé thu
dugc hop chét néu & d& muc nay (9g, 77%). 'H NMR (400 MHz, CDCl3): & 11,90 (s,
1H), 4,88-4,85 (m, 2H), 3,23-3,17 (m, 2H), 2,53-2,41 (m, 2H), 1,45 (s, 3H).

Budc 3: Etyl 1-metyl-3-metylenexyclobutancarboxylat

Dung dich chtra axit 1-metyl-3-metylenexyclobutancarboxylic (6g, 47,6mmol)
trong diclometan (30ml) & nhiét dd 0°C duoc bd sung nhé giot thionyl clorua (11,0ml,
143mmol). Dung dich nay dugc khudy & nhiét do 0°C trong 1 gid. Ba giot N,N-
dimetylformamit dugc bd sung vao dung dich nay. Dung dich ndy dugc khudy & nhiét
do 0°C trong 30 phat. Dung moéi duogc lam bay hoi va diclometan (20ml) va etanol
(125ml) dugc bd sung vio phin cin. Dung dich thu duoc dugc khudy trong 16 gidr &
nhiét do trong phong. Dung méi dwgc 1am bay hoi va nude (20ml) duge bd sung vio
phén cin. Lép nuée duoc chiét bang diclometan (4 x 20ml). Cac 16p hitu co két hop
duoc lam kho bang natri sulfat va cd. San phdm tho dugc tinh ché bing cach sic ky
trén silicagel, rira giai bing gradien cta ete ddu mo va etyl axetat (20:1 dén 10:1) dé

thu duoc hop chéit néu ¢ dé muc nay (5g, 68%).
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1H NMR (400 MHz, CDCl3): & 4,85-4,83 (m, 2H), 4,17-4,12 (m, 2H), 3,18-
3,12 (m, 2H), 2,48-2,42 (m, 2H), 1,41 (s, 3H), 1,27-1,23 (m, 3 H).
Buéc 4: (I-methyl-3-metylenxyclobutyl)metanol

Hén hop cta etyl 1-metyl-3-metylenxyclobutancarboxylat (4,55g, 29,5mmol)
lithi nhdm hydrua (2,8g, 72mmol) trong tetrahydrofuran (50ml) dugc khudy qua dém &
nhiét dd trong phong. Hon hop phan tng ndy duoc bd sung Na;SO4-10HO (3,7g,
11,5mmol) va hdn hop thu duge dugc khudy trong 1 gir & nhiét d6 trong phong. Chét
ran dugc loai bo béng cach loc va nuée loc dugce co trong chan khong. Phan cin duge
chiét bang diclometan (3 x 50ml). C4c phan chiét hitu co két hop duoc lam kho bing
natri sulfat va c¢6 dé thu duoc hop chit néu & dé muc nay (2,6g, 79%) duéi dang dau
khong mau. 'H NMR (400 MHz, CDCls): & 4,79-4,78 (m, 2H), 3,48 (s, 2H), 2,53-2,48
(m, 2H), 2,36-2,27 (m, 2H), 1,16 (s, 3H).
Budc 5: (I-metyl-3-metylenxyclobutyl)metyl 4-metylbenzensulfonat

Hop chét nay dugc diéu ché theo Vi du 4, bude 4, bang cach 14y hop chét (1-
metyl-3-metylenxyclobutyl)metanol thay cho (3-hydroxyxyclobutyl)axetonitril. Hop
chét thé duoc tinh ché bing cach sic ky trén silicagel rira giai bing gradien cia ete
diu mé va etyl axetat (20:1 dén 4:1) dé thu duoc hop chét néu & dé muc nay (70%). 'H
NMR (400 MHz, CDCl): & 7,79 (d, 2 H), 7,34 (d, 2 H), 4,79-4,78 (m, 2H), 3,90 (s,
2H), 2,51-2,47 (m, 2H), 2,44 (s, 3H), 2,35-2,31 (m, 2H), 1,15 (s, 3H).
Budc 6: (1-Metyl-3-metylenxyclobutyl)axetonitril

Hdn hop ctia (1-metyl-3-metylenxyclobutyl)metyl 4-metylbenzensulfonat (2,5g,
9,4mmol), kali xyanua (1,3g, 19mmol) va N,N-dimetylformamit (8ml) duoc khudy
qua dém & nhiét d6 70°C. Nudc (10ml) va metyl tert-butyl ete (20ml) duoc bd sung
vao hdn hgp nay va 16p hitu co duoc tach ra. Pha nuéc duge chiét bing metyl tert-

- butyl ete (3 x 30ml). Céac 16p hitu co két hop duoc rira bing dung dich natri bicarbonat

bdo hoa trong nude (15ml), lam kho bing natri sulfat, va c¢d. San phdm thd dugc tinh
ché bang cach sic ky trén silicagel, rira giai bing gradien cta ete diu moé va etyl axe-
tat (10:1 dén 5:1) dé thu dugc hop chét néu & dé muc nay (1,1g, 97%) dudi dang dau
mau nau nhat. 'H NMR (400 MHz, CDCl3): ( 4,88-4,87 (m, 2H), 2,62-2,54 (m, 2H),
2,50 (s, 2H), 1,33 (s, 3H).

Budc 7: (1-metyletyl-3-oxoxycloxyclobutyl)axetonitrilnitril
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Khi ozon dugc suc qua dung dich chra (1-metyl-3-metylenxyclo-
butyl)axetonitril (1,08g, 8,91mmol) trong diclometan (30ml) & nhiét do -78°C trong 10
phut. Sau khi dudi khi cta dung dich nay bang khi nito, dimetylsulfua (10ml) duoc bd
sung nho giot vao dung dich ndy & nhiét d6 -78°C. Dung dich nay duoc khudy trong 30
phut & nhiét @6 -78°C va dung mdi dugc loai bo dudi ap suét giam. San phém tho duoc
tinh ché bang cach sic ky trén silicagel, rira giai bang gradien cua ete ddu mé va etyl
axetat (20:1 dén 8:1) dé thu dugc hop chét néu & dé muc nay (920mg, 84%) dudi dang
dau khong mau. '"H NMR (400 MHz, CDCl3): & 3,11-3,06 (m, 2H), 2,96-2,91 (m, 2H),
2,69 (s, 2H), 1,53 (s, 3H).

Budc 8: (3-hydroxy-1-metylxyclobutyl)axetonitril

Dung dich chira (1-metyl-3-oxoxyclobutyl)axetonitril (400mg, 3,25mmol) trong
tetrahydrofuran (15ml) dugc bd sung natri bohydrua (246mg, 6,5mmol). Hon hop nay
dugce khudy trong 3 gid & nhiét do trong phong. Axeton (2ml) dugc bd sung vao va
dung méi duoc 1am bay hoi. Nudc (10ml) dugc bd sung vao phan cin va pha nudc
dugc chiét bing diclometan (4 x 15ml). Céc 16p hiru co két hop dugc 1am kho bing
natri sulfat va c6. San phdm tho duoc tinh ché bang cach sic ky trén silicagel, rira giai
bang gradien cta ete diu mé va etyl axetat (10:1 dén 1:1) dé thu dwoc hop chit néu &
d& muc nay (300mg, 74%) dudi dang diu khong mau. 'H NMR (400 MHz, CDCL): &
4,38-4,34 (m, 2H), 2,46-2,27 (m, 4H), 1,94-1,86 (m, 2H), 1,33-1,12 (m, 3 H).

Budc 9: 3-(xyanometyl)-3-metylxyclobutyl 4-metylbenzensulfonat

Hop chét nay duoc diéu ché theo Vi du 7, budce 5, bing cach 14y hop chét (3-
hydroxy-1-metylxyclobutyl)axetonitril thay cho (1-metyl-3-metylenxyclobutyl)-
metanol. Hop chét thd duogc tinh ché bang cach sic ky trén silicagel, rira giai bang
gradien cta ete diu moé va etyl axetat (20:1 dén 4:1) dé thu duoc hop chit néu & dé
muc ndy (36%). 'H NMR (400 MHz, CDClz): ( 7,77 (d, 2 H), 7,35 (d, 2 H), 4,89-4,81
(m, 1H), 2,45 (s, 3H), 2,43-2,34 (m, 3 H), 2,26-2,21 (m, 1H), 2,15-2,11 (m, 2H), 1,33
(s, 3H).

Budéce 10: S-[3-(xyanometyl)-3-metylxycloxyclobutyl]etanthioat

Hop chét nay duoc diéu ché véi hiéu suit 89% (dang thd) theo quy trinh néu
trong Vi du 4, budce S, bang cach 14y hop chit 3-(xyanometyl)-3-metylxyclobutyl 4-
metylbenzensulfonat thay cho 3-(xyanometyl)xyclobutyl 4-metylbenzen-sulfonat. 'H
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NMR (400 MHz, CDCl3): & 3,12 (s, 1H), 2,46-2,30 (m, 4H), 2,19 (s, 2H), 1,29 (s, 1H)
1,26-1,24 (m, 1H), 1,18-1,14 (m, 1H), 1,13 (s, 3H).
Budc 11: 3-(xyanometyl)-3-metylxyclobutansulfonyl clorua

Hop chét nay duoc didu ché theo Vi du 4 budc 6, bang cach 14y hop chit S-[3-
(xyanometyl)-3-metylxyclobutyl]etanthioat thay cho S-[3-(xyanometyl)-xyclobutyl]
etanthioat. Hop chét thé dwoc tinh ché bing cach sir dung sic ky trén silicagel, rira
giai bang gradien cia ete ddu mo va etyl axetat (90:10 dén 30:70) dé thu dugc hop
chét néu & d& muyc nay dudi dang chit léng mau vang (66%). '"H NMR (400 MHz,
CDCl): 6 4,45-4,38 (m, 1H), 2,67-2,55 (m, 4H), 2,46-2,40 (m, 2H), 1,42-1,40 (m, 3
H).

Vi du 8: 4-xyano-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-yl)amino |-xyclobutyl}-
pyridin-2-sulfonamit
Budc 1: 2-(benzylthio)isonicotinonitril
Huyén phi natri hydrua 60% trong dau khoang (8,36g, 210,0mmol) duoc tao

huyén phu trong tetrahydrofuran (100ml). Dung dich chira benzyl mercaptan (21,5g,
173mmol) trong tetrahydrofuran (50ml) dwoc bd sung nhé giot vao. Huyén phi dic
tao ra trong khi bd sung. 4-xyano-2-clopyridin (12,5g, 90,2mmol) dugc bd sung vao va
hén hop thu dugc duge khudy trong 3 gid & nhiét d trong phong. Sau khi t6i cén than
bang nude, hdn hop nay duoc phan bd gitta nudc va dietyl ete. Lop ete dugc ria bing
dung dich natri bicarbonat bdo hoa trong nudc, lam khod bang magie sulfat va ¢d dudi
ap suét giam. Heptan dugc bd sung vao phan cin véi chit rin nhanh chéng tao ra.
Chét rin nay dugc thu hdi bing cach loc, rira bang heptan, va lam khd dé thu duoc hop
chét néu & d& muc nay (33,02g, 84%) dudi dang chét rdn mau tring nhat. 'H NMR
(400 MHz, CDCI3): ( 8,61 (d, 1 H), 7,25-7,46 (m, 6H), 7,16-7,22 (m, 1H), 4,47 (s,
2H). LC/MS (khéi lwong chinh x4c) theo 1y thuyét ddi véi hop chét CisHioNaS;
226,056, theo thuc nghiém (M + H+); 227,1.
Budéc 2: 4-xyanopyridin-2-sulfonyl clorua

'~ Hdn hop duwoc khudy co hoc ciia 2-(benzylthio)isonicotinonitril (8,92g,
39,4mmol) trong diclometan (139ml) va nudc (31ml) dugce bd sung nhé giot sulfuryl
clorua (22,5ml, 278mmol), trong khi duy tri nhiét do ctia hdn hop nay thip hon 3°C.
Sau khi bd sung hét, hdn hop nay dwoc khudy trong 30 phut két hop 1am lanh lién tuc
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trong bé nudc da. Huyén phi dic clia nude (50ml) va nuée da (20g) duoc bd sung.
Pha nuéc duge chiét hai 1in bing diclometan. C4c phin chiét két hop dugc lam khd
bing magie sulfat va cd dudi ap suit giam dé thu duoc hop chit tho néu & dé muc nay.
Budce 3: 4-xyano-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-
yl)aminoJxyclobutyl}pyr-idin-2-sulfonamit

Dung dich chita 4-xyanopyridin-2-sulfonyl clorua (9,7g, 47,9mmol) trong N,N-
dimetylformamit (10ml) duoc bd sung vio dung dich chtra cis-N-metyl-N-7H-
pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-1,3-diamin hydroclorua (8,0g, 36,8mmol) va
4-dimetylaminopyridin (150mg, 0,03mmol) trong N,N-dimetylformamit (90ml) &
nhiét do trong phong. Diisopropyletylamin (13ml, 77mmol) dugc bd sung vao va hdn
hop thu duge duge khudy & nhiét do nhiét do trong phong trong 2 gid. Hon hop nay
dwoc pha lodng bang etyl axetat (200ml) va dung dich natri bicarbonat bdo hoa trong
nuée duge bd sung. Nude duge bd sung dé hoa tan chét rén két taa. Pha nuéc duoc
chiét ba 1an bing etyl axetat. Cac phan chiét hitu co két hop duogc rira bén 14n bing
nuée mudi, 1lam khé bing magie sulfat khan va c6 dudi ap suit giam. Hon hop cua etyl
axetat va hexan theo ty 18 1:1 dugc bd sung vao phin cin. Chit rdn dugc thu hdi bang
cach loc va tiép d6 duoc hoa tan trong diclometan va lugng t8i thiéu metanol. Dung
dich thu dugc dugc cho di qua 1dp silicagel, rira gidi bing dung dich metanol 5%
trong diclometan. Dung mdi dugc lam bay hoi dé thu dugc chét rin, chit nay dugc bd
sung dung dich chra 10% metanol trong diclometan. Hbn hop nay dugc khudy nhanh
va sau d6 d& yén qua dém. Chét rin duoc loc, ria bing diclometan va lam kho dé thu
duoc hop chét néu ¢ d& muc nay (5,58g, 39%) dudi dang chét rén mau tring nhat. 'H
NMR (400 MHz, DMSO-de): ( 11,62 (br. s., 1 H), 9,02 (d, 1 H), 8,52 (d, 1 H), 8,38 (s,
1H), 8,17 (dd, 1 H), 8,07 (s, 1H), 7,10-7,15 (m, 1H), 6,59 (dd, 3,41 Hz, 1 H), 4,80-4,91
(m, 1H), 3,58-3,71 (m, 1H), 3,19 (s, 3H), 2,25-2,36 (m, 2H), 2,10 (m, 2H). LC/MS
(khéi lwong chinh xéc) theo Iy thuyét dbi véi hop chit Ci17H17N70:S; 383,116, theo
thuc nghiém (M + H+); 384,1.

Vi du 9: 3-(I-hydroxy-1-metyletyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino Jxyclobutyl}benzensulfonamit
Buéc 1: Metyl 3-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino[-xyclobutyl}-

amino)-sulfonyl]benzoat
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Huyén pht chira cis-N-metyl-N-7H-pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-
1,3-diamin hydroclorua (1,8g, 8,29mmol) trong N,N-dimetylformamit (100ml) duoc
bd sung ting phdn trietylamin (6,7ml, 49mmol) & nhiét d6 0°C. Metyl 3-
(closulfonyl)benzoat (2,3g, 9,9mmol) duge bd sung vao & nhiét 6 0°C. Hén hop thu
dugc duoc khudy & nhiét do trong phong trong 3 gid. Dung mdi dugc loai bé trong
chén khong. Phin cin duoc sic ky trén silicagel, rira giai bang gradien ciia metanol
trong diclometan (3% dén 10%) dé thu duoc hop chét néu & d&& muc nay (1,6g, 47%)
du6i dang chét rin mau vang.

Budéce 2: 3-(hydroxymetyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino [xyclo-butyl}benzensulfonamit

Dung dich chta metyl 3-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
ylamino]xyclobutyl }amino)sulfonyl]benzoat (800mg, 1,92mmol) trong tetrahydrofu-
ran (120ml) dugc bd sung lithi nhdm hydrua (0,25g, 6,7mmol) & 0°C. Hdn hgp phan
tng dugc 1am 4m t6i 25°C va khudy trong 3 giod. Hén hop nay dugc t6i bang nude
(2ml) va khudy trong 15 phat. Hn hop phan tng duoc loc. Banh loc duge khudy trong
tetrahydrofuran (50ml) va loc lai. Nuéc loc két hop duge ¢d cho téi khi kho dé thu
duoc hop chit néu & d& muc nay (430mg, 58%) dudi dang chét rin mau vang.

Budc 3: 3-formyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d[pyrimidin-4-yl)amino]-
xyclobutyl}-benzensulfonamit

Dung dich chtra 3-(hydroxymetyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino]xyclobutyl}benzensulfonamit (400mg, 1,03mmol) trong clorofom (50ml)
va metanol (5ml) duoc bd sung mangan dioxit (0,89g, 10,0mmol). Hon hop phan tng
duge khudy & nhiét d6 25°C qua dém. HOn hop phan tng duoc loc va banh loc dugc
rira bang clorofom (3 x 25ml). Nuéc loc két hop duge ¢d. Phin can duoc sic ky trén
silicagel, rtra giai bang gradien cta metanol trong diclometan (2% dén 8%) dé thu
dwoc hop chit néu & d& muc nay (240mg, 60%) dudi dang dau.

Buéc 4: 3-(I-hydroxyetyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}benzensulfonamit

Dung dich chta 3-formyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}benzensulfonamit (260mg, 0,68mmol) trong tetrahydrofuran
(20ml) duge bd sung metylmagie bromua (1,8ml, 5,4mmol) & 0°C trong mdi trudng

nito. Hon hop phéan tmg duge khudy & nhiét 6 25°C qua dém va tiép do duogc t6i bang

-54-



21015

dung dich amoni clorua (10ml). Hén hop phéan tng duoc chiét bang etyl axetat (3
x25ml). Céc 16p hitu co két hop duge lam kho bang natri sulfat va co. Phén cin duoc
tinh ché bang cach séc ky chit 1ong tinh ning cao didu ché dé thu duoc hop chit néu &
dé muc nay (60mg, 22%) dudi dang chit rin mau tring. 'H NMR (400 MHz, DMSO-
de): 6 11,6 (s, 1 H), 8,08 (s, 1H), 8,03 (d, 1 H), 7,86 (s, 1H), 7,70 (m, 1H), 7,55 (m,
2H), 7,15 (m, 1H), 6,61 (m, 1H), 5,44 (m, 1H), 4,85 (m, 1H), 3,56 (m, 1H), 3,18 (s,
3H), 2,18 (m, 2H), 2,04 (m, 2H), 1,32 (d, 3 H). LC/MS (khéi luong chinh x4c) theo ly
thuyét d6i v6i hop chit C1oH23Ns03S; 401,152, theo thue nghiém (M + H"); 402,2.
Budc 5: 3-axetyl-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-yl)amino]-xyclobutyl}-
benzensulfonamit

Dung dich chira 3-(1-hydroxyetyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino]|xyclobutyl } benzensulfonamit (60mg, 0,15mmol) trong clorofom (30ml) va
metanol (5ml) dugc bd sung mangan dioxit (190mg, 2,2mmol). Hon hop phén ting
duoc khudy & nhiét do 45°C qua dém. Tiép d6, hdn hop phan tng dugc loc va banh
loc dugce rira bang clorofom (3 x 25ml). Nude loc két hop duoc cd. Phan cin dugc tinh
ché bang cach sic ky chét long diéu ché tinh ning cao dé thu dwoc hop chét néu & dé
muc nay (15mg, 25%) duéi dang chét rdn mau tring. 'H NMR (400 MHz, DMSO-ds):
811,58 (s, 1H), 8,31 (s, 1H), 8,21 (m, 2H), 8,16 (m, 2H), 7,76 (m, 1H), 7,09 (d, 1 H),
6,56 (s, 1H), 4,82 (m, 1H), 3,54 (m, 1H), 3,14 (s, 3H), 2,81 (m, 3 H), 2,26 (m, 2H),
1,98 (m, 2H). LC/MS (khdi luong chinh xé4c) theo 1y thuyét dbi véi hop chét
C19H21N5038S; 399,136, theo thuc nghiém (M + HY); 400,1.
Buéc 6:  3-(I-hydroxy-1-metyletyl)-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-
yl)aminoJxyclobutyl}benzensulfonamit

Dung dich chta 3-axetyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}benzensulfonamit (240mg, 0,58mmol) trong tetrahydrofuran
(20ml) duoc bd sung metylmagie bromua (2,4ml, 7,2mmol) & 0°C trong mdi trudng
nito. Hdn hgp phan tng dugc khudy & nhiét do 25°C trong 2 gid va dugc toi bing
dung dich amoni clorua (10ml). Hon hop phan tng dugc chiét bing etyl axetat (3 x
25ml). Céc 16p hitu co két hop dugce lam kho bing natri sulfat va cd. Phan cin dugc
tinh ché bang cach sic ky chét 1ong diéu ché tinh ning cao dé thu dugc hop chit néu &
dé muc nay (101mg, 42%) dudi dang chét rén mau tring. 'H NMR (400 MHz, DMSO-
de): 8 11,6 (s, 1H), 8,05 (s, 1H), 7,97 (m, 2H), 7,67 (m, 2H), 7,52 (m, 1H), 7,12 (m,
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1H), 6,57 (m, 1H), 5,29 (s, 1H), 4,85 (m, 1H), 3,53 (m, 1H), 3,15 (s, 3H), 2,24 (m,
2H), 1,98 (m, 2H), 1,44 (s, 6 H). LC/MS (khdi lugng chinh xé4c) theo 1y thuyét dbi véi
hop chit CaoHasNs503S; 415,168, theo thuc nghiém (M + H"); 416,0.

Vi du tham khéao 10: I-xyclopropyl-N-{trans-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino J-xyclobutyl}metansulfonamit

Hop chit nay duoc didu ché bing cach bit ddu tir benzyl [trans-3-
(metylamino)-xyclobutyl]carbamat (Vi du 1, buéc 1), theo quy trinh tuong tu véi quy
trinh dugc md td trong vi du 1, Budc 2 va 3 dé thu duoc trans-N-metyl-N-7H-
pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-1,3-diamin hydroclorua. Hydroclorua tao ra
(60mg, 0,28mmol) trong THF (10ml) dugc bd sung kali carbonat (76mg, 0,55mmol),
H,0 (5ml) va xyclopropylmetansulfonyl clorua (52mg, 0,33mmol). Hdn hop nay dugc
khudy trong hai gid, pha lodng bing diclometan, rira bing nu¢c mudi, 1am kho bang
natri sulfat, loc, va c¢d. San phim thd dwogc tinh ché bang cach sic ky chét long diéu
ché tinh ning cao dé thu dugc hop chit néu & d& muyc nay duéi dang chét rin mau
tréng (7mg; 8%). 'H NMR (400 MHz, metanol-ds): & 8,14 (s, 1H), 7,16 (d, 1 H,), 6,72
(d, 1 H), 5,44-5,40 (m, 1H), 4,07-4,06 (m, 1H), 3,41 (s, 3H), 3,01-2,99 (m, 2H), 2,81-
2,74 (m, 2H), 2,54-2,49 (m, 2H), 1,15-1,13 (m, 1H), 0,720-0,69 (m, 2H), 0,42-0,41(m,
2H). LC/MS (khdi lwong chinh x4c) theo 1y thuyét ddi v6i hop chét CisHaiNsO2S;
335,142, theo thuc nghiém (M + H"); 336,1.

Vi du tham khao 11: N-{(1S,3R)-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino [xyclopentyl}-propan- 1-sulfonamit

Hop chit nay duoc didu ché theo Vi du 10 bing cach iy hop chét (1S,3R)-N-
benzyl-N'-metylxyclopentan-1,3-diamin thay cho benzyl [trans-3-(metylamino)-
xyclobutyl]carbamat, (1R,3S)-N-metyl-N-7H-pyrolo[2,3-d]pyrimidin-4-
ylxyclopentan-1,3-diamin hydroclorua thay cho trans-N-metyl-N-7H-pyrolo[2,3-
d]pyrimidin-4-ylxyclobutan-1,3-diamin hydroclorua, va propan-1-sulfonyl clorua thay
cho xyclopropylmetansulfonyl clorua d thu dugc hop chét néu ¢ dé muc nay dudi
dang chét rdn mau tring nhat (11%). Hop chét thd duge tinh ché bang cach sir dung
sic ky chét 16ng diéu ché tinh ning cao. 'H NMR (400 MHz, metanol-ds): & 8,08 (s,
1H), 7,08 (s, 1H,), 6,65 (s, 1H), 5,27-5,23 (m, 1H), 3,81-3,76 (m, 1H), 3,31 (s, 3H),
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2,33-2,29 (m, 1H), 2,13-2,04 (m, 1H), 1,98-1,92 (m, 2H), 1,82-1,75 (m, 4H), 1,06 (t,
3H), 0,42-0,41(m, 2H). LC/MS (khdi lugng chinh x4c) theo 1y thuyét dbi véi hop chit
C15sH23N50,8S; 337,157, theo thuc nghiém (M + HY); 337,8.
(18,3R)-N-benzyl-N'-metylxyclopentan-1,3-diamin dugc diéu ché nhu sau:
Buéc 1: Benzyl [(IR,3S)-3-aminoxyclopentyl]carbamat

Axit trifloaxetic (15ml, 190mmol) dugc bd sung vao dung dich chtra benzyl
tert-butyl (1R,3S)-xyclopentan-1,3-diylbiscarbamat (dwgc didu ché nhu mo ta trong
WO2011/086053A1) (5,02g, 15,0mmol) trong diclometan (75ml) & nhiét d trong
phong. Hon hop phan Gng duge khudy trong 2 gir va tiép d6 cd dé thu duoc hop chét
néu & dé muc nay dudi dang d4u mau nau nhat (6,70g, thd)
Buéc 2: Benzyl [(1R,3S)-3-(benzylamino)xyclopentyl]carbamat

Natri triaxetoxyhydroborat (4,38g, 20,0mmol) dugc bd sung vao dung dich
chira benzyl [(1R,3S5)-3-aminoxyclopentyl]carbamat (5,23g, 15,0mmol) va benzaldehyt
(1,7ml, 16,0mmol) trong diclometan (75ml) & nhiét d6 trong phong. Hdn hop nay
dugc khudy trong 21 gior va tiép d6 dung dich natri hydroxit 1M trong nu6e (75ml)
duoc bd sung dé bazo héa dung dich nay. Lép nudc duoc chiét bang diclometan (2 x
25ml). Céc 16p hitu co két hop duoc rira bang nude mudi (50ml), lam kho bang natri
sulfat va ¢d. Chét tho nay duoc séc ky trén silicagel, rira giai bang hén hop cua di-
clometan va metanol (100:0 dén 88:12) dé thu duoc hop chit néu & d& muc nay dudi
dang diu mau vang (3,47g, 71%). 'TH NMR (400 MHz, CDCls): & 7,35-7,31 (m, SH),
7,30-7,26 (m, SH), 5,07 (s, 2H), 4,17-4,07 (m, 1H) 3,76-3,68 (m, 2H), 3,27-3,20 (m,
1H), 2,02-1,51 (m, 6H).
Budc 3: (1S,3R)-N-benzyl-N'"-metylxyclopentan-1, 3-diamin

Lithi nhém hydrua (1,02g, 26,9mmol) dugc bd sung lam nhidu 14n vao dung
dich chira benzyl [(IR,3S)-3-(benzylamino)xyclopentyl]carbamat (3,47g, 10,7mmol)
trong tetrahydrofuran (70ml) & nhiét d trong phong. Hon hgp phan tng duogc gia
nhiét t6i hdi luu trong 3,5 gid. Hon hop ndy dugc 1am lanh trong bé nuéc da va toi 1an
luot bang nuéc (1,0ml), dung dich natri hydroxit 15% trong nude (1,0ml) va nudc
(3,0ml). Huyén phil ndy dwoc pha lodng bang etyl axetat va loc qua Xelit. Nudc loc
duoc ¢d va phan cin duoc hoa tan trong dung dich axit clohydric 0,5M trong nudec.
Hbn hop nay duoc rira bang dietyl ete (2 x 20ml) va dung dich nuéc duoc bazo héa

(46 pH~11) bang natri hydroxit. Hn hop thu dwoc duoc chibt bang diclometan (3 x
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25ml). Céc 16p hitu co két hop duoc 1am khd bing natri sulfat va c6. Chét tho nay
dugc sic ky trén silicagel, rira giai bing hén hop ctia diclometan va metanol (90:10)
dé thu dwoc hop chit néu & dé muc ndy duéi dang diu mau vang (204mg, 9%). 'H
NMR (400 MHz, CDCls): 6 7,33-7,20 (m, SH), 3,74 (s, 2H), 3,19-3,13 (m, 1H), 3,08-
3,02 (m, 1H) 2,39 (s, 3H), 2,09-2,03 (m, 1H),1,87-1,81 (m, 2H), 1,67-1,54 (m, 2H),
1,46-1,39 (m, 1H). LC/MS (khdi lugng chinh x4c) theo 1y thuyét déi véi hop chét
Ci13H20N2; 204,163, theo thuc nghiém (M + HY); 205,1.

Vi du 12:  [-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino [xyclobutyl}metansulfonamit
Budc 1: Benzyl [cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-
4-yl}amino)xyclobutyl]carbamat

4-clo-7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin (15g, 48,7mmol)
va benzyl [cis-3-(metylamino)xyclobutyl]carbamat (17,2g, 63,5mmol) dugc trdn véi
ruou isopropylic (180ml) va diisopropyletylamin (28ml, 161mmol). Huyén phu dic
tao ra duoc gia nhiét & 75°C trong 6 gid. Hon hop phan tmg dugce 1am ngudi téi nhiét
d6 trong phong, loc, rira bang ruou isopropylic (150ml) va sdy trong 10 & nhiét do
50°C dé thu dwoc hop chit néu & dé muc nay (23,5g, 95%) dudi dang chét rin mau
tring. '"H NMR (400 MHz, DMSO-ds): & 8,38 (s, 1H), 8,03 (d, 2 H), 7,45 (d, 1 H),
7,38-7,28 (m, 4H), 7,26 (s, 1H), 7,25 (d, 1 H), 6,61 (d, 1 H), 5,08 (s, 2H), 4,96 (d, 1
H), 4,77 (m, 1H), 3,88 (m, 1H), 3,23 (s, 3H), 2,71 (m, 2H), 2,36 (s, 3H), 2,18 (m, 2H).
Budc 2: cis-N-metyl-N-{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
vl}xyclobutan-1,3-diamin dihydrobromua

Benzyl [cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-
4-y1}amino)xyclobutyl]carbamat (15,2g, 30,1mmol) dwoc tao huyén phi trong etyl ax-
etat (45ml) va axit axetic (45ml). Huyén phi ndy dugc bd sung tir tir dung dich HBr
4M trong axit axetic (45ml, 180mmol) trong khi duy tri nhiét do thip hon 25°C.
Huyén phil didc tao ra dugc khudy & nhiét do nhiét d trong phong trong 2 gidr. Chét
ran duoc thu hdi bing céach loc, rira bing etyl axetat (450ml), va sdy & 40°C dé thu
duoc hop chit néu & @& muc nay (16 g; 100%) duéi dang chét rin mau tréng. 'H NMR
(400 MHz, DMSO-de): & 8,31 (s, 1H), 8,20 (s, 2H), 7,97 (d, 2 H), 7,72 (d, 1 H), 7,44
(d, 2 H), 7,08 (d, 1 H), 4,93 (m, 1H), 3,54 (m, 1H), 3,30 (s, 3H), 2,50 (m, 4H), 2,35 (s,
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3H). LC/MS (khdi luong chinh x4c) theo 1y thuyét dbi véi hop chit CisHaiNsO,S;
371,142, theo thyc nghiém (M + H"); 372,1.
Budéc 3: ({/(3, 3-difloxyclobutyl)metyl]thio }metyl) benzen

Hon hop clua (3,3-difloxyclobutyl)metyl 4-metylbenzensulfonat
(W0O2010/032200A1) (4g, 14,5mmol), benzyl imidothiocarbamat (3,53g, 17,4mmol),
dung dich natri hydroxit (1,45g, 36,2mmol dugc hoa tan trong 16ml nudc) va N,N-
dimetylformamit (16ml) duoc khudy & nhiét @6 60°C trong 16 gid. Nude (40ml) va
etyl axetat (150ml) duogc bd sung vao. Lép hitu co duge rira biang nude (40ml), tach
16p, 1am kho bang natri sulfat va c¢6. Phan cin duge sic ky trén silicagel, rira giai bing
gradien clia ete dau mo va etyl axetat (100:0 dén 95:5) dé thu dwoc hop chét néu & dé
muc nay duéi dang dau khéng mau (3,2g, 81%). 'H NMR (400 MHz, CDCL): & 7,34-
7,24 (m, 5SH), 5,71 (s, 2H), 2,71-2,61 (m, 2H), 2,57-2,55 (m, 2H), 2,30-2,14 (m, 3 H).
Buéc 4: (3,3-difloxyclobutyl)metansulfonyl clorua

Hop chit nay dwoc didu ché theo quy trinh néu trong Vi du 8 budce 2, bing cach
ldy hop chit S-[3-(xyanometyl)-3-metylxyclobutyl] etanthioat thay cho 2-
(benzylthio)isonicotinonitril dé thu dwgc hop chit néu & d& muc nay dudi dang dau
khong mau (93%). 'H NMR (400 MHz, CDCls,): § 3,88-3,86 (m, 2H), 3,03-2,94 (m, 3
H), 2,61-2,49 (m, 2H).
Buéc  5:  1-(3,3-difloxyclobutyl)-N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-
pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutylJmetansulfonamit

Dung dich chta (3,3-difloxyclobutyl)metansulfonyl clorua (2,5g, 12,19mmol)
trong 10ml diclometan dugc bd sung nhé giot vao dung dich chira cis-N-metyl-N-{7-
[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl}xyclobutan-1,3-diamin di-
hydrobromua (3,25g, 6,10mmol) va trietylamin (3,08g, 30,49mmol) trong diclometan
(150ml) & nhiét d6 0°C trong 15 phut. Hon hop phan tng dugc khudy & nhiét do trong
phong trong 4 gid. Nude (50ml) dugc bd sung va 16p hitu co dugc tach ra. Lop nude
duogc chiét bang diclometan (2 x 150ml), va céc 16p hitu co két hop duoc 1am kho bing
natri sulfat. Hop chét thé duoc tinh ché bing cach sic ky trén silicagel, rira giai bing
gradien cua diclometan va metanol (100:0 dén 90:10) dé thu duoc hop chét néu & dé
muc nay dudi dang chit rin mau tring (2,0g, 61%). LC/MS (khdi luong chinh x4c)
theo 1y thuyét ddi v6i hop chit C23Ha7F2Ns04S,; 539,147, theo thuc nghiém (M + H*);
540,1.
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Budc 6: 1-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-
yl)aminoJ-xyclobutyl}metansulfonamit

Dung dich chtra 1-(3,3-difloxyclobutyl)-N-[cis-3-(metyl{7-[(4-metylphenyl)-
sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl }amino)xyclobutylmetansulfonamit (2g,
3,71mmol) va lithi hydroxit monohydrat (780mg, 18,6mmol) trong etanol (40ml) va
nude (20ml) dugc khudy & nhiét d6 60°C trong 4 gid. Etanol duoc 1am bay hoi va lép
nuéc con lai duge trung hoa t6i d6 pH=7 bing axit clohydric va sau d6 chiét bing di-
clometan (2 x 200ml). Céc 16p hitu co két hop dugc lam kho béng natri sulfat, loc, co,
va tinh ché bing cach sic ky chit 16ng didu ché tinh ning cao d& thu dugc hop chit
néu & d& muc nay (800mg, 56%) dudi dang chét rin mau trang. '"H NMR (400 MHz,
metanol-d4): & 8,15 (s, 1H), 8,13 (s, 1H), 7,16-7,15 (m, 1H), 6,73-6,62 (m, 1H), 4,95-
4,88 (m, 1H), 3,73-3,71 (m, 1H), 3,38 (s, 3H), 3,28-3,26 (m, 2H), 2,87-2,78 (m, 4H),
2,63-2,61 (m, 1H), 2,56-2,48 (m, 2H), 2,35-2,28 (m, 2H). LC/MS (khi lwong chinh
xé4c) theo ly thuyét dbi véi hop chét C16Ha1F2Ns0,S; 385,138, theo thuc nghiém (M +
H"); 386,1.

Céc hop chit néu trong cac Vi du 13-14 sau diy duoc diéu ché tir cis-N-metyl-
N-{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl}xyclobutan-1,3-
diamin dihydrobromua (Vi du 12, budc 2) theo cach tuong tu véi cach dugc mo ta
trong Vi du 12, budc 5, bang cach 14y hop chét sulfonyl clorua da néu thay cho (3,3-
difloxyclobutyl)metansulfonyl clorua va st dung phuong phap loai nhom bao vé néu

trong Vi du 12, budc 6.

Vi du 13:  3,3-diflo-N-{cis-3-[metyl( 7H—pyrolo[ 2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}xyclobutansulfonamit

Hop chit ndy dugc diéu ché bang cach st dung 3,3-difloxyclobutansulfonyl
clorua bang cach sir dung quy trinh néu trong W02011/068881. Hop chét thd duoc
tinh ché bing cach sic ky trén silicagel, rira giai bing gradien cua ete ddu moé va etyl
axetat (80:20 dén 10:90) dé thu duoc hop chit néu ¢ d& muc nay dudi dang chit rin
mau trang nhat (22% qua 2 buéc). '"H NMR (400 MHz, metanol-ds): & 8,13 (s, 1H),
7,13 (d, 1 H), 6,70 (d, 1 H), 4,86-4,81 (m, 1H), 3,78-3,72 (m, 2H), 3,35 (s, 3H), 3,01-
2,93 (m, 4H), 2,78-2,76 (m, 2H), 2,32-2,25 (m, 2H). LC/MS (khdi lugng chinh x4c)
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theo ly thuyét d6i voi hop chét Ci1sH19F2Ns0,S; 371,123, theo thuc nghiém (M + HY);
372,1.

Vi du 14: I-xyclopropyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}metansulfonamit

Hop chit nay duoc diéu ché dudi dang chét rén mau tring bang cach st dung
xyclopropylmetansulfonyl clorua (73% qua 2 bugc). '"H NMR (400 MHz, DMSO-de):
511,64 (br.s., 1 H), 8,11 (s, 1H), 7,53 (d, 1 H), 7,12-7,19 (m, 1H), 6,64 (m, 1H), 4,84-
4,97 (m, 1H), 3,54-3,70 (m, 1H), 3,26 (s, 3H), 2,93 (d, 2 H), 2,55-2,66 (m, 2H), 2,29-
2,22 (m, 2H), 0,96-1,09 (m, 1H), 0,53-0,64 (m, 2H), 0,29-0,39 (m, 2H). LC/MS (khi
lrong chinh xéc) theo ly thuyét ddi véi hop chit CisHioF2Ns02S; 335,142, theo thuc
nghiém (M + H*); 336,0.

Vi du tham khao 15: I-xyclopropyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]|pyrimidin-4-
yl)amino]-xyclobutyl}azetidin-3-sulfonamit

Bu6c 1:  tert-butyl  3-({[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl]amino}sulfonyl)azetidin-1-carboxylat

cis-N-Metyl-N-{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-

yl}xyclobutan-1,3-diamin dihydrobromua (7,0g, 18,8mmol) dugc chuyén héa thanh
bazo tu do bing cach khudy trong lugng du dung dich natri hydroxit 1N trong nudc
trong 3 phut va tiép d6 chiét vao diclometan. Lép hiru co duge 1am kho bing natri sul-
fat va cd. Bazo tu do con lai duoc hoa tan trong diclometan (200ml), 1am lanh téi 0°C
va xit 1y bing trietylamin (13ml, 94mmol) va tert-butyl 3-(closulfonyl)azetidin-1-
carboxylat. Hon hgp phan tng duoc dé khudy & nhiét do trong phong trong 10 phut.
Hbn hop thd dugc rira bing nude va nude mubi, tiép d6 1am kho bing natri sulfat va
o dé thu dugc san phim tho dudi dang chét rén mau tring. Chéit ran nay duoc két tinh
bang céach st dung hdn hop ctia diclometan va dietyl ete dé thu dugc hop chét néu & @&
muc ndy dudi dang chit rin mau tring (9,61g, 90%). 'TH NMR (400 MHz, metanol-ds):
5 8,19 (s, 1H), 7,92-8,01 (m, 2H), 7,54 (d, 1 H), 7,35 (d, 2 H), 6,86 (d, 1 H), 4,76-4,65
(m, 1H), 4,18 (br. s., 2 H), 3,99-4,10 (m, 3 H), 3,66-3,78 (m, 1H), 3,25 (s, 3H), 2,64-
2,78 (m, 2H), 2,37 (s, 3H), 2,10-2,25 (m, 2H), 1,41 (s, 9 H). LC/MS (khdi lugng chinh
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xé4c) theo 1y thuyét di voi hop chit CasH3aN606S2; 590,198, theo thuc nghiém (M +
H"); 591,45.
Buéc 2: N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)xyclobutyl]azetidin-3-sulfonamit

Axetyl clorua (0,20ml, 2,8mmol) dugc bd sung vio dung dich chira tert-butyl 3-
({[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl} amino)-
xyclobutyl]amino}sulfonyl)azetidin-1-carboxylat (1,64g, 2,78mmol) trong diclometan
khan (18ml) va metanol (7ml) & 0°C. Hdn hop phan ting dugce khudy & nhiét do trong
phong trong 16 gidr. Chét két tia mau tring dugc loc va hoa tan trong dung dich natri
bicarbonat bdo hoa trong nude (20ml). Dung dich thu duoc dugc chiét bang diclome-
tan (3 x 20ml) va cac 16p hitu co két hop duoc lam kho bing natri sulfat va c¢6 dé thu
dugc hop chét néu & d& muc nay (810mg, 60%) dudi dang chit rin mau tring. LC/MS
(khéi luong chinh x4c) theo 1y thuyét ddi voi hop chit CaiHaeNsO4S2; 490,146, theo
thuc nghiém (M + H"); 491,0.
Budc 3: I-xyclopropyl-N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-
d]pyrimidin-4-yl}lamino)xyclobutyl]azetidin-3-sulfonamit

N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)xyclobutyl]azetidin-3-sulfonamit (810mg, 1,65mmol), metanol (10ml), rdy
phan tir, va [(1-etoxyxyclopropyl)oxy](trimetyl)silan (0,53ml, 2,64mmol) dugc két
hop trong binh phan tng kin. Binh ndy dugc thdi nito va axit axetic (1,28ml,
8,26mmol) duogc bd sung vao. Binh nay dugc day kin va tiép do gia nhi¢t & nhiét do
80°C trong 2 gi®r. Sau khi hon hop nay duoc 1am ngudi téi nhiét dd trong phong, natri
xyanobohydrua (273mg, 4,13mmol) dugc bd sung vao. Binh duge day lai va gia nhiét
tir tir dén 40°C trong 1,5 gid. Hon hop thé dugce loc trén 16p Xelit, rira bing metanol.
Nude loc duge ¢d va phin cin dugc hoa tan bing dung dich natri bicarbonat bdo hoa
trong nuGe. Dung dich thu duge duoc chiét bang diclometan (5 x 20ml), va cac 16p
hiru co két hop dwoc 1am khd bang natri sulfat va ¢ dé thu duoc hop chat néu & dé
muc nay (576mg, 74%) dudi dang chét rin mau tring. 'H NMR (400 MHz, metanol-
ds): 8 8,23 (s, 1H), 7,95-8,05 (m, 2H), 7,58 (d, 1 H), 7,39 (d, 2 H), 6,90 (d, 1 H), 4,69-
4,83 (m, 1H), 3,94-4,09 (m, 1H), 3,65-3,75 (m, 3 H), 3,54-3,64 (m, 2H), 3,29 (s, 3H),
2,67-2,79 (m, 2H), 2,41 (s, 3H), 2,15-2,29 (m, 2H), 2,02-2,15 (m, 1H), 0,43-0,51 (m,
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2H), 0,29-0,39 (m, 2H). LC/MS (khdi lugng chinh x4c) theo 1y thuyét d6i voi hop chét
C24H30N604S2; 530,177, theo thuc nghiém (M + H); 531.0,
Bu6c 4:  I-xyclopropyl-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-yl)amino]-
xyclobutyl}azetidin-3-sulfonamit

Dung dich chita xesi carbonat (976mg, 3,0mmol) trong nuéc (5Sml) dugce bd
sung vao dung dich chira 1-xyclopropyl-N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-
7H-pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl]azetidin-3-sulfonamit (530mg,
1,0mmol) trong etanol (10ml). Hdn hop phin (mg dugc gia nhiét t6i hdi luu trong 16
gid. Sau khi dung méi dugc loai bo, chit con lai duge hoa tan trong nude va chiét
bang hdn hop cia diclometan va metanol (96:4; 3 x 10ml). Céc 16p hiru co két hop
duoc lam kho bing natri sulfat va c6. Chét rén thd dugc két tinh bing metanol dé thu
duoc hop chit néu & dé muc nay (225mg, 59%) duéi dang chét rin mau tring. 'H
NMR (400 MHz, metanol-ds): & 8,10 (s, 1H), 7,09 (d, 1 H), 6,66 (d, 1 H), 4,88-4,80
(m, 1H), 4,03-3,96 (m, 1H), 3,73-3,65 (m, 3 H), 3,61-3,57 (m, 2H), 3,32 (s, 3H), 2,77-
2,68 (m, 2H), 2,28-2,19 (m, 2H), 2,08-2,03 (m, 1H), 0,46-0,41 (m, 2H), 0,34-0,31 (m,
2H). LC/MS (khdi lugng chinh xéc) theo 1y thuyét d6i véi hop chdt C17H24N6O2S;
376,168, theo thuc nghiém (M + H"); 377.0,

Vi du 16: N-(xyclopropylmetyl)-N'-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-
yl)amino [xyclobutyl}sulfamit
Buéc 1: N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-
yl}amino)xyclobutyl]-2-oxo-1,3-oxazolidin-3-sulfonamit

Dung dich chira closulfonyl isoxyanat (1,76ml, 20,6mmol) trong diclometan
(150ml) dugc bd sung nhé giot dung dich chtta 2-bromoetanol (1,43ml, 20,6mmol)
trong diclometan (80ml) & nhiét do 0°C. Sau 30 phut & 0°C, dung dich chira cis-N-
metyl-N-{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl}xyclobutan-
1,3-diamin dihydrobromua (11,0g, 20,6mmol) va trietylamin (10,42g, 103,2mmol)
trong diclometan khan (80ml) dugc bd sung nhé giot vao, va hdn hop phan tmg dugce
dé 4m t6i nhiét do trong phong qua dém. Dung dich phan tng dugc hoa tan trong di-
clometan (11), rira bang dung dich axit clohydric 1M trong nuéc (2 x 800ml) va nudce
mudi (500ml). Dung dich ndy dugc lam khd bing natri sulfat va cd dé thu duogc hop

chit néu & d& muc nay dudi dang chét ran mau tring (8,5g, 79%). 'H NMR (400 MHz,
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CD;0OD): 6 8,22 (s, 1H), 8,00 (d, 2 H), 7,58 (d, 1 H), 7,38 (d, 2 H), 6,91 (d, 1 H), 4,88
(m, 1H), 4,45-4,41 (m, 2H), 4,06-4,02 (m, 2H), 3,75 (m, 1H), 3,29 (s, 3H), 2,72-2,69
(m, 2H), 2,40 (s, 3H); 2,30-3,27 (m, 2H). LC/MS (khdi lwong chinh xé4c) theo ly thuyét
d6i v6i hop chét Co1H2aNs06S2; 520,120, theo thuc nghiém (M + H*); 521,4.
Buéec  2:  N-(xyclopropylmetyl)-N'-[cis-3-(metyl{7-[ (4-metylphenyl)sulfonyl]-7H-
pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl]sulfamit

Dung dich chta N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl]-2-oxo-1,3-oxazolidin-3-sulfonamit (150mg,
0,29mmol), xyclopropanmetylamin (51mg, 0,72mmol) va trietylamin (116mg,
1,15mmol) trong axetonitril (3ml) duwgc khudy trong 15 phat & 100°C bang cach gia
nhiét bang 10 vi séng. Hén hop phan tng duoc c6 dé thu dugce hop chét thd néu & dé
muc nay (146mg, hiéu suét thd 100%) dudi dang ddu mau vang. LC/MS (khéi luong
chinh x4c) theo Iy thuyét dbi véi hop chat CHasNsO4Sy; 504,161, theo thuc nghiém
(M + H"); 505,2.
Budce 3: N-(xyclopropylmetyl)-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]-xyclobutyl}sulfamit

Dung dich chta N-(xyclopropylmetyl)-N'-[cis-3-(metyl{7-[(4-metylphenyl)-
sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl|sulfamit (146mg,
0,29mmol), lithi hydroxit monohydrat (48mg, 1,15mmol) trong etanol (5ml) va nudc
(2,5ml) dugce khudy & nhiét d6 100°C trong 1 gio. Hon hop phan tmg dugc ¢ trong
chan khong va san phdm thd duoc tinh ché bing cach sic ky chét 16ng diéu ché tinh
ning cao dé thu duoc hop chét néu & d& muc nay (14mg, 14%) dudi dang chit ran
mau tréng. '"H NMR (400 MHz, metanol-d4): & 8,12 (s, 1H), 7,13 (d, 1 H), 6,90 (d, 1
H), 4,90-4,86 (m, 1H), 3,63-3,59 (m, 1H), 3,37 (s, 3H), 2,85-2,83 (m, 2H), 2,78-2,71
(m, 2H), 2,33-2,26 (m, 2H), 1,05-1,03 (m, 1H), 0,57-0,52 (m, 2H); 0,30-0,25 (m, 2H).
LC/MS (khdi Iugng chinh xé4c) theo 1y thuyét dbi véi hop chét CisH2N602S; 350,152,
theo thue nghiém (M + H*Y); 351,2.

Cac hop chit néu trong Vi du 17-18 sau day dugc didu ché tir N-[cis-3-
(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)xyclobutyl]-2-o0x0-1,3-oxazolidin-3-sulfonamit (Vi du 16, buéc 1) theo cach
twong tu voi cach dugc mo ta trong Vi du 16, budc 2, bing céach 14y hop chét amin da
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néu thay cho xyclopropan-metylamin, va sit dung phuong phép loai nhém béao vé néu

trong Vi du 16, budc 3.

Vidu 17A va 17B: (R)- va (S)-3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino Jxyclobutyl}pyrolidin-1-sulfonamit

Céc hop chit nay dugc didu ché bang cach st dung pyrolidin-3-carbonitril hy-
dro-clorua raxemic. Hén hop raxemic thd dugc tinh ché bing cach sic ky chét long
tinh ning cao dé thu dwoc chét rén mau tring (60mg, 52% qua 2 budc). Chét dong
phén ddi anh duoc tach bang cach sic ky chat 1ong siéu t6i han.
Chét ddng phan dbi anh A (17A): 24mg (21%): 'H NMR (400 MHz, CDs;OD): & 8,13
(s, 1H), 7,13 (d, J = 3,2 Hz, 1 H), 6,69 (d, 1 H, ] = 3,6 Hz, 1 H), 4,87-4,84 (m, 1H),
3,73-3,67 (m, 1H), 3,65-3,57 (m, 1H), 3,53-3,50 (m, 2H), 3,48-3,44 (m, 2H), 3,405 (s,
3H), 2,77-2,75 (m, 2H), 2,42-2,20 (m, 4H). LC/MS (khéi lugng chinh xac) theo 1y
thuyét d6i voi hop chit CigHaiN70,S; 375,148, theo thuc nghiém (M + H); 376,1.
HPLC khéng d6i xting, thoi gian luu = 5,97 phit.
Chét dong phan dbi anh B (17B): 25mg (21%),1H NMR (400 MHz, CD;0D): & 8,13
(s, 1H), 7,13 (d, ] = 3,2 Hz, 1 H), 6,69 (d, 1 H, ] = 3,6 Hz, 1 H), 4,87-4,84 (m, 1H),
3,73-3,67 (m, 1H), 3,65-3,57 (m, 1H), 3,53-3,50 (m, 2H), 3,48-3,44 (m, 2H), 3,405 (s,
3H), 2,77-2,75 (m, 2H), 2,42-2,20 (m, 4H). LC/MS (khi lugng chinh x4c) theo 1y
thuyét dbi voi hop chit CigHaiN70,S; 375,148, theo thuc nghiém (M + HY); 376,1.
HPLC khong d6i xtig, thoi gian luu = 5,16 phut.

Vi du 18: 2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}-2,6-dihydropyrolo[3,4-c]pyrazol-5(4H)-sulfonamit

Hop chit nay duoc diéu ché biang cich sitr dung 2-metyl-2,4,5,6-
tetrahydropyrolo[3,4-c]pyrazol hydroclorua. Hop chat thd dugc tinh ché bing céach sic
ky chét léng tinh ning cao d& thu duoc hop chit néu & dé muc nay dudi dang chit rin
mau tring nhat (24% qua 2 buéc). 'TH NMR (400 MHz, metanol-ds): ( 8,08 (s, 1H),
7,38 (s, 1H), 7,10 (d, 1 H), 6,66 (d, 1 H), 4,87-4,86 (m, 1H), 4,42-4,41 (m, 4H), 3,87
(s, 3H), 3,71-3,67 (m, 1H), 3,31 (s, 3H), 2,68-2,61 (m, 2H), 2,27-2,22 (m, 3H). LC/MS
(khéi lwong chinh xéc) theo Iy thuyét dbi véi hop chét C17H2Ns02S; 402,159, theo
thuc nghiém (M + H+); 403,2 va (M + Na); 425,1.

-65-



21015

Vi du 19: N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino [xyclobutyl}-6-oxa-
3-azabixyclo[3, 1, 1 [heptan-3-sulfonamit
Buéc 1:  N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-
yl}amino)xyclobutyl]-6-oxa-3-azabixyclo[3, 1, 1 Jheptan-3-sulfonamit

Hon hop cta N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl]-2-oxo-1,3-oxazolidin-3-sulfonamit (208mg,
0,40mmol), 6-oxa-3-azabixyclo[3.1.1]heptan (50mg, 0,50mmol), trietylamin (220ul,
1,58mmol) trong axetonitril (15ml), dugc gia nhiét trong 10 vi séong dung tich 20ml
trong thiét bi phan tng vi séng trong 1 gitr & nhiét do 120°C. Dung méi du dugc lam
bay hoi va diu tao ra dugc hoa tan trong diclometan. Dung dich nay duoc rira bing
dung dich amoni clorua va nude mubi. Chét thd nay dwoc 1am kho bing natri sulfat va
cb dé thu duge dau. Dau nay duogc sic ky trén silicagel, rira giai bang gradien metanol
trong diclometan (0:100 dén 5:100) dé thu dwoc hop chét néu & dé muc nay dudi dang
bof (82mg, 30%). 'H NMR (CDCls): & 8,38 (s, 1H), 8,04 (d, 2 H), 7,48 (d, 1 H), 7,28
(d, 2 H), 6,63 (d, 1 H), 4,78-4,69 (m, 1H), 4,62 (d, 1 H), 4,47 (d, 1 H), 3,69-3,61 (m,
1H), 3,58 (d, 3 H), 3,26-3,17 (m, 1H), 3,24 (s, 3H), 2,83-,275 (m, 2H), 2,37 (s, 3H),
2,18-2,11 (m, 2H), 2,04 (d, 1 H), 1,18 (t, 1 H). LC/MS (khéi luong chinh x4c) theo 1y
thuyét d6i véi hop chit CosHasNsOsS2; 532,156, theo thure nghidm (M + H*); 533.
Buéce 2: N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino Jxyclobutyl}-6-oxa-3-
azabixyclo[3.1. 1 ]heptan-3-sulfonamit

N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)xyclobutyl]-6-oxa-3-azabixyclo[3.1.1]heptan-3-sulfonamit (229mg,
0,43mmol) dugc bd sung vao dung dich tetrabutylamoni florua 1M trong tetrahydrofu-
ran (6,5ml, 6,4mmol). Hdn hop phan tng dugce khudy & nhiét do trong phong trong 10
gio. Hon hop nay duge cd va chit con lai dugc sdc ky trén silicagel, rira giai bing hén
hop cua metanol trong etyl axetat (1:9). Dau mau vang tich ra dugc nghién véi
hdn hop ctia etyl axetat va heptan dé thu dugc chét rin mau vang. Chat rin nay dugc
phan bd gitta etyl axetat va nude. Lop nude duoc chiét bing etyl axetat va cc 16p hiru
co két hop duoc rira bang nude mubi, 1am kho bang natri sulfat va c6 dé thu dugc chat
rin mau tring nhat. Chit ndy duoc nghién vdi dietyl ete va tiép d6 véi ruou isopropy-
lic dé thu dugc hop chit néu ¢ dé muc nay duéi dang chit rin mau tring (14mg, 9%).
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'H NMR (CD;O0D) ( 8,08 (s, 1H), 7,09 (d, 1 H), 6,66 (s, 1H), 4,90-4,81 (m, 1H), 4,62
(d, 2 H), 3,86-8,84 (m , 1 H), 3,66 (t, 1 H), 3,56-3,49 (m, 3 H), 3,33 (s, 3H), 3,19-3,13
(m, 1H), 2,75-2,70 (m, 2H), 2,32-2,24 (m, 2H), 2,05-2,03 (d, 1 H). LC/MS (khéi lugng
chinh x4c) theo Iy thuyét dbi véi hop chit Ci16H22N6O3S; 378,147, theo thuc nghiém
M + H+); 379,5.

Céac hop chit néu trong Vi du 20-24 sau diy dwoc diéu ché tir N-[cis-3-
(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)xyclobutyl]-2-0xo-1,3-oxazolidin-3-sulfonamit (Vi du 16, buéc 1) theo cach
tuong tu vdi cach duge mo ta trong Vi du 16, budce 2, béng cach léy hop chit amin d3
néu thay cho xyclo-propanmetylamin, va st dung phuong phap loai nhom bao v¢ néu

trong Vi du 19, buéc 2.

Vi du  20: 3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino -
xyclobutyl}-azetidin- 1-sulfonamit

Hop chét nay duoc didu ché bang cach st dung azetidin-3-carbonitril. Hop chét
thd duoc tinh ché bang cach sic ky cht 1éng tinh ning cao dé thu dugc hop chit néu &
d& muc ndy dudi dang chit rin mau tring (23% qua 2 budc). 'H NMR (400 MHz,
CD30D): 8 8,10 (s, 1H), 7,11 (d, 1 H), 6,68 (d, 1 H), 4,80 (m, 1H), 4,02 (m, 2H), 3,90
(m, 2H), 3,58 (m, 2H), 3,32 (s, 3H), 2,72 (m, 2H), 2,25 (m, 2H). LC/MS (khdi Irong
chinh xac) theo 1y thuyét dbi v6i hop chét CisHisN70:2S; 361,132, theo thuc nghiém
(M + H"); 362,1.

Vi du 21: N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino Jxyclobutyl}-4-(1H-
pyrazol-3-yl)piperidin-1-sulfonamit

Hop chit ndy dugc didu ché bang cach st dung 4-(1H-pyrazol-3-yl)piperidin.
Hop chét thd dugc tinh ché bang cach sic ky trén silicagel, rira giai bing hdn hop cia
diclometan va metanol (9:1). Chét tach ra dugc nghién véi dietyl ete va etyl axetat dé
thu dugce hop chét néu & dé muc ndy dudi dang chét rin mau tring (10% qua 2 budc).
"H NMR (300 MHz, CD;0D): & 8,09 (s, 1H), 7,48 (s, 1H), 7,12-7,05 (m, 1H), 6,71-
6,60 (m, 1H), 6,22-6,08 (m, 1H), 4,92-4,73 (m, 1H), 3,80-3,55 (m, 3H), 3,41 (s, 3H),
2,90-2,65 (m, 5H), 2,38-2,19 (m, 2H), 2,09-1,90 (m, 2H) va 1,83-1,65 (m, 2H).
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LC/MS (khéi lwong chinh x4c) theo 1y thuyét dbi v6i hop chét CioHaeNsO2S; 430,190,
theo thuc nghiém (M + H"); 431,1.

Vi du 22: N-(2-xyanoetyl)-N-metyl-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino [xyclobutyl}sulfamit

Hop chét nay duoc diéu ché bing cach sit dung 3-metylaminopropionitril. Hop
chit thd duoc tinh ché bing cach séc ky chét 1ong tinh ning cao dé thu dugc hop chét
néu & d& muc nay (7% qua 2 budc). LC/MS (khéi lugng chinh x4c) theo 1y thuyét dbi
v6i hop chit C15sH21N70,S; 363,148, theo thuc nghiém M + H"); 364.0,

Vi du 23 va 27: (IS,5S)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
ylaminoJxyclobutyl}-3-azabixyclo[3.1.0]hexan-3-sulfonamit va (1R,5R)-1-xyano-N-
{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-yl)amino [xyclobutyl}-3-
azabixyclo[3.1.0]hexan-3-sulfonamit

Céc hop chit nay dugc didu ché bing cach sir dung 3-azabixyclo[3.1.0]hexan-
1-carbonitril raxemic. Hop chit raxemic thd dugc tinh ché duéi dang chit rin mau
tring (92mg, 21% qua 2 budc) bang cach séc_k}’/ trén silicagel, rira giai bang gradien
cta diclometan va metanol (30:1 dén 5:1). Chét ddng phén dbi 4nh néu & d& muc nay
duoc tach bang cach sic ky chat 16ng sidu t6i han.
Chét ddng phan d6i 4nh 23: 41mg (9%); SFC thoi gian luu = 4,28 phit; 'H NMR (400
MHz, metanol-d4): 6 8,13 (s, 1H), 7,13 (d, 1 H), 6,70 (d, 1 H), 4,61 (s, 1H), 3,57 - 3,72
(m, 2H), 3,43 - 3,51 (m, 3 H), 3,36 (s, 3H), 2,70 - 2,77 (m, 2H), 2,24 - 2,38 (m, 3 H),
1,41 - 1,48 (m, 1H), 1,32 (t, 1 H). LC/MS (khéi lwong chinh xé4c) theo ly thuyét ddi
v6i hop chit C17H21N70,S; 387,148, theo thuc nghiém (M + H); 388,1.
Chét ddng phan dbi anh 27: 40mg (9%); SFC thdi gian luu = 4,84 phat 'H NMR (400
MHz, metanol-d4): & 8,13 (s, 1H), 7,13 (d, 1 H), 6,70 (d, 1 H), 4,61 (s, 1H), 3,57 - 3,72
(m, 2H), 3,43 - 3,51 (m, 3 H), 3,36 (s, 3H), 2,70 - 2,77 (m, 2H), 2,24 - 2,38 (m, 3 H),
1,41 - 1,48 (m, 1H), 1,32 (t, 1 H). LC/MS (khdi luong chinh xé4c) theo ly thuyét dbi
véi hop chit C17H21N70,S; 387,148, theo thuc nghiém (M + H"); 388,1.

3-azabixyclo[3.1.0]hexan-1-carbonitril raxemic dugc diéu ché nhu sau.

Budc 1: tert-butyl rac-1-formyl-3-azabixyclo[3.1.0]hexan-3-carboxylat raxemic
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1,1,1-triaxetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-on (6,5g, 15,2mmol) dugc
bd sung vao dung dich chira tert-butyl-1-(hydroxymetyl)-3-azabixyclo[3.1.0]hexan-3-
carboxylat raxemic (Synlett 2009, 921) (2,5g, 11,7mmol) trong diclometan khan
(60ml). Hdn hop phan tng duoc khudy trong 2 gidr & nhiét dd trong phong. Hon hop
ndy duoc pha lodng bing diclometan (60ml), rira bing dung dich natri sulfit bio hoa
trong nuée, dung dich natri bicarbonat bdo hoa (30ml) va nuée mudi (50ml). Lép hitu
co duge 1am kho bing natri sulfat va c6 dé thu dugc hop chét néu & d& muyc nay dudi
dang diu khong mau (1,7g, 68%). 'H NMR (400 MHz, CDCls): § 9,01 (d, 1 H), 3,83
(d, 1 H), 3,68 (t, 1H), 3,59 (dd, 1 H), 3,50-3,36 (m, 1H), 2,25-2,09 (m, 1H), 1,63 (t, 1
H), 1,43 (s, 9 H), 1,19-1,06 (m, 1H).
Buéc 2: tert-butyl-1-[(hydroxyimino)metyl]-3-azabixyclo[3.1.0]hexan-3-carboxylat
raxemic

Kali carbonat (3,89g, 28,2mmol) va hydroxylamin hydroclorua (671mg,
9,7mmol) duwoc bd sung vao dung dich chta tert-butyl 1-formyl-3-
azabixyclo[3.1.0]hexan-3-carboxylat raxemic (1,7g, 8,05mmol) trong diclometan khan
(40ml) & nhiét do trong phong va khudy trong 16 gio. Hon hop ndy dugc pha lodng
bang etyl axetat (80ml), va rira bang nuéc (30ml) va nuée mudi (30ml). Lép hitu co
duge lam kho bing natri sulfat va ¢6. Phan cin duoc sic ky trén silicagel, rira giai
béng gradien cia ete diu mo va etyl axetat (0:100 dén 83:17) dé thu dugc hop chét néu
& d& muc nay dudi dang dau mau vang (1,6g, 88%). 'H NMR (400 MHz, CDCl3): (
7,18 (s, 1H), 3,74-3,55 (m, 3 H), 3,44-3,40 (m, 1H), 1,74-1,72 (m, 1H), 1,44 (s, 9 H),
1,10 (t, 1 H), 0,86-0,83 (m, 1H).
Budc 3: tert-butyl-1-xyanoxyano-3-azabixyclo/3. 1.0]hexan-3-carboxylat raxemic

Dung dich chtra tert-butyl-1-[(hydroxyimino)metyl]-3-azabixyclo[3.1.0]hexan-
3-carboxylat raxemic (925mg, 4,09mmol) trong tetrahydrofuran khan (100ml) dugc bd
sung metyl N-(trietylamoni sulfonyl)carbamat (2,92g, 12,3mmol). Hon hop phan tng
duoc gia nhiét t6i hdi luu trong 3 gid. Sau khi 1am bay hoi dung méi, phén cin duoc
sdc ky trén silicagel, rira giai bang hdn hop cua ete diu mo va etyl axetat (5:1) dé thu
dugc hop chét néu & d& muc ndy dudi dang dau khong mau (570mg, 67%). 'H NMR
(400 MHz, CDCl3): & 3,84 (dd, 1 H), 3,64 (dd, 1 H), 3,50 (d, 1 H), 3,46 (dd, 1 H),
2,21-2,12 (m, 1H), 1,44 (s, 9 H), 0,96 (t, 1 H).
Buéc 4: 3-azabixyclo[3.1.0]hexan-1-carbonitril raxemic
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Dung dich chira tert-butyl-1-xyano-3-azabixyclo[3.1.0]hexan-3-carboxylat rax-
emic trong axit trifloaxetic (1ml) va diclometan (10ml) dwgc khudy & nhiét do trong
phong trong 1 gid. Dung mdi dugc loai bé dé thu duoc hop chit néu & d& muyc nay

(205mg, 100%) dudi dang diu mau nau.

Vi du tham khdo 24: 3-xyano-N-{trans-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]-xyclobutyl}pyrolidin-1-sulfonamit raxemic

Hop chit nay dugc diéu ché theo quy trinh néu trong Vi du 10 bang cach 14y
hop chét 3-xyanopyrolidin-1-sulfonyl clorua thay cho xyclopropylmetansulfonyl clo-
rua. San phdm thé dugc tinh ché bing cach st dung phuong phap sic ky chét 1ong |
didu ché tinh ning cao dé thu dugc hop chit néu & d& muc nay dudi dang chét rin mau
tréng nhat (5%). 'H NMR (400 MHz, CDs0D): § 8,13 (s, 1H), 7,14 (d, 1 H), 6,67 (d, 1
H), 5,45-5,41 (m, 1H), 4,00-3,64 (m, 1H), 3,62-3,52 (m, 1H), 3,51-3,47 (m, 2H), 3,45-
3,39 (m, 2H), 3,369 (s, 3H), 2,78-2,70 (m, 2H), 2,53-2,47 (m, 2H); 2,39-2,36 (m, 1H);
2,27-2,24 (m, 1H). LC/MS (khéi lwong chinh x4c) theo 1y thuyét dbi voi hop chét
C16H21N70:S; 375,148, theo thuc nghiém (M + H"); 375,9.
3-xyanopyrolidin-1-sulfonyl clorua raxemic

Dung dich chtra pyrolidin-3-carbonitril raxemic (53mg, 0,4mmol) va trietyla-
min (101g, Immol) trong diclometan khan (1,0ml) dugc bd sung nhé giot vao dung
dich duoc khuéy cta sulfuryl clorua (64,8mg, 0,48mmol) trong diclometan (3,0ml) &
nhiét do -78°C. Hon hop phan ting dwgc khudy & nhiét d6 -78°C trong 30 pht, va tiép
d6 @& 4m toi nhiét d6 trong phong trong 1 gid. Dung dich phan ng dugc rira bing
dung dich axit clohydric 1M (Sml) va nuéc mudi (5ml), 1am kho bang natri sulfat va
cd dé thu duoc hop chét néu & dé& muc nay dudi dang dau khong mau (68mg, dang
tho).

Vi du tham khdo 25: N-(cis-3-{[(4,4-diflopiperidin-1-yl)sulfonyl]metyl}xyclobutyl)-N-
metyl-7H-pyrolo[2,3-d|pyrimidin-4-amin
Budc 1: cis/trans-etyl 3-[(tert-butoxycarbonyl)amino Jxyclobutancarboxylat

Dung dich chita hdn hop cua cis- va trans-etyl 3-aminoxyclobutancarboxylat
hydroclorua (cis/trans = 10:1) (W02009/60278) (10g, 55,7mmol) va trietylamin
(19,4ml, 139,1mmol) trong diclometan (370ml) & nhiét d6 0°C duoc bd sung nhé giot
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di-tert-butyl dicarbonat (15,8g, 72,3mmol). Sau khi bd sung hét, hdn hop nay dugc
khudy & nhiét d6 trong phong qua dém. Dung méi dugc lam bay hoi du6i 4p sudt giam
va phén cin duge sic ky trén  silicagel, rira giai bang gradien cua ete ddu mo va etyl
axetat (10:1 dén 3:1) @& thu duoc hdn hop néu & d& muc nay dudi dang chit rin mau
trang (19g, 92%). 'H NMR (400 MHz, CDCls): & 4,77 (s, 1H), 4,13 (q, 3 H), 2,68 -
2,82 (m, 1H), 2,60 (d, 2 H), 1,99 - 2,17 (m, 2H), 1,43 (s, 9 H), 1,25 (t, 3H).
Buéc 2: cis/trans-[3-(metylamino)xyclobutylJmetanol

Lithi nhom hydrua (9,14g, 240,4mmol) dugc tao huyén phi trong tetrahydrofu-
ran khan (350ml). Hdn hop nay dugc 1am lanh t6i 0°C va dung dich chira cis/trans et-
yl 3-[(tert-butoxycarbonyl)amino]xyclobutancarboxylat (cis/trans = 10:1) (11,7g,
48,1mmol) trong tetrahydrofuran khan (170ml) duoc bd sung nhé giot vao. Sau khi bd
sung hét, hdn hop thu dugc duoc gia nhiét téi hdi luru qua dém. Sau khi hdn hop nay
duge 1am ngudi t6i nhiét do trong phong, hdn hop nay duoc pha loing bang tetrahy-
drofuran (1,51) va 1am lanh t&i 0~5°C. Céc phan nho ctia Na;SO4 .10H20 duge bd sung
vao cho dén khi su tho4t khi nging lai. Hon hop nay duge loc dé loai bo chét rén, chét
nay duoc rira tiép bang tetrahydrofuran (500ml). Nuée loc duwge ¢ cho t&i khi kho dé
thu duge hdn hop néu & dé muyc nay (cis/trans = 10:1) duéi dang diu (10g, >100%).
"H NMR (400 MHz, CDCl3): & 3,58 (d, J = 3,8 Hz, 2 H), 3,06-3,17 (m, 1H), 2,34-2,43
(m, 3 H), 2,32 (s, 3H), 1,48- 1,57 (m, 2H).
Buéc 3: cis/trans-[3-(metyl{7-[ (4-metylphenyl)sulfonyl]-7H-pyrolo[ 2, 3-d]pyrimidin-4-
yl}amino)xyclobutyl]metanol

Kali iodua (173 mg) va trietylamin (13ml, 93,8mmol) dugc bd sung vao dung
dich chura cis/trans-[3-(metylamino)xyclobutyl|metanol (6,0g, 52,1mmol) trong axeton
(250ml). 4-clo-7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin (14,4¢,
46,9mmol) duoc bd sung vao va hdn hop thu duoc duge gia nhiét t6i hdi luu qua dém.
Sau khi 1am bay hoi dung méi duéi 4p sudt giam, phan cin dugc pha lodng bing di-
clometan (500ml). Dung dich nay dugc rira 1dn lugt bing nude (300ml), dung dich axit
xitric 2% trong nude (300ml) va nudec mudi (300ml), va lam kho bing natri sulfat. Sau
khi loc, dung dich ndy dwgc loc va c¢b dé thu duoc hdn hop néu & d& muc nay dudi
dang chét rin mau nhat (15,3g, 85%). M6t phan ctia hdn hop cis/trans-[3-(metyl{7-[(4-
metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl }amino)-xyclobutyl|metanol
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(5,0g) dugc tach bang phuong phap sic ky chét 1ong siéu téi han bang cdt Chiralpak-
AD:
chit ddng phan cis, 4,6g: 'H NMR (400 MHz, metanol-ds4): & 8,20 (s, 1H), 7,98 (d, 2
H), 7,53 (d, 1 H), 7,34 (d, 2 H), 6,83 (d, 2 H), 4,99-4,95 (m, 1H), 3,56 (d, J = 35,6 Hz, 1
H), 3,24 (s, 3H), 2,36 (s, 3H), 2,34-2,28 (m, 2H), 2,24-2,19 (m, 1H), 2,11-2,03 (m,
2H). LC/MS (khbi hrqhg chinh x4c) theo 1y thuyét dbi véi hop chit CioH2N40sS:
386,14, theo thuc nghiém (M + H*): 387,3.
chét déng phan trans, 0,4g: 'H NMR (400 MHz, metanol-ds): 5 8,20 (s, 1H), 7,98 (d, 2
H), 7,55 (d, 1H), 7,35 (d, 2H), 6,84 (d, 2H), 5,26-5,22 (m, 1H), 3,69 (d, 1H), 3,30 (s,
3H), 2,46-2,41 (m, 3H), 2,39 (s, 3H), 2,19-2,14 (m, 2H). LC/MS (khéi luong chinh
xéc) theo 1y thuyét dbi voi hop chit C1oH2N403S: 386,14, theo thuc nghiém (M + H'):
387.3.
Buéc 4:  cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d[pyrimidin-4-
yl}amino)xyclobutyl[metyl 4-metylbenzensulfonat

Dung dich chta cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl]metanol (20g, 51,8mmol) va N,N-dimetylamino-
pyridin (12,6g, 103,6mmol) trong diclometan (500ml) & nhiét 4o 0°C dugc bd sung p-
toluensulfonyl clorua (14,8g, 77,7mmol). Hon hop phén tng duoc khudy & nhiét do
trong phong trong 16 gid va rira bang nude (500ml). Cac nude ria két hop duge chiét
bang diclometan (2 x 800ml). Céc 16p hitu co két hop duoc 1am khd, loc va cd trong
chan khong. Phén cin dugc séc ky trén silicagel, ria giai bing gradien cia diclometan
va metanol (100:0 dén 95:5) dé thu dugc hop chét néu & dé muc nay (23g, 82%) duéi
dang chét rin mau tréng. LC/MS (khéi lugng chinh xéc) theo ly thuyét di véi hop
chit CagH2sN405S2: 540,150, theo thuc nghiém (M + H"): 541,3.
Bu6c 5: S-{[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-
yl}amino)xyclobutyl]metyl}etanthioat

Dung dich chta kali thioaxetat (678mg, 5,93mmol) trong N,N-
dimetylformamit (Sml) dugc bd sung nhod giot dung dich chta [cis-3-(metyl{7-[(4-
metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl} amino)xyclobutyllmetyl ~ 4-
metylbenzensulfonat (2,0g, 3,70mmol) trong N,N-dimetylformamit (6ml) trong 5 phut
& nhiét do trong phong. Hén hgp ndy dugc gia nhiét & 50-55°C qua dém. Hon hop nay
duoc lam ngudi toi nhiét dd trong phong va toi bang cach rét vao dung dich natri bi-
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carbonat bio hoa trong nudc (60ml). Hén hop nay duoc chiét bing etyl axetat (3 x
30ml) va céc 16p hitu co két hop dugc rira bang nude (3 x 30ml), nude mudi (30ml).
Sau khi 1am kho bang Na;SO4, dung dich nay dugc cd. Phin cin duoc séc ky trén sili-
cagel, rira giai bang gradien ciia diclometan va metanol (100:0 dén 80:20) dé thu duoc
hop chét néu & d& muc nay (1,2g, 73%) dudi dang chét rin mau vang. 'H NMR (400
MHz, CDCl3): 6 8,39 (s, 1H), 8,04 (d, 2 H), 7,45 (d, 1 H), 7,27 (d, 2 H), 6,63 (d, 1 H),
4,98-4,88 (m, 1H) 3,22 (s, 3H) 3,02-3,00 (m, 2H) 2,45-2,44 (m, 2H), 2,47 (m, 3 H)
2,22 (m, 3 H) 2,21-2,24 (m, 1H) 1,92-1,87 (m, 2H). LC/MS (khéi lugng chinh xéc)
theo ly thuyét ddi v6i hop chit CoiHaN4O3S2: 444,129, theo thuc nghiém (M + H*):
445,1.
Buéc 6: axit [cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-
yl}amino)xyclobutyl]metansulfonic

Dung dich chtta S-{[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl|metyl } etanthioat (580mg, 1,31mmol) trong axit
formic (10ml) & nhiét d trong phong dwgc bd sung dung dich hydro peroxit 30%
trong nuée (0,7ml, 6,92mmol). Hén hop thu duogc duoc khuéy ¢ nhiét do nhiét do
trong phong qua dém. Hn hop phan tng dugc rét vao dung dich natri bisulfat 33%
trong nude (1,12ml) va khudy trong 10 phut. Dung dich natri hydroxit 33% trong
nude (1,8ml) duoc bd sung vao dé diéu chinh do pH t6i 5. Hon hop thu duoc duogc
khudy & nhiét d6 trong phong trong 1 gid. Chét rén duoc thu hoi bang céach loc, rira
bang nudc (10ml) va sy trong chan khong & nhiét do khoang 60°C dé thu dugc hop
chét néu & dé muc nay dudi dang chét rin mau tring (634mg, dang tho) . LC/MS (khéi
lugng chinh xéc) theo ly thuyét dbi véi hop chét C19H2N4O05Ss; 450,103, theo thuc
nghiém (M + H"); 451,3.
Budc 7: cis-[3-(metyl{7-[ (4-metylphenyl)sulfonyl]-7H-pyrolo[ 2, 3-d |pyrimidin-4-yl}-
amino)xyclobutyl]metansulfonyl clorua

Thionyl clorua (0,3ml, 3,33mmol) dugc bd sung nhé giot trong 5 phiit vao dung
dich chira axit cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-
4-yl}amino)xyclobutyllmetansulfonic (150mg, 0,33mmol) trong diclometan (20ml) &
0°C. Hai giot N,N-dimetylformamit dugc bd sung vao dung dich nay, tiép d6 dung
dich nay dugc gia nhiét & nhiét d§ 75°C trong 2 gid. Hon hop nay duoc 1am ngudi va

dung mdi dugc lam bay hoi. Phin cin dugc rira bang diclometan khan (3 x 10ml) dé
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thu dugc hop chét thd néu & dé muc nay du6i dang chit rin mau vang (170mg) .
LC/MS (khéi lugng chinh x4c) theo ly thuyét dbi voi hop chit CioHaiCINgO4S;
468,069, theo thyc nghiém (M + H"); 469,2.
Budc 8: N-(cis-3-{[(4,4-diflopiperidin-1-yl)sulfonyl]metyl}xyclobutyl)-N-metyl-7-[(4-
metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-amin

Hon hop cia 4,4-diflopiperidin (77mg, 0,64mmol) va trietylamin (97mg,
0,96mmol) trong tetrahydrofuran (20ml) & nhiét d6 0°C dugc bd sung nhé giot dung
dich chtra cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)-xyclobutyl]metansulfony! clorua (150mg, 0,320mmol) trong tetrahydrofu-
ran (10ml). Hon hop nay duoc dé 4m t6i nhiét d6 trong phong qua dém. Dung moi
dwgc 1am bay hoi va phan cin duge hoa tan trong etyl axetat (80ml). Dung dich nay
dugc rira bang nudec mudi (30ml), 1am kho bing natri sulfat va ¢ d& thu duoc hop chét
tho néu & d& muc nay (134mg) du6i dang chét rén mau tréng. LC/MS (khéi lugng
chinh x4c) theo ly thuyét dbi v6i hop chit CoaHaoF2N504S2; 553,651, theo thuc nghiém
(M +H"); 554,3.
Bu6c 9: N-(cis-3-{[(4,4-diflopiperidin-1-yl)sulfonyl]metyl}xyclobutyl)-N-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin

N-(cis-3-{[(4,4-diflopiperidin-1-yl)sulfonylJmetyl }xyclobutyl)-N-metyl-7-[(4-
metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin (134mg, 0,24mmol) va lithi
hydroxit monohydrat (51mg, 1,21mmol) dugc két hop trong hdn hop cia etanol
(14ml) va nuée (7ml) va tiép d6 gia nhiét & nhiét d6 50°C qua dém. Hon hop phan ng
dugc cb trong chian khong va pha lodng bing etyl axetat (100ml). Dung dich thu duogc
dugc rira bing nude mubi (30ml), 1am khd bing natri sulfat va c6. Phén cin duogc séc
ky bang phwong phap sic ky 16p mong didu ché, rira gi4i bang hdn hop cua etyl axetat
va metanol (20:1) dé thu dwoc hop chit néu & d& muyc nay dudi dang chit rin mau
tréng (31mg, 32,3%) . 'H NMR (400 MHz, metanol-ds): § 8,13 (s, 1H), 7,13 (d,J=
3,6, 1H), 6,70 (d, J = 3,6, 1H), 5,12 (m, 1H), 3,49-3,47 (m, 4H), 3,46 (m, 3H), 3,33 (m,
2H), 2,62-2,54 (m, 3H), 2,25-2,20 (m, 1H), 2,11-2,05 (m, 2H). LC/MS (khbi luong
chinh xéc) theo ly thuyét dbi voi hop chét C17HasF 2N5028S; 399,154, theo thuc nghiém
(M + H"); 400,3.
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Céac Vi dyu tham khdo 26, 28 va 29. Cac hop chit sau ddy dugc diéu ché bang cach bit
ddu  tir cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)xyclobutyl]-metansulfonyl clorua (Vi du 25, budc 7) theo quy trinh néu
trong Vi du 25, buéc 8 (sulfonyl héa) va budc 9 (loai nhém bao vé) bing cach lay hop
chét amin thich hop thay cho 4,4-diflopiperidin trong budc 8.

Vi du tham  khdo 26:  [-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino Jxyclobutyl}-metyl)-sulfonyl]-4-(triflometyl)piperidin-4-ol

Hop chét néu ¢ d& muc nay (31mg) duoc didu ché bang cach st dung 4-
(triflometyl)piperidin-4-ol trong buéc sulfonyl hoa va duogc loai nhém bio vé bing
cach st dung phuong phap néu trong Vi du 25, budc 9. Hop chit nay duogc tinh ché
bang cach sir dung phwong phap sic ky 16p méng didu ché, rira giai bang hdn hop cia
etyl axetat va metanol (20:1). 'H NMR (400 MHz, metanol-ds): ( 8,13 (s, 1H), 7,13 (d,
J=3,6, 1 H), 6,70 (d, J = 3,6, 1H), 5,10-5,08 (m, 1H), 3,74-3,71 (m, 2H), 3,36 (m, 3
H), 3,32-3,27 (m, 2H), 3,19-3,13 (m, 2H), 2,62-2,54 (m, 3 H), 2,25-2,21 (m, 2H), 1,86-
1,84 (m, 4H). LC/MS (khbi lwong chinh xac) theo ly thuyét ddi véi hop chéit
Ci18H24F3N5038S; 447,155, theo thyc nghiém (M + H+); 448,3.

Vi du tham khdo 28 va 29: (3R) va (3S)-1-[({cis-3-[metyletyl(7H-pyropyrolo[2,3-
d]pyrimidin-4-yl)amino]xycloxyclobutyl }metyletyl)sulfonyl]pyrolidinpyrolidin-3-
carbonitrilnitril

Hop chét néu & dé& muc nay (téng cong 330mg) duoc diéu ché bing cich st
dung pyrolidin-3-carbonitril dugc 1am gidu duéi dang hdn hgp scalemic theo ty 18
80:20 cla chit dong phan dbi anh (3R)-pyrolidin-3-carbonitril va (3S)-pyrolidin-3-
carbonitril trong budc sulfonyl héa va dugc loai nhém bao vé bang cach sit dung
phuong phép néu trong Vi du 19, bude 2. Hop chit thu duoc duoc tinh ché bang cach
sdc ky trén silicagel, rira giai bang gradien cta ete diu mo va etyl axetat (10:1 dén
1:10). LC/MS m/z=375,2 (M+1). C4c chit ddng phan ddi anh dugc tach bang phuong
phép sic ky chét 1ong didu ché siéu t6i han:
Chét déng phéan ddi anh 3R (28): 178mg. 'H NMR (400 MHz, CDCls): & 8,31 (s, 1H),
7,06 (d, 1 H), 6,58 (d, 1 H), 5,19-5,10 (m, 1H), 3,77-3,75 (m, 1H), 3,61-3,54 (m, 3 H),
3,33 (s, 3H), 3,21-3,19 (m, 3 H), 2,69-2,66 (m, 3 H), 2,36-2,31 (m, 2H), 2,14-2,11 (m,
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2H). LC/MS (khéi lwong chinh x4c) theo 1y thuyét ddi véi hop chét C17H2N60:S;
374,15, theo thuc nghiém (M + H*Y); 375,2. HPLC khong d6i xtmg: thoi gian luu =
2,65 phut

Chét ddng phan dbi anh 35 (29): 31 mg. 'H NMR (400 MHz, CDCls): & 8,31 (s, 1H),
7,06 (d, 1 H), 6,58 (d, 1 H), 5,19-5,10 (m, 1H), 3,77-3,75 (m, 1H), 3,61-3,54 (m, 3 H),
3,33 (s, 3H), 3,21-3,19 (m, 3 H), 2,69-2,66 (m, 3 H), 2,36-2,31 (m, 2H), 2,14-2,11 (m,
2H). LC/MS (khéi luong chinh x4c) theo 1y thuyét dbi voi hop chit Ci17H2N0:S;
374,15, theo thuc nghiém (M + HY); 375,2 . HPLC khong dbi xtng: thoi gian luu =
2,53 phaut.

Vi du tham khao 30: N-{cis-3-[(butylsulfonyl)metyl]xyclobutyl}-N-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin
Buéc 1: N-{cis-3-[(butylthio)metyl]xyclobutyl}-N-metyl-7H-pyrolo[2, 3-d]pyrimidin-4-
amin

Dung dich chua cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl|metyl 4-metylbenzensulfonat thu duge tr Vi du
25, budc 4 (23g, 42,6mmol) duoc khudy trong N-metylpyrolidin (100ml). Tiép do,
1,8-diazabixycloundex-7-en (12,8g, 85,2mmol) va 1-butanthiol (7,8g, 85,2mmol) dugc
bb sung vao hdn hop phan ung. Hén hop nay duoc khudy ¢ nhiét do trdng phong trong
16 gid. Nude (200ml) va etyl axetat (500ml) dugc bd sung vio. Lép nude duoc chiét
bang etyl axetat (2 x 500ml) va cic 16p hitu co két hop duge 1am khé va c¢d. Phin cin
duoc sic ky trén  silicagel, riva giai bing gradien ctia diclometan va metanol (100:0
dén 90:10) dé thu dugc hop chét néu & dé muc nay (11,8g, 91%). LC/MS (khéi luong
chinh xéc) theo 1y thuyét ddi voi hop chét C16H24N4S; 304,172, theo thuc nghiém (M +
H*); 305,3.
Buéce 2: N-{cis-3-[(butylsulfonyl)metyl]xyclobutyl}-N-metyl-7H-pyrolo[2, 3-
d]pyrimidin-4-amin

N-{cis-3-[(butylthio)metyl]xyclobutyl }-N-metyl-7H-pyrolo[2,3-d]pyrimidin-4-
amin (12g, 39,5mmol) duoc hoa tan trong hdn hop clia tetrahydrofuran (200ml), etanol
(200ml) va nude (200ml). Kali peroxomonosulfat (48,6g, 79,0mmol) dugc bd sung va
hdn hop phan Gmg dwgce khudy & nhiét do trong phong trong 1 gid. Hén hop nay dwgc

loc; chét rén duogc rira bang hdn hop cla tetrahydrofuran (40ml), etanol (40ml) va
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nude (20ml). Nude loc duge xir Iy bang dung dich natri bisulfit 10% trong nudc
(200ml) va khudy & nhiét do trong phong trong 20 phut. Dung dich natri bicarbonat
bdo hoa trong nudc duge bd sung vao dé diéu chinh do pH téi ~7. Hon hop nay dugc
chiét bang diclometan (3 x 800ml) va cac 16p hitu co két hop duge lam khod va co
trong chén khéng. Phan cin thd duoc sic ky trén silicagel, rira giai bang gradien cua
diclometan va metanol (100:0 dén 95:5) dé thu dwoc hop chdt néu & d& muc nay
(11,4g, 86%). 'H NMR (400 MHz, metanol-ds): ( 8,13 (s, 1H), 7,13-7,12 (m, 1H),
6,70-6,69 (m, 1H), 5,13-5,10 (m, 1H), 3,42 (s, 3H), 3,33 (m, 2H), 3,11-3,07 (m, 2H),
2,65-2,63 (m, 3 H), 2,29-2,25 (m, 2H),1,86-1,78 (m, 2H), 1,55-1,50 (m, 2H), 1,03-0,99
(m, 3 H). LC/MS (khéi lugng chinh xéc) theo 1y thuyét d6i v6i hop chét C1sH24N405S;
336.1,162, theo thuc nghiém (M theo thuc nghiém (M + H+); 337,3.

Vi du tham khdo 31: N-metyl-N-(trans-3-((propylsulfonyl)metyl)xyclobutyl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin

Hop chét nay dugc didu ché dudi dang hdn hop ctia chit ddng phan cis va trans
(50mg) bang cach bét ddu tir cis va trans-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-
pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl]metyl 4-metylbenzen sulfonat
(cis/trans = 10:1) (Vi du 25, budc 4), theo quy trinh twong ty v6i quy trinh néu trong
Vi du 30, Buéc 1 va 2, stt dung propan-1-thiol thay cho butan-1-thiol trong budc 2.
Hbn hop ciia chit ddng phén cis va trans nay dugc tinh ché bang cach séc ky chét 1ong
tinh ning cao dao pha, rira giai bing gradien cta nudc va axetonitril (95:5 dén 5:95).
LC/MS (khdi lugng chinh xac) theo 1y thuyét déi véi hop chat CisHaoN40,S; 322,15,
theo thuc nghiém (M + HY); 323,2.

Sau d6, chit ddng phén cis va trans duoc tach bing cach sic ky chit 16ng didu
ché siéu tGi han.
chit ddng phan trans (31), 12 mg: 'H NMR (400 MHz, metanol-ds): & 8,12 (s, 1H),
7,13-7,12 (m, 1H), 6,69-6,66 (m, 1H), 5,45-5,41 (m, 1H), 3,46-3,44 (m, 2H), 3,36 (s,
3H), 3,11-3,09 (m, 2H), 2,88-2,86 (m, 1H), 2,75-2,67 (m, 2H), 2,40-2,38 (m, 2H),
1,91-1,86 (m, 2H), 1,12-1,10 (m, 3 H). LC/MS (khéi lwong chinh xé4c) theo 1y thuyét
d6i véi hop chit C1sH22N40,S; 322,15, theo thuc nghiém (M + HY); 323,2
chét déng phan cis, 36 mg: 'H NMR (400 MHz, metanol-ds): ( 8,12 (s, 1H), 7,13-7,12
(m, 1H), 6,70-6,69 (m, 1H), 5,10-5,20 (m, 1H), 3,36 (s, 3H), 3,33-3,32 (m, 2H), 3,08-
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3,04 (m, 2H), 2,64-2,61 (m, 3 H), 2,24-2,22 (m, 2H), 1,90-1,84 (m, 2H), 1,13-1,09 (m,
3 H). LC/MS (khéi luong chinh x4c) theo 1y thuyét dbi v6i hop chit CisH»N40,S;
322,15, theo thuc nghiém (M theo thuc nghiém (M + H+); 323,2.

Vi du tham khao 32: N-(cis-3-{[(2-xyclopropyletyl)sulfonyl]metyl}xyclobutyl)-N-
metyl-7H-pyrolo[2,3-d[pyrimidin-4-amin
Budc 1:  N-(cis-3-{[(2-xyclopropyletyl)sulfanyl]metyl}xyclobutyl)-N-metyl-7-[ (4-
metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-amin

Nito duoc suc qua hdn hop cia S-{[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-
7H-pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl|metyl } etanthioat, Vi du 25, budc 5
(190mg, 0,43mmol) va kali carbonat (129mg, 0,94mmol) trong metanol (10ml) & nhiét
do 0°C trong 2 phut. 2-xyclopropyletyl 4-metylbenzensulfonat (159mg, 1,53mmol)
dugc bd sung vao va dung dich nay duoc khudy trong 6 givr & nhiét d6 trong phong.
Diclometan (30ml) va nuée (20ml) duoc bd sung vao va 16p nuée duoc chiét bang di-
clometan (2 x 20ml). C4c 16p hitu co két hop duoc rira bang nude mudi, 1am khd bing
natri sulfat va ¢d. San phim thé duoc tinh ché bang cach sic ky 16p méng didu ché sir
dung etyl axetat-ete dau mo (1:2) dé thu duoc hop chit néu & d& muc nay dudi dang
chét rin mau tring (62mg, 31%). LC/MS (khéi lugng chinh x4c) theo 1y thuyét a6i véi
hop chit C24H30N402S2; 470,18, theo thuc nghiém (M + H"); 471,1
Budc 2:  N-(cis-3-{[(2-xyclopropyletyl)sulfonyl]metyl}xyclobutyl)-N-metyl-7-[ (4-
metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin

Hon hop ctia N-(cis-3-{[(2-xyclopropyletyl)sulfanyl]-metyl}xyclobutyl)-N-
metyl-7-[(4-metylphenyl)-sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin (24mg,
0,051mmol) va kali peroxomonosulfat (49mg, 0,079mmol) trong tetrahydrofuran
(1,2ml), nude (0,6ml) va etanol (1,2ml) dugc khudy & nhiét o nhiét d6 trong phong
trong 20 phat. Dung dich natri bisulfit duoc bd sung, sau d6 bd sung diclometan
(20ml). Lép nuée duge chiét bing diclometan (2 x 20ml) va cac 16p hitu co két hop
duge chiét bing nudc mudi, 1am khd bing natri sulfat va cd. Chit thd nay duoc sir
dung ngay trong bude tiép theo. LC/MS (khéi lwong chinh xéc) theo 1y thuyét d6i véi
hop chét CaaH30N404S2; 502,17, theo thure nghiém (M + H*); 503,3
Budc 3: N-(cis-3-{[(2-xyclopropyletyl)sulfonyl]metyl}xyclobutyl)-N-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin
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Hon hop cla N-(cis-3-{[(2-xyclopropyletyl)sulfonylJmetyl}xyclobutyl)-N-
metyl-7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin (49mg,
0,097mmol) va lithi hydroxit (30mg, 1,3mmol) trong nudc (Sml) va etanol (10ml)
dugc khudy & nhiét d6 50°C trong 2 gio. Tiép d6, diclometan (20ml) dwoc bd sung vao
va 16p nudc duge chiét bang diclometan. Cac 16p hiru co két hop dugc rira bing nuée
mudi, 1am khé bing natri sulfat va cd. San phém thé duoc tinh ché bang cach sic ky
chét 16ng tinh ning cao dao pha st dung gradien ctia nuéc va axetonitril (95:5 dén
5:95) dé thu dwoc hop chét néu & d& muc ndy (14mg, 40%) dudi dang chit rin mau
trang. "TH NMR (400 MHz, metanol-ds): & 8,12 (s, 1H), 7,13 (d, 2 H), 6,70 (d, 2 H),
5,12-5,09 (m, 1H), 3,34 (s, 3H), 3,34-3,33 (m, 2H), 3,20-3,17 (m, 2H), 2,64-2,61 (m, 3
H), 2,26-2,22 (m, 2H), 1,75-1,69 (m, 2H), 0,89-0,86 (m, 2H), 0,56-0,52 (m, 2H), 0,18-
0,17 (m, 2H). LC/MS (khéi lugng chinh xac) theo ly thuyét ddi véi hop chét
C17H24N40:S; 348,16, theo thuc nghiém (M + HY); 349,1.

Vi du tham khdo 33:  N-[cis-3-({[(3,3-difloxyclobutyl)metyl]sulfonyl}-
metyl)xyclobutyl]-N-metyl-7H-pyrolo[2, 3-d]pyrimidin-4-amin
Bué6e 1. N-[cis-3-({[(3,3-difloxyclobutyl)metyl]sulfanyl}metyl)xyclobutyl]-N-metyl-
7H-pyrolo[2,3-d]pyrimidin-4-amin

Nito duge suc qua hdn hop clia S-{[cis-3-(metyl{7-[(4-metylphenyl)-sulfonyl]-
7H-pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl]metyl} etanthioat, Vi du 25, budc 5
(250mg, 0,56mmol) va kali carbonat (194mg, 1,41mmol) trong metanol (100ml) trong
2 phit & nhiét d6 0°C, sau d6 bd sung (3,3-difloxyclobutyl)metyl 4-
metylbenzensulfonat (dugc diéu ché nhu mé ta trong WO2004/032834) (310mg,
1,12mmol). Hon hop nay khudy trong 6 gid & nhiét do trong phong, loc, va c6 dé thu
dugce hop chit néu & d& muyc ndy (270mg, dang thd) duéi dang chét rin mau tring.
LC/MS (khéi lugng chinh x4c) theo 1y thuyét dbi véi hop chét Ci7HxnFaN4S; 352,15,
theo thue nghiém (M + HY); 353,2.
Buée 2. N-[cis-3-({[(3,3-difloxyclobutyl)metyl]sulfonyl}metyl)xyclobutyl]-N-metyl-
7H-pyrolo[2,3-d]pyrimidin-4-amin

Hon hop cla N-[cis-3-({[(3,3-difloxyclobutyl)metyl]sulfanyl }-
metyl)xyclobutyl]-N-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin (45mg, 0,13mmol) va
kali peroxomonosulfat (157mg, 0,26mmol) trong hdn hop clia tetrahydrofuran (20ml),
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nuée (10ml) va etanol (20ml) duwoc khudy & nhiét do trong phong trong 20 phut. Sau
d6, dung dich natri bisulfit trong nudc duge bd sung vao, sau d6 bd sung diclometan
(20ml). Lép nuée duge chiét bang diclometan (2 x 20ml) va céc 16p hitu co két hop
dugc chiét bang nudc mudi, lam kho bing natri sulfat, va ¢d. San phdm thé duogc tinh
ché bang cach sic ky chit 1ong tinh ning cao do pha sir dung gradien nudc-axetonitril
(95:5 dén 5:95) @é thu duoc hop chét néu & d& muc nay dudi dang chét rén mau tring
(34mg, 39%). 'TH NMR (400 MHz, metanol-d4): & 8,29 (s, 1H), 7,42 (d, 1 H), 7,03 (d,

| 1 H), 4,86 (m, 1H), 3,51 (s, 3H), 3,39-3,33 (m, 4H), 2,84 (m, 1H), 2,76-2,71 (m, 4H),
2,53 (m, 2H), 2,37-2,34 (m, 2H). LC/MS (khéi luong chinh xac) theo ly thuyét d6i véi
hop chit C17H22F2N40,S; 384,14, theo thyc nghiém (M + H"); 385,1.

Vi du tham khao 34A va 34B: (IR, 3R) va (1S, 3S)-[({cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino [xyclobutyl}metyl)sulfonyl]xyclopentancarbonitril

Hbn hop hop chit néu & d& muc nay (1R, 3R) va (1S, 38)-3-[({cis-3-[metyl(7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-metyl)sulfonyl]xyclopentan-
carbonitril duge didu ché tir S-{[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-
pyrolo[2,3-d]pyrimidin-4-yl}amino)xyclobutyl|metyl } etanthioat, Vi du 25, budc 35,
theo quy trinh néu trong Vi du 30, budc 1 va 2.

Hop chit néu & d& muc nay (180mg) duge tach bing cach sic ky chét 16ng diéu
ché siéu t6i han biang cot Chiralpak AS:
chét ddng phan d6i anh (1R, 3R) 34A: 60mg, 'H NMR (400 MHz, metanol-ds): ( 8,12
(s, 1H), 7,13-7,12 (d, 1 H), 6,70-6,69 (d, 1 H), 5,17-5,11 (m, 1H), 3,86-3,78 (m, 1H),
3,41-3,36 (m, 5H), 3,15-3,11 (m, 1H), 2,63-2,53 (m, 4H), 2,37-2,13 (m, 6H), 2,03-1,91
(m, 1H). LC/MS (khéi lugng chinh xé4c) theo ly thuyét dbi v&i hop chét
C17H22F2N4O3S; 373,16, theo thuc nghi€ém (M + H+); 374,1.
chét ddng phéan dbi anh (1S, 3S) 34B: 27mg, LC/MS (khéi lwong chinh xé4c) theo Iy
thuyét d6i v6i hop chit C17H2aF2N40sS; 373,16, theo thuc nghiém (M + H+); 374,1.

Hop chét trung gian 3-xyanoxyclopentyl 4-metylbenzensulfonat sit dung trong
bude 1 duge diéu ché nhu thé hién dudi day:
3-xyanoxyclopentyl 4-metylbenzensulfonat

4-metylbenzen-1-sulfonyl clorua (6,9g, 36mmol) va N,N-dimetylpyridin-4-
amin (100 mg) dugc bd sung vao dung dich chtra hop chét 3-hydroxyxyclopentan-
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carbonitril (J. Org. Chem. 2007, 72, 7423) (2g, 18mmol) va trietylamin ( 5,5g,
54mmol) trong diclometan (100ml). Hdn hop phan tng duoc khudy & nhiét do trong
phong trong 15 gid va tiép d6 hdn hop nay duoc t6i bang cach bd sung dung dich natri
bicarbonat bdo hoa trong nuéc (20ml). Hén hop nay dugc chiét bing diclometan (4 x
50ml). C4c 16p hitu co két hop duoc 1am khé bing magie sulfat va c¢6. Phan cin dugc
sdc ky trén silicagel, rira giai bing hdn hop cia ete diu mé va etyl axetat (1:1) dé thu
duoc hop chit néu & d& muc nay duéi dang ddu mau vang (0,5g, hiéu suét 11%).
LC/MS (khdi lugng chinh xé4c) theo ly thuyét dbi voi hop chit Ci3HisNOsS; 265,08,
theo thuc nghiém (M + 23); 287,9.

Vi du tham khio 35: N-metyl-N-[cis-3-({[ 1-(propan-2-yl)pyrolidin-3-
yl]sulfonyl}metyl)xyclobutyl]-7H-pyrolo[2,3-d[pyrimidin-4-amin raxemic
Buéc 1: ftert-butyl 3-({[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutylmetyl}sulfanyl)pyrolidin-1-carboxylat

Dung dich chta cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl]metyl 4-metylbenzensulfonat thu duogc tir Vi du
25, budc 4 (2g, 3,7mmol) dwoc khudy trong N-metylpyrolidin (40ml). 1,8-
diazabixycloundex-7-en (1,13g, 7,4mmol) va tert-butyl este cua axit 3-mercapto-
pyrolidin-1-carboxylic (1,13g, 5,6mmol) dugc bd sung vao hdn hop phan tmg. Han
hop phan tng duge khudy & nhiét d6 trong phong trong 16 gidr. Nude (200ml) va etyl
axetat (500ml) dugc bd sung vao. Lép nude duge chiét bing etyl axetat (2 x 500ml) va
céc 16p hitu co két hop dugc 1am kho va cb trong chén khong dé thu dugc hop chit
néu & d& muc nay du6i dang chét rin mau tring (2,6g, 118%). LC/MS (khéi lugng
chinh x4c) theo Iy thuyét d6i véi hop chit CasH37Ns04Sy; 571,23, theo thuc nghiém (M
+H"): 572,1.
Bude 2: N-metyl-7-[(4-metylphenyl)sulfonyl]-N-{cis-3-[ (pyrolidin-3-
yisulfanyl)metyl]-xyclobutyl}-7H-pyrolo[ 2, 3-d]pyrimidin-4-amin

Dung dich chua tert-butyl 3-({[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-
pyrolo[2,3-d]pyrimidin-4-yl }amino)xyclobutyl]metyl }sulfanyl)pyrolidin-1-carboxylat
(2,6g, 4,5mmol) trong metanol (15ml) dugc bd sung dung dich axit clohydric 3M |
trong metanol (40ml). Dung dich thu duoc duge khudy & nhiét do trong phong trong 1

gid. Dung dich nay dugc ¢6 dé thu dwoc san phdm thd, san phim nay dwgc tinh ché
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bang cach sic ky trén silicagel, rira giai bang gradien cia diclometan va metanol
(100:0 dén 85:15) dé thu dugc hop chit néu & d& muc nay dudi dang ddu khong mau
(1,7g, 52%). 'H NMR (400 MHz, metanol-ds): § 8,21 (s, 1H), 7,99 (d, 2 H), 7,56 (d, 1
H), 7,37 (d, 2 H), 6,88 (d, 1 H), 4,95-4,87 (m, 1H), 3,29 (s, 1H), 3,27 (s, 3H), 3,21-
3,17 (m, 1H), 3,04-3,96 (m, 1H), 2,92-29 (m, 1H), 2,72-2,01 (m, 3 H), 2,50-2,43 (m,
2H), 2,39 (s, 3H), 2,29-2,15 (m, 2H), 2,03-2,01 (m, 2H), 1,98-1,65 (m, 1H). LC/MS
(khéi lwgng chinh x4c) theo ly thuyét d6i voi hop chat CosHzoNs02S,; 471,18, theo
thuc nghiém (M + 23): 494.
Bué6c 3: N-metyl-7-[(4-metylphenyl)sulfonyl]-N-[cis-3-({[1-(propan-2-yl)pyrolidin-3-
vl]sulfanyl}metyl)xyclobutyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin

Dung dich chta N-metyl-7-[(4-metylphenyl)sulfonyl]-N-{cis-3-[(pyrolidin-3-
ylsulfanyl)metyl]xyclobutyl}-7H-pyrolo[2,3-d]pyrimidin-4-amin  (472mg, 1mmol)
trong diclometan (50ml) dugc bd sung axeton (174mg, 3mmol), rdy phan tir 4A
(40mg) va natri xyanobohydrua (189mg, 3mmol). Dung dich thu duoc duge khudy &
nhiét d6 trong phong trong 1 gid, tiép d6 pha lodng bang diclometan (70ml) va nudc
(70ml). Lép nuée duoc chiét bing diclometan (2 x 50ml) va cac 16p hitu co két hop
duoc rira bang nude mudi (100ml). Lép hitu co duoc 1am khd bing natri sulfat khan va
cd dé thu dugc hop chit néu & d& muc nay (500mg, hiéu sudt 97%) dudi dang dau
khong mau. LC/MS (khdi luong chinh xé4c) theo 1y thuyét dbi voi hop chét
Ca6H35sN502S2; 513,22, theo thuc nghiém (M + H); 514,1.
Budc 4: N-metyl-7-[(4-metylphenyl)sulfonyl]-N-[cis-3-({[ 1-(propan-2-yl)pyrolidin-3-
vl]sulfonyl}metyl)xyclobutyl]-7H-pyrolo[2, 3-d]pyrimidin-4-amin

Hon hop ciia N-metyl-7-[(4-metylphenyl)sulfonyl]-N-[cis-3-({[ 1-(propan-2-
yl)pyrolidin-3-yl]sulfanyl} metyl)xyclobutyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin
(500mg, 1,0mmol) va kali peroxomonosulfat (1,23g, 2,0mmol) trong tetrahydrofuran
(20ml), nude (10ml), va etanol (20ml) dugc khudy & nhiét do trong phong trong 30
phut. Dung dich phan tmg dugc pha lodng bing etyl axetat (100ml) va nude (50ml).
Lép nude duge chiét bang etyl axetat (3 x 50ml) va cac 16p hitu co két hop dugc ria
bang nuwde mudi (100ml), 1am kho bang natri sulfat va c¢6 dé thu duoc hop chit néu &
dé muc nay dudi dang dau khong mau (420mg, 90%). LC/MS (khdi Iugng chinh xac)
theo 1y thuyét ddi v6i hop chdt CasH3sNsO4S; 545,21, theo thuc nghiém (M + H*):
546,3.
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Budce 5: N-metyl-N-[cis-3-({[1-(propan-2-yl)pyrolidin-3-yl]sulfonyl}metyl)-
xyclobutyl]-7H-pyrolo[2, 3-d]pyrimidin-4-amin

Hon hop cua N-metyl-7-[(4-metylphenyl)sulfonyl]-N-[cis-3-({[1-(propan-2-
yDpyrolidin-3-yl]sulfonyl} metyl)xyclobutyl]-7H-pyrolo[2,3-d]pyrimidin-4-amin
(330mg, 0,6mmol) va lithi hydroxit (126mg, 3mmol) trong hdn hop ctia nuée (5ml) va
etanol (10ml) duoc khudy & nhiét do 50°C trong 2 gio. Hon hop nay duoc ¢o lai va
phin cin duoc hoa tan trong etyl axetat. Lép hitu co duge rira bang nuéec mudi, 1am
kho bing natri sulfat va c6. San pham thd dugc tinh ché bing cach sic ky chét long
tinh ndng cao d4o pha st dung gradien ciia nuGc va axetonitril (95:5 dén 5:95) dé thu
dugc hop chit néu & d& muc nay (89mg, 38%) dudi dang chit rin mau tring. 'H NMR
(400 MHz, CDClIs): 6 8,32 (s, 1H), 7,07 (d, 1 H), 6,57 (d, 1 H), 5,13 (m, 1H), 3,57 (m,
1H), 3,33 (s, 3H) 3,05-3,22 (m, 3H), 2,92 (m, 1H), 2,78 - 2,87 (m, 1H), 2,58-2,77 (m,
4H), 2,50 (m, 1H), 2,19-2,34 (m, 2H), 2,06-2,19 (m, 2H), 1,12 (d, 6H). LC/MS (khéi
lugng chinh xac) theo Iy thuyét dbi v6i hop chit CioHaoNs0,S; 391,20, theo thuc
nghiém (M + H"); 392,3.

Vi du tham khdo 36: N-(cis-3-{[(3-clo-4-flophenyl)sulfonylJmetyl}xyclobutyl)-N-metyl-
7H-pyrolo[2,3-d]pyrimidin-4-amin
Budce l: N-(cis-3-{[(3-clo-4-flophenyl)sulfanyl]metyl}xyclobutyl)-N-metyl-7 H-
pyrolo[2,3-d]pyrimidin-4-amin

Dung dich chtra 3-clo-4-flothiophenol (93mg, 0,55mmol) trong tetrahydrofuran
(1,5ml) duge bd sung dung dich natri hydroxit 50% trong nuéc (44mg, 0,55mmol) va
etanol (1,5ml). Hdn hop nay dugc khudy & nhiét do trong phong trong 1 gid. Dung
dich chtra cis-[3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)-xyclobutylJmetyl 4-metylbenzensulfonat thu duwoc tir Vi du 25, buéc 4
(200mg, 0,37mmol) trong tetrahydrofuran (1,5ml) dwgc bd sung vao hdn hop phan
tmg. Hdn hop két hop nay dugc gia nhiét & 40°C qua dém. Hén hop phan tmg dugc
c¢d va tinh ché bang cot silic oxit, ra gidi bang gradien cua heptan va etyl axetat
(90:10 dén 0:100) dé thu dugc hop chét néu & d& muc nay (69mg, 49,6%). 'H NMR
(400 MHz, CDCls): 6 8,18 (s, 1H), 7,39 (dd, 1 H), 7,28 (s, 1H), 7,03-7,08 (m, 1H),
7,00 (d, 1 H), 6,52 (d, 1 H), 4,97-5,07 (m, 1H), 3,35 (m, 2H), 3,23 (s, 3H), 2,89 (s,
1H), 2,43-2,52 (m, 2H), 2,19-2,30 (m, 2H).
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Budce 2: N-(cis-3-{[(3-clo-4-flophenyl)sulfonyl]metyl}xyclobutyl)-N-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin

Dung dich chtra N-(cis-3-{[(3-clo-4-flophenyl)sulfanyl]metyl}xyclobutyl)-N-
metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin (75mg, 0,2mmol) trong diclometan (10ml)
dwoc bd sung axit 3-clobenzoperoxoic (107 mg). Hbn hop phan tng dugc khudy &
nhiét d§ trong phong qua dém va c6. Phin cin thd duge sic ky trén silicagel, rira giai
bang gradien ctia diclometan va dung dich amoniac 2M trong metanol (80:20) dé thu
dugc hop chit néu & dé& muc nay (48mg, 59,2%). 'H NMR (400 MHz, metanol-ds): &
8,31 (s, 1H), 8,02 (m, 1H), 7,81-7,83 (m, 1H) 7,37-7,27 (m, 1H), 7,09 (d, 1H), 6,65 (s,
1H), 5,18-5,10 (m, 1H), 4,15-4,09 (m, 1H), 3,32 (m, 5SH), 2,59-2,54 (m, 2H), 2,44-2,42
(m, 2H). LC/MS (khdi Iwong chinh xé4c) theo ly thuyét dbi voi hop chit
C1sH1sCIFN4O:S; 408,08, theo thuc nghiém (M + H"); 409

Vi du tham  khdo  37:  2-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino Jxyclobutyl}metyl) sulfonyl]pyridin-4-carbonitril
Budc 1: 2-({[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]pyrimidin-4-
yl}amino)xyclobutyl]metyl}sulfanyl)pyridin-4-carbonitril

1,8-diazabixycloundex-7-en (24,6g, 161mmol) va 2-mercapto-isonicotinonitril
(16,1g, 118mmol) dugc bd sung vao dung dich chia [cis-3-(metyl{7-[(4-
metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-yl }amino)xyclobutyl]-metyl
metansulfonat (50g, 110mmol) trong N-metylpyrolidin (250ml). Hdn hop phéan tng
duoc gia nhiét & 50°C qua dém. 2-mercaptoisonicotinonitril (8,1g, 59mmol) lai dugc
bd sung vao dé phan g xay ra hoan toan. Hén hop ndy dwoc lam lanh dén 0°C va toi
béng cach bd sung nhé giot nude. Chét rin duoc thu hoi béng cach loc, rira béng nudc,
va lam kho trong chan khéng & nhiét d§ 50°C dé thu dugc hop chét néu & dé muc nay
duéi dang chit rdn mau vang sang (45,8g, 82,8%). LC/MS (khéi luong chinh x4c) theo
ly thuyét d6i voi hop chit CosH24N602S2; 504,14, theo thuc nghiém (M + H*); 505,1
Buédc 2: 2-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino Jxyclobutyl}metyl)-
sulfanyl]pyridin-4-carbonitril

Dung dich chtra 2-({[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-
d]pyrimidin-4-yl}amino)xyclobutyl|metyl} sulfanyl)pyridin-4-carbonitril (45,3g,
89,8mmol) trong tetrahydrofuran (180ml) dugc bd sung dung dich tetrabutylamoni
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florua 1M trong tetrahydrofuran (269ml). Hon hop phan Gmg duoc gia nhiét t6i hoi luu
trong 6 gidr va tiép d6 1am ngudi t6i nhiét do trong phong. Nude duge bd sung nhé giot
trong 45 phut. Chét rin duoc thu hdi bang cach loc va rira bang hdn hop ciia 20% tet-
rahydrofuran (33ml) va nude (97ml). Banh loc w6t duge 1am kho trong chin khong &
nhiét do 50°C d@é thu dugc hop chit néu & d& muc ndy dudi dang chit rin mau nu
vang (25g, 79%). LC/MS (khdi lugng chinh xac) theo Iy thuyét dbi v6i hop chit
C1sH18NsS2; 350,13, theo thye nghiém (M + H"); 351,1
Bué6c 3: 2-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino Jxyclobutyl}metyl)-
sulfonyl[pyridin-4-carbonitril

Kali peroxomonosulfat (236,8g, 385,2mmol) dugc bd sung tir tir vao hdn hop
cla 2-[({cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-
metyl)sulfanyl]-pyridin-4-carbonitril (22,5g, 64,2mmol) trong metanol (337ml) va
nuée (56ml) & 0°C. Hon hop phan ting dugce khudy & nhiét do 3°C trong 20 gid. Han
hop nay dugc t6i bang cach sit dung dung dich natri bisulfat 10% trong nu6c (40ml)
va huyén phi dic tao ra duoc khudy & nhiét do trong phong trong 2 gid. Dung dich
kali carbonat 10% duoc bd sung cho dén khi @6 pH nam trong khoang tir 4 dén 5. Chét
nay duoc loc va rira bang nude. Banh loc w6t duge 1am kho trong chan khong & nhiét
d6 40°C dé thu duoc chét rin mau tring nhat. Chit nay duogc hoa tan trong tetrahydro-
furan (50ml) va gia nhiét hdi luu trong 3 gid. Hon hop niy dugc 1am ngudi téi nhiét do
trong phong va loc dé thu hdi chat rin, chit nay duoc 1am khé trong chén khéng &
nhiét d6 40°C dé thu duoc hop chit néu & d& muc nay dudi dang bot mau niu vang
nhat (17,3g, 70,46%). 'H NMR (400 MHz, CDCls): & 11,97 (s, 1H), 8,95 (d, 1 H),
8,33-8,28 (m, 2H), 7,81 (d, 1 H) 7,1 (d, 1 H), 6,54 (d, 1 H), 5,13-5,08 (m, 1H), 3,63
(m, 2H), 3,30 (s, 3H), 2,54-2,48 (m, 3 H), 2,09-2,07 (m, 2H). LC/MS (khéi lvong
chinh xé4c) theo ly thuyét d6i véi hop chét C1sHisNs02S2; 382,12, theo thuc nghiém (M
+ H"); 383,1.

Vi du 38. 2-metyl-N-{cis-3-[metyl(7H-pyrolo[2, 3-d]pyrimidin-4-yl)amino] -
xyclobutyl}-1,3-thiazol-5-sulfonamit

Buéc 1 2-metyl-N-[cis-3-(metyl{7-[ (4-metylphenyl)sulfonyl]-7H-pyrolo[2, 3-d]-
pyrimidin-4-yl}lamino)xyclobutyl]-1,3-thiazol-5-sulfonamit
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Trietylamin (62,0g, 0,613mol) dwoc bd sung vao dung dich chira cis-N-metyl-
N-7H-pyrolo[2,3-d]pyrimidin-4-ylxyclobutan-1,3-diamin hydroclorua (22,2g,
0,1.02m01) trong diclometan (250ml). 2-metylthiazol-5-sulfonyl clorua (28,0g,
0,142mol) trong diclometan (250ml) dugc bd sung trong 30 phiit & nhiét d6 trong
phong vao hdn hgp phan tng. Sau 1,5 gid, dung mdi dugc loai bé dudi ap sult giam
va chét rin tao ra dugc hoa tan trong hdn hop etylaxetat:diclometan 4:1 (400ml). Dung
dich nay dugc loc qua 16p silic oxit 40g, rira bing etylaxetat (800ml) va diclometan
(100ml). Dung moéi trong nudc loc dugce loai bd dudi ap sudt giam dé thu duoc chét
ran (59g). Chét ran nay duogc tinh ché bang cach sic ky cot trén silicagel, rira giai bing
diclometan:etylaxetat 1:1 dén etylaxetat nguyén chit d& thu dugc hop chit néu & @&
muc nay (44,4g, 81%); m/z (CI) 533 [M+H]".

Budce 2: 2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl}-1,3-thiazol-5-sulfonamit

Lithi hydroxit (12,1g, 0,505mol) trong nuéc (290ml) duoc bd sung vao 2-
metyl-N-[cis-3-(metyl{7-[(4-metylphenyl)sulfonyl]-7H-pyrolo[2,3-d]pyrimidin-4-
yl}amino)-xyclobutyl]-1,3-thiazol-5-sulfonamit (43,8g, 82,2mmol) trong rugu iso-
propylic (435ml) va hén hgp nay dugc gia nhiét t6i 60°C qua dém. Sau khi lam ngudi
t6i nhiét d6 trong phong, hon hop phéan tmg dugce loc, rira bang nude (145ml). Nudce
loc duge diéu chinh do pH dén 6-7 bang dung dich axit clohydric 6M trong nudc.
Huyén phii dic tao ra dugce cd duéi ap suit giam. Nude (370ml) duoc bd sung vao va
hdn hop nay duge lam lanh téi 0°C. San phim duogc thu hoi bing cach loc, rira bing
nuée lanh (150ml), tiép d6 sdy trong chan khong & nhiét do 60°C qua dém dé thu duge
hop chit néu & d& muc nay (25,0g, 80%); 'H NMR (DMSO-d6): ( 11,66-11,71 (1 H),
8,44-8,47 (1 H), 8,11-8,08 (2 H), 7,16-7,17 (1 H),6,63-6,65 (1 H), 4,86-4,94 (1 H),
3,58-3,68 (1 H), 3,22 (3 H), 2,74 (3 H), 2,40-2,46 (2 H), 2,10-2,18 (2H). m/z (CI) 379
[M+H]+.

Thir nghiém hoat tinh sinh hoc
Thir nghiém d6i véi enzym JAK Caliper & néng 46 ATP ImM
Hop chét thir nghiém dugc hoa tan trong dimetyl sulfoxit (DMSO) t6i ndng d6
dung dich gbc bang 30mM. Dy céc dung dich pha loang nira loga 11 diém duoc tao ra
trong DMSO véi ndng d6 cao nhit bang 600uM. Dia chita hop chét thir nghiém ciing
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c¢6 cac 16 d6i chimg duong chtra chit (e ché da biét dé lam miu c6 mic dd G ché
100% va 16 d6i chimg a4m chira DMSO dé 1am miu khong c6 tac dung @c ché. Dia
chira hop chit dugc pha lodng 1 dén 60 14n dé ndng d6 hop chét thir nghiém cudi bing
10uM va ndng d6 DMSO bing 2%.

Chét thtr nghiém va chét ddi chimg dugc bd sung vao dia c6 384 15. Hén hop
phén mg chtra 20mM HEPES, d6 pH=7,4, 10mM magie clorua, 0,01% albumin huyét
thanh bo (bovine serum albumin: BSA), 0,0005% Tween 20, ImM ATP va 1uM co
chét peptit. Cac thir nghiém d6i véi JAK1 va TYK2 chtra 1uM peptit IRStide (SFAM-
KKSRGDYMTMQID) va cac thit nghiém d6i voi JAK2 va JAK3 chira 1uM peptit
JAKtide (FITC-KGGEEEEYFELVKK). Céc thir nghiém nay dugc khoi mio bing
cach bd sung 20nM enzym JAKI, InM JAK2, InM JAK3 hoic 1nM TYK2 va 0 &
nhiét d6 trong phong trong 3 gio d6i véi JAK1, 60 phat ddi voi JAK2, 75 phit dbi véi
JAK3 hoic 135 phut d6i véi TYK2. Nong d6 enzym va thoi gian u duge tdi vu dbi véi
mdi ché phdm enzym méi va duoc thay ddi nhe theo thoi gian d& dam bao muc do
phosphoryl bang 20%-30%. Thir nghiém dwgc ngimg véi ndng d6 cubi bang 10mM
EDTA, 0,1% chét phan Gng phii va 100mM HEPES, d6 pH=7,4. C4c dia thir nghiém
duoc dat trén thiét bi Caliper Life Science Lab Chip 3000 (LC3000), va mdi 16 duoc
14y mAu bang cach st dung diéu kién tach thich hgp dé xac dinh peptit phosphoryl héa
va peptit khong phosphoryl hoa.

Bang 1. Dit liéu thir nghiém enzym JAK Caliper™ & ndng do ATP 1mM.

%
\N\v O OF

L

C4u tric Vi du JAK1 JAK2 JAK3 Tyk2 ICso
ICs0 ICso (nM) | ICso (nM) | (nM)
(M)

" 1 22 381 1020

N
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Thir nghiém phosphoryl hoa STAT3 cam tng bing HWB INF alpha

Hop chét thir nghiém dugc didu ché duéi dang dung dich gbc 30mM trong
100% DMSO, va tiép d6 pha lodng t6i SmM. Day cac dung dich pha lodng 2,5 1an 10
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diém duoc tao ra trong DMSO véi nbéng d6 cao nhét 1a 5SmM. Pha loang tiép bang cach
bd sung 4pl dung dich hop chét thi nghiém néu trén vao 96ul PBS véi ndng do cao
nhit bing 200pM.

Pia polypropylen 96 15 (VWR 82007-292) duogc bd sung 90ul HWB cho méi
18, sau d6 bd sung 5pl dung dich hop chit thir nghiém didu ché dugc & trén dé thu
duoc ndng d6 cao nhit bing 10uM. Pia nay dugc tron va U trong 45 phit ¢ nhiét do
37°C. Mdi 16 duge bd sung 5ul IFN alpha cia nguoi (Universal Type I IFN, R&D Sys-
tems #11200-2; ndng do cudi bing 5000U/ml) hodc D-PBS (miu dbi chimg khong
duoc kich thich), tron va u trong 15 phat & nhiét d6 37°C. Phan tng dugc dép tit bing
cach bd sung dung dich dém phan giai/cd dinh [dung dich dém phén gidi/c dinh BD
Phosflow 5x (BD #558049)] vao tit ca cac 18 v6i lugng 1000ul/18 va G trong 20 phit &
nhiét do 37°C; sau khi rira bing dung dich d&ém FACS [D-PBS (Invitrogen cat# 14190)
chtra 0,1% BSA va 0,1% natri azit], 400ul hdn hop 90% metanol/nude duge lam lanh
bang nude da duge bd sung vao mdi 18 va 1 trén nudc d4 trong 30 phat. Rira mot 1an
nita b%mg dung dich dém FACS lanh va cubi cung tit ca cac mau duoc tai tao hdn dich
trong khang thé tiép hop khang phospho-STAT3 Alexa Fluor 647 (pY705) (BD
#557815) ¢ ty 1€ pha lodng 1:125 trong dung dich dém FACS véi lugng 250u1/18. Sau
khi G qua dém & nhiét do 4°C, tit ca cic mau duogc chuyén vao dia polypropylen cé
day hinh chit U c6 96 15 (Falcon #353077) va kiém tra bang may dém té bao theo
dong. ICso thu duge clia cac hop chit néu trong Vi du 1 d@én 9, 11 dén 23, 25 dén 38
nam trong khoang tir 22 dén 2610nM.

Thir nghiém ting sinh té bao T cua ché in vitro

Su hoat héa té bao T dong vai trd quan trong trong nhiéu rdi loan viém va tu
mién khéc nhau cling nhu bénh hen, bénh di tmg va bénh ngtra. Do su hoat hda té bao
T ¢6 thé duge kich hoat mot phin boi cytokin truyén tin hiéu qua con dudng JAK-
STAT, chét tc ché JAK c6 thé 1a hitu hiéu dbi v&i cac bénh lién quan dén su hoat hoa
té bao T bat thuong nay. |

Phuong phép: méu toan phan ciia ché duoc 4y tir 29 con ché Beagle va 23 con
ché gibng hdn hop vao éng chira natri heparin. Mau toan phan (20ul) duoc cdy vao cac
dia c6 96 16 (Costar 3598) chira 180pl mdi trudng (RPMI 1640, Gibco #21870-076,
chta 1% huyét thanh bao thai bd dwoc bit hoat bing nhiét, Gibco #10082-39,
292pug/ml L-glutamin, Gibco #250030-081, 100 u/ml penixilin va 100ug streptomyx-
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in/ml, Gibco #15140-122) va chira chit din thudc lam dbi chimg hodic hop chét thir
nghiém (0,001 dén 10pM), concanavalin A (ConA; 1 pg/ml, Sigma C5275), va inter-
leukin-2 cia ché (IL-2; 50 ng/ml, R&D Systems 1815-CL/CF). Cac 15 chira méu toan
phén, moi truong cing véi chit din thude 1am dbi chimg va khong chira ConA hoic
IL-2 duoc st dung lam céc 16 dbi ching nén. Céc dia tht nghiém dugc U & nhiét do
37°C trong 48 gid. Thymidin triti héa véi lugng 0,4uCi/ld (Perkin Elmer, Net027A-
005MC) dugc bd sung trong 20 gid nita. Cac dia duoc dong lanh va sau d6 l1am tan
béng, rira va loc béng cach st dung thiét bi thu hoach té bao BrandelmIR-96 va tim
loc da thdm udt trude (Wallac 1205-401, Perkin Elmer). Tém loc duoc sa“iy & nhiét 3o
60°C trong 1 gitr (10 dbi luu Precision 16EG) va cho vao céc tii dung mau loc (Wallac
1205-411, Perkin Elmer) chira 10ml chit nhip nhay (Wallac 1205-440, Perkin Elmer).
Céc tAm loc d3 bit kin dugc dém trén may dém nhip nhay chét long LKB Wallac 1205
Betaplate. Dit liéu duoc ghi bang chwong trinh Gterm Betaplate program v1.1 va dugc
bién dbi thanh ty 18 phén trim tc ché bing cach st dung cong thirc sau:
[{cpm trung binh khi xr I bang dugc chat)-{cpm trung binh khi

xu Iy béng BCKJ)]

100- 1% 100 = % Gcché
[{cpm trung binh khi khdng xr Iy bang duge chat)-{cpm trung binh
khi x(r Iy béng BCK)]

cpm= s& dém trong mét phut

Dit lidu dugc thé hién bing dd thi theo ty 18 phﬁn tram rc ché bing cach su
dung chwong trinh GraphPad Prism 4.0, va dudng cong ICso dugc 1am khép bang cach
st dung phuong phap phan tich diém-diém.

Hop chét néu trong Vi du 38 ¢6 ICso bang 48,5nM trong thir nghiém nay. D
lidu ndy goi ¥ ring hop chit theo sang ché c¢6 tac dung rc ché hiru hidu su ting sinh té

bao T, mdt d4u hidu quan trong cia cic bénh do sy mét didu hoa JAK gay ra.
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1. Hop chit c¢6 cong thirc IA ¢6 cong thirc cdu tric:

SIS Y
[T &
\N\\\“‘\‘

kN/ NH A

hodc mudi duge dung ctia nd, trong dé

Y 12 -A-R%, trong d6 A 14 mdt lién két, --(CHa)k-- hodc --(CD2)k-- va R’ 1a C1-Cs al-
kyl mach théng hodc mach nhanh, C3-Cs xycloalkyl, aryl, hodc --NRa Ry, hodc cAu
tric vong ¢6 mdt vong hodc hai vong khéng no, no hoic no mot phin chira tng cong
nam dén mudi mot nguyén tr c6 tr mot dén ba nguyén tr khac loai doc 1ap dugc chon
tir nhom bao gdm oxy, nito, va luu huynh, trong d6 alkyl, C3-Cs xycloalkyl, aryl, hodc
cAu tric vong c6 mot vong hozc hai vong nay con tiy y duge thé bing mot hodc nhidu
phf?m tr thé dugc chon tir nhém bao gém doteri, halo, C1-C¢ alkyl mach théng hodc
mach nhanh, CN, hydrdxyl, CF3,-ORe, --NRcR¢, --S(O)pRe va C3-Cg xycloalkyl, trong
d6 alkyl va xycloalkyl ndy c6 thé tity ¥ duoc thé bing mdt hodc nhidu phén tir thé
duoc chon tir nhém bao gém halo, CN, hydroxyl, CONH_, va SO,CH3, trong d6 (a) Ra’
va Ry doc 1ap 12 hydro, doteri, C1-Cs alkyl mach thang hozc mach nhanh, C3-Cs xy-
cloalkyl, aryl, (C1-Cs alkyl mach thing hoic mach nhanh)aryl, heteroaryl, hodc (C1-Cs
alkyl mach thing hodc mach nhanh)heteroaryl, trong d6 alkyl va xycloalkyl nay c6 thé
tity y duge thé bang mot hogic nhidu Re:, hodc (b) Re va Ry ciing nhau tao thanh mach
chtta --(CReRa)--, trong d6 Re va Re doc 1ap 1a hydro, doteri, C1-Cs alkyl mach thing
hodc mach nhanh, aryl, (C1-Cs alkyl mach théng hodc mach nhanh)aryl, heteroaryl,
(C1-Cs alkyl mach thing hoic mach nhanh)heteroaryl, halo, CN, hydroxyl, CF3,
CONHpa, --ORe, --NRcRy, hodc --S(O)pRe; trong d6 Re va Rr doc 1ap 1a hydro, doteri,
C1-Cs alkyl mach thing hodc mach nhanh, hodc C3-Cs xycloalkyl, trong d6 alkyl va
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xycloalkyl nay c6 thé tily ¥ duoc thé bang mét hodc nhiu phén tir thé dugc chon tir
nhém bao gém halo, CN, hydroxyl, CF3, va CONH_; '

] b?mg 2,3, 4 hodc 5; kb%mg 1,2;3,hodc4;vap béng 0, 1 hoac 2.

2. Hop chét theo diém 1, trong d6 A 1a mot lién két va R5 1a C1-Cs alkyl mach thing
hodc mach nhanh, C3-C¢ xycloalkyl hodc aryl.

3. Hop chét theo diém 1, trong d6 A 14 mét lién két hodc --(CHa)i--, va R 1a C3-Cs
xycloalkyl trong d6 C3-Cs xycloalkyl ndy con tily ¥ dugc thé bang méot hoic nhidu
phan tir thé dugc chon tir nhém bao gdm halo, C1-Cs alkyl mach thing hodc mach
nhanh, va CN trong d6 alkyl va xycloalkyl nay c6 thé tiy y duoc thé bang mot hodic
nhiéu phﬁn ttr thé duge chon tir nhém bao gém halo, CN, hydroxyl, CONH_, va
SO,CH3; trong do & béng 1, 2, hoac 3.

4. Hop chét theo diém 1, trong d6 A 1a mot lién két hodic --(CHa)k--, va R 1a cdu triic
vong c6 mdt vong hoic hai vong khéng no, no hoic no mot phin chira tdng cong nim
dén muodi mot nguyén tir ¢ tir mot dén ba nguyén tr khac loai ddc 1ap duoc chon tir
nhém bao gdm oxy, nito, va luu huynh, trong d6 alkyl, C3-Cs xycloalkyl, aryl, hodc
céu tric vong c6 mdt vong hodic hai vong con tity ¥ duoc thé bing mot hodc nhiéu
phén tir thé duge chon tir nhém bao gbm doteri, halo, C1-Cs alkyl mach thang hoic
mach nhéanh, CN, hydroxyl, CF3, --NRaRyp, --ORe, --S(O)pRe va C3-Cs xycloalkyl;
trong d6 & bang 1, 2, hodc 3.

5. Hop chit theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gbm:

4-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } pyridin-

2-sulfonamit;

2,2,2-triflo-N-{cis-3-[metyl(7H-pyrolo[2,3-d|pyrimidin-4-yl)amino]xyclobutyl } -

etansulfonamit;

2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]|xyclobutyl } -propan-

1-sulfonamit;

N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } propan-1-

sulfonamit;
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1-xyclopropyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-
metansulfonamit;
3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -
azetidin-1-sulfonamit;
(1R,5S)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-6-oxa-3-
azabixyclo[3.1.1]heptan-3-sulfonamit;
(3R)-3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-
pyrolidin-1-sulfonamit;
(3S)-3-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -
pyrolidin-1-sulfonamit;
1-(3,3-difloxyclobutyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl } metan-sulfonamit;
trans-3-(xyanometyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}xyclo-butansulfonamit;
cis-3-(xyanometyl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]-
xyclobutyl}xyclobutan-sulfonamit;
(1S,5S)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl} -
3-azabixyclo[3.1.0]hexan-3-sulfonamit;
(1R,5R)-1-xyano-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino]xyclobutyl }-3-azabixyclo[3.1.0]hexan-3-sulfonamit;
3,3-diflo-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino]xyclobutyl }xyclobutan-sulfonamit;

cis-3-(xyanometyl)-3-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino]xyclobutyl }-xyclobutansulfonamit;

trans-3-(xyanometyl)-3-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino]xyclobutyl }xyclobutansulfonamit;

N-(2-xyanoetyl)-N-metyl-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino]xyclobutyl }sulfuric diamit;
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3-(2-hydroxypropan-2-yl)-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino]xyclobutyl } benzen-sulfonamit;

N-(xyclopropylmetyl)-N'-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino]xyclobutyl } sulfuric diamit;

N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl } -4-(1H-pyrazol-3-
yl)piperidin-1-sulfonamit;

2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-2,6-
dihydropyrolo[3,4-c]pyrazol-5(4H)-sulfonamit;

va,
2-metyl-N-{cis-3-[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-1,3-

thiazol-5-sulfonamit; hodc mudi dugc dung ctia no.

6. Hop cht theo diém 1, trong d6 hop chét nay 1a 2-metyl-N-{cis-3-[metyl(7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl}-1,3-thiazol-5-sulfonamit, hodc mubi

dugc dung ctia nd.

7. Hop chét theo diém 1, trong d6 hop chit nay 1a N-{cis-3-[metyl(7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino]xyclobutyl }-propan-1-sulfonamit, hodc mubi duoc dung cia
no.

8. Hop chét theo diém 1, trong d6 hop chit nay 1 trans-3-(xyanometyl)-N-{cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }xyclobutansulfonamit hodc
mudi duge dung cia né.

9. Hop chét theo diém 1, trong d6 hop chét nay 1a 1-(3,3-difloxyclobutyl)-N-{cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }metansulfonamit hoic mudi
duoc dung cta nd.

10. Hop chit theo diém 1, trong d6 hop chat nay 1a 3,3-diflo-N-{cis-3-[metyl(7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }xyclobutansulfonamit hodc mudi dugc
dung ctia né.

11. Hop chét theo diém 1, trong d6 hop chét nay 1a (IS,S S)-1-xyano-N-{cis-3-
[metyl(7H-pyrolo[2,3-d]pyrimidin-4-yl)amino]xyclobutyl }-3-azabixyclo[3.1.0Thexan-

3-sulfonamit hodc muoi dugc dung cua nd.
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12. Duoc phém chtra hop chét theo diém 1, hodc mubi duoc dung ciia né, va chét
mang dugc dung.
13. Thudc tha y chira hop chét theo diém 1, hodc mudi dugc dung cda no, va chét

mang dugc dung.
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