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Linh virc k§ thuat dwoc dé cap

Sang ché dé cap dén nhom cac hop chit dan xuét tir pyrimidin ngung tu. Cu thé hon,
sang ché nay dé xuét hop chit pyrazolo[3,4-d]pyrimidin dugc thé tai vi tri thir 4 boi mot gb~
don vong diaza, gbc vong xoan hodc hai vong c6 cdu. Cac hop chét nay 13 cac chét e ché
chon loc ¢6 hoat tinh phosphatidyl-inositol-4-kinaza I1If (PI4KIIIB), va do d6 c6 tac dung la
cac dugc chét, dic biét 1a trong viéc diéu tri cac rdi loan khdi u, rbi loan v& hé théng tu mién
dich va vé viém nhiém; cac bénh virut va bénh sbt rét; va kiém soat sy dao thai méanh ghép
té bao va manh ghép co quan.

Ngoai ra, hop chét theo sang ché c6 thé ¢6 loi vai vai trd 14 cac tiéu chuan dugc Iy dé
stt dung trong viéc phét trién cac thir nghiém sinh hoc méi va trong viéc tim kiém cac chit
dugc Iy méi. Do d6, hop chét theo sang ché c6 thé hitu ich véi vai trd 13 cdc phéi tir mang

phong xa trong cac phan tich dé phat hién cac hop chét c6 hoat tinh dwgc 1y.

Tinh trang k§ thuit cia sang ché

WO 2013/034738 boc 16 viée cac chat e ché c6 hoat tinh PI4KIIIB hitu ich vai vai
trd 1a cac duoc phém dé diéu tri cac réi loai viém nhidm va ty mién dich, va sy dao thai
manh ghép té bao va co quan.

WO 2010/103130 mo6 td ho oxazolo[5,4-d]pyrimidin, thiazolo[5,4-d]-pyrimidin,
thieno[2,3-d]pyrimidin va cic chat din xuét purin hoat déng trong khoang phén tich, gdm ¢
kiém tra Phan @ng Té bao Lympho Hon hop (MLR), va duoc trinh bay 14 hiéu qua dé diéu
tri cac rdi loai mién dich va ty mién dich, va thai ghép té bao va co quan. WO 2011/147753
boc 16 cuing mdt ho hop chit ¢6 hoat tinh khang virut dang ké. Hon nita, WO 2012/035423
bdc 10 cung mdt ho hop chét c6 hoat tinh khéng ung thu dang ké.

Céc don sang ché qudc té cing dang dwgc xét nghiém PCT/GB2012/051992 (dugc
cdng bd ngay 21/02/2013 véi s6 cong bd don 12 WO 2013/024291), PCT/EP2012/072130
(dwgc cong bd ngay 16/5/2013 véi sb cong bd don la WO 2013/068458) va
PCT/EP2013/070600 (xin huéng quyén wu tién tir don sang ché Vwong quéc Anh
1217704,4) mo ta chudi cac chat dan xuét pyrimidin ngung tu khac nhau dugc trinh bay la
c6 loi voi vai trd 14 cac dugce chét, dac biét 1a trong viéc diu tri cac khéi u, r6i loan vé hé
théng tu mién dich va vé viém nhiém c6 hai, trong viéc diéu tri cac bénh virut, va trong viéc
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dao thai manh ghép té bao va manh ghép co quan.

Céc chét rc ché PI4KIIIB da duoc nhan dang 1a cac phén tt ¢6 hoat tinh Iy tuong dé
phong, chita va loai trir bénh sbt rét (so sanh vgi C.W. McNamara va déng tac gia, Nature,
2013, 504, 248-253).

WO 99/51582 mo tad mdt nhom céc hop chét di vong chira nito duge 13 ¢6 hoat tinh
trc ché su phosphoryl héa ciia mot thy thé ciia yéu t6 ting trudng din xuét tir tiéu huyét cau
(PDGF).

Tuy nhién, khéng giai phap nao trong sb cac giai phap k¥ thuat da biét sdn c6 cho dén
nay boc 16 hodc goi ¥ 16p cAu tric chinh x4c clia cac chat dan xuét pyrazolo[3,4-d]pyrimidin

nhu duoc d& xuét boi sang ché nay 1 c6 hoat tinh 14 cac chét te ché PI4KIIIP.

Ban chit k§ thuit ciia sang ché

Hop chét theo sang ché 1a chét uc ché hiéu nghiém va chon loc ¢6 hoat tinh PI4KIIIB,
trc ché 4i luc kinaza cta PI4KIIIB (ICs) & ngudi v6i ndng do 1a 50 pM hodc it hon, thuong
1a 20 uM hodgc it hon, thudng la 5 pM hodc it hon, thuong 1a 1 pM hoac it hon, thich hop la
500 nM hoc it hon, ly twong 1a 100 nM hoic it hon, va tét hon 12 20 nM hodc it hon (ngudi
c6 hiéu biét trung binh trong linh vurc s& hiéu ring con s ICsy thap hon bidu thi mot hop
chat hiéu dung hon). Cac hop chét theo sang ché c6 thé co it nhit mot ai luc chon loc gp 10
1an, thong thuong 1a it nhat mét 4i luc gip 20 1an chon loc, thich hop 1a it nhat 13 mot 4i luc
chon loc gép 50 14n, va ly twong 1a it nhét 1a mét 4i luc chon loc gép 100 14n, cho PI4KIIIB &
nguodi trong tng vadi cac kinaza & nguoi khac.

Cac hop chét theo sang ché nay hoat dong véi vai tro 1a cac chét tc ché khi chiu thir
nghiém Phan tmg Té bao Lympho Hon hgp (MLR). Thir nghiém MLR du bao dugc su tc
ché mién dich hodc diéu chinh mién dich. Do d6, khi dugc thir nghiém MLR, céc hop chét
nhét dinh cta sang ché nay hién thi gid tri ICs9 1a 10 uM hodc it hon, thuong 12 5 uM hodc it
hon, thudong 14 2 pM hoic it hon, thong thuong 1a 1 pM hodc it hon, thich hop 1a 500 nM
hodc it hon, ly twéng 13 100 nM hoic it hon, va tét hon 1a 20 nM hodc it hon (mot 14n nita,
ngudi ¢6 hidu biét trung binh trong linh vuc s& hiéu ring con s ICs, thdp hon biéu thi mot
hop chét hiéu dung hon).

Cac hop chét theo sang ché ¢6 cac vu diém ndi bat 1a do hi€u nghiém cao, tinh hiéu
qua chung minh dugc & cac liéu luong thip hon, va cic dic tinh dugc dong hoc va dugc luc
hoc ¢6 gié tri (gdm c6 kha ning thanh thai va sinh kha dung).

Muc dich ctia sang ché 1a dé xuit hop chit c6 cong thirc (IA), hodc mubi duge dung
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hodac solvat ciia no:
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trong do:

Q 1a m&t nhém c6 cong thire (Qa), (Qb), (Qc), (Qd) hodc (Qe):
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trong d6 ddu hoa thi (*) 1a diém gén két voi phan con lai ctia phan ti;

V la -CH,, -C(CHj3),, -CHCH,-, -CH,CH,CH,-, -CH,0OCH,-,
-CH,SCH,-, -CH,S(0)CH,-, -CH,S(0),CH,- hoic -CH,N(R*)CH,-;

W 13 gdc ctia nhém (Cs.;)xycloalkyl hodic (Cs.;)heteroxycloalkyl;

Y 12 mot nhom lién két duge chon tir -C(O)-, -C(O)N(RY-, va-C(O)C(0)-;

7Z la hydro; hoic Z 1a (Cigalkyl, (C,galkenyl, (Cs.;)xycloalkyl,
(Cs.7)xycloalkyl(Cy)alkyl, (Cs.7)heteroxycloalkyl, (Cs.;)heteroxycloalkyl(Cy¢)alkyl, aryl,
aryl(C.¢)alkyl, heteroaryl hogic heteroaryl(C.¢)alkyl, bat k¥ nhém nao trong s6 cic nhém
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nay co thé dugc thé tuy v b1 mot, hai hodc nhiéu ph?m tt thé duoc chon doc 1ap tir halogen,
xyano nitro, (Cjg)alkyl, triflometyl, xyano-(Ci¢)alkyl, (Cs.7)heteroxycloalkyl, halo(Cs.
7)heteroxycloalkyl, (Cy.¢)alkyl(Cs.)heteroxycloalkyl, (Cy.g)alkoxycarbonyl(Cs.
pheteroxycloalkyl, dihalo(Cj.7)heteroxycloalkyl, (Cs.;)heteroxycloalkyl(Cy)alkyl, (C;.
¢)alkyl(Cs.7)heteroxycloalkyl(C;¢)alkyl,  heteroaryl, hydroxy, oxo, (C;¢)alkoxy,
diflometoxy, triflometoxy, (C5.7)heteroxycloalkoxy, (Cyg)alkoxycarbonyl(Cs.
pheteroxycloalkoxy, (C;)heteroxycloalkyl(Cy¢)alkoxy, aryloxy, haloaryloxy, (C,.
g)alkoxyaryloxy, Cj;alkylendioxy, dihalo(C,3)alkylendioxy, arylcarbonyloxy, C ;.
¢ alkylthio, C ¢ alkylsulfinyl, C 14 alkylsulfonyl, amino, C 4alkylamino, di(C;.
g)alkylamino, di(Cy4)alkylamino(Cy¢)alkyl, arylamino, (C,.¢)alkylcarbonylamino, (C,.
g)alkoxycarbonylamino, C ;¢ alkylsulfonylamino, formyl, (C,¢)alkylcarbonyl, Cj.
¢ Xycloalkylcarbonyl,  Cs;¢ heteroxycloalkylcarbonyl, carboxy, (C,¢)alkoxycarbonyl,
aryloxycarbonyl, aminocarbonyl, C |4 alkylaminocarbonyl, di(C;.)alkyl-aminocarbonyl,
aminosulfonyl, C ¢ alkylaminosulfonyl va di(C,_)alkylaminosulfonyl;

Alla hydro, xyano hoac triflometyl; hodc Al la (Ci.g)alkyl, dugc thé tuy v bdi mot
hodc nhiéu phén tr thé duoc chon doc 1ap tir flo,
-OR?, triflometoxy, -NRR®, -CO,R® va -CONRPR®; hoidc A' 1a (C.)xycloalkyl;

A? 12 hydro hoic (Cy.¢)alkyl;

R'? 12 hydro, triflometyl hodc (C;.¢)alkyl;

R" 14 hydro hoic (Cy.¢)alkyl;

R* 1a hydro; hodc R* 1a (Cyg)alkyl, duoc thé tiy y boi mot hodc nhidu phin tir thé
duoc chon doc 14p tir -OR® va -NRR;

R* 1a hydro; hoic R* 1a (Cyg)alkyl, aryl, aryl(Cg)alkyl, heteroaryl hoidc
heteroaryl(C¢)alkyl, bat ki nhém ndo trong s6 cac nhém nay c6 thé duge thé tiry ¥ bai mot
hodc nhiéu ph?m tir thé;

R® va R® 12 mdt cach doc 1ap hydro hodc triflometyl; hodc (Cig)alkyl, (Cs.
pxycloalkyl, (Cs.7)xycloalkyl(Cy)alkyl, aryl, aryl(C,.)alkyl, (Cs.7)heteroxycloalkyl, (Cs.
7heteroxycloalkyl(C¢)alkyl, heteroaryl hozic heteroaryl(C,.q)alkyl, bit ky nhém nao trong
sd cac nhom nay cé thé duge thé tiry ¥ bai mot hodc nhidu phan tir thé; hodc

R® va RS, khi két hop cling véi nguyén tir nito ma ca hai dugc gin vao, 1a azetidin-1-
yl, pyrolidin-1-yl, oxazolidin-3-yl, isoxazolidin-2-yl, thiazolidin-3-yl, isothiazolidin-2-yl,
piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, homopiperidin-1-yl,
homomorpholin-4-yl hoic homopiperazin-1-yl, bit ky nhém nao trong sé cdc nhém nay cé
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thé dugc thé tuy v bdi mot hodc nhiéu phﬁn ttr thé;

R? 1a hydro; hodc (Cig)alkyl, (Csp)xycloalkyl, aryl, (Cs.;)heteroxycloalkyl hozc
heteroaryl, bat ky nhom nao trong s& cic nhém nay cé thé duge thé tuy ¥ bai mot hodc
nhiéu phﬁn tir thé; va

Céc phan tir thé thich hop trén R?, R, R, R? hoic R®, hodc trén gbc di vong -NR°R®,
gébm c6 halogen, (Cpgalkyl, (C,¢)alkoxy, diflometoxy, triflometoxy, (Ci.)alkoxy(C,.
s)alkyl, (Ci.¢)alkylthio, (Cy)alkylsulfinyl, (C,¢)alkylsulfonyl, hydroxy, hydroxy(C.¢)alkyl,
amino(Cy¢)alkyl, xyano, triflometyl, oxo, (C,¢)alkylcarbonyl, carboxy, (C,.
g)alkoxycarbonyl, (C,)alkylcarbonyloxy, amino, (C;¢)alkylamino, di(C;.¢)alkylamino,
phenylamino, pyridinylamino, (C,¢)alkylcarbonylamino, (C,.¢)alkylcarbonylamino(C;.
g)alkyl,  (C,g)alkoxycarbonylamino, (Cy¢)alkylsulfonylamino, aminocarbonyl, (C..
¢)alkylaminocarbonyl va di(C,.¢)alkylaminocarbonyl.

Trong trudng hgp nhém bit ky trong s6 cic nhom trong céc hop chit ¢6 cong thirc
(TA) néu trén c6 thé duoc thé tiry ¥, nhém nay c6 thé khong duoc thé, hodc dugc thé bi mot
hozc nhidu phan tir thé. Thong thudng, cic nhom nhu vy s& khong duge thé, hoic duogc thé
béi mot hodic hai phan tir thé.

Dé sir dung trong thube, cac mubi cua cac hop chét c6 cong thirc (IA) s& 1a cac mudi
duge dung. Tuy nhién, cac mudi khac c6 thé hitu ich trong viéc didu ché cac hop chét theo
sang ché hodc cac mudi duge dung cda chung. Cac mudi dugc dung thich hop ctia cac hop
chit theo sang ché nay goém c6 cic mudi cong axit ma cé thé, vi du nhu, duoc tao ra bing
cach tron mot dung dich hop chit theo sang ché v&i mot dung dich axit dugc dung, chéng
han nhu axit clohydric, axit sulfuric, axit metansulfonic, axit fumaric, axit maleic, axit
sucxinic, axit axetic, axit benzoic, axit Xxitric, axit tactric hodc axit phosphoric. Hon nita,
trong truong hop cic hop chit theo sang ché mang mot gbc axit, vi du nhu carboxy, cac
mudi duogc dung thich hop ctia n6 g@)m ¢ cac mubi kim loai kiém, vi du nhu cdc mudi natri
hoac kali; cac mudi kim loai kiém thd, vi du nhu cdc mubi canxi hodc magie; va cic mudi
duge tao bang cac phdi tir hitu co thich hop, vi du nhu cac mudi amoni bac bén.

Trong pham vi clia sang ché, sang ché ndy gém c6 cic solvat cta céc hop chit c6
cong thirc (IA) néu trén. Cac solvat ndy c6 thé duogc tao ra bang cic dung méi hitu co thong
thuong, vi du nhu cac dung moi hydrocarbon, ching han nhu benzen hoic toluen; cac dung
moi duogc clo hda chéng han nhu cloform hodc diclometan; cdc dung moi rugu, Chéng han
nhu metanol, etanol ho#c isopropanol; cac dung mdi ete, ching han nhu dietyl ete hoic

tetrahydrofuran; hodc cdc dung mai este, ching han nhu etyl axetat. Ngoai ra, c4c solvat cua
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céc hop chét ¢ cong thirc (IA) c6 thé duoc tao thanh bing nuéce, trong trudng hop ching la
cac hydrat.

Céc nhém alkyl thich hop ma c6 thé c6 mit trén cac hop chit theo sang ché gdbm c6
cac nhém (Cyg)alkyl mach nhanh va mach théng, vi du nhu cac nhom (Cq4)alkyl. Cac vi du
dién hinh gdm c6 cac nhém metyl va etyl, va cac nhom propyl, butyl, pentyl va hexyl mach
nhanh hoic mach thang. Cac nhom alkyl cu thé gdm ¢6 metyl, etyl, n-propyl, isopropyl, n-
butyl, sec-butyl, isobutyl, tert-butyl, 2,2-dimetylpropyl va 3-metylbutyl. Cdc cym tir phai
sinh, chéng han nhu “(Cy¢)alkoxy”, “(Cj¢)alkylthio”, “(Ci¢)alkylsulfonyl” va “(C.¢)alkyl
amino” dugc hiéu theo do.

Céac nhom (Cy.)alkenyl thich hop gdm c6 vinyl, allyl va prop-1-en-2-yl.

Céac nhom (Cs.7)xycloalkyl thich hop, ma c6 thé bao gdm cic nhém twong tu dugc
ngung tu benzo cia chung, gébm c6 xyclopropyl, xyclobutyl, xyclopentyl, indanyl,
xyclohexyl va xycloheptyl.

Céc nhém aryl thich hop gém c6 phenyl va naphthyl, t6t hon 14 phenyl.

Céc nhom aryl(Cy.g)alkyl thich hop gdm c6 benzyl, phenyletyl, phenylpropyl va
naphthylmetyl.

Céac nhom heteroxycloalkyl thich hop, ma c6 thé bao gdm céc nhém tuong tu dugc
ngung tu benzo cta chung, gdm c6 oxetanyl, azetidinyl, tetrahydrofuranyl,
dihydrobenzofuranyl, pyrolidinyl, indolinyl, thiazolidinyl, imidazolidinyl,
tetrahydropyranyl,  chromanyl, piperidinyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-
tetrahydroisoquinolinyl, piperazinyl, 1,2,3,4-tetrahydro-quinoxalinyl, homopiperazinyl,
morpholinyl, benzoxazinyl va thiomorpholinyl.

Céc vi du vé cac nhom heteroxycloalkenyl thich hop gdm c¢6 oxazolinyl.

Céac nhém heteroaryl thich hgp gém c6 cic nhém furyl, benzofuryl, dibenzofuryl,
thienyl, benzothienyl, dibenzothienyl, pyrolyl, indolyl, pyrolo[2,3-b]pyridinyl, pyrolo[3,2-
clpyridinyl, pyrazolyl, pyrazolo[1,5-a]pyridinyl, pyrazolo[3,4-d]pyrimidinyl, indazolyl,
oxazolyl, benzoxazolyl, isoxazolyl, thiazolyl, benzothiazolyl, isothiazolyl, imidazolyl,
imidazo[2,1-b]thiazolyl, benzimidazolyl, imidazo[1,2-a]pyridinyl, imidazo[4,5-b]pyridinyl,
purinyl, imidazo[1,2-a]pyrimidinyl, imidazo[l,2-a]pyrazinyl, oxadiazolyl, thiadiazolyl,
benzothiadiazolyl, triazolyl, benzotriazolyl, tetrazolyl, pyridinyl, quinolinyl, isoquinolinyl,
naphthyridinyl, pyridazinyl, cinnolinyl, phthalazinyl, pyrimidinyl, quinazolinyl, pyrazinyl,
quinoxalinyl, pteridinyl, triazinyl va chromenyl. Cac vi du khac gdm cé pyrazolo[4,3-
c]pyridinyl va benzisoxazolyl.
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Thuat ngit “halogen” nhu dugc st dung & ddy dung dé chi cac nguyén ti flo, clo,
brom va iot, thong thuong 1a flo, clo hoac brom.

Trong trudng hop céc hop chat c6 cong thirc (IA) c6 mot hoic nhiéu tAm khéng dbi
xtng, chiing do d6 c6 thé t6n tai dudi dang céc isome quang. Trong truong hop cac hop chét
theo sdng ché c6 hai hogc nhidu tdm khong déi xtng, chung con c6 thé tdn tai dudi dang cac
epime. Sang ché can dwoc hiéu 12 mé rong dén tit ca cac isome quang va epime nhu thé, va
ca cac hdn hop cia ching theo bat ky ty 18 ndo, gdbm c6 cac raxemat. Cong thic (IA) va cac
cobng thirc duge 13 duéi day dugce ding dé 1a tat ca cac chit ddng phan 14p thé riéng 1 va tht
c4 cac hdn hop c6 thé ctia chiing, trir khi dugc trinh bay hoac 14 khac di. Ngoai ra, cic hop
chét c6 cong thirc (IA) c6 thé ton tai dudi dang cac chédt hdn bién, vi du nhu cac chit hdn
bién xeton (CH2C=O)<enol (CH=CHOH) hoic cic chidt hdn bién amit
(NHC=0)<>hydroxyimin (N=COH). Cong thtrc (IA) va cac cong thuc dugc la dudi day
dugc dung dé 14 tt ca cic chat hdn bién riéng 1é va tit ca cac hdn hop ¢6 thé cua ching, trir
khi dugc trinh bay hodc 1a khac di.

Can hiéu rang trong thuc t&, mdi nguyén ti riéng 1& c6 mit trong céng thirc (IA), hodc
trong cac cong thirc dugc 14 trong ban mo ta nay, c6 thé c6 mit dudi dang bét ky chit dong
vi dién ra trr nhién nao cia no, trong do6 (cac) chét déng vi du thira nhat duge wu tién. Do do,
thong qua vi dy, mdi nguyén tir hydro riéng 1é c6 mit trong cong thirc (IA), hodc trong cic
codng thire duoc 13 trong ban mé ta nay, ¢6 1a dién 1a mot nguyén tir 'H, *H (doteri) hodc *H
(triti), t6t hon 14 "H. Twong tu, thong qua vi du, mdi nguyén tir carbon riéng 1é c6 mit trong
cong thirc (IA), hodc trong cic cong thuc dugce 1a trong ban md ta nay, co l1a dién 1la moe
nguyén tir 12C, Bc hodc H¢, tbt hon 12 2C.

Theo mot phuong 4n cu thé, Q 1a mot nhém cé cong thire (Qa) nhu dugc xac dinh
trén ddy. Theo phuong 4n thd hai, Q 12 mdt nhém c6 cong thirc (Qb) nhu duge xac dinh trén
day. Theo phuong 4n thtr ba, Q 1 mot nhém c6 cong thire (Qc) nhu dugce xac dinh trén day.
Theo phuong an thtr tu, Q 1a m¢t nhom c6 cong thire (Qd) nhu duge xac dinh trén diy. Theo
phuong an thtr ndm, Q 12 mét nhom c6 cong thic (Qe) nhu duge xac dinh trén day.

Trong truong hep Q 1a mot nhoém cé cong thirc (Qa) nhu dugc xac dinh trén diy, day

c6 thé 13 mot nhém c6 cong thire (Qa-1), (Qa-2), (Qa-3), (Qa-4), (Qa-5) hoic (Qa-6):
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I ¥z ¥z
be Jo! jou
AN AN Al N

% % %

(Qa-1) (Qa-2) (Qa-3)

Y-Z Y-Z Y-Z
Al 111 Al 111 Al 111 A?
L Y

%k % %

(Qa-4) (Qa-5) (Qa-6)

trong d6 dau hoa thi (*) 13 diém gén két v&i phan con lai ctia phan tir; va

Y, Z, A' va A% nhu duge x4c dinh trén day.

Theo phuong 4n thir nhét, Q 1a mot nhém c6 cong thire (Qa-1) nhu duge xac dinh
trén day.

Theo phuong an thir hai, Q 12 mdt nhom cé cong thire (Qa-2) nhu duge xac dinh trén

day.

Theo phuong an thir ba, Q 12 mdt nhom c6 cong thirc (Qa-3) nhu dugce xac dinh trén
day.

Theo phuong an thi tu, Q 12 mot nhém c6 cong thirc (Qa-4) nhu duoce xac dinh trén
day.

Theo phuong an tht ndm, Q 12 mdt nhém cé cong thirc (Qa-5) nhu duge xac dinh
trén day.

Theo phuong an thir sdu, Q 12 mot nhom c6 cong thire (Qa-6) nhu duge xac dinh trén
day.

Thong thuong, V 1a -CH,-, -C(CHjs),-, -CH,CH,- hoic -CH,CH,CH,-.

Theo mdt phuong 4n, V 1a -CH,- hodc -C(CHs),-. Theo khia canh thtr nhit cia
phuong an do, V 1a -CH,-. Theo khia canh thir hai ctia phuwong én do, V 1a -C(CHj3),-. Trong
truong hop Q 12 mot nhém 6 cong thire (Qb) va V 12 -CH,- hodc -C(CHs),-, gbe vong kép
chira sé nguyén V 1a mot hé mach vong 2,5-diazabixyclo[2,2,1]-heptan. Trong trueong hop

Q 1a mt nhom ¢6 cong thire (Qc) hodc (Qd) va V 1a -CH,- hodc -C(CHs),-, gbc vong kép
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chtra sb nguyén V 1a mot hé mach vong 3,6-diazabixyclo[3,1,1]heptan.

Theo mot phuong an khac, V 1a -CH,CH,-. Trong truong hop Q 1 mdt nhém c6
cong thire (Qb) va V 1a -CH,CH,-, gbc vong kép chira s nguyén V 1a mét hé mach vong
2,5-diazabixyclo[2,2,2]octan. Trong truong hgp Q 12 mot nhom cé cong thire (Qc) hoac
(Qd) va V 1a -CH,CH,-, gbc vong kép chua sb nguyén V 1a mot hé mach vong 3,8-
diazabixyclo[3,2,1]octan.

Theo mot phuong an nita, V 1a -CH,CH,CH,-. Trong truong hgp Q la mot nhém céd
cong thirc (Qb) va V 1a -CH,CH,CH,-, gbc vong kép chira sé nguyén V 13 mot hé mach
vong 6,8-diazabixyclo[3,2,2]nonan. Trong truong hop Q la mdt nhom c6 cong thirc (Qc)
hodc (Qd) va V la -CH,CH,CH,-, géc vong kép chira ) nguyén V la mot hé mach vong
7,9-diazabixyclo[3,3,1]nonan.

Theo cic phwong 4n nita, V c6 thé la: (i) -CH,OCH,-; (ii) -CH,SCH,-;
(iii) -CH,S(0)CH,-; (iv) -CH,S(0),CH,-; hodc (v) -CH,N(R*)CH,-.

Trong trudmg hop Q 1a mot nhém co cong thire (Qe), nhém xyclic ma W 1a gde duogc
ngung tu Xoan véi vong sau nhanh lién ké chira hai nguyén tir nito.

Thong thudong, W 1a gbc ctia mot nhom xycloalkyl Cs.1.

Trong trudng hgp W 1a gbe ctia mot nhém xycloalkyl Cs.7, nhém xyclic ma W 1a gbe
duoc chon tir xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl. Thich hop
14 nhém xyclic ma W 14 gbc 1a mot nhém xycloalkyl Cy. Theo mot phuong 4n cu thé,
nhom xyclic ma W 1a gbe 14 xyclobutyl.

Trong trudng hop W 1a gde ctia mdt nhom heteroxycloalkyl Cs.;, nhém xyclic ma W
1a gbc thich hop bao gdm it nhit mét di nguyén tir duoc chon tir oxygen, luu huynh va nito.
Thich hop 13 nhém xyclic ma W 14 gdc 1a mdt nhém heteroxycloalkyl Cyg. Céc vi du cu thé
vé nhém xyclic ma W 14 gdc gdbm c6 oxetanyl, azetidinyl, tetrahydrofuranyl va pyrolidinyl.

Céc gié tri chon loc ciia Y gdm c6 -C(O)- va -C(O)N(RY)-.

Theo phuong 4n thir nhat, Y 1a -C(O)-. Theo phuong an thtr hai, Y 1a C(O)N(RY-.
Theo phuong an thir ba, Y 1a -C(O)C(O)-.

Thong thuong, Z 1a hydro; hoic Z 1a (Cig)alkyl, (Cs)xycloalkyl, (Cs.
7)xycloalkyl(Cy.¢)alkyl, (Cs.7)heteroxycloalkyl, (Cs.7)heteroxycloalkyl(Cy.¢)alkyl, aryl,
aryl(C¢)alkyl, heteroaryl hozc heteroaryl(C¢)alkyl, bat ky nhom nao trong sb cic nhom
ndy c6 thé duge thé tity ¥ béi mot, hai hodc ba phan tir thé nhu dugc xac dinh trén ddy.

Thich hop 1a Z la (Cj)alkyl, (Cyg)alkenyl, (Cs;)xycloalkyl, (Cs.;)xycloalkyl(C;.

¢)alkyl, (Cs7heteroxycloalkyl, (Cs.;)heteroxycloalkyl(Ci¢)alkyl, aryl, aryl(Cj.q)alkyl,
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heteroaryl hodc heteroaryl(C,.¢)alkyl, bat ky nhom nio trong s cac nhom nay c6 thé duogc
thé tily ¥ boi mot, hai hodc ba phan tir thé nhu duoc xac dinh trén day.

Pién hinh 1& Z 13 (Cr)alkyl, (Cs;)xycloalkyl, (Cs7)xycloalkyl(Cy¢)alkyl, (Cs.
7heteroxycloalkyl, (Cs.7)heteroxycloalkyl(C,)alkyl, aryl, aryl(C,¢)alkyl, heteroaryl hodc
heteroaryl(C.¢)alkyl, bit ky nhém nao trong sb cic nhém nay c6 thé duoc thé tuy ¥ boi
mot, hai hodc ba phén ttr thé nhu dugc xac dinh trén day.

Pién hinh hon 14 Z 1a (Cs.7)xycloalkyl, (Cs.7)heteroxycloalkyl, aryl hodc heteroaryl,
bét ky nhém nao trong sb cic nhom nay c6 thé duogc thé thy ¥ béi mot, hai hoidc ba phan tir
thé nhu duogc x4c dinh trén day.

Thich hop 1a Z 14 (Cs.7)xycloalkyl hodc aryl, mdi trong s& cac nhém nay c6 thé duoc
thé ty y béi mot, hai hodc ba phan tir thé nhu duge x4c dinh trén day.

Theo phuong 4n thir nhét, Z 14 hydro. Theo phuong 4n tht hai, Z 13 (C,.¢)alky! duoc
thé tiy y. Theo phwong 4n thir ba, Z 1a duoc thé tiy ¥ (C,.)alkenyl. Theo phuong 4n thu tu,
Z 1a dugc thé tiy y (Cs.7)xycloalkyl. Theo phuong an thit nim, Z 1a dugc thé tuy ¥ (Cs.
)xycloalkyl(C;.g)alkyl. Theo phwong 4n thir sdu, Z 13 (Cs.7)heteroxycloalkyl dugc thé tuy .
Theo phwong 4n thir bay, Z 1a (Cs.;)heteroxycloalkyl duoc thé tuy y(Ci.)alkyl. Theo
phuong an thir tim, Z 13 aryl dugc thé tuy y. Theo phwong 4n tht chin, Z 13 aryl dugc thé
tily ¥(C.¢)alkyl. Theo phwong 4n thr mudi, Z 14 heteroaryl dugc thé tiy y. Theo phuong 4n
thtr muoi mot, Z 1a heteroaryl dugc thé tuy y (Cy)alkyl.

Theo mot phuong 4n cu thé, Z khong phai 13 hydro.

Céc gia tri dic trung cia Z gdbm c6 metyl, etyl, isopropenyl, xyclopropyl, indanyl,
xyclopropylmetyl,  xyclopentyletyl,  dihydrobenzofuranyl, pyrolidinyl, indolinyl,
dihydrobenzofuranylmetyl, morpholinylmetyl, morpholinyletyl, phenyl, benzyl, phenyletyl,
furyl, thienyl, indolyl, pyrazolyl, indazolyl, isoxazolyl, thiazolyl, benzothiazolyl,
imidazolyl, benzimidazolyl, imidazo[1,2-a]pyridinyl, pyridinyl, quinolinyl, isoquinolinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, quinoxalinyl, indolylmetyl, thiazolylmetyl,
imidazo[2,1-b]thiazolylmetyl, = pyridinylmetyl,  furyletyl, = benzimidazolyletyl  va
pyridinyletyl, bdt ky nhém nao trong s6 cic nhom nay c¢6 thé dugc thé tiy y béi mot hoic
nhidu phan tir thé. Cac gia tri bd sung gdm c6 benzofuryl va benzothiadiazolyl, mot trong
hai nhém nay co thé duoc thé tuy v bdi mot hodc nhiéu ph?m ttr thé. Cac gia tri bd sung gém
c6 pyrazolo[4,3-c]pyridinyl, benzisoxazolyl va benzotriazolyl, bit ky nhém nao trong sb
céc nhom nay co thé dugc thé tuy y béi mot, hai hoac ba phén tr thé nhu duogc xac dinh trén
day.
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Céc gia tri chon loc ctia Z gdm c6 indanyl, dihydrobenzofuranyl, phenyl, benzofuryl,
indolyl, pyrazolo[4,3-c]pyridinyl, indazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl,
imidazo[1,2-a]pyridinyl, benzothiadiazolyl, benzotriazolyl, pyridinyl, pyrimidinyl va
pyrazinyl, bat ky nhém nao trong sé cdc nhoém nay c6 thé duge thé tiy v boi mét, hai hodc
ba phan tir thé nhu dwoc xac dinh trén day.

Cac gid tri minh hoa cia Z gbém c6 indanyl, dihydrobenzofuranyl, phenyl,
benzofuryl, indolyl, indazolyl, benzimidazolyl, benzothiadiazolyl, pyridinyl va pyrimidinyl,
bét ky nhém nao trong sé cac nhém nay c6 thé dugc thé tiry v boi mot, hai hoidc ba phan i
thé nhu duoc xac dinh trén day.

Céc gid tri thich hop ctia Z gdm c6 indanyl va phenyl, mdi trong s cic nhom nay c6
thé dugc thé tiy v boi mot hodc nhidu phin tir thé.

Theo mét phuong 4n, Z khong dugc thé. Theo mot phuong 4n khéc, Z duge thé boi
mot hodc nhiéu phén tir thé, thuong 1a mot, hai hodc ba phén tir thé, thich hop 14 boi mot
hodc hai phén ttr thé. Theo mot khia canh cua phuong an d6, Z dugc thé mét 1an. Theo mot
khia canh khac cia phuong an do, Z duogc thé hai 1an. Theo mot khia canh khac cua phuong
an do, Z dugc thé ba lan.

Céac vi du chon loc vé cac phén tir thé tuy y trén Z gém c6 mot, hai hodc ba phﬁn tor
thé dugc chon ddc 14p tir halogen, xyano, (Cy)alkyl, triflometyl, (Cs.9)-heteroxycloalkyl,
dihalo(Cs.7)heteroxycloalkyl, hydroxy, oxo, (Cig)alkoxy, diflo-metoxy, triflometoxy,
trifloetoxy, sulfonyl (C;)alkyl, amino (C,.¢)alkyl va di(C.¢)alkylamino.

Céc vi du minh hoa vé c4c phan tir thé tily ¥ trén Z gdm c6 mét, hai hodic ba phan tir
thé duwgc chon  dobc lap tr  (Crglalkyl, (Csy)heteroxycloalkyl, dihalo-
(Cs.pheteroxycloalkyl, hydroxy, oxo, (Cig)alkoxy, diflometoxy, trifloetoxy, (Ci.
¢)alkylamino va di(C;_¢)alkylamino.

Céc vi du thich hgp vé cac phan tir thé tily ¥ trén Z gdm c6 mot, hai hogic ba phan tir
thé dugc chon doc 1ap tir (Cy.)alkyl va (C;.¢)alkoxy.

Céc vi du dién hinh vé céc phén ti thé riéng trén 7 gém co flo, clo, brom, xyano,
nitro, metyl, etyl, isopropyl, tert-butyl, triflometyl, xyanometyl, azetidinyl, pyrolidinyl,
piperazinyl, —morpholinyl, floazetidinyl, flopyrolidinyl, metyl-piperazinyl, tert-
butoxycarbonylpiperazinyl, difloazetidinyl, diflopyrolidinyl, diflopiperidinyl,
pyrolidinylmetyl, piperidinylmetyl, morpholinylmetyl, metyl-piperazinylmetyl, pyrazolyl,
imidazolyl, hydroxy, oxo, metoxy, diflometoxy, triflometoxy, oxetanyloxy, azetidinyloxy,

tetrahydrofuranyloxy, pyrolidinyloxy, tert-butoxycarbonylazetidinyloxy, tert-
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butoxycarbonylpyrolidinyloxy, tetrahydrofuranyl-metoxy, morpholinyletoxy, phenoxy,
clophenoxy, metoxyphenoxy, metylene-dioxy, etylenedioxy, diflometylenedioxy,
benzoyloxy, metylthio, metylsulfinyl, metylsulfonyl, amino, metylamino, tert-butylamino,
dimetylamino, dimetylamino-metyl, phenylamino, axetylamino, metoxycarbonylamino,
metylsulfonylamino, = formyl, axetyl,  xyclopropylcarbonyl, azetidinylcarbonyl,
pyrolidinylcarbonyl, piperidinylcarbonyl, piperazinylcarbonyl, —morpholinylcarbonyl,
carboxy, metoxy-carbonyl, etoxycarbonyl, tert-butoxycarbonyl, benzyloxycarbonyl
aminocarbonyl, metylaminocarbonyl, dimetylaminocarbonyl, aminosulfonyl,
metylaminosulfonyl va dimetylaminosulfonyl. Thém mot vi du 1a trifloetoxy. Thém mot vi
du 1a etoxy.

Céac vi du chon loc v& cac phﬁn te thé riéng trén 7 gf“)m c6 flo, clo, xyano, metyl,
etyl, triflometyl, azetidinyl, difloazetidinyl, hydroxy, oxo, metoxy, etoxy, diflometoxy,
triflometoxy, trifloetoxy, metylsulfonyl, metyl-amino va dimetylamino.

Cac vi du minh hoa vé cac phén ter thé riéng trén Z gém c6 metyl, azetidinyl,
difloazetidinyl, hydroxy, oxo, metoxy, diflometoxy, trifloetoxy, metylamino va
dimetylamino.

Céc vi du thich hop vé cac phan tir thé riéng trén Z gdm c6 metyl va metoxy.

Céac gia tri chon loc cia Z gbm c6 gdbm cé phenoxymetyl, clophenoxymetyl,
metoxyphenoxymetyl, tert-butoxycarbonylmetyl, benzyloxycarbonylmetyl, phenoxyetyl,
isopropenyl, xyclopropyl, indanyl, xyclopropylmetyl, xyclopentyletyl,
(metyl)(oxo)pyrolidinyl, dihydrobenzofuranyl, metylindolinyl, dihydrobenzofuranyl-metyl,
morpholinylmetyl, morpholinyletyl, phenyl, nitrophenyl, metylphenyl, etylphenyl,
xyanometylphenyl, morpholinylphenyl, pyrazolylphenyl, imidazolylphenyl, metoxyphenyl.
diflometoxyphenyl, triflometoxyphenyl, morpholinyletoxy-phenyl, etylenedioxyphenyl,
diflometylenedioxyphenyl, benzoyloxyphenyl, dimetylaminophenyl, axetylaminophenyl,
aminocarbonylphenyl, (clo)(metyl)-phenyl, dimetylphenyl, (metyl)(triflometyl)phenyl,
bis(triflometyl)phenyl, (flopyrolidinyl)(metyl)phenyl, (metyl)(pyrolidinylmetyl)phenyl,
(metyl)-(morpholinylmetyl)phenyl, (metyl)(metylpiperazinylmetyl)phenyl, (flo)-
(metoxy)phenyl, (clo)(metoxy)phenyl, (xyano)(metoxy)phenyl, (metoxy)-(metyl)phenyl,
(metoxy)(triflometyl)phenyl, dimetoxyphenyl, (diflometoxy)-(metyl)phenyl,
(metyl)(oxetanyloxy)phenyl, (azetidinyloxy)(metyl)phenyl, (tert-
butoxycarbonylazetidinyloxy)(metyl)phenyl, (metyl)(tetrahydrofuranylmetoxy)-phenyl,

(metyl)(morpholinyletoxy)phenyl, (dimetylaminometyl)(metyl)phenyl, trimetoxyphenyl,
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benzyl, xyanobenzyl, metylbenzyl, metoxybenzyl, metylenedioxy-benzyl,
dimetylaminobenzyl, dimetoxybenzyl, phenyletyl, flophenyletyl, —metylphenyletyl,
(hydroxy)(phenyl)etyl, metoxyphenyletyl, metylfuryl, thienyl, metylindolyl, pyrazolyl,
metylpyrazolyl, dimetylpyrazolyl, indazolyl, dimetyl-isoxazolyl, thiazolyl, metylthiazolyl,
tert-butylthiazolyl,  etoxycarbonylthiazolyl, = benzothiazolyl, = metoxybenzothiazolyl,
metylimidazolyl, benzimidazolyl, metyl-benzimidazolyl, triflometylbenzimidazolyl,
piperidinylmetylbenzimidazolyl, morpholinylmetylbenzimidazolyl, imidazo[1,2-

alpyridinyl, pyridinyl, clopyridinyl, metylpiperazinylpyridinyl, = metoxypyridinyl,

dimetylpyridinyl, (metyl)-(triflometyl)pyridinyl, (azetidinyl)(metyl)pyridinyl,
(metyl)(pyrolidinyl)pyridinyl, (metyl)(piperazinyl)pyridinyl,
(floazetidinyl)(metyl)pyridinyl, (flopyrolidinyl)-(metyl)pyridinyl,
(metyl)(metylpiperazinyl)pyridinyl, (tert-butoxycarbonyl-piperazinyl)(metyl)pyridinyl,
(difloazetidinyl)(metyl)pyridinyl, (diflo-pyrolidinyl)(metyl)pyridinyl,
(diflopiperidinyl)(metyl)pyridinyl, (metyl)-(pyrolidinylmetyl)pyridinyl,
(metyl)(morpholinylmetyl)pyridinyl, (metyl)-(metylpiperazinylmetyl)pyridinyl,
(clo)(metoxy)pyridinyl, (metoxy)(metyl)-pyridinyl, (metoxy)(triflometyl)pyridinyl,
dimetoxypyridinyl, (diflometoxy)-(metyl)pyridinyl,
(metyl)(tetrahydrofuranyloxy)pyridinyl, (metyl)(pyrolidinyloxy)-pyridinyl, (tert-
butoxycarbonylazetidinyloxy)(metyl)pyridinyl, (tert-butoxycarbonyl-

pyrolidinyloxy)(metyl)pyridinyl, (dimetylamino)(metyl)pyridinyl, quinolinyl, isoquinoliny],
metoxypyridazinyl, pyrimidinyl, metoxypyrimidinyl, (metoxy)-(metyl)pyrimidinyl,
pyrazinyl, metoxypyrazinyl, (metoxy)(metyl)pyrazinyl, quinoxalinyl, indolylmetyl,
thiazolylmetyl, metylthiazolylmetyl, imidazo[2,1-b]-thiazolylmetyl, pyridinylmetyl,
furyletyl, benzimidazolyletyl va pyridinyletyl. Cac gid tri bd sung gbm c6
metoxybenzofuryl, indolyl, metylindazolyl, benzothiadiazolyl, (hydroxy)(metyl)pyridinyl,
(metyl)(trifloetoxy)pyridinyl,  (metyl)(metylamino)pyridinyl,  (dimetyl)(oxo)pyridinyl,
(difloazetidinyl)(metyl)-pyrimidinyl va (dimetylamino)(metyl)pyrimidinyl. Cac gia tri bd
sung gdm c¢6 diclophenyl, (xyano)(metyl)phenyl, (flo)(triflometoxy)phenyl, (clo)-
(triflometoxy)phenyl, (metyl)(triflometoxy)phenyl, (metyl)(metylsulfonyl)-phenyl,
(clo)(flo)(metyl)phenyl, metylpyrazolo[4,3-c]pyridinyl, etylindazolyl, (flo)(metyl)indazolyl,
(metyl)(triflometyl)indazolyl, metylisoxazolyl, benzisoxazolyl, metylbenzotriazolyl,
(xyano)(metyl)pyridinyl, (flo)(metoxy)-pyridinyl, (etoxy)(flo)pyridinyl,
(etyl)(metoxy)pyridinyl, (etoxy)(metyl)-pyridinyl, (diflometoxy)(metyl)pyridinyl,
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(metyl)(triflometoxy)pyridinyl va (dimetylamino)(metyl)pyrazinyl.

Céc gia tri cu thé cia Z gdm c6 gém c6 indanyl, dihydrobenzofuranyl, phenyl,
metoxyphenyl,  dimetylaminophenyl,  diclophenyl, (clo)(metyl)phenyl, (xyano)-
(metyl)phenyl, (clo)(metoxy)phenyl, (metoxy)(metyl)phenyl, (metoxy)-(triflometyl)phenyl,
(diflometoxy)(metyl)phenyl, (flo)(triflometoxy)-phenyl, (clo)(triflometoxy)phenyl,
(metyl)(triflometoxy)phenyl,  (metyl)-(metylsulfonyl)phenyl,  (clo)(flo)(metyl)phenyl,
metoxybenzofuryl, indolyl, metylindolyl, metylpyrazolo[4,3-c]pyridinyl, indazolyl,
metylindazolyl, etyl-indazolyl, (flo)(metyl)indazolyl, (metyl)(triflometyl)indazolyl, metyl-
isoxazolyl, benzisoxazolyl, metylbenzimidazolyl, imidazo[1,2-a]pyridinyl,
benzothiadiazolyl, metylbenzotriazolyl, (xyano)(metyl)pyridinyl, (azetidinyl)(metyl)-
pyridinyl, (difloazetidinyl)(metyl)pyridinyl, (hydroxy)(metyl)pyridinyl, (flo)-

(metoxy)pyridinyl, (clo)(metoxy)pyridinyl, (etoxy)(flo)pyridinyl, (metoxy)-
(metyl)pyridinyl, (etyl)(metoxy)pyridinyl, (etoxy)(metyl)pyridinyl, (metoxy)-
(triflometyl)pyridinyl, dimetoxypyridinyl, (diflometoxy)(metyl)pyridinyl,
(metyl)(triflometoxy)pyridinyl, (metyl)(trifloetoxy)pyridinyl, (metyl)-

(metylamino)pyridinyl, (dimetylamino)(metyl)pyridinyl, (dimetyl)(oxo)pyridinyl,
(difloazetidinyl)(metyl)pyrimidinyl, (dimetylamino)(metyl)pyrimidinyl va
(dimetylamino)(metyl)pyrazinyl.

Céc gia tri dic trung ciia Z gdm c6 gdbm c6 indanyl, dihydrobenzofuranyl, phenyl,
metoxyphenyl, dimetylaminophenyl, (metoxy)(metyl)phenyl, (diflometoxy)-(metyl)phenyl,
metoxybenzofuryl, indolyl,  indazolyl,  metylindazolyl, = metyl-benzimidazolyl,
benzothiadiazolyl, (azetidinyl)(metyl)pyridinyl, (difloazetidinyl)-(metyl)pyridinyl,
(hydroxy)(metyl)pyridinyl, (metoxy)(metyl)pyridinyl,  (metyl)-(trifloetoxy)pyridinyl,
(metyl)(metylamino)pyridinyl, (dimetylamino)(metyl)-pyridinyl, (dimetyl)(oxo)pyridinyl,
(difloazetidinyl)(metyl)pyrimidinyl va (dimetylamino)(metyl)pyrimidinyl.

Céc gia tri minh hoa cia Z gdm c6 indanyl, metoxyphenyl va
(metoxy)(metyl)phenyl.

Mot gia tri cu thé ctia Z 13 metoxyphenyl, dic biét 1a 4-metoxyphenyl.

Mot gia tri cu thé khic cta Z 13 (metoxy)(metyl)phenyl, dic biét 1a 4-metoxy-2-
metylphenyl hodc 4-metoxy-3-metylphenyl. Theo phuong an thtr nhét cia gia tri d6, Z 14 4-
metoxy-2-metylphenyl. Theo phuong an tht hai cia gid tri d6, Z la 4-metoxy-3-
metylphenyl.

Mot gia tri cu thé khac cia Z 1a (metyl)(triflometoxy)phenyl, dac biét 1a 2-metyl-4-
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triflometoxyphenyl.

Mot gia tri cu thé khac cia Z 1a indanyl, ddc biét 1a indan-5-yl.

Mot gia tri cu thé khac cia Z 13 (difloazetidinyl)(metyl)pyridinyl, dic biét 12 6-(3,3-
difloazetidin-1-yl)-2-metylpyridin-3-yl.

Mot gia tri cu thé khac cua Z 1a (metoxy)(metyl)pyridinyl, dic biét 1a 6-metoxy-2-
metylpyridin-3-yl.

Mot gia tri cu thé khic cta Z 1 (etyl)(metoxy)pyridinyl, dic biét 1a 2-etyl-6-
metoxypyridin-3-yl.

Mot gia tri cu thé khac cta Z 1a (etoxy)(metyl)pyridinyl, dic biét 13 6-etoxy-2-
metylpyridin-3-yl.

Mot gia tri cu thé khac cia Z 1 dimetoxypyridinyl, ddc biét 1a 2,6-dimetoxy-pyridin-
3-yl.

Thong thuong, Alla hydro, xyano hogc triflometyl; hoac Alla (Cig)alkyl, dugc thé
tly y boi moét hoic nhidu phﬁn tr  thé dugc chon doc lap tur
-OR?, -NR’R®, -CO,R? va -CONRR®; hoic A’ 1a (C;.1)xycloalkyl.

Dién hinh 12 A’ 14 hydro hodc xyano; hodc Alla (Ci)alkyl, duoc thé tuy y boi mot
hoic nhiéu phan tir thé duge chon doc 1ap tir -OR?, -CO,R? va -CONRR®; hodc A' 1a (Cs.
7)xycloalkyl.

Dién hinh hon 1a A 13 hydro hodc triflometyl; hodc Al la (Cig)alkyl, dugc thé tuy y
bdi mot hodc nhiéu phén tr thé duoc chon doc 14p tir flo va -OR?,

Thich hop 12 A' 13 hydro; hodc A" 1a (Cy)alkyl, duoc thé tiy ¥ bdi -OR®,

Thich hop 14 A' 13 hydro hodc (Cy.¢)alkyl.

Theo phuong 4n thir nhit, A' 12 hydro. Theo phuong 4n tht hai, A' 13 xyano. Theo
phuong 4n thu ba, A' 1 triflometyl. Theo phwong an tht tu, A' 13 (Cy)alkyl, duoc thé tuy
y boi mot hodc nhiéu phén tr thé dugc chon doc 18p tur flo, -OR?, triflometoxy, -NRbR°, -
CO,R?® va -CONRPR®. Theo khia canh thit nhét cta phuong an do, Alla (Cr.¢)alkyl, dugce
thé tiry y béi mot hodic nhidu phan tir thé duoc chon doc 1ap tir -OR?, -NR°R®, -CO,R® va -
CONRPR. Theo khia canh thi hai ciia phuong an d6, A' 1a (Cy.¢)alkyl, duge thé tuy ¥ béi
mdét  hoic nhidu phin tr thé dwoc chon doc 1ap tr -ORY
-CO,R? va -CONRPR®. Theo khia canh tht ba cua phuong an d6, A' 1a (Cy¢)alkyl, dugc thé
tly ¥ béi mot hoic nhiéu phin tir thé dwoc chon doc lap tr -OR® Vé
-NR°R®. Theo khia canh thtr tu ciia phuong an do, Alla (Cy)alkyl, duoc thé tuy y bdi mot
hodc nhiéu phén tr thé duogc chon doc 14p tir flo va -OR®. Theo khia canh thit nim cta
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phuong an d6, A' 1a (Crg)alkyl khong duoc thé, thuong 1a metyl, etyl, isopropyl hodc
isobutyl, dac biét 1a metyl. Theo khia canh thir sdu cia phuong én do, Alla (Ci.g)alkyl duoc
thé mot 14n boi -OR?, -CO,R? hodc -CONRR. Theo khia canh thir bay ctia phuong 4n do,
Al 1a (Cig)alkyl dugce thé mot 1an bodi -OR? hoac -NRP°R®. Theo khia canh thr tdm cua
phuong an d6, A' 1a (Cy.¢)alkyl dugc thé hai 1in béi hai phan tt thé thé duge chon doc lap
tir -OR? va -NR°R®. Theo khia canh thit chin cta phuong 4n d6, A' 1a (Cy.)alkyl duoc thé
ba 14n béi flo. Theo phuong 4n thit nam, A' 13 (C5.;)xycloalkyl, dic biét 1a xyclopropyl.

Céc gia tri chon loc ciia A' gdm c6 hydro, xyano, metyl, etyl, isopropyl, isobutyl, -
CH,OR®, -CH,CH,OR?, -CH,CO,R?, -CH,CONR’R® va xyclopropyl. Cc gi tri bd sung
g0m c6 triflometyl va trifloetyl.

Céc gia tri dac trung cua Al gdm c6 hydro, metyl, etyl, isopropyl, isobutyl,
triflometyl, trifloetyl -CH,OR® va -CH,CH,OR".

Céac gia tri thich hop cia A' gdm c6 hydro, metyl, etyl, isopropyl, isobutyl,
triflometyl, trifloetyl, hydroxymetyl va hydroxyetyl.

Céc gi4 tri minh hoa ctia A' gdm c6 hydro, metyl va -CH,OR?,

Céc gid tri cu thé cia A' gdm 6 hydro, metyl va hydroxymetyl.

Céc gia tri thich hop ctia A' gdm ¢6 hydro va metyl.

Theo mot phuong an cu thé, A? 1a hydro. Theo mot phuong an khac, A% 1a (Cy.
¢)alkyl, dac biét 1a metyl.

Céc gia tri chon loc ctia A* gdm c6 hydro va metyl.

Thich hop 12 R' 12 hydro, halogen, xyano, nitro, hydroxy, triflometyl, triflometoxy, -
OR?, -SO,R?, -NR°RS, -CH,NR°R®, -NR°CORY, -CH,NR°CORY,
-NR°CO,R?, -NHCONR'R®, -NRSO,R®, -NHSO,NR"R®, -COR’, -CO,R?, -CONRR’,
-CON(OR*R" hozc -SO,NRR®; hoic R' 13 (Cy.¢)alkyl, aryl hodc heteroaryl, bt ky nhom
nao trong sd cic nhom nay c6 thé dugc thé tiry ¥ béi mot hodc nhiéu phan tir thé.

Pién hinh 14 R' 12 hydro, -NR"R® hodc -NR°CORY; hoic R' 14 (Cy.6)alkyl, 1a nhém c6
thé duogc thé tuy y bdi mdt hodc nhiéu phé“m tir thé.

Céc gia tri dic trung ctia R' gdm c6 xyano, -OR? -SR?, -SO,R? va -NR°R®.

Céc gid tri thich hop ciia R' gdm c6 hydro va -NR°R°, diic biét 1a -NRPR®.

Theo phuong an thi nhét, R' 1a hydro. Theo phuong an thir hai, R' 1a xyano. Theo
phuong 4n thit ba, R' 14 -OR?. Theo phuong 4n tht tw, R' 1a -SR® Theo phuong an tht nam,
R' 12 -SO,R® Theo phuong 4n thir sau, R' 13 -NR°R®. Theo phwong 4n thir bay, R' 14 -
NR°COR'. Theo phuong 4n thir tam, R' 13 (Cy)alkyl dugc thé tuy ¥. Theo mot khia canh
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ctia phuong 4n do, R' 12 metyl duoc thé tiy .

Céc vi du vé& céc phéan tir thé dién hinh trén R' gdm c6 mot hodc nhidu phan ti thé
dugc chon doc lap tor halogen, xyano, nitro, (Cjg)alkyl, triflometyl,
aryl(Cig)alkyl, hydroxy, (Cig)alkoxy, diflometoxy, triflometoxy, aryloxy, (C;.
g)alkylendioxy, (Cy.¢)alkoxy(Cy.g)alkyl, (Cy.¢)alkylthio, (C,¢)alkylsulfonyl, oxo, amino, (C;.
g)alkylamino, di(Cj¢)alkylamino, (C,.4)alkylcarbonylamino, (C,.¢)alkoxycarbonylamino,
aryl(C,.¢)alkoxycarbonylamino, (Ci.¢)alkylaminocarbonylamino, arylaminocarbonylamino,
(Ci¢)alkylsulfonylamino, formyl, (C,g)alkylcarbonyl, carboxy, (C,.)alkoxycarbonyl,
aminocarbonyl, (Cj.¢)alkylaminocarbonyl, di(C,.¢)alkylaminocarbonyl, aminosulfonyl,
alkylaminosulfonyl (Cy_)va di(C;_)alkylaminosulfonyl.

Céac vi du cu thé v& cac phén tt thé dién hinh trén R! gdm c6 mot hodc nhidu phan tr
thé duoc chon ddc 1ap tr flo, clo, brom, xyano, nitro, metyl, etyl, tert-butyl, triflometyl,
benzyl, hydroxy, metoxy, diflometoxy, triflometoxy, phenoxy, metylenedioxy, etylenedioxy,
metoxymetyl, metylthio, metylsulfonyl, oxo, amino, metylamino, dimetylamino,
axetylamino, metoxycarbonylamino, etoxycarbonylamino, benzyloxycarbonylamino,
etylaminocarbonylamino, butylaminocarbonylamino, phenylaminocarbonylamino,
metylsulfonylamino, formyl, axetyl, carboxy, metoxycarbonyl, aminocarbonyl,
metylaminocarbonyl, dimetylaminocarbonyl, aminosulfonyl, metylaminosulfonyl va
dimetylaminosulfonyl.

Thong thuong, R? 1a hydro, xyano, hydroxy, triflometyl, —NRCCOsz, -CORd, -
CO,RY, -CONR"R® hodc -CON(ORMR’; hoic (Cpgalkyl, (Cs.)xycloalkyl, aryl, (Cs.
7heteroxycloalkyl, (Cs.7)heteroxycloalkenyl hodc heteroaryl, bat ky nhém nao trong sb cac
nhom nay c6 thé duoc thé tiy ¥ béi mot hodc nhiu phin tir thé.

Thich hop 1a R® 1a hydro hoic triflometyl; hoic R® 1a (Cy¢)alkyl, aryl hodc
heteroaryl, bt ky nhém nao trong sb cac nhém nay c¢6 thé duogc thé tay ¥ boi mot hodc
nhiéu phén ti thé.

Theo phuong an thir nhét, R* 1a hydro. Theo phwong an thir hai, R* 14 xyano. Theo
phuong an tht ba, R? 14 hydroxy. Theo phuong an thir tu, R? 14 triflometyl. Theo phuong an
thir nam, R* 1 -NR°CO,R". Theo phwong 4n thir sdu, R* 12 -COR®. Theo phuong é4n thi
bay, R? 1a -CO,R". Theo phuong 4n thir tam, R? 1a -CONRR®. Theo phuong 4n tht chin, R
la -CON(ORa)Rb. Theo phuong an thit mudi, R? 1a (Cy.6)alkyl duoc thé tuy y. Theo khia
canh thir nhit ctia phuong 4n d6, R* 1a (Cy.¢)alkyl khong dugc thé. Theo khia canh thir hai

cia phuong an do, R%1a (Cyg)alkyl dugce thé mot 1an. Theo khia canh thi ba cta phuong an
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d6, R? 1a (Cy.)alkyl dugc thé hai 1dn. Theo phuong 4n thir mudi mét, R? 1a (Cs.5)xycloalkyl
dugc thé tiry y. Theo khia canh thir nhit ctia phuong 4n d6, R? 1a (Cs.7)xycloalkyl khéng
duge thé. Theo khia canh thtr hai ciia phuong an d6, R? 1a (Cs.p)xycloalkyl dugc thé mot
1an. Theo khia canh thir ba ctia phwong 4n d6, R? 13 (Cs.7)xycloalkyl dugc thé hai 14n. Theo
phwong 4n tht mudi hai, R? 13 aryl dugc thé tuy y. Theo khia canh thi nhit cia phuong an
do6, R? 12 aryl khong duoc thé. Theo khia canh thér hai cta phwong an d6, R* 14 aryl dugc thé
mdt 1an. Theo khia canh thir ba cta phuong 4n d6, R? 13 aryl duge thé hai 1an. Theo phuong
an thtr mudi ba, R* 1a (Cs.7)heteroxycloalkyl dugc thé tiy y. Theo khia canh thir nhét cua
phuong 4n d6, R* 1 (Cs.;)heteroxycloalkyl khong duoc thé. Theo khia canh thir hai cue
phuong 4n d6, R* 14 (Cs.;)heteroxycloalkyl dugc thé mot 1an. Theo khia canh thtr ba cia
phwong an d6, R* 1a (C5.7)heteroxycloalkyl duoc thé hai 1an. Theo phuong an thir mudi bon,
R? 12 (Cy.p)heteroxycloalkenyl dugc thé ty y. Theo khia canh thir nhit ciia phuong 4n do,
R? 14 (C;.9)heteroxycloalkenyl khong duoc thé. Theo khia canh thir hai ciia phwong an do,
R? 12 (C3)heteroxycloalkenyl dugc thé mot 1an. Theo khia canh tht ba cia phuong an do,
R* 14 (Csy)heteroxycloalkenyl dugc thé hai 1dn. Theo phwong an thi mudi lim, R? 13
heteroaryl dugc thé tily y. Theo khia canh thir nhit cua phuong 4n d6, R? 14 heteroary!
khong dugce thé. Theo khia canh tht hai cta phuong én do, R’ 1a heteroaryl dugc thé mot
14n. Theo khia canh tht ba cua phuong an do, R%1a heteroaryl dugc thé hai 1an.

Trong trudng hop R* 1a (Cr.¢)alkyl duge thé thy ¥, cac gia tri thich hop gdm co
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl, bat ky nhém nio trong sb
cac nhém nay c6 thé dugc thé tily ¥ boi mét hodc nhidu phin tir thé. Céc gid tri dugc lua
chon gbém cé metyl, hydroxymetyl, clopropyl va isobutyl. Cac gia tri cu thé gdm c6 metyl
va isobutyl, dic biét 1a metyl. _

Trong trudong hop R? 1a duoc thé tuy y (Csy)xycloalkyl, giad tri thich hop la
xyclohexyl, duoc thé tity y béi mot hodc nhidu phan tir thé.

Trong trudng hop R? 13 aryl duoc thé tiy ¥, gid tri thich hop 14 phenyl, duoc thé tuy
¥ béi mot hodc nhidu phan tir thé. Céac gia tri dugc lua chon gdm c6 phenyl, flophenyl,
clophenyl va metoxyphenyl.

Trong truong hop R? 13 (Cs.1)heteroxycloalkyl duge thé tuy y, cdc gia tri dic trung
gdm co azetidinyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl va thiomorpholinyl,
bét ky nhom nao trong s6 cic nhém nay c6 thé dugc thé tiy y boi mot hodc nhidu phan tir
the.

Trong trudng hop R* 1a (Cs.p)heteroxycloalkenyl dugc thé tuy y, gia tri dic trung 1a
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oxazolinyl, dugc thé tuy y béi mot hodc nhiéu phan tﬁ’ thé. Cac gi tri thich hop gdm c6
oxazolinyl, metyloxazolinyl, isopropyloxazolinyl va dimetyloxazolinyl.

Trong truong hop R? 1a heteroaryl dugc thé tdy ¥, cac gia tri ddc trung gdm cb
pyrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, tetrazolyl
va triazinyl, bit ky nhém nao trong sé cdc nhém nay c6 thé duoc thé tuy y béi mot hodc
nhiéu phan tir thé. CAc gia trj thich hop gdm c6 oxadiazolyl va pyridinyl, mdi trong sb cic
nhém nay co thé duoc thé tuy y béi mot hodc nhiéu phén t thé. Cac gia tri dugc lya chon
gbm c6 metyloxadiazolyl, isopropyloxadiazolyl, tert-butyloxadiazolyl va pyridinyl.

Theo mot phuong an dugc lya chon, R? 14 hydro, xyano, hydroxy, triflo-metyl, -
NR°CO,RY, -CORY, -CO,RY, -CONR"R® hoic -CON(ORMR; hoic R? 1a (Ci¢)alkyl,
xyclohexyl, phenyl, oxazolinyl, oxadiazolyl hodc pyridinyl, bt ky nhém nao trong s cac
nhém nay c6 thé duge thé tily y boi mot hodc nhidu phan tir thé.

Theo mét khia canh cu thé cia phuong an dé, R? 14 hydro hodc triflo-metyl; hodc R?
1a (Cy.¢)alkyl, phenyl hodc pyridinyl, bit ky nhém nao trong sd cic nhém nay c6 thé dugc
thé tuy y boi mot hodic nhiéu phén tir thé.

Céc vi du dién hinh v& cac phén tir thé tiry ¥ trén R? gdm c6 mdt hodc nhiéu phén tir
thé dugc chon doc lap tir halogen, xyano, nitro, (Cy.¢)alkyl, triflometyl, hydroxy, (Cj.
¢)alkoxy, diflometoxy, triflometoxy, (Cj)alkylthio, alkylsulfinyl C,, (Ci.¢)alkylsulfonyl,
amino, (Ci.¢)alkylamino, di(C,.¢)alkylamino, (Cy6)alkylcarbonylamino, (C,.
¢)alkoxycarbonylamino, (Ci.¢)alkylsulfonylamino, formyl, (C,.)alkylcarbonyl, carboxy,
(Cy6)alkoxycarbonyl, aminocarbonyl, (Cy.¢)alkylaminocarbonyl, di(C,.
¢)alkylaminocarbonyl, aminosulfonyl, (Cy¢)alkylaminosulfonyl va di(Cy.
¢)alkylaminosulfonyl.

Céc vi du thich hop vé cac phn tir thé tiry ¥ trén R? gbm c6 halogen.

Céc vi du dién hinh v& cac phan tir thé riéng trén R* gdm c¢6 mot hodc nhiéu phén tir
thé dugc chon doc 14p tur flo, clo, brom, xyano, nitro, metyl, etyl, isopropyl, tert-butyl,
triflometyl, hydroxy, metoxy, isopropoxy, diflometoxy, triflo-metoxy, metylthio,
metylsulfinyl, metylsulfonyl, amino, metylamino, dimetyl-amino, axetylamino,
metoxycarbonylamino, metylsulfonylamino, formyl, axetyl, carboxy, metoxycarbonyl,
aminocarbonyl, metylaminocarbonyl, dimetylamino-carbonyl, aminosulfonyl,
metylaminosulfonyl va dimetylaminosulfonyl.

Céc vi du dién hinh vé cac phan tir thé riéng trén R? gdm c6 flo.
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Cac gia tri dic trung ciia R® gdbm c6 hydro, xyano, hydroxy, triflometyl,
-NR°CO,R?, -CORY, -CO,RY, -CONRR®, -CON(OR®R®, metyl, hydroxymetyl, clo-propyl,
isobutyl, xyclohexyl, phenyl, flophenyl, clophenyl, metoxyphenyl, oxazolinyl,
metyloxazolinyl, isopropyloxazolinyl, dimetyloxazolinyl, metyl-oxadiazolyl,
isopropyloxadiazolyl, tert-butyloxadiazolyl va pyridinyl.

Céc gi4 tri chon loc ctia R? gdm c6 hydro, triflometyl, metyl, flophenyl va pyridinyl.

Dién hinh 1a R? 14 hydro, triflometyl hodc (C;)alkyl.

Céc gia tri minh hoa ctia R* gdm c6 hydro, triflometyl va metyl.

Thich hop 14 R? 13 hydro.

Théng thudng, R? 13 hydro; hodc R® 1a (C1.¢)alkyl, dugc thé tuy y béi mot hodc hai
nguyén tir halogen.

Pién hinh 12 R® 1a hydro hodc (C,_¢)alkyl.

Céc gia tri thich hop ciia R gdm c6 hydro va metyl.

Theo mdt phwong 4n, R? 1 hydro. Theo mdt phuong 4an khac, R 1a (C,)alkyl, diic
biét 1a metyl.

Thich hop 12 R* 12 hydro hoic (Cy.)alkyl.

Céc gié tri thich hgp cia R* gdm c6 hydro va metyl.

Theo mdt phuong 4n, R* 13 hydro. Theo mét phwong an khac, R* 1a (Cy.¢)alkyl, duge
thé tiy y boi mot hodc nhiu phan tir thé duge chon doc 1ap tir -OR® va -NR°RC. Theo mot
khia canh ctiia phuong an do, R*1a (Ci.¢)alkyl khong duogc thé, dic biét 1a metyl. Theo mot
khia canh khac ctia phuong 4n d6, R* 13 (Cy¢)alkyl dugc thé mot 1an boi -OR? hodc -NR°R®.
Theo mét khia canh khéac ctia phuong 4n d6, R 1a (Cy¢)alkyl dugc thé hai 1an béi hai phan
tir thé thé duoc chon doc 14p tir -OR® va -NRR®.

Céc vi du dién hinh vé cac phan tr thé thich hop trén R, R®, R®, R? hodc R®, hogc trén
gbe di vong -NRPR®, gdm c6 halogen, (Cr¢)alkyl, (Cyi)alkoxy, diflometoxy, triflometoxy,
(Ci.g)alkoxy(Ci¢)alkyl, (Ci.¢alkylthio, (Ci.)alkylsulfinyl, (C,¢)alkylsulfonyl, hydroxy,
hydroxy(Cj.¢)alkyl, amino(C,.¢)alkyl, xyano, triflometyl, oxo, (C,.¢)alkylcarbonyl, carboxy,
(Cy¢)alkoxycarbonyl, (C,.6)alkylcarbonyloxy, amino, (C;.¢)alkylamino, di(C;.¢)alkylamino,
phenylamino, pyridinylamino, (C,.)alkylcarbonylamino, (C,.¢)alkylcarbonylamino(C;.
g)alkyl, (C,.¢)alkoxycarbonylamino, (C,¢)alkylsulfonylamino, aminocarbonyl, (C;.
¢)alkylaminocarbonylva di(C,.¢)alkylaminocarbonyl.

Céc vi du dién hinh v& cac phén tir thé riéng trén R?, R®, R®, R¢ hodc RS, hoic trén gbe
di vong -NR°R®, gbm c6 flo, clo, brom, metyl, etyl, isopropyl, metoxy, isopropoxy,
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diflometoxy, triflometoxy, metoxymetyl, metylthio, etylthio, metylsulfinyl, metylsulfonyl,
hydroxy, hydroxymetyl, hydroxyetyl, aminometyl, xyano, triflometyl, oxo, axetyl, carboxy,
metoxycarbonyl, etoxycarbonyl, tert-butoxycarbonyl, axetoxy, amino, metylamino,
etylamino, dimetylamino, phenylamino, pyridinylamino, axetylamino, axetylaminometyl,
tert-butoxycarbonylamino, metylsulfonylamino, aminocarbonyl, metylaminocarbonyl va
dimetylaminocarbonyl.

Pién hinh 1a R® 1a hydro; hoidc R® 14 (C,.¢)alkyl, aryl(C .¢)alkyl hodc heteroaryl(C;.
oalkyl, bat k¥ nhom nao trong sé cac nhom nay c6 thé duge thé tuy v boi mot hodc nhidu
phan tir thé nhu duge xac dinh trén day.

Thich hop 1a R* 14 (C\.¢)alkyl, aryl(C,.¢)alkyl hodc heteroaryl(C.¢)alkyl, bit ky nhom
nao trong s cac nhom nay cé thé duoc thé tiy y boi mot hodc nhiéu phan tir thé nhu duoc
xac dinh trén day.

Céc gia tri thich hop cia R* gdm c6 hydro; va metyl, etyl, benzyl hodc isoindolyl-
propyl, bat ky nhom nao trong sé cic nhom nay c6 thé duge thé tiy y boi mot hode nhiéu
phan tir thé nhu duge x4c dinh trén day.

Céc gia tri chon loc ctiia R* gdm ¢ metyl, etyl, benzyl va isoindolylpropyl, bat ky
nhom nao trong sé cic nhém nay cé thé duoc thé tuy y boi mot hodc nhiéu phan tir thé nhu
dugc xac dinh trén day.

Céc vi du chon loc vé cac phan tir thé thich hop trén R® gdm c6 (C.¢)alkoxy vé oxo.

Céc vi du chon loc vé cdc phan tir thé riéng trén R* gdm c6 metoxy va 0xo.

Theo mdt phuong an, R? 1a hydro. Theo mot phuong an khac, R* 1a (C4)alkyl dugc
thé tuy y. Theo mét khia canh cua phuong an do, R Iy tudéng 1a (C)alkyl khong duoc thé,
dic biét 1a metyl. Theo mot khia canh khac cua phuong an do, R* 1y tudng 1a (C,¢)alkyl
duogc thé, vi du nhu metoxyetyl. Theo mdt phuong an khac, R* 1a aryl duge thé tiy y. Theo
mdt khia canh ctia phuong an d6, R 1a aryl khong duoc thé, dac biét 1a phenyl. Theo mot
Hﬁacmﬂﬂdﬂccﬁaphum&gﬁld@lﬁ%éam&dwqcﬂélnml&udécb@tbmndymhawLTheo
mdt phuong an khac, R? 14 aryl duge thé tiy ¥ (Cy.)alkyl, 1y tudng la aryl khong dugc thé
(C,6)alkyl, dic biét 12 benzyl. Theo mdt phuong an nira, R® 1 heteroaryl dugc thé tuy .
Theo mot phuong an nita, R* 1a heteroaryl dugc thé tuy y (C ealkyl, vi du nhu
dioxoisoindolylpropyl.

Céc gié tri riéng ctia R* gdm c6 metyl, metoxyetyl, benzyl va dioxoisoindolyl-propyl.

Thich hop 1a R 1a hydro hodc (Cy_g)alkyl.

Céc gié tri riéng 1¢ ctia R* gdm ¢6 hydro va metyl.
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Theo mdt khia canh cu thé, R® la hydro hodc triflometyl; hodac (C,)alkyl, (Cs.
p)xycloalkyl, (C;7)xycloalkyl(C,)alkyl, aryl, aryl(C,e)alkyl, (Cs.;)heteroxycloalkyl, (Cs.
Dheteroxycloalkyl(Cy.¢)alkyl, heteroaryl hodc heteroaryl(C,)alkyl, bat ky nhom nio trong
s6 cac nhém ndy ¢6 thé duoc thé tuy y boi mot hodc nhiéu phan tir thé nhu duge xac dinh
trén day.

Céc gid tri chon loc cua R gém c6 hydro; hodc (C,g)alkyl, aryl(Cyg)alkyl, (Cs.
Dheteroxycloalkyl hodc (Csp)heteroxycloalkyl(Cy)alkyl, bat ky nhém nao trong sé cac
nhom nay c6 thé duoc thé thy y bai mot hodc nhiéu phan tir thé nhu duge xac dinh trén day.

Céc gid tri ddc trung ctua R’ gdm c6 hydro va (C.¢)alkyl.

Theo minh hoa, R” 1a hydro hodc triflometyl; hodc metyl, etyl, n~propyl, isopropyl, n-
butyl, 2-metylpropyl, tert-butyl, pentyl, hexyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xyclopropylmetyl, xyclobutylmetyl, xyclopentylmetyl, xyclohexylmetyl,
phenyl, benzyl, phenyletyl, azetidinyl, tetrahydrofuryl, tetrahydrothienyl, pyrolidinyl,
piperidinyl, homopiperidinyl, ~morpholinyl, azetidinylmetyl, tetrahydrofurylmetyl,
pyrolidinylmetyl, pyrolidinyletyl, pyrolidinylpropyl, thiazolidinylmetyl, imidazolidinyletyl,
piperidinylmetyl, piperidinyletyl, tetrahydroquinolinylmetyl, piperazinylpropyl,
morpholinylmetyl, = morpholinyletyl, = morpholinylpropyl,  pyridinyl,  indolylmetyl,
pyrazolylmetyl, pyrazolyletyl, imidazolylmetyl, imidazolyletyl, benzimidazolylmetyl,
triazolylmetyl, pyridinylmetyl hodc pyridinyletyl, bat ky nhom nao trong s6 cac nhom nay
6 thé duoc thé tuy y boi mot hodc nhiéu phén ttr thé nhu duge xac dinh trén day.

Céc gia tri dai dién cua R® gdbm c6 hydro; hodc metyl, etyl, n-propyl, benzyl,
pyrolidinyl hoic morpholinylpropyl, bat ky nhém nao trong s6 cac nhom nay c6 thé dugce
thé tiy ¥ bdi mot hodc nhidu phan tir thé nhu duoc xéc dinh trén day.

Céc vi du chon loc vé cac phan tir thé thich hop trén R® 26m c6 (C,g)alkoxy, (C.
¢)alkylthio, alkylsulfinyl C,., (Cig)alkylsulfonyl, hydroxy, xyano, (C,.¢)alkoxycarbonyl, di-
(Ci.¢)alkylamino va (C,.4)alkoxycarbonylamino.

Céc vi du chon loc vé cac phan tir thé riéng trén R® gdm cO metoxy, metylthio,
metylsulfinyl, metylsulfonyl, hydroxy, xyano, tert-butoxycarbonyl, dimetylamino va tert-
butoxycarbonylamino.

Céac gia tri riéng cua R gdm c¢6 hydro, metyl, metoxyetyl, metylthioetyl,
metylsulfinyletyl, metylsulfonyletyl, hydroxyetyl, xyanoetyl, dimetylamino-etyl, tert-
butoxycarbonylaminoetyl, dihydroxypropyl, benzyl, pyrolidinyl, tert-
butoxycarbonylpyrolidinyl va morpholinylpropyl.
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Theo mot phuong an, R’ 1a hydro. Theo mdt phuong an khac, R® Ia (Cig)alkyl, dac
biét 1a metyl.

Céc gia tri chon loc cua R° gé)m c6 hydro; hodc (C,)alkyl, (Cs.7)xycloalkyl hodc (Cs.
Jheteroxycloalkyl, bit ky nhom nao trong sb cac nhom nay co thé duge thé tiy ¥ bi mot
hodc nhiéu ph?m ttr thé nhu duoc xac dinh trén day.

Theo mot khia canh cu thé, R 1a hydro, (C,.¢)alkyl hodc (C;_7)xycloalkyl.

Cac gid tri dai dién cta R® gdm c6 hydro; hodc metyl, xyclobutyl, xyclopentyl,
xyclohexyl, tetrahydropyranyl va piperidinyl, bat ky nhém nao trong sd cac nhom nay c6 thé
duoc thé tuy y bodi mot hodc nhiéu phén tir thé nhu duge xéc dinh trén day.

Céc vi du chon loc vé céc phan tir thé thich hop trén R gdm c6 alkylcarbonyl (Cy6)va
(Cyg)alkoxycarbonyl.

Cac vi du chon loc vé& cac phan tr thé riéng trén R® gdm co axetyl va tert-
butoxycarbonyl.

Céc gid tri riéng cua R® gdm c¢6 hydro, metyl, xyclobutyl, xyclopentyl, xyclohexyl,
tetrahydropyranyl, axetylpiperidinyl va tert-butoxycarbonylpiperidinyl,

Thich hop 1a R® 1a hydro hoac (C,)alkyl. Theo mot phuong an, R® 1a hydro. Theo
mot phuong an khac, R 1a (Cy)alkyl, ddc biét 1a metyl hodc etyl, dac biét 1a metyl. Theo
mot phuong an nita, R° 1a xycloalkyl Cs_7, vi du nhu xyclopropyl, xyclobutyl, xyclopentyl
hodc xyclohexyl.

Ngoai ra, gbc -NRR® ¢6 thé thich hop 14 azetidin-1-yl, pyrolidin-1-yl, oxazolidin-3-
yl, isoxazolidin-2-yl, thiazolidin-3-yl, isothiazolidin-2-yl, piperidin-1-yl, morpholin-4-yl,
thiomorpholin-4-yl,  piperazin-1-yl, homopiperidin-1-yl, homomorpholin-4-yl  hodc
homopiperazin-1-yl, bit ky nhém nao trong sd cic nhom nay co thé dugc thé ty y bdi mot
hodc nhiéu phﬁn ttr thé nhu duoc xéac dinh trén day.

Céc vi du chon loc vé cac phan tir thé thich hop trén goc di vong -NRR® gbm ¢6 (C,.
¢)alkyl, sulfonyl(C,_¢)alkyl, hydroxy, hydroxy(C,.¢)alkyl, amino(C,¢)alkyl, xyano, oxo, (C,.
¢)alkylcarbonyl, carboxy, (C,¢)alkoxycarbonyl, amino, (C,.)alkylcarbonyl-amino, (Cs.
¢)alkylcarbonylamino(C,_¢)alkyl, (C,.¢)alkoxycarbonylamino, aminocarbony]l va
sulfonylamino(C,_¢)alkyl.

Céc vi du chon loc vé cac phan tir thé riéng trén gbc di vong -NRR® gdm c6 metyl,
metylsulfonyl, hydroxy, hydroxymetyl, aminometyl, xyano, oxo, axetyl, carboxy,
etoxycarbonyl, amino, axetylamino, axetylaminometyl, tert-butoxy-carbonylamino,

metylsulfonylamino va aminocarbonyl.

-24-



22932

Céc gia tri riéng cta gbc -NR"R® gdbm c6 azetidin-1-yl, hydroxyazetidin-1-yl,
hydroxymetylazetidin-1-yl, (hydroxy)(hydroxymetyl)azetidin-1-yl, aminometyl-azetidin-1-
yl, xXyanoazetidin-1-yl, carboxyazetidin-1-yl, aminoazetidin-1-yl, aminocarbonylazetidin-1-
yl, pyrolidin-1-yl, aminometylpyrolidin-1-yl, oxopyrolidin-1-yl, axetylaminometylpyrolidin-
1-yl, tert-butoxycarbonylaminopyrolidin-1-yl, oxo-oxazolidin-3-yl, hydroxyisoxazolidin-2-
yl,  thiazolidin-3-yl,  oxothiazolidin-3-yl,  dioxo-isothiazolidin-2-yl,  piperidin-1-yl,
hydroxypiperidin-1-yl, hydroxymetylpiperidin-1-yl, aminopiperidin-1-yl,
axetylaminopiperidin-1-yl, tert-butoxycarbonylaminopiperidin-1-yl,
metylsulfonylaminopiperidin-1-yl, morpholin-4-yl, piperazin-1-yl, metylpiperazin-1-yl,
metylsulfonylpiperazin-1-yl, oxopiperazin-1-yl, axetylpiperazin-1-yl,
etoxycarbonylpiperazin-1-yl va oxohomopiperazin-1-yl.

Thich hop la R 1a hydro; hodc aryl (C¢)alkyl, hodc heteroaryl, bat ky nhém nao
trong s6 cic nhom nay co thé duoc thé tiy v boi mot hodc nhidu phin tir thé nhu duoc xéac
dinh trén day.

Céc vi du chon loc vé cac gia tri thich hop cho RY gém c6 hydro, metyl, etyl,
isopropyl, 2-metylpropyl, tert-butyl, xyclopropyl, xyclobutyl, phenyl, thiazolidinyl, thienyl,
imidazolyl va thiazolyl, bat ky nhom nao trong sd cic nhém nay co thé duge thé tly y béi
mot hodc nhiéu phén tir thé nhu duge xac dinh trén day.

Céc vi du chon loc vé cc phan tir thé thich hop trén R¢ o0m ¢6 halogen, (C,.¢)alkyl,
(Cy.g)alkoxy, oxo, (C,¢)alkylcarbonyloxy va di(C,_¢)alkylamino.

Céc vi du chon loc vé cac phén tt thé cu thé trén R g@)ln c6 flo, metyl, metoxy, oxo,
axetoxy va dimetylamino.

Theo mot phuong an, R 1a hydro. Theo mét phuong an khac, R 1a (Cy.6)alkyl duoc
thé tiy y. Theo mot khia canh ctia phuong an do, R¢ ly tuong 1a (Cy.¢)alkyl khong duogc thé,
vi du nhu metyl, etyl, isopropyl, 2-metylpropyl hodc tert-butyl, dic biét la metyl hodc etyl,
dac biét 1a metyl. Theo mdt khia canh khac cua phuong én do, RY Iy tuong 1a (C.g)alkyl
duoc thé, vi du nhu metyl duoc thé hodc etyl duoc thé, gdm cé axetoxymetyl,
dimetylaminometyl va trifloetyl. Theo mot phuong 4n khac, RY 1a aryl duge thé tay y. Theo
mot khia canh cua phuong an do, R¢ 13 aryl khong duoc thé, dic biét la phenyl. Theo mot
khia canh khéc ctia phuong an do, R 12 aryl duoc thé mot 1dn, dac biét 1a metylphenyl. Theo
mot khia canh khac cta phuong an do, RY 1a aryl duoc thé hai 14n, vi du nhu
dimetoxyphenyl. Theo mot phuong an nita, R 1a heteroaryl duoc thé tiy ¥, vi du nhu

thienyl, clothienyl, metylthienyl, metylimidazolyl hodc thiazolyl. Theo mot phuong an khéc,
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R® 1a duoc thé tuy ¥ (Csq)xycloalkyl, vi du nhu xyclopropyl hodc xyclobutyl. Theo mot
phuong an nira, R® 1a (Cy.p)heteroxycloalkyl duoc thé tuy v, vi du nhu thiazolidinyl hodc
oxothiazolidinyl.

Cac vi du chon loc vé céc gia tri riéng cho R¢ g61n c6 hydro, metyl, etyl,
axetoxymetyl, dimetylaminometyl, etyl, trifloetyl, isopropyl, 2-metylpropyl, tert-butyl,
xyclopropyl, xyclobutyl, phenyl, dimetoxyphenyl, thiazolidinyl, oxothiazolidinyl, thienyl,
clothienyl, metylthienyl, metylimidazolyl va thiazolyl.

Thich hop 1a R® 1a hydro hodc (Cy.q)alkyl.

Céc gié tri riéng 1€ clia R? gdm ¢6 hydro va metyl.

Mot gid tri cu thé cua R 1a etyl.

R"7 14 hydro, triflometyl hodc (C,¢)alkyl; va

R" 12 hydro hodc (Cy.¢)alkyl.

Thich hop 1a R" 1a hydro hoic (C_¢)alkyl.

Céc gid tri thich hop cua R'? gém c6 hydro, triflometyl va metyl.

Theo phuong én thir nhat, R'? 12 hydro. Theo phuong an thir hai, R" 1a triflometyl.
Theo phuong 4n thir ba, R'* 1a (C )alkyl, dac biét 1a metyl.

Céc gia tri thich hop cia R" gém ¢6 hydro va metyl.

Theo mot phuong én, R" 13 hydro. Theo mot phuong an khéc, R" 12 (C\¢)alkyl, dac
biét 1a metyl.

Mot phan 16p cta cac hop chét theo sang ché duoc thé hién boi cac hop chét c6 cong

thire (IIA), va cac muoi dugce dung va céc solvat cia chiing:

i
@) N
Y \Z
N
n/[ j
A N R]2
N/
/k\ | /N
HNT N7 N
13
R
(IIA)

trong do:
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A" 1a  hydro, xyano, (Cg)alkyl, triflometyl, -CH,CF;  -CH,OR?,
-CH,CH,OR?, -CH,CO,R?, -CH,CONRPR® hodc (Cy.)xycloalkyl; va

7, R, R" R* R’ R va RY nhu duoc xac dinh trén day.

Theo phuong an thir nhit, A'' 1a hydro. Theo phuong 4n tht hai, A'' 14 xyano. Theo
phuong an tht ba, A'' [a (C,¢)alkyl, thuong la metyl, etyl, isopropyl hodc isobutyl, dac biét
la metyl hodc etyl, dac biét 1a metyl. Theo phuong an thu tu, A'' la triflometyl. Theo
phuong an thir nam, A'' 1a -CH,CF5. Theo phuong an thu sau, A'' 1a -CH,OR®. Theo
phuong 4n thtr bay, A' 1a -CH,CH,OR®. Theo phuong 4n tht tam, A'' 1a -CH,CO,R*. Theo
phuong 4n tht chin, A'' 1a -CH,CONR"R®. Theo phuong an thir muoi, A'' 1a (Cs.
7)xycloalkyl, dac biét la xyclopropyl.

Thong thuong, A'' 1a hydro, xyano, (Cigalkyl, -CH,OR®, -CH,CH,OR"
-CH,CO,RY, -CH,CONRR® hoiic (Cs.7)xycloalkyl.

Céc gia tri chon loc cua A'' gdm ¢6 hydro, xyano, metyl, etyl, isopropyl, isobutyl, -
CH,OR?, -CH,CH,0R?, -CH,CO,RY, -CH,CONR"R va xyclopropyl.

Thich hop 1a A'' 1a hydro, (C¢alkyl, triflometyl, -CH,CF;, -CH,OR" hoic -
CH,CH,0R".

Céc gid tri thich hop cia A'' gdm c6 hydro, metyl, etyl, isopropyl, isobutyl,
triflometyl, -CH,CF3, hydroxymetyl va hydroxyetyl.

Dién hinh 1a A'' 14 hydro, (C,.¢)alkyl hoac -CH,OR®.

Céc gia tri cu thé cia A'! gdm c6 hydro, metyl va hydroxymetyl.

Céc gia tri thich hgp cta A'! gdm c6 hydro va metyl.

Theo mot phuong &4n dugc lya chon, Alla metyl, etyl hodc hydroxyetyl. Theo khia
canh tht nhit cta phuong an do, A" 1a metyl. Theo khia canh thr hai cia phuong an do,
A''14 etyl. Theo khia canh th ba ctia phuong 4n do, A''1a hydroxyetyl.

Mot phén 16p khéc cua céc hop chét theo sing ché dugce thé hién bdi cac hop chat c¢6

cong thie (IIB), va cac mudi duge dung va céc solvat cua ching:
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X
g

V4

AH

RIZ
NG \
/K\ ‘ N
HNT NN
R13

(IIB)

trong d6 Z, A", R"?vaR" nhu duoc xac dinh trén day.

Mdi hop chit méi riéng theo sang ché nay chtra ché pham dugc md ta trong cac Vi du
kem theo, va cac mudi dugc dung va céc solvat cia ching.

Céc hop chét theo sdng ché nay co loi trong didu tri va/hodc phong nglra céc loai
bénh tat khac nhau & nguoi. Céc loai bénh nay g6m 6 cac rdi loan ung thu, ty mién dich va
viém nhiém; cac bénh virut va bénh sdt rét; va thai ghép té bao va co quan.

Céac r6i loan viém nhiém va tu mién dich gém 6 cac rdi loan tu mién dich toan than,
cac rbi loan ndi tiét tu mién dich va cac rdi loan tu mién dich ddc hi¢u co quan. Cac rdi loan
ty mién dich toan than gém c6 lupus ban do toan than (SLE), bénh vay nén, viém mach,
viém da co, bénh ctng da, da xo cting, viém cimg khop dbt séng, viém thap khép va hoi
chtmg Sj6gren. Cac rdi loan ndi tiét tu mién dich gdm co viém tuyén giap. Céc rbi loan tu
mién dich dac hiéu co quan.génlcé bénhlAﬁkﬁson,bénhian,huyéthoéc bénh thiéu mau é4c
tinh, viém than tiéu cdu (gom c6 hoi chimg Goodpasture), bénh Graves, bénh xudt huyét
giam tiéu cau vo can, bénh tiéu duong mellitus phu thude insulin, bénh tiéu dudng vi thanh
nién, viém mang nho, bénh viém duong rudt (gém c6 bénh Crohn va bénh viém loét dai
trang), bénh da phong ning, bénh viém da co dia, viém gan ty mién, X0 gan mat nguyén
phm;vﬁn1ﬂmnhphénangturn£n,Vﬁnlﬁnlurnﬁ&Lt@nhnhuoccovévéshﬂlurnh@n.

Céc roi loan ung thu, c6 thé 1a cép tinh hodc man tinh, gém ¢6 cac rdi loan tdng sinh,
cuthéléungthu,6(iyggv@;génluﬁdéngxéicévﬁ,cuthélaconlqaﬁﬁ.Cécloaiungthu
cu thé gdm c6 bénh mau 4c tinh (gdm c6 ung thu bach cau va u lympho) va bénh mau khong
4c tinh (gdbm c6 ung thu khdi u ran, budu thit, u mang ndo, u nguyén bao than kinh dém da
hinh, u nguyén bao than kinh, khdi u ac tinh, ung thu biéu mé da day va ung thu té bao

than). Ung thu bach cdu man tinh c6 thé 1a dang tiy hodc dang lympho. Céc loai ung thu
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bach cau gdm c6 ung thu bach ciu té bao T nguyén bao, ung thu bach cidu man tinh nguyén
bao tiy (chronic myelogenous leukaemia - CML), ung thu bach cdu bach huyét bao/dang
lympho (chronic lymphocytic/lymphoid leukaemia - CLL), ung thu bach ciu té bao long,
ung thu bach cdu nguyén bao cdp tinh (acute lymphoblastic leukaemia - ALL), ung thu bach
cau cép tinh nguyén bao tuy (acute myelogenous leukaemia - AML), hdi chung rdi loai sinh
tiy, ung thu bach ciu trung tinh man tinh, ung thu bach cau té bao T nguyén bao cép tinh, u
tuong bao, ung thu bach ciu té bao lon nguyén bao mién dich, ung thu bach cau té bao vo,
da u tay, ung thu bach cau cdp thé mau tiéu cdu cip tinh, ung thu bach ciu dang tién tiy bao
va bénh ting sinh nguyén tiy bao hdng cdu. Cac loai u lympho gdm ¢6 u lympho éc tinh, u
lympho Hodgkin, u lympho khéng Hodgkin, u lympho té bao T nguyén bao lympho, u
lympho Burkitt, u lympho thé nang, u lympho MALT1 va u lympho vung ria. C4c loai bénh
mau khong 4c tinh gdm c¢6 ung thu tuyén tién liét, phoi, vu, truc trang, rudt két, hach bach
huyét, bang quang, than, 14 lach, gan, budng trimg, tir cung, co tir cung, ndo, da, xuong, da
day va co.

Céc bénh virut gdm c6 cic bénh nhiém khuan gay ra bai cac ho virut khac nhau, gom
c6 Retroviridae, Flaviviridae, Picornaviridae. Cac giéng virut khdc nhau trong ho
Retroviridae g61n cO Alpharetrovirus, Betaretrovirus, Gammaretrovirus, Deltaretrovirus,
Epsilonretrovirus, Lentivirus va Spumavirus. Cac thanh vién cta gidng Lentivirus gdm cé
virut gdy suy giam mién dich & ngudi 1 (HIV-1) va virut gdy suy giam mién dich & ngudi 2
(HIV-2). Céac gibng virut khac nhau trong ho Flaviviridae gdm c6 Flavivirus, Pestivirus,
Hepacivirus va virut viém gan G. Céc thanh vién cta giéng Flavivirus gbm c6 virut bénh s6t
Dengue, virut bénh sét vang, virut viém ndo Tdy Song Nin va virut viém nao Nhét Ban. Cac
thanh vién cta gidng Pestivirus gdm c6 virut gy bénh tiéu chdy & bo (bovine viral diarrhoea
virus - BVDV), virut dich ta heo va virut gdy bénh bién gioi 2 (BDV-2). Céc thanh vién cua
gidng Hepacivirus gdm c6 virut viém gan C (HCV). Céc thanh vién cta virut viém gan G
gdm ¢6 virut viém gan G. Céac giéng khic nhau trong ho Picornaviridae gbm ¢
Aphthovirus, Avihepatovirus, Cardiovirus, Enterovirus, Erbovirus, Hepatovirus, Kobuvirus,
Parechovirus, Sapelovirus, Senecavirus, Teschovirus va Tremovirus. Cac thanh vién cua
gidng Enterovirus gdm co virut gdy bénh viém tly xam, virut coxsackie A, virut coxsackie
B va rhinovirut.

Thai ghép co quan gém viée thai cac co quan hodc té bao dugc cdy hoac ghép (ghép
ddng loai va ghép di loai), gdm c6 bénh phan tmg ghép chéng chu. Thuat ngir “co quan”
nhu duge st dung ¢ ddy nghia 1a tit ca cic co quan hodc cic bo phéan ciia cac co quan &
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dong vat ¢6 v, cu thé 1a ngudi, gdm co than, phoi, thy xuong, toc, gide mac, mat (thiy tinh
thé), tim, van tim, gan, 14 lach, mach méu, da, co, xuong, rudt va da day. Thuat nglr “thai”
nhu duoc sir dung & ddy nghia 14 tit ca cac phan tng clia co thé nhan hodc co thé duge cay
ma cudi cung din dén lam chét té bao hodc mo trong co quan duoc cdy, hodc ¢6 anh hudng
x4u dén kha ning hoat dong va kha ning song cta co quan duoc cdy hodc ngudi nhan. Cu
thé, didu nay dong nghia voi cac phan ung thai cap tinh hodc man tinh.

Thai ghép té bao gdm viée thai cdy té bao va cdy di loai. Rao can chinh dbi véi cdy
di loai chinh 1a ngay ca trudc khi céc té bao lympho T (chiu trach nhiém thai ghép dong
loai) dugc hoat hoa, hé mién dich bdm sinh (dac biét 14 cac té bao lympho B doc lap véi T
va cac dai thuc bao) duogc hoat hoa. Piéu nay kich thich hailoaithéicép tinh sém va
nghiém trong, duoc goi twong Gng 14 thai siéu cip tinh va thai mach mau. Cac thude e ché
mién dich thong thuong, gdm c6 xyclosporin A, khong hiéu qua trong viée cdy di loai. Cac
hop chit theo sang ché nay khong c6 kha ning bi nhuoc diém nay. Kha niang ctia cac hop
chét theo sang ché nay trong viéc uc ché su tao thanh khang thé di loai doc lap voi T cling
nhu su hoat hoa dai thuc bao ¢é thé dugc ching minh béng kha nang cua ching trong viéc
ngan ngira viée thai ghép di loai & chudt thiéu té bao T, thiéu tuyén e dugc ghép tim cia
chudt hamster di loai.

Sang ché nay dé xudt duogc phdm chira hop chit theo sang ché nhu duge mo ta trén
day, hodc mudi duoc dung hodc solvat cia né, két hop véi mot hoac nhiéu chét mang duogc
dung.

Duoc pham theo sang ché c6 thé c6 dang thich hop sir dung qua dudng miéng, ma,
ngoai rudt, mii, cuc bo, mét hodc truc trang hodc c¢6 dang thich hop dé sur dung béng cach
hit hodc bom vao.

Dé st dung qua duong miéng, cac duoc phdm c6 thé co dang, vi du nhu, vién nén,
vién thudc hinh thoi hodc bao con nhong duoc diéu ché biang cic phuong phéap thong thuong
vai cac ta dugc duoc dung,chéng han nhu céac chét lién két (vi du nhu tinh bot ngd dugce
gelatine héa sin, polyvinylpyrolidon hodc hydroxypropyl metyl xeluloza); cdc chat dém (vi
du nhu lactoza, xeluloza vi két tinh hodc canxi hydrophosphat); cac chét boi tron (vi du nhu
magie stearat, tan hodc silic oxit); céc chét ra (vi du nhu tinh bot khoai tdy hodc natri
glycollat); hodc cic chét 1am w6t (vi du nhu natri lauryl sulfat). Céc vién nén cé thé dugc
pht bang cac phuong phap da dugc biét rd trong linh vuc k¥ thudt. Cac ché pham long dé sir
dung qua dudng miéng co thé co dang, vi du nhu, dung dich, sir6 hodc huyén phu, hoac
chung cé thé duoc 1a dudi dang san phém kho dé két hop véi nudce hodc ta dugc long thich
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hop khéc trude khi str dung. Cac ché pham 1ong nay c6 thé duoc didu ché bang cach cac
phuong phap thong thuong véi cac phu gia duge dung, chang han nhu chit tao huyén phu,
chat nhil héa, ta duge khong c6 nude hodc chit bao quan. Cac ché phdm ciing c6 thé chira
1nu6id@n,ch&iaohuong,ch&%@oxnéuhoécchétdudnghba,khiﬂﬁchhqp‘

Cac ché pham dé st dung qua dudong miéng c6 thé duoc bao ché mot cach thich hop
dé giai phong c6 kiém soat hop chét hoat tinh.

Dé st dung qua mé, cac duge phdm c6 thé co dang vién nén hodc vién thude hinh thoi
duoc bao ché theo cach thong thudng.

Céc hop chét c6 cong thirc (IA) c6 thé duoc bao ché dé sir dung ngoai rudt bing cach
truyén hodc tiém tinh mach nhanh. Cac ché pham dung dé tiém co6 thé dugc 1a duéi dang lidu
don vi, vi du nhu trong céc 6ng thube tiém thuy tinh hodc cac dd dung da liéu, vi du nhu lo
thiiy tinh. Duoc pham dé tiém c6 thé ¢6 cac dang nhu huyén phii, dung dich hodc nhil twong
trong cac ta duoc 16ng ¢6 nude hodc ¢ dau, va c6 thé chia cac chat bao ché, chang han nhu
cac chét tao huyén phu, lam 6n dinh, bao quan va/hodc phan tan. Ngoai ra, hoat chit ¢o thé
c6 dang bot dé két hop v6i mdt td duoc 16ng, vi du nhu nude khong co chét gay s6t vo trung,
trude khi str dung.

Ngoéicécchéphénlduqcrnétéuéndéy,ca:hqpchétcéc@ngthﬁc(LA)cﬁngcéthé
duqcbéochéduéidangchéph&niéngdong.Cécchéphénlcétécdungléudainhuvéycé
thé duoc dung bing cach ghép cdy hodc tiém trong co.

Pé sir dung qua miii hodc str dung bing céch hit, cic hop chét theo sang ché nay cé
thé dugc van chuyén mot cach thuan lgi dudi dang phun son khi cho cac bang 4m nén hodc
méay x6ng khi dung, c6 st dung chét nd ddy, vi du nhu diclodiflometan, flotriclometan,
diclotetrafloetan, carbon dioxit hodc hodc hdn hop céc khi khéc.

Néulnuén,cécduqcphénlcéthéduchuavéocécbéngénlhoécﬂﬁétbidhmluong
ma c6 thé chtra mdt hodc nhiéu dang lidu don vi chira hoat chat. Bang 4m hoic thiét bi dinh
luong c6 thé di kém véi céc chi dan st dung.

Dé st dung cuc bd, cac hop chit sir dung trong sang ché nay ¢6 thé dugc bao ché mot
cach thuan lgi dudi dang pomat thich hgp chira thanh phén hoat tinh duoc tao huyén phu
hoac dugc hoa tan trong mot hodc nhiéu chat mang dugc dung. Cac chét mang cu thé gé)m
¢6, vi du nhu, diu khoang, diu mo hoa long, propylen glycol, polyoxyetylen,
polyoxypropylen, sap nhil hoa va nude. Ngoai ra, cdc hgp chat stir dung trong sang ché nay
¢6 thé dugc bao ché dudi dang thude xire ngoai da chira thanh phan hoat tinh duge tao huyén
pht hodc dugc hoa tan trong mot hodc nhidu chit mang dugc dung. Cac chit mang cu thé
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g6111 6, vi du nhu, dau khoéng, sorbitan monostearat, polysorbat 60, sap xetyl este, rugu
xetearyl, ruou benzyl, 2-octyldodecanol va nudc.

Dé sir dung qua mit, cac hop chit str dung trong sang ché nay co6 thé dugc bao ché
mdt cach thuén loi dudi dang cac huyén phu duoc tan vun trong mubdi vo tring, duoc didu
chinh d6 pH, ding twong c6 hodc khong c6 chat bao quan, ching han nhu chat diét khuan
hodc diét ndm, vi du nhu phenylmercuric nitrat, benzylalkoni clorua hodc chlorhexidin
axetat. Ngoai ra, dé sir dung qua mét, cac hop cht ¢6 thé duoc bao ché dudi dang pomat,
ching han nhu md bdi tron.

Dé st dung qua truc trang, cac hop chat sir dung trong sang ché nay co thé duoc bao
ché mot cach thuan loi dudi dang thube dan. Cac hop chét nay cé thé duge diéu ché béng
cach tron thanh phan hoat tinh v6i mot ta duge khong gay kich thich thich hop c6 dang ran &
nhiét d phong nhung c6 dang 16ng ¢ nhiét do cua truc trang va do do s€ tan trong truc trang
dé giai phong thanh phan hoat tinh. Céc vat liéu nay gdm c6, vi du nhu, bo cacao, sép ong va
polyetylen glycol.

Luong hop chat st dung trong sang ché can dé phong hodc diéu tri tinh trang bénh cu
thé s& thay ddi tuy thude vao hop chat duoc chon va tinh trang ctia bénh nhén can diéu tri.
Tuy nhién, n6i chung, cic lidu hang ngdy c6 thé nim trong khoang tir 10 ng/kg dén 1000
mg/kg, thong thuong 1a tir 100 ng/kg dén 100 mg/kg, vi du nhu khoang 0,01 mg/kg dén 40
mg/kg trong luong co thé, dé ding qua duong miéng hodc ma, tir khoang 10 ng/kg dén 50
mg/kg trong luong co thé dé sir dung ngoai rudt, va tir khoang 0,05 mg dén khoang 1000
mg, vi du nhu tir khoang 0,5 mg dén khoang 1000 mg, dé sir dung qua miii hodc hodc dé si

dung bang céch hit hodc bom vao.

M0 ta chi tiét cac phwong an thue hién sang ché
Céc hop chit c6 cong thire (IA) trén ddy c¢6 thé duge diéu ché bang quy trinh bao gdm
budc gay phan tng hop chit ¢ cong thire (I11) v6i hop chit c6 cong thie (IV):

L R
N o’
/k\ | \/N .
R' N~ N
R3
(I1T) (IV)
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trong d6 R1 [a -NHj;

R*vaR’ trong ung 1a R vaR";

Q. R" va R" nhu duoc xac dinh trén day, va

L' 14 mdt nhém roi thich hop.

Nhém roi L' thuong 12 nguyén tir halogen, vi du nhu clo.

Thong thuong, phan ung s€ dugc thuc hién véi su c6 mat bazo, thong thuong la amin
hitu co, chang han nhu N,N-diisopropyletylamin. Phan tng duoc thuc hién mot cach thuin
loi ¢ nhiét do xung quanh hodc nhiét do cao trong mot dung moi thich hgp, vi du nhu dung
mdi ete vong ching han nhu 1,4-dioxan, hodc dung mdi aprotic ludng cue, chang han nhu
N,N-dimetylformamit, hodc (C,_)alkanol, chéng han nhu n-butanol.

Theo mdt phuong 4n khéc, cac hop chat co cong thirc (IA) néu trén trong d6 Y 1a -
C(O)-, ¢6 thé duge diéu ché bang mdt quy trinh bao gdm bude cho hop chit tuong tng co
cong thirc L2-C(0)-Z phéan Ung va6i hop chét co cong thirc (VA), (VB), (VC), (VD) hoic
(VE):

| i |
N N N
EFxe O @
N R2 N Rz N R’.
NT N N7 SN NG SN
1)\\ ‘ /N 1)\\ ‘ /N /j\\ ‘ /N
R NT N R'ONT N R N7 N
R R R’
(VA) (VB) (VC)
| i
N N
R’ W N R’
NG NG N
1/k\ l /N 1/k\ ‘ /N
R N~ N R N~ N
I \s
(VD) (VE)
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trong do V, W, Z, Al, Az, Rl, R? va R® nhu dugc xac dinh trén day, va L% 1a mot nhom roi
thich hop.

Nhom roi L? thuong 1a nguyén tir halogen, vi du nhu clo.

Phan ung duoc thuc hién mot cdch thudn lgi ¢ nhiét do xung quanh trong mdt dung
moi thich hop, vi du nhu dung mbi ete, chéng han nhu 1,4-dioxan, hodc dung mdi dugc clo
hoa chang han nhu diclo-metan, thudng c6 mat bazo. Bazo thich hop dé st dung trong phan
g 6 thé 1a bazo hitu co, chang han nhu N,N-diisopropyletylamin, hodc bazo vo co, ching
han nhu kali carbonat.

Ngoai ra, nhom roi L? ¢6 thé 1a 2-metyl-3-(triflometylsulfonyl)-1H-imidazol-3-ium-
1-yl, trong trudng hgp nay phan tung co thé duoc thuc hién mét cach thuén loi & nhiét do
xung quanh trong mot dung méi hitu co, chang han nhu axetonitril.

Theo mdt phuong an khac, cac hop chit c6 cong thire (IA) néu trén trong do Y 1a -
C(0)- ¢6 thé duge didu ché bang mot quy trinh bao gdm bude cho hop chét ¢6 cong thirc
(VA), (VB), (VC), (VD) hoic (VE) nhu duoc xac dinh trén ddy phan tng voi hop chét cé
cong thirc Z-CO,H. Tuong tu, cac hop chit c6 cong thie (IA) néu trén trong do Y 1a -
C(0)C(0)- ¢6 thé dugc diéu ché bing mot quy trinh bao gdm bude cho hop chat ¢ cong
thirec (VA), (VB), (VC), (VD) hodc (VE) nhu dugc xac dinh trén day phéan tng véi hop chat
co cong thue Z-C(O)CO,H.

Phan tng dugc thuc hién mot cach thudn lgi ¢ nhiét do xung quanh trong mot dung
moi thich hop, vi du nhu dung moi aprotic ludng cuc, ching han nhu N,N-dimetylformamit,
thuong ¢6 mat chat phan tng lién két hodc bazo. Chét phan tng lién két thich hop dé su
dung trong phan tng c6 thé 1a O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni
hexaflophosphat (HATU). Bazo thich hop dé sir dung trong phan tng c6 thé 1a bazo hitu co,
ching han nhu N, N-diisopropyl-etylamin.

Theo mot phuong an khac, cac hop chit ¢6 cong thic (IA) néu trén trong do Y 1a -
C(O)NH- ¢6 thé dugc diéu ché bang mét quy trinh bao gdm bude cho hop chét co cong thire
(VA), (VB), (VC), (VD) hodc (VE) nhu dugc xac dinh trén day phan Gng vadi chét dan xuét
isoxyanat co cong thuc Z-N=C=0, trong dé Z la nhu dugc xéac dinh trén day.

Phan Urmg dugc thuc hién mdt cach thuan lgi & nhi¢t do thich hop, vi du nhu nhiét do
xung quanh hodc nhiét do xap xi 0°C, trong mdt dung méi thich hop hodc hdn hop cua céac
dung mdi. Dung moi nay hodc cic dung moi nay thong thuong cé thé duoc chon, khi thich
hop, tr dung moi ete, chéng han nhu 1,4-dioxan hodc tetrahydrofuran, dung méi dugc clo
héa, chang han nhu diclometan, dung mdi chira nitril, ching han nhu axetonitril, va dung
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mdi aprotic ludng cuc, chang han nhu N ,N-dimetylformamit. Theo tly chon, phan ting c6
thé dugc thuc hién véi sw c¢6 mit cta bazo, vi du nhu bazo hitu ca,chéng han nhu
diisopropylamin, N,N-diisopropyletyl-amin hodc trietylamin.

Ngoai ra, cac hop chat ¢6 cong thirc (IA) néu trén trong d6 Y la -C(O)NH- ¢6 thé
duoc didu ché bang mot quy trinh bao gdm bude cho hop chat ¢ cong thire (VA), (VB),
(VC), (VD) hoidc (VE) nhu duge xac dinh trén ddy phan tng voi hop chat co cong thire Z-
NH,, trong d6 Z la nhu dugc xac dinh trén ddy, voi su ¢ mat cua triphosgene hodc 1,1'-
carbonyldiimidazol.

Phan tng duogc thuc hién mot cach thudn lgi ¢ nhiét d§ xung quanh trong mot dung
mdi thich hop, vi du nhu dung méi duoc clo hoa chang han nhu diclometan, hodc dung mdi
aprotic ludong cuc,chéng han nhu N,N-dimetylformamit, thuong cdé mat bazo, vi du nhu
bazo hitu co, chang han nhu N, N-diisopropyletylamin.

Ngoai ra, cdc hop chit ¢ cong thire (IA) néu trén trong do Y 1a -C(O)NH- ¢6 thé
duogc diéu ché bang mot quy trinh hai budc bao gdm: (i) cho hop chat ¢é cong thire Z-NH,,
trong d6 Z 1a nhu duoc xdc dinh trén ddy, phan tmg v&i phenyl cloformat; va (ii) cho chat
thu duoc bang cach d6 phan ung véi hop chat c6 cong thire (VA), (VB), (VC), (VD) hoic
(VE) nhu duoc xac dinh trén day

Buéde (i) cia quy trinh néu trén dugc thuc hién mot cach thudn loi & nhiét do thich
hqg\ddunhunhﬁtd@Xungquwﬁduﬁcnhﬁtdéx%pxiO%Ltmmgrn@mhmgrn&thmhhqp
vi du nhu xyclic ete dung méi chang han nhu tetrahydrofuran, hoic dung maéi duge clo hoa
chdng han nhu diclo-metan, hodc dung méi chira nitril, ching han nhu axetonitril, thuong cé
mat bazo, vi du nhu bazo hitu co, ching han nhu pyridin hodc trietylamin. Bude (ii) dugc
thuc hién mdt cach thuan lgi & nhiét do xung quanh hodc nhiét do cao trong mdt dung mdi
thich hop, vi du nhu dung méi sulfoxit, ching han nhu dimetyl sulfoxit hodc dung moi chira
nitril, ching han nhu axetonitril, thuong ¢6 mat bazo. vi du nhu bazo hitu co, chang han nhu
N,N-diisopropyletylamin.

Theo mdt phuong an khac, cac hop chat c¢6 cong thire (IA) néu trén trong do Y 4 -
S(0,)NH- ¢6 thé duoc didu ché bang mot quy trinh hai budc bao gom: (i) cho hop chét c6
cong thue (VA), (VB), (VC), (VD) hodc (VE) nhu duoc xac dinh trén day phan ung vdi
metyl triflometansulfonat; va (ii) cho chit thu duoc bang cach dé phan tng v6i hop chit co
cong thuc Z-NH,, trong d6 Z 1a nhu dugce xac dinh trén day.

Budce (i) cua quy trinh néu trén duogc thue hién mot cach thuén loi ¢ nhiét do xép X1
0°C trong mot dung mdi thich hop, thong thudong 1a dung méi dugce clo hoa, ching han nhu
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diclometan. Budce (ii) duge thuc hién mot cach thuédn loi ¢ nhiét d cao trong mdt dung moi
thich hop, vi du nhu dung méi chira nitril, chang han nhu axetonitril.

Theo mét phuong 4n nita, cac hop chat co cong thirc (IA) néu trén trong d6 Y 12 mot
lién két cong hoa tri, va Z 1a (C\.¢)alkyl dugc thé tiy vy, duge thé tiy ¥ (Cs.;)xycloalkyl(C,.
o)alkyl, (Cs.7)heteroxycloalkyl dugc thé tiy y(C,.¢)alkyl, aryl duoc thé thy y(C,¢)alkyl hodc
heteroaryl dugc thé tiy y(C,¢)alkyl, c6 thé duge didu ché bang mot quy trinh bao gdm budce
cho hop chét ¢co cong thuc (VA), (VB), (VC), (VD) hodc (VE) nhu dugc xac dinh trén day
phan tung véi hop chit ¢6 cong thtrc AR trong do 7' 1a (Cy.¢)alkyl, (C57)xycloalkyl(C;.
o)alkyl, aryl(C¢)alkyl, (Cs.7)heteroxycloalkyl-(C;.¢)alkyl hodc heteroaryl(C.¢)alkyl, bét ky
nhom nao trong sd cdc nhom nay ¢o thé duoc thé tuy y boi mot hodc nhidu phén tir thé, va
L’ 1a mdt nhom roi thich hop.

Nhom roi L’ thuong 12 nguyén tir halogen.

Phan tng dugc thuc hién mdt cach thudn lgi ¢ nhiét dd xung quanh trong mot dung
moi thich hop, vi du nhu dung moi aprotic luong cue, Chfmg han nhu N,N-dimetylformamit,
hodc dung mdi duge clo hoa, ching han nhu diclometan, thuong c6 mit bazo. Bazo thich
hop dé stir dung trong phan Gng c6 thé 1a bazo hitu co, ching han nhu trietylamin, hodc bazo
vO co, Chéng han nhu xesi carbonat.

Theo mot phwrong an khéc, cac hop chat ¢6 cong thire (1A) néu trén trong d6 Y 1a mot
lien két cong hoéa tri, va Z 1a (Cyg)alkyl duge thé tuy ¥, duge thé tiy y (Cs.q)xycloalkyl(C;.
o)alkyl, (C5.7)heteroxycloalkyl duoc thé tiy ¥ (C,.¢)alkyl, aryl dugc thé tuy ¥ (Cy.¢)alkyl hodc
heteroaryl dugc thé tiy v (C)alkyl, ¢6 thé duoc didu ché bang mdt quy trinh hai bugc bao
gbm: (i) cho hop chat ¢6 cong thuc (VA), (VB), (VC), (VD) hodc (VE) nhu duge x4c dinh
trén day phan tng voi hop chét c6 cong thie Z>-CHO, trong d6 Z*-CH,- twong tmg v&i mot
nhém ¢6 cong thirc Z'- nhu duge x4c dinh trén day; va (ii) cho chét thu duoc bang cach dé
phan tng véi mot chat khi.

Céc buac (i) va (i) trong cac quy trinh néu trén dugc thuc hién mot cach thuan lgi &
nhiét do xung quanh trong mot dung mdi thich hop, vi du nhu C,4 alkanol, chang han nhu
metanol. Thong thuong, buéce (i) dugce thuc hién c6 mat bazo, vi du nhu bazo hitu co, chéng
han nhu trietylamin. Chat khtr dé sir dung trong budc (ii) c6 thé thich hop 1a kim loai kiém
borohydrit, ching han nhu natri borohydrit.

Céc hop chét co cong thie (IA) néu trén trong d6 Y 1a mot nhém lién két co cong
thirc (Ya) nhu duge xac dinh trén ddy c6 thé duoc diéu ché bang mot quy trinh bao gém
bude cho hop chét ¢é cong thic (VA), (VB), (VC), (VD) hoic (VE) nhu dugc xac dinh trén
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day phan tng v6i hop chét co cong thic (VI):

(VD)

trong d6 Z va R* nhu duoc xac dinh trén day, va L* 12 m6t nhom roi thich hop.

Nhom roi L théng thuong 1a nhom C4 alkoxy, vi du nhu etoxy.

Phan ing dugc thuc hién mot cach thudn loi ¢ nhiét dd xung quanh trong mot dung
moi thich hgp, vi du nhu alkanol thép hon, chéng han nhu etanol, thuong c6 mat bazo, vi du
nhu bazo hitu co, chiang han nhu trietylamin.

Céc chét trung gian c6 cong thic (VA), (VB), (VC), (VD) hoic (VE) néu trén ¢ thé
duoc diéu ché béng cach cho hop chat c6 cong thuc (III) nhu duge xac dinh trén ddy phan
Ung vai hop chét ¢ cong thue (VIIA), (VIIB), (VIIC), (VIID) hodc (VIIE):

p p

i i
N N

EFe
ITI N

p

G

H H H
(VIIA) (VIIB) (VIIC)
ol v
N N
¢ Oy
N N
I W |
H H
(VIID) (VIIE)

trong do V, W, A' va A% nhu duoc xac dinh trén day, va R” 1a hydro hodc nhom bao vé N;

sau dd, khi can thiét, loai bd nhém bao vé N RP.
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Nhom bao vé N RP thong thuong 1a tert-butoxycarbonyl (BOC). Ngoai ra, nhém béo
vé N RP thong thuong c6 thé 1a benzyl.

Phan tmg gitra hop chét (IIT) va hop chét (VIIA), (VIIB), (VIIC), (VIID) hoic (VIIE)
dugc thuc hién mot cach thuan loi trong céc diéu kién tuong tu voi céac diéu kién duoc mo ta
trén ddy cho phan tng gitta cac hop chat (III) va (IV).

Ngoai ra, phan tng gitta hgp chat (II) va hop chat (VIIA), (VIIB), (VIIC), (VIID)
hoac (VIIE) co thé duoc thuc hién & nhiét do thich hop (nhiét do xung quanh hoac nhiét do
cao) trong mot dung mai, chang han nhu axetonitril hozic N,N-dimetylformamit, ly twdng 1a
v6i sw ¢6 mit cha chat lién két, chang han nhu benzotriazol-1-yloxytris(dimetylamino)-
phosphoni hexaflophosphat (BOP) hodc (benzotriazol-1-yloxy)tripyrolidino-phosphoni
hexaflophosphat (PyBOP), va mét bazo, vi du nhu bazo hitu co, ching han nhu 1,8-
diazabixyclo[5,4,0Jundec-7-ene (DBU).

Trong trurong hop nhém bao vé N RP 1a BOC, viéc loai bé nhom BOC sau dé thong
thudng cé thé duoc thue hién bang cach xur 1y bing axit, vi du nhu axit v co, ching han nhu
axit clohydric, hodc axit hitu co, chéng han nhu axit trifloaxetic. Ngoai ra, nhom BOC cé thé
dugc loai bo bang cach xtr ly bang trimetylsilyl triflometansulfonat va 2,6-lutidin, thong
thuong 1a & nhiét do xung quanh trong mot dung moi thich hop, vi du nhu dung moéi duoc
clo hoa, ché’mg han nhu diclometan.

Trong truong hop nhom bao vé N RP la benzyl, viéc loai bé nhém benzyl sau dé
thong thudng c6 thé duge thuc hién bang cach xir Iy bang chit xuc tac hydro hoa, ching han
nhu paladi trén than cui, thich hgp [a & nhiét do cao v&i sy c6 médt cia amoni format.

Céc chat trung gian ¢6 cong thirc (III) néu trén c6 thé duge diéu ché bang cach cho

hop chét ¢6 cong thire R*-N(H)NH, phan tng véi hop chat co cong thire (VIII):
p g

L. R
NG | @)
Rl/’\\N L’
(VIII)

trong d6 R', R?, R? va L' nhu duoc xéc dinh trén day, va L’ 12 mot nhom roi thich hop.
g y P

Nhom roi L thuong la nguyén tr halogen, vi du nhu clo.
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Noi chung, phan tng s& dugc thuc hién c6 mat bazo, thong thuong la amin hitu co,
chéng han nhu trietylamin. Phan ing duoc thuc hién mot cach thuan loi ¢ nhiét do cao hodc
nhiét d6 xung quanh trong mot dung moi thich hop, vi du nhu dung moéi ete vong, chang han
nhu tetrahydrofuran.

Tuong tu, cac chat trung gian c6 cong thirc (VA), (VB), (VC), (VD) hodc (VE) néu
trén ¢6 thé duoc diéu ché bang cach cho hop chét co cong thire R*-N(H)NH, phan tng véi
hop chét c6 cong thire (IXA), (IXB), (IXC), (IXD) hodc (IXE):

R R’ R
N N N
€ B, ©
N R’ N R? N R>
e e N
- PS PR
R N L R N Ry L
(IXA) (IXB) (IXC)
R o
N N
N~ R’ W N~ R’
N~ ' 0 N7 | 0
I/k\ 5 1/L\ 5
R N L R N L
(IXD) (IXE)

trong d6 V, W, A", A%, R, R%, R?, RP va L’ nhu duoc xac dinh trén day; trong cdc didu kién
twong tw v6i cc didu kién dugc mo ta trén ddy cho phan tng gitta R>-N(H)NH, va hop chit
(VIII); sau do, khi can thiét, loai béd nhém béo vé N RP, nhu duoc md ta trén day.

Céc chét trung gian c6 cbng thirc (IXA), (IXB), (IXC), (IXD) hodc (IXE) néu trén cé
thé duge diéu ché bang cach cho hop chét ¢6 cong thie (VIIA), (VIIB), (VIIC), (VIID) hodc
(VIIE) nhu dugc xac dinh trén ddy phan tng véi hop chét c6 cong thire (VIII) nhu dugc xéc

dinh trén ddy; trong cdc diéu kién tuong tu véi cac dicu kién duge mo ta trén day cho phan
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g gitra hop chat (II1) va hop chit ¢6 cong thuc (VIIA), (VIIB), (VIIC), (VIID) hodc
(VIE).

Trong truong hop chiing khong sin c¢6 thuong mai, cac vat liéu khai dau co cong thire
(IV), (VI), (VIIA), (VIIB), (VIIC), (VIID), (VIIE) va (VIII) c6 thé dugc didu ché bang cac
phuong phap tuong tu véi cac phuong phap duge mo ta trong céc vi du dudi day, hodc bang
cac phuong phép tiéu chudn da duge biét dén ro trong linh vuc k¥ thuat.

Can hiéu rang bit ky hop chit c6 cong thirc (IA) nio ban dau thu dugc tir quy trinh
bét ky trong sb cac quy trinh néu trén sau dé co thé, khi thich hop, duge cu thé héa thanh
hop chét ¢ cong thite (IA) nita bang cac k§ thuat da biét trong linh vuc k¥ thudt. Thong qua
vi du, hop chét ¢6 cong thirc (IA) bao gdm mot gbe N-BOC c¢6 thé duge chuyén hoa thanh
hop chét tuong tmg bao gdm mot gbe N-H bang cach xir Iy bang axit, vi du nhu axit vo co,
chéng han nhu axit clohydric, hoac axit hitu co, chéng han nhu axit trifloaxetic.

Hop chét co cong thie (IA) trong d6 R' 1a -SR* ¢6 thé dugce chuyén hoa thanh hop
chét tuong tng trong do R' 1a -SO,R® bang cach xur Iy bang chit lan oxi hoa, thong thudng
la axit 3-cloperoxybenzoic (MCPBA).

Hop chit ¢6 cong thirc (IA) trong d6 R' 1a -SO,R?, vi du nhu metylsulfonyl, c6 thé
duoc chuyén hoa thanh hop chét tuong tng trong do R' 1a -OR® bang cach xtr ly bang natri
salt c6 cong thire NaOR®. Tuong tu, hop chit c6 cong thirc (IA) trong do R' 1a -SO,R?, vi du
nhu metylsulfonyl, ¢6 thé duoc chuyén hoa thanh hop chét tuong Gng trong d6 R' 1a xyano
bang cach xir Iy bang mudi xyanua, vi du nhu mudi xyanua kim loai kiém, chang han nhu
natri xyanua. Tuong tu, hop chit co cong thuc (IA), trong do R' 1a -SO,R?, vi du nhu
metylsulfonyl, c6 thé duge chuyén hoa thanh hop chét twong tmg trong d6 R' 1a -NR"R®
bang cach xir Iy bing amin c6 cong thirc H-NR°R®.

Hop chat ¢6 cong thire (IA) trong do R? 1a halogen, vi du nhu brom, c6 thé dugc
chuyén hoa thanh hop chit twong tng trong dé R? 1a aryl duoc thé tuy v hodc heteroaryl
moiety bang cach xir Iy bang aryl duoc thé thich hop hoidc heteroaryl boronic axit hodc
xyclic este cua nd dugc tao ra béng diol hitu co, vi du nhu pinacol, 1,3-propanediol hodc
neopentyl glycol. Thong thuong, phan tmg duge thuc hién véi su c6 mit cua chat xic tac
kim loai chuyén tiép, vi du nhu tetrakis(triphenylphosphin)paladi(0), hoic [I,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il), va mdt bazo, vi du nhu bazo vd co, chang
han nhu natri carbonat hodc kali carbonat, hodc kali phosphat.

Hop chét ¢ cong thire (IA) trong dé R* la -CO,RY, trong d6 R® khong phai 1a hydro,
¢ thé duoc chuyén hoa thanh hop chat tuong ung trong do R’ 1a carboxy (-CO,H) béng
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cach xir Iy bang mot bazo, théng thuong 1a kim loai kiém hydroxit, chdng han nhu natri
hydroxit. Hop chét co cong thie (IA) trong do R? 1a carboxy (-CO,H) ¢6 thé duoc chuyén
héa thanh hop chét twong tmg trong do R* 1a -CONRPR® hoic -CON(OR*R” bang cach xtr
Iy bang chét phan tng thich hop twong tmg co cong thire H-NR°R® hodc H-N(ORR",
thuong c6 mit chat lién két chiang han nhu 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua (EDC) va mdt phu gia, ching han nhu 1-hydroxybenzotriazol hydrat (HOBT),
theo tiy chon ¢6 mit bazo, vi du nhu bazo hitu co, chiang han nhu N,N-diisopropyletylamin.

Hop chét ¢6 cong thire (IA) trong d6 R? 1a carboxy (-CO,H) ¢6 thé duge chuyén hoa
thanh hop chit tuong tng trong do R? 1a -CONH, bing cach xir Iy bang amoni clorua,
thudong co6 mat chét lién két chang han nhu EDC va mot phu gia chang han nhu HOBT, thich
hop 14 ¢6 mat bazo, vi du nhu bazo hitu co, ching han nhu diisopropylamin hodc N,N-
diisopropyletylamin. Hop chit ¢6 cong thire (IA) trong d6 R? 1a -CONH, c¢6 thé duoc chuyén
hoéa thanh hop chét trong tng trong do R* 12 xyano (-CN) bang cach xir ly bang phosphorus
oxyckmua{Ngoéira,hgpchétcécéngthﬁc(LA)Uong(iﬁR?lé—CCHQH¢céthéduqcchuyén
héa thanh hop chét tuong tng trong do R? 1a Xyano trong mot quy trinh gdm hai budc bao
gdm: (i) xr ly bang xyanuric clorua; va (ii) xir Iy chit thu duoc bang cach d6 bang nudc.

Hop chat ¢6 cong thic (IA) trong do6 R’ 1a carboxy (-CO,H) ¢6 thé duoc chuyén hoa
thanh hop chat tuong ung trong do R? la hydroxymetyl
(-CH,OH) trong mét quy trinh gdm hai budc bao gom: (i) xu ly bing etyl clo-format va
trietylamin; va (ii) xt 1y chét thu duoc bing cich dé bing chat khu, thong thuong la
borohydrit kim loai kiém, ching han nhu natri borohydrit.

Hop chat c6 cong thirc (IA) trong do R? 1a carboxy (-CO,H) c6 thé dugce chuyén hoa
thanh hop chét tuong Ung trong doé R? 1a hydroxy trong mot quy trinh gdm hai budc bao
gbdm: (i) xir ly bang diphenyl phosphoryl azit; va (i) xt 1y chat thu duoc bang cach d6 bing
nudc.

Hop chit ¢6 cong thire (IA) trong do R? 14 carboxy (-CO,H) c6 thé duoc chuyén hoa
thanh hop chét twong ng trong d6 R? 1a -NHCO,R", trong do R khong phai 1a hydro, trong
mot quy trinh gdm hai bude bao gdm: (i) xtr Iy bang diphenyl phosphoryl azit; va (ii) xtr ly
chét thu duoc bang cach d6 bang chit phan tmg thich hop cé cong thirc R%-OH.

Hop chét c6 cong thie (IA) trong do R” 1a carboxy (-CO,H) ¢6 thé duoc chuyén hoa
thanh hop chét tuong tng trong doé R” la g6c 1,2.4-oxadiazol-5-yl duoc thé 3 lan trong mot
quy trinh gém hai budc bao gdm: (i) xtr Iy bang chat dan xuat N'-hydroxyamidin dugc thé
mot cach thich hop, thudong c6 mat chét lién két, chang han nhu O-(7-azabenzotriazol-1-yl)-

41-



22932

N,N,N',N'-tetrametyluroni hexaflophosphat (HATU), thich hgp 14 ¢6 mat bazo, vi du nhu
bazo hitu co, ching han nhu N,N-diisopropyletylamin; va (ii) xi 1y chét thu duoc bing cach
do béng bazo manh, thich hop 1a bazo v6 co manh, vi du nhu tert-butoxit kim loai kiém,
chang han nhu kali tert-butoxit.

Hop chét c6 cong thirc (IA) trong d6 R* 14 hydro ¢6 thé duge chuyén hoa thanh hop
chit tuong tmg trong d6 R* 12 (Cy.)alkyl, vi du nhu metyl, bing cach xt Iy bing (C.¢)alkyl
halogenua, vi du nhu iodometan, thudng c6 mét bazo, thich hop 1a bazo vo co manh, vi dr
nhu natri hydrit.

Trong trudng hop mot hén hop cac san phdm thu duge tir bit ky quy trinh nao dugc
mo ta trén day dé diéu ché cac hop chit theo sang ché, san phdm mong mubn c6 thé duge
tach tir 46 & mot giai doan thich hop bing cac phuong phap thong thuong, ching han nhu
HPLC dung dé diéu ché; hoic st dung sdc ky cot, vi du nhu, silic oxit va/hodc nhom lién Két
v61 mot hé dung moi thich hop.

Trong trudng hgp cdc quy trinh duge mod ta trén ddy dé didu ché cac hop chét theo
sang ché tao ra cac hdn hop cac chat ddng phan 1ap thé, cac chit ddng phan nay c6 thé dugc
tach bang cac ky thuat thong thuong. Cu thé, trong trudng hop mudn thu duge isome quang
cu thé ctia hop chat ¢6 cong thirc (IA), isome quang nay c6 thé tao ra tir hdn hop cac isome
quang twong tng bang cach sir dung bit ky phuong phap thong thudng thich hop nao dé
phan gidi cac isome quang. Do d6, vi du nhu, cac chit din xuét epime, vi du nhu cac mubi,
c6 thé duoc tao ra bang cach cho phan tng hdn hop ciia cac isome quang c6 cong thirc (IA),
vi du nhu mot raxemat, va mot hop chit bit dbi ximg thich hop, vi du nhu bazo bét dbi
xtig. Sau d6, cac epime c6 thé dugc tach bang bét ky bién phap thuén loi nao, vi du nhu
bang cach két tinh, va isome quang mong mudn dwoc tai sinh, vi du nhu bing cach xu ly
bing axit trong truong hop epime 1a mubi. Trong mot quy trinh phén giai khic, raxemat c6
cong thic (IA) c6 thé dwoce tach bing cach sir dung HPLC bat dbi xtmg. Ngoai ra, néu
mudn, c6 thé thu dugc mot isome quang cu thé bang cach sit dung mot chat trung gian bt
d6i xtng thich hop trong mét trong sb cic quy trinh dugc mé ta trén day. Ngoai ra, ¢ thé
thu duge mot isome quang cu thé bang cach thuc hién chuyén héa sinh hoa enzyme dic hiéu
isome quang, vi du nhu thuy phan este sit dung mdt esteraza, va sau do chi loc sach axit
dugc thily phan c6 isome quang nguyén chét tir chit dbi l4p este khong dugc cho phéan Gng.
Phép sic ky, tai két tinh va cic phuong phap tach thong thudong khac ciing c6 thé duoc st
dung v6i cac chat trung gian hodc cac thanh pham trong trudng hop mudn thu duge chit
ddng phan hinh hoc cu thé theo sang ché.
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Trong sudt trinh tir bat ky trong sb cac trinh tir tdng hop néu trén, ¢ thé can va/hoic
mudn bao vé cac nhém phan tng hodc nhay cam trén phén tir bat ky trong sb cac phan tir ¢o
lién quan. Diéu nay c6 thé dat dugc bang cic nhom bao vé thong thuong, chang han nhu cac
nhom dugec mo ta trong tai liéu Protective Groups in Organic Chemistry, ed. J.F.W.
McOmie, Plenum Press, 1973; va T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, tai ban lan thtr 3, nam 1999. Cac nhém bao vé ¢6 thé
duoc loai bo tai bat ky giai doan thuén tién nao sau d6 béng cach st dung cac phuong phap

d3 biét trong linh vuc k¥ thuat.

Vi du thwe hién sing ché
Céc vi du du6i day minh hoa viéc didu ché cac hop chét theo sang ché.
Céc hop chét theo sang ché nay e ché mot cach hiéu nghiém hoat tinh ctia PI4KIIIf

& nguoi.

Phén tich sw Uc ché Enzym PI4KIIIB

Quy trinh A

Céc hop chit duge phan tich bang cach st dung cac chit phan Gng tir Invitrogen va
Promega. Cac hop chit duogc sang loc trong 1% DMSO (cudi cung) 12 cac chit hoa tan tudn
tir 3 14n tir ndng d6 khoi dau 1a 20 pM. Chét phan tmg 2,5X PI4Kp, hdn hop 2,5X PI Chat
nén Kinaza Lipit/ATP va cic hgp chét 5X dugc diéu ché trong 20 mM Tris pH 7,5, 0,5 mM
EGTA, 2 mM DTT, 5 mM MgCl,, 0,4% Triton. Phan ing Kinaza 25 pL cudi cing gdm c6:
4 nM PI4Kp, 100 pM PI Chét nén Kinaza Lipit (déu cta Invitrogen), va hop chit. Nong do
ATP cudi cing trong phan tich 13 10 pM. Céc chét phan \ing phat hién gdm chét phan tng
ADP-Glo™ va Chét phan ng Phat hién ADP-Glo™ (Promega).

Tém lai, hop chit dugc thém vao PI4Kp sau d6 1a thém hdn hop Chét nén Kinaza
Lipit ATP/PI. Hon hop phan ting duge U trong 60 phut & nhiét o phong. Chit phan tng
ADP-Glo™ dugc thém va dia dugc 0 trong 40 phit & nhiét 4o phong, sau d6 1a thém Chétk
phan ng Phat hién ADP-Glo™. Dia dugc 4 thém 120 phut va dugc doc trén bd doc dia
phat quang. Dit lidu duge khép voi XLfit tir IDBS str dung s mau 205.

Quy trinh B

Céc hop chit duoc phan tich bing cach st dung phép phén tich Adapta PI4Kbeta.
Céc hop chét dugc sang loc trong 1% DMSO (cudi cling) 1a cac chit hoa tan tudn ty gip 3
1an tir ndng d6 khéi dau 1a 10 uM. Hdn hop 2X PI4KB (PI4K beta)/Chit nén Kinaza Lipit
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PI duoc diéu ché trong 50 mM HEPES pH 7.5, 0,1% CHAPS, 1 mM EGTA, 4 mM MgCl,.
Phén tmg Kinaza 10 puL cudi cing gdm c6 7,5-60 ng PI4Kp, va 100 pM PI Chit nén Kinaza
Lipit trong 32,5 mM HEPES pH 7,5, 0,05% CHAPS, 0,5 mM EGTA, 2 mM MgCl,. Néng
d6 ATP cubi cing trong phép phan tich 1a 10 pM. Hdn hop phat hién gbm c6 EDTA (30
mM), khang thé Eu-khang-ADP (6 nM) va chét chi thi ADP. Hbn hop phét hién chira ndng
d6 EC60 ctia chat chi thj cho 5-150 uM ATP.

Tém lai, ATP dugc thém vao hop chét, sau d6 thém hén hop Chét nén Kinaza Lipit
PI4KB/PI. Pia duoc lic trong 30 gidy dé tron, sau d6 duge ly tAm nhanh. Hdn hop phan tng
dugc u trong 60 phut & nhiét do phong. Hoén hop phét hién dugc thém vao, sau d6 dia dugc
14¢ va duoc ly tdm. DPia dugc 1 trong 60 phut ¢ nhiét do phong va dugc doc trén bd doc dia
huynh quang. Dit liéu duge khép v6i XLAit tir IDBS st dung sb mau 205.

Khi dugc thit nghiém trong phép phan tich trén day (Quy trinh A hodc Quy trinh B),
tAt ca cac hop chét trong céac vi du duéi day duoc théy la ¢6 céac gia tri 1Cs dé tc ché hoat
tinh ctia PI4KITIB & ngudi 1a 50 pM hoic tét hon.

Céc hop chét nhét dinh theo sang ché nay 1 cac chit (rc ché hiéu nghiém khi duoc
do trong thir nghiém MLR dugc mo6 ta dudi day.

Thir nghiém Phan ting Té bao Lympho Hdn hop (MLR)

Céc té bao don nhan mau ngoai vi (PBMC) & ngudi duogc tach tir 16p buffy coat
(phan mau sau khi cho vio may ly tdm chira phan 16n bach va tiéu cdu), thu duoc tir nhitng
ngudi hién méu khée manh bing phwong phap ly tdm chénh léc ty trong Ficoll
(Lymphoprep, Axis-Shield PoC AS, Oslo, Norway). Céc té bao tai bé mit chung Ficoll-
huyét tuong duoc rira ba 1an va duoc sir dung 1am cac té bao “Phan tng”. Céc té bao RPMI
1788 (ATCC, N° CCL-156) duoc xir ly bing mitomyxin C (Kyowa, Nycomed, Brussels,
Bi) va dugc st dung lam céc té bao “Kich thich”. Cac té bao Phan ung (0,12 x 106), cac té
bao Kich thich (0,045 x 106) va cac hop chit (véi cac ndng do khac nhau) cing duge nudi
cdy trong 6 ngdy trong moi truong RPMI 1640 (BioWhittaker, Lonza, Belgium) dugc bd
sung 10% huyét thanh bao thai bé, 100 U/ml Geneticin (Gibco, LifeTechnologies, K). Céc
té bao dugc nudi ciy theo bd ba trong cac dia nudi cdy mang vi chuin do 96 giéng co day
phang (TTP, Thuy Si). Sau 5 ngay, céc té bao dugc tao xung bang 1 pCi metyl-"H thymidin
(MP Biomedicals, USA), duoc thu hoach 18 gid sau dé trén gidy loc thiy tinh va dugc

dém. Céc gia tri tang sinh duoc biéu hién 1a sb lugng dén trén phut (counts per minute -
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cpm), va duge chuyén héa thanh % tc ché trong thir nghiém MLR tréng (gidng nhau nhung
khong thém hop chét). Gia tri ICsy dugc x4c dinh tir dd thi c6 it nhét bon diém, trong d6
mdi diém dugc 1€iy tlr gid tri trung binh cda 2 cudc thir nghiém. Gia tri [Csq 12 néng do thép
nhét ctia hop chét thir nghiém (duoc biéu hién bing pM) din dén 50% wrc ché MLR.

Céc hop chét nhét dinh trong céc vi du dudi day duoc thiy 1 tao ra cac gia tri ICs,
trong thir nghiém MLR 13 10 pM hoic tét hon.

Céc tir viét tit

THEF: tetrahydrofuran MeOH: metanol

DMF: N,N-dimetylformamit DMSO: dimetyl sulfoxit

DCM: diclometan DIPEA: N,N-diisopropyletylamin
TFA: axit trifloaxetic EtOAc: etyl axetat

MCPBA: axit 3-cloperoxybenzoic DMAP: 4-(dimetylamino)pyridin

IPA: rugu isopropyl

IMS: ruou cong nghi€p dugc metyl hoa

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat
Pd(dppf)Cl,: [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il)

h: gio
MS: Phép ghi ph6 Khéi luong M: khéi lugng
RT: thoi gian luu tri r.t.: nhiét do phong

LCMS: Phép ghi phd Khéi lwgng Sic ky Léng
HPLC: Sic ky Long Hiéu suit Cao

Céc phuong phap phan tich

Phuong phép 1

Do pH cao (x4p xi d6 pH 9,5)

Cot: Waters XBridge, C18, 2,1 x 20 mm, 2,5 pm

Dung moi A: 10 mM amoni format trong nuéc + 0,1% dung dich amoniac
Dung mo6i B: axetonitril + 5% dung moi A + 0,1% dung dich amoniac

Chuong trinh Gradien:

Thoi gian A% B%
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0,00 95,0
1,50 5,0
2,50 5,0
3,00 95,0

P pH cao (xdp xi d6 pH 9,5)
Cot: Waters XBridge, C18, 2,1 x 20 mm, 2,5 pm

5,0
95,0
95,0
5,0

Dung mo6i A: 10 mM amoni format trong nuée + 0,1% dung dich amoniac

Dung mdi B: axetonitril + 5% dung moi A + 0,1% dung dich amoniac

Chuong trinh Gradien:

Phuong phép 3

Thoi gian A%
0,00 95,0
4,00 5,0
5,00 5,0
5,10 95,0

D6 pH thap (xip xi d6 pH 3)
Cot: Waters XBridge, C18, 2,1 x 20 mm, 2,5 pum

B%
5,0
95,0
95,0
5,0

Dung mo1 A: 10 mM amoni format trong nuéc + 0,1% dung dich axit fomic

Dung mo6i B: axetonitril + 5% dung moi A + 0,1% dung dich axit fomic

Chuong trinh Gradien:

Thoi gian A%
0,00 95,0
1,50 5,0
2,50 5,0
3,00 95,0
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Phuong phap 4

Do pH thip (xap xi 46 pH 3)

Cot: Waters XBridge, C18, 2,1 x 20 mm, 2,5 um

Dung mo6i A: 10 mM amoni format trong nuée + 0,1% dung dich axit fomic

Dung mdi B: axetonitril + 5% dung moi A + 0,1% dung dich axit fomic

Chuong trinh Gradien:
Thoi gian A% B%
0,00 95,0 5,0
4,00 5,0 95,0
5,00 5,0 95,0
5,10 95,0 5,0

Phuong phap 5

Do pH cao (xap xi 6 pH 9,5)

Cot: Waters XBridge, C18, 2,1 x 20 mm, 2,5 um

Dung mdi A: 10 mM amoni format trong nuéce + 0,1% dung dich amoniac
Dung moi B: axetonitril + 5% dung méi A + 0,1% dung dich amoniac

Chuong trinh Gradien:

Thoi gian A% B%

0,00 95,0 5,0
3,00 5,0 95,0
4,00 5,0 95,0
5,00 95,0 5,0

Phuong phap 6

Waters Acquity-SQD

Dung méi A: 10 mM amoni format + 0,1% amoniac
Dung moi B: 95% axetonitril + 5% nuéce + 0,1% amoniac

Chuong trinh Gradien:

Thoi gian A% B%
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0,00 95,0 5,0
0,50 95,0 5,0
1,75 5,0 95,0
2,00 5,0 95,0
2,25 95,0 5,0

CHAT TRUNG GIAN 1

6-Amino-4-clo-1H-pyrazolo[3,4-d]pyrimidin

Thém vao huyén phu cia 2-amino-4,6-diclopyrimidin-5-carbaldehyt (1,92 g, 10
mmol) va trietylamin (1,59 mL, 11,5 mmol) trong mot hdn hop cia THF (40 mL) va H,0O
(4 mL) giot hydrazin (64%, 486 pL, 10 mmol) & nhiét d6 phong. Hén hop phan ung tiép tuc
dugc khudy trong 4 gio, sau d6 chét dé bay hoi duoc loai bé dudi chan khong. Phan con lai
duoc két tiia bang H,0. Chit két tiia duoc rira bang H,0, va duge siy kho dudi chan khong
dé tao ra hop chit trung gian néu trén (1,8 g, dinh lwong) 1a chit rén mau vang. °C NMR §
(DMSO-dg, 75 MHz) 161,5 (C-2), 157,5 (C-4), 153,2 (C-7a), 132,7 (C-5), 105,8 (C-4a).
MS (m/z) 170 [M+H]".

CHAT TRUNG GIAN 2

6-Amino-4-(piperazin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin

Thém vao huyén phii ciia Chét trung gian 1 (169 mg, 1 mmol) va piperazin (86 mg, 1
mmol) trong DMF (4 mL) DIPEA (345 uL, 2 mmol) & nhiét d6 phong, va hdn hop phan
tmg dugc khudy lién tuc qua dém. Chét dé bay hoi dugc 1am bay hoi dudi ap sudt giam, va
phan con lai dugc két tia trong DCM lanh, dé tao ra hop chét trung gian néu trén (240 meg,
dinh lugng) 13 chét rin mau vang. °C NMR & (DMSO-dg, 75 MHz) 161,4 (C-2), 158,7 (C-
4), 156,9 (C-7a), 133,4 (C-5), 94,3 (C-4a), 42,6 (NCH,), 42,8 (NCH,). MS (m/z) 220
[M-+H]".

CHAT TRUNG GIAN 3
6-Amino-4-[2-(S)-metyl-4-(tert-butoxycarbonyl)piperazin-1-yl]-1H-pyrazolo[3,4-d]-
pyrimidin
Thém vao huyén phu ctia Chét trung gian 1 (804 mg, 4,74 mmol) va 2-(S)-metyl-4-
(tert-butoxycabonyl)piperazin (949 mg, 4,74 mmol) trong DMF (10 mL) DIPEA (1,2 mL,
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7,11 mmol) & nhiét d6 phong, va hon hop phan ing duoc dun néng & 100°C trong 36 gio.
Chét d& bay hoi duge 1am bay hoi duéi ap suit giam, va phin con lai dugc két tia trong
nude, dé tao ra hop chét trung gian néu trén (1,2 g, 76%) 1a chit rin mau vang. &y (DMSO-
dg, 300 MHz) 1,16 (d, J 6 Hz, 3H), 1,43 (s, 9H), 3,01-3,22 (m, 3H), 3,79-3,94 (m, 2H),
4,39-4,77 (m, 2H), 6,03 (s, 2H), 7,91 (s, 1H), 12,58 (s, 1H). MS (m/z) 334 [M+H]".

CHAT TRUNG GIAN 4 (PHUCNG PHAP A)

6-Amino-4-[2-(S)-metylpiperazin-1-yl]-1H-pyrazolo[3,4-d|pyrimidin

Mot dung dich Chit trung gian 3 (193 mg, 0,58 mmol) trong mdt hdn hop cia DCM
(3 mL) va axit trifloaxetic (3 mL) dugc khudy & nhiét d6 phong trong 1 gid. Hdn hop phan
ung dugc lam bay hoi trong chén khong va duge lam bay hoi chung véi dung dich NH;-
MeOH cho khé di. Hop chét trung gian néu trén thu dugc 13 san phim thod duogc st dung

trong cac phan ting tiép theo ma khong lam sach thém. MS (m/z) 234 [M+H]".

CHAT TRUNG GIAN 5

2-Amino-6-clo-4-[2-(S)-metyl-4-(tert-butoxycarbonyl)piperazin-1-yl|pyrimidin-5-
carbaldehyt

Thém vao huyén phd cta 2-amino-4,6-diclopyrimidin-5-carbaldehyt (1,92 g, 10
mmol) va DIPEA (3,4 mL, 20 mmol) trong DMF (30 mL) 2-(S)-metyl-4-(tert-
butoxycabonyl)piperazin (2 g, 10 mmol), va hdn hop phan tng duoc khudy ¢ nhiét do
phong trong 24 gi. Chat dé bay hoi dugc 1am bay hoi, va phan con lai duge két tua trong
nude, dé tao ra hop chét trung gian néu trén (3,37 g, 94%) 1a chét rin mau vang. °C NMR §
(DMSO-dg, 75 MHz) 183,5 (CHO), 166,6 (C-6), 162,9 (C-4), 161,2 (C-2), 154,3 (C=0),
103,7 (C-5), 78,9 (OC), 50,6 (NCH), 43,4 (NCH), 27,9 (Me), 14,8 (Me). MS (m/z) 356
[M+H]".

CHAT TRUNG GIAN 6
6-Amino-4-[2-(S)-metyl-4-(tert-butoxycarbonyl)piperazin-1-yl]-1-
metylpyrazolo[3,4-d]pyrimidin
Thém vao dung dich Chét trung gian 3 (662 mg, 1,98 mmol) trong DMF kho (10
mL) NaH (96 mg, 2,38 mmol) & 0°C. Dung dich thu dugc duoc khudy & 0°C trong 15 phut,
sau d6 iodometan (149 pL, 2,38 mmol) dugc thém vao. Hon hop phan Umg duoc lam Am
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dan dén nhiét d6 phong va dugc khudy lién tuc trong 3,5 gio. Hon hop phan tmg duoc cd
diic va lam sach bang séc ky gel silic oxit (DCM:MeOH 50:1) dé tao ra hgp chét trung gian
néu trén (492 mg, 47%) 1a chit rin mau tring. “C NMR & (DMSO-dg, 75 MHz) 161,1 (C-
2), 157,6 (C-4), 156,9 (C-7a), 155,1 (C=0), 132,5 (C-5), 96,1 (C-4a), 80,2 (OC(CHs)3),
48,6 (NCH,), 39,6 (NCH,), 33,5 (NMe), 28,4 (Me), 15,3 (Me). MS (m/z) 348 [M+H]".

Phuong phap thay thé

Thém vao dung dich ciia Chit trung gian 5 (356 mg, 1 mmol) va trietylamin (166
uL, 1,2 mmol) trong THF (6 mL) & 0°C metylhydrazin (108 uL, 2 mmol). Hén hop phén
g dugc 1am 4m dan dén nhiét do phong va duge khudy lién tuc trong 42 gid. Chét d& bay
hoi duge lam bay hoi, va phﬁn con lai duge lam sach sic ky gel silic oxit (DCM:MeOH

50:1), dé tao ra hop chét trung gian néu trén (240 mg, 69%) 14 chét rin mau tring,

CHAT TRUNG GIAN 7

6-Amino-4-[2-(S)-metylpiperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin

Puoc didu ché biang Phuong phap A sir dung Chét trung gian 6 (87 mg, 0,25 mmol),
TFA (3 mL) vi DCM (3 mL). Hop chit trung gian néu trén thu dugc 13 san phim tho duqé
sir dung trong cac phan tng tiép theo ma khong 1am sach thém. MS (m/z) 248 [M+H]".

Phuong phap thay thé

Chét trung gian 6 (6,5 g, 19 mmol) trong 4N HCI trong 1,4-dioxan (20 mL) duoc
khudy qua dém. Hdn hop phan tmg dugc c¢d dic trong chan khong, sau d6 duge tan nhé
bang dietyl ete, dé thu dwgc hop chit trung gian néu trén dihydroclorua (5,2 g, 98%) 1a chit
rin mau vang. LCMS (ES+) [M+H]" 248, RT 1,40 phut (phuong phap 2). ’

CHAT TRUNG GIAN 8

1-(2-Amino-4,6-diclopyrimidin-5-yl)etanol

Thém vao 2-amino-4,6-diclopyrimidin-5-carbaldehyt (0,93 g, 4,65 mmol) THF (34
mL) va hdn hop duge 1am mat xubng -78°C trong nito. Thém dan vao hdn hop metylmagie
clorua (4,8 mL dung dich 3,0M trong THF). Mot tiéu miu metylmagie clorua nita (2,4 mL)
dugce thém dan va hdn hop dugc khudy & -78°C trong 30 phut trude khi dugce dap tit bang
nudce (20 mL). Mot chét rin khong hoan toan dugc tao ra. Hon hop dugc trung hoa va dugce
hoa tan véi nuée, sau d6 duge chiét ra béng EtOAc (100 mL). Chét rin dugc loai bd, va 16p
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nuée duge chiét thém (10% MeOH/DCM, 3 x 100 mL). Cac 16p hitu co duge két hop va
duoc siy khé trén natri sulfat. C6 dic trong chan khong tao ra hop chit trung gian néu trén
(0,45 g, 46,8%) la chét rin mau vang nhat, dugc st dung duéi dang thd ma khong lam sach
thém. 8,; (DMSO-dg, 300 MHz) 8,49 (br s, 1H), 7,38 (br s, 2H), 5,21-5,11 (m, 2H), 1,42 (d,
] 6,9 Hz, 3H).

CHAT TRUNG GIAN 9

1-(2-Amino-4,6-diclopyrimidin-5-yl)etanone

Thém vao Chét trung gian 8 (0,45 g, 2,18 mmol) mangan dioxit (1,90 g, 21,9 mmol)
va DCM (50 mL). Hon hop dugce dun néng & 40°C trong 2,5 gid truée khi duoc 1am mat
dén nhiét do phong qua dém. Cho thém vao hdn hop thém mangan dioxit (2,9 g, 34,2
mmol) va hon hgp dugc dun néng & 40°C trong 3 giv. Hon hop duoc lam mat dén nhiét do
phong va duge loc qua xelit. Dung méi duoc loai bo trong chan khong dé thu duoc hop chét
trung gian néu trén (0,29 g, 65,3%) 1a chat rin mau vang nhat. 8y (DMSO-ds) 7,90 (br s,
2H), 3,34 (s, 3H).

CHAT TRUNG GIAN 10

tert-Butyl (35)-4-(5-axetyl-2-amino-6-clopyrimidin-4-yl)-3-metylpiperazin-1-
carboxylat

Thém vao Chét trung gian 9 (0,29 g, 1,42 mmol) 2-(S)-metyl-4-(tert-butoxy-
carbonyl)piperazin (0,33 g, 1,6 mmol) va cac chit ran dugc hoa tan trong 1,4-dioxan (10
mL). Tiép tuc thém DIPEA (0,3 mL, 2 mmol) va hdn hgp dugc dun nong & 80°C trong 5
gi¢ trede khi duge lam mat dén nhiét do phong qua dém. Dung moi dugc loai bo trong chin
khong va diu vang duoc 1am sach sic ky cot bay hoi nhanh trén silic oxit [Biotage SNAP
25g, Isolera, rira giai gradien (100% isohexan dén 50% EtOAc/isohexan)] dé thu dwoc hop
chit trung gian néu trén (0,47 g, 89,9%) 1a bot mau tring. LCMS (ES+) 370,2 [M+H]", RT
1,35 phut (phuong phép 3).

CHAT TRUNG GIAN 11
tert-Butyl (35)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-
piperazin-1-carboxylat
Thém vao Chét trung gian 10 (0,46 g, 1,25 mmol) trong THF (15 mL) metyl-
hydrazin (0,08 mL, 2 mmol) va trietylamin (0,35 mL, 2,5 mmol). Hdn hop dugc dun néng &
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68°C qua dém trong khi khudy véi nito. Hdn hop dugce c6 dic trong chin khong. Chét rin
tring nhat thu dugc dugc 1am sach sic ky cot bay hoi nhanh trén silic oxit [Biotage SNAP
25g, Isolera, rira giai gradien (20% EtOAc/isohexan dén 100% EtOAc)], tao ra hop chét
trung gian néu trén 1a chit rin mau tring. LCMS (ES+) 362,2 [M+H]", RT 1,21 phit
(phuong phép 3). |

CHAT TRUNG GIAN 12

1,3-Dimetyl-4-[(2S)-2-metylpiperazin-1-yl]pyrazolo[3,4-d]pyrimidin-6-amin
hydroclorua

Thém vio Chét trung gian 11 (0,31 g, 0,86 mmol) 4N HCl trong 1,4-dioxan (10 mL)
va hdn hop duge khudy & nhiét d6 phong. DCM (10 mL) duoc thém vao dé hd tro kha ning
hoa tan. Hon hop dugc khudy & nhiét do phong trong 6 gid truée khi ¢6 dic trong chan
khong, dé thu duogc hop chét trung gian néu trén (0,29 g, 90,51%) 1a chit rin mau tring
nhat. LCMS (ES+) 262,2 [M+H]", RT 1,04 phut (phuong phap 1).

CHAT TRUNG GIAN 13

4-Clo-1-metylpyrazolo[3,4-d]pyrimidin-6-amin

Thém vao huyén phil ctia 2-amino-4,6-diclopyrimidin-5-carbaldehyt (5,35 g, 26,75
mmol) trong THF (60 mL) trietylamin (11,5 mL, 82,5 mmol) va hdn hop dugc lam mat
xudng 5°C (binh da lanh). Metylhydrazin (1,4 mL, 27 mmol) dugc thém vao, va hdn hop
dugc khudy & 5°C trong 1 gio, trude khi lam 4m xubng nhiét d6 phong. Hdn hop mau vang
sang dugc khudy & nhiét do phong thém 30 phut trude khi loc dudi ap sudt giam. Chét rén
thu duge dugc rira bang dietyl ete sau d6 14 nude, sau d6 duge siy kho, dé thu duge hop
chit trung gian néu trén (4,06 g, 82,6%) 1a chit rin mau vang. 8y (DMSO-dg) 7,97 (s, 1H),
7,29 (s, 2H), 3,79 (s, 3H).

CHAT TRUNG GIAN 14

tert-Butyl (3R)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-
(hydroxymetyl)-piperazin-1-carboxylat

Thém vao Chat trung gian 13 (3,99 g, 21,7 mmol) tert-butyl (3R)-3-(hydroxy-
metyl)piperazin-1-carboxylat (5,21 g, 24 mmol), va hdn hop dugc tao huyén phi trong 1,4-
dioxan (100 mL). Tiép tuc thém DIPEA (4,6 mL, 26 mmol) va hdn hop dugc dun néng &
80°C trong 1 gio. Thém tiép DIPEA (9 mL) va hdn hop dugc dun noéng & 100°C trong 48
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gi®. Hon hop phan tmg duoc 1am mét dén nhiét d6 phong va duge cb dic trong chan khong,
dé thu duoc mot chit rin mau cam duoc tan nhd béng nudc/ete/diclometan va duoc loc.,
Chét rin duoc loai bo, va chét loc duge ¢ dic trong chan khong. Déau mau cam thu dugc
duoc 1am sach sic ky cot bay hoi nhanh trén silic oxit [Biotage SNAP 200g, Isolera, rira
giai gradien (80% EtOAc/isohexan dén 100% EtOAc; sau d6 1a 100% DCM dén 20%
MeOH/DCM)], dé thu dugc hop chit trung gian néu trén (4,51 g, 57,1%) 1a dau mau vang.
LCMS (ES+) 364,8 [M+H]", RT 1,20 phut (phuong phap 3).

CHAT TRUNG GIAN 15

[(2R)-1-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)piperazin-2-ylJmetanol
hydroclorua

Chét trung gian 14 (0,5 g, 1,38 mmol) duoc khudy trong 3 ngay bing 4N HCl trong
1,4-dioxan (10 mL). Hon hop phéan tng dugce c¢6 ddc trong chan khong va duge nhao trong
dietyl ete. Co dic thém trong chan khéng tao ra hop chét trung gian néu trén (0,41 g,
99,0%) 1a bot mau vang nhat. LCMS (ES+) 264,8 [M+H]", RT 0,65 phiit (phuong phap 1).

CHAT TRUNG GIAN 16

tert-Butyl (3S)-4-[2-amino-6-clo-5-(2,2,2-triflo-1-hydroxyetyl)pyrimidin-4-y1]-3-
metylpiperazin-1-carboxylat

Thém vao Chét trung gian 5 (1,51 g, 4,25 mmol) CsF (0,067 g, 0,44 mmol) va THF
(40 mL). Hon hop duge khudy & nhiét d6 phong trong diéu kién khi nito trong 2 phut trude
khi thém nhd giot (triflometyl)trimetylsilan (3,8 mL, 25 mmol). Hn hop duoc khudy &
nhiét d6 phong trong 4 gid, sau d6 phan ung duogc dép tit bing 0,5M axit clohydric (30 mL)
va hdn hop dugc khudy trong 10 phit. Hon hop dwoc phén chia gifta nude (50 mL) va
EtOAc (50 mL). Pha hitu co dugce rira bang nude (50 mL) va nuée mudi (50 mL), sau d6
dugc siy khod qua natri sulfat. Dung méi duge loai bo trong chan khéng. Dau mau cam thu
duogc dugc 1am sach séc ky cot bay hoi nhanh trén silic oxit [Biotage SNAP 50g, Isolera,
rira giai gradien (10% EtOAc/isohexan dén 40% EtOAc/isohexan)], dé thu dwoc hop chit
trung gian néu trén (0,75 g, 49,4%) 1a bot mau vang. LCMS (ES+) 426,2 [M+H]", RT 1,32
phut (phuwong phép 1).

CHAT TRUNG GIAN 17
tert-Butyl (35)-4-[2-amino-6-clo-5-(2,2,2-trifloaxetyl)pyrimidin-4-y1]-3-metyl-
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piperazin-1-carboxylat

Thém vao Chét trung gian 16 (0,47 g, 1,13 mmol) mangan dioxit (1,03 g, 11,9
mmol) va DCM (25 mL) va hdn hop duoc khudy trong diéu kién khi nito' & nhiét do phong.
qua dém. Cho thém mangan dioxit (1,57 g, 18 mmol) va hén hop duge dun néng & 40°C
trong 3 gio trude khi duge lam mat dén nhiét d6 phong. Hén hop duge loc qua Xelit, rra
sach bang DCM thém vao. Dung méi dugc loai bé trong chin khong, dé thu dugc hop chét
trung gian néu trén (0,39 g, 82,3%). LCMS (ES+) 424,2 [M+H]", RT 2,95 phut (phuong
phap 1).

CHAT TRUNG GIAN 18

tert-Butyl (3S)-4-[6-amino-1-metyl-3-(triflometyl)pyrazolo|3,4-d]pyrimidin-4-yl]-3-
metylpiperazin-1-carboxylat

Thém vao Chét trung gian 17 (0,39 g, 0,93 mmol) dwgc hoa tan trong THF (15 mL)
metylhydrazin (0,06 mL, 1 mmol) va trietylamin (0,26 mL, 1,9 mmol). Hon hop dugc dun
néng & 68°C trong didu kién khi nito trong 48 gid. Hon hop duoc 1am mat dén nhiét do
phong va duge cb dic trong chan khong. Chit ran mau vang thu dugc duge lam sach sic ky
cOt bay hoi nhanh trén silic oxit [Biotage SNAP 25g, Isolera, rira giai gradien (20% EtOAc/
isohexan dén 100% EtOAc)], dé thu dugc hop chét trung gian néu trén (0,15 g, 38,8%) 1a
chit rin tring nhat. LCMS (ES+) 416,2 [M+H]", RT 2,60 phut (phuong phap 1).

CHAT TRUNG GIAN 19

1-Metyl-4-[(2S)-2-metylpiperazin-1-yl]-3-(triflometyl)pyrazolo[3,4-d]pyrimidin-6-
amin hydroclorua

Thém vao Chat trung gian 18 (0,15 g, 0,36 mmol) dugc hoa tan trong DCM (10 mL)
4N HCI trong 1,4-dioxan (10 mL) va hdn hop phan g dugc khudy & nhiét d6 phong trong
1 gio. Chét két tha mau tring mAy hinh thanh va hdn hop dwoc hoa tan v6i metanol. Dung
mbi duge loai bo trong chan khong dé thu dwoc hop chét trung gian néu trén (0,15 g,

99,31%) 12 gdbm tring nhat. LCMS (ES+) 316,2 [M+H]", RT 1,77 phut (phuong phép 1).

CHAT TRUNG GIAN 20
tert-Butyl (3R)-4-(2-amino-6-clo-5-formylpyrimidin-4-yl)-3-metylpiperazin-1-
carboxylat

2-Amino-4,6-diclopyrimidin-5-carboxaldehyt (17,1 mmol), tert-butyl (3R)-3-
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metylpiperazin-1-carboxylat (3,43 g, 17,1 mmol) va DIPEA (2,66 g, 20,6 mmol) dugc dun
néng trong 1,4-dioxan (200 mL) & 60°C. Sau 4 gid, hdn hop phan tng dwoc lam mét va
duge khudy & nhiét d6 phong. qua dém. Hdn hop phan ung dwoc dun néng lai thém 4 gid &
80°C, sau d6 dugc khudy & nhiét do phong qua dém. Hon hop phan tng sau d6 dugc co dac
trong chan khong, va dugc phén chia giita dietyl ete va nudc. Mot chit rin mau cam min
duoc loc va duogc tach ra. Nudc ria thai ete duoc séy qua natri sulfat va duogc cd dac trong
chan khong, dé tao ra hop chét trung gian néu trén (4 g, 65,6%) 1a bot mau vang. LCMS
(ES+) 356,2 [M+H]", RT 2,26 phut (phuong phap 1).

CHAT TRUNG GIAN 21

tert-Butyl (3R)-4-(6-amino-1-metylpyrazolo|3,4-d]pyrimidin-4-y1)-3-
metylpiperazin-1-carboxylat |

Chét trung gian 20 (4 g, 11,24 mmol) trong THF (100 mL) dwoc xir ly bing trietyl-
amin (2,28 g, 22,48 mmol) va metylhydrazin (12,37 mmol). Hon hop phan tng dugc khudy
& 60°C trong 1 gid, sau d6 duoc 1am mat va dé qua dém. Hdn hop phan tmg duoc cb dic
trong chan khong, va phan con lai dugc phan chia gitra DCM va nu6c. Céc pha hiru co
duge tach biét va duoc ¢ dic trong chan khong, dé tao ra hop chét trung gian néu trén (3,9

g, 100%) la bot mau vang. LCMS (ES+) 348,2 [M+H]", RT 1,36 phit (phuong phap 1).

CHAT TRUNG GIAN 22

1-Metyl-4-[(2R)-2-metylpiperazin-1-yl]pyrazolo[3,4-d]pyrimidin-6-amin
hydroclorua

Chét trung gian 21 (4,5 g, 13 mmol) dugc hoa tan trong 4N HCI trong 1,4-dioxan (20
mL) va dugc khudy trong 1 h. MeOH (5 mL) duoc thém vao dé hd trg kha ning hoa tan.
Hdn hop phan ng dugce khudy trong 1 gid, sau d6 dwoc ¢b dic trong chin khong. Phin con
lai dugc nghién nho tir dietyl ete dé tao ra hop chét trung gian néu trén (3,5 g, 95%) 1a bot
mau vang nhat. LCMS (ES+) 248,3 [M+H]", RT 0,45 phit (phuong phap 1).

CHAT TRUNG GIAN 23
Phenyl N-[6-(3,3-difloazetidin-1-yl)-2-metylpyridin-3-yl]carbamat
Thém vao dung dich cta 6-(3,3-difloazetidin-1-yl)-2-metylpyridin-3-amin (WO
2010/139747; 7,2 g, 36 mmol) trong THF (100 mL) & 0°C (binh d4 lanh) pyridin (3,6 g, 45
mmol), sau d6 1 giot phenyl cloformat (38 mmol). Hon hop phan tmng duge khudy trong 3
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gid, sau d6 duoc dé & nhiét do phong qua dém. Mot tiéu mAu khac cia phenyl cloformat (1
mL) va pyridin (1 mL) dugc thém vao, va hdn hop phan tmg duoc khudy & nhiét o phong
trong 4 gio. Hon hop phan ting duoc ¢d dic trong chan khong, va phan con lai dugc phan
chia gitta EtOAc va dung dich HCI 2%. Cac 16p hitu co dugc siy qua natri sulfat va duge
cd dic trong chan khong, dé thu duge mét chit ran sap tring nhat. Lép axit dang nude duge
trung hoa bing dung dich natri bicarbonat dang nuéc bdo hoa, va thu gom mot chit rin
bang cach loc. Cac mé chit duoc tai sinh dugc két hop dé tao ra hop chit trung gian néu

trén (9,92 g, 86,0%). LCMS (ES+) 320,2 [M+H]', RT 1,34 phut.

CHAT TRUNG GIAN 24

Phenyl N-(6-metoxy-2-metylpyridin-3-yl)carbamat

Thém vao dung dich cua 6-metoxy-2-metylpyridin-3-amin (2,02 g, 13,9 mmol) trong
DCM (50 mL) trietylamin (2,3 mL, 17 mmol) va phenyl cloformat (1,9 mL, 15 mmol) va
hén hop dugc khudy trong didu kién khi nito & nhiét d6 phong. qua dém. Hdn hop dugce rira
bé‘mg dung dich natri bicarbonat dang nuéc bdo hoa. Lép hitu co duoc tach, va dugce c¢6 dic
trong chan khong. Thém dietyl ete vao diu nau thu dugc. Sau khi thém isohexan, mot chit
ran dugc két tha ra khoi dung dich, dé thu dugc hop chét trung gian néu trén (2,79 g,
56,0%) 14 chit ran mau hong nhat/tring nhat. LCMS (ES+) 259,8 [M+H]", RT 1,77 phit.

CHAT TRUNG GIAN 25

Phenyl N-(4-metoxy-2-metylphenyl)carbamat

Thém vao dung dich clia 4-metoxy-2-metylanilin (5 g, 36,45 mmol) trong THF (100
mL) ¢ 0°C (binh da lanh) pyridin (45,56 mmol), sau do6 la phenyl cloformat (38,27 mmol).
Hdn hop phan tmg duge cho phép lam 4m dén nhiét d6 phong va dugc khudy qua dém. Hon
hop phan ing sau d6 duoc phén chia gitta 5% HCI solution va EtOAc. Céc 16p hitu co dugce
ria thém b:?lng dung dich HCI 5%, sau d¢ 1a dung dich natri bicarbonat dang nuéc bdo hoa.
Céc 16p hitu co duge sy qua natri sulfat va dugc co dic trong chan khong, dé thu duoc hop
chét trung gian néu trén (7,61 g, 81,1%) I bot mau tia nhat. 8y (DMSO-dg) 9,30 (s, 1H),
7,40 (t,J 7,7 Hz, 2H), 7,30-7,09 (m, 3H), 6,90-6,62 (m, 3H), 3,72 (s, 3H), 2,25 (s, 3H).

CHAT TRUNG GIAN 26

2-(3,3-Difloazetidin-1-yl)-4-metyl-5-nitropyridin

Thém vao dung dich cta 2-clo-4-metyl-5-nitropyridin (1 g, 5,7 mmol) trong DMF
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(10 mL) Cs,COs5 (3,7 g, 11,4 mmol), sau d6 1a 3,3-difloazetidine (1,4 g, 11,4 mmol), va hdn
hop phan tmg duoc dung nong trong 3 gior & 80°C. Hon hop phan ting sau d6 duoc hoa tan
v6i EtOAc. Lép hitu co dugc rira bang dung dich natri bicarbonat dang nudc bio hoa, sau
d6 duoc siy kho qua natri sulfat va duoc ¢b dic trong chan khong. Chéit thé thu duoc duoc
lam sach sic ky cdt bay hoi nhanh trén silic oxit (100-200 13 sang, 2-3% MeOH/DCM), dé
c6 thé tao ra hop chit trung gian néu trén (1,1 g, 83,0%) 1a chit rin mau ndu nhat. &y

(DMSO-dg) 8,85 (s, 1H), 6,58 (s, 1H), 4,59 (t, 4H), 2,53 (s, 3H).

CHAT TRUNG GIAN 27

6-(3,3-Difloazetidin-1-yl)-4-metylpyridin-3-amin

Thém viao mét dung dich duge khudy cta Chét trung gian 26 (0,28 mmol) trong
MeOH (10 mL) Pd/C (50 mg). Hon hop phan tng duge khudy trong mdi trudong khi hydro
trong 4 gid & nhiét d6 phong. Hon hop phan tng sau d6 duoc loc qua Xelit. Lép hitu co
dugc co dic, dé c6 thé tao ra hop chét trung gian néu trén (0,26 g, 59,0%) 13 chét rén tring

nhat. 8 (DMSO-dg) 7,60 (s, 1H), 6,30 (s, 1H), 4,30 (br s, 2H), 4,20 (t, 4H), 2,05 (s, 3H).

CHAT TRUNG GIAN 28

tert-Butyl N-(2-clo-4-metylpyrimidin-5-yl)carbamat

Thém vao dung dich cia 2-clo-4-metylpyrimidin-5-amin (WO 2009/112524; 0,8 g,
5,59 mmol) va trietylamin (2,6 mL, 19,58 mmol) trong DCM (10 mL) di-tert-butyl
dicarbonat (22,0 mmol). Hén hop phan ting duge khudy trong 18 gio & nhiét d6 phong. Hon
hop phan tng sau d6 dugc hoa tan véi DCM. Lép hitu co duoc rira bang dung dich natri
bicarbonat dang nuéc bao hoa, sau do dugc séy kho qua natri sulfat va dugc c6 dédc trong
chan khong. Chat tho thu duoc dugc 1am sach sic ky ot bay hoi nhanh trén silic oxit (100-
200 16 sang, 40% EtOAc/isohexan), dé co6 thé tao ra hop chit trung gian néu trén (0,7 g,
51,0%) 1a chét nira rin. LCMS (ES+) 244,05 [M+H]*, RT 2,15 phut (phuong phap 5).

CHAT TRUNG GIAN 29

N2,N2,4-Trimetylpyrimidin—2,5 -diamin hydroclorua

Thém vio dung dich ctia Chét trung gian 28 (0,2 g, 0,8 mmol) trong MeOH (2 mL)
dimetylamin trong nuée (0,5 mL). Hon hop phan {mg duge dun néng & 60°C trong 3 gio.
Hodn hop phén ttng dugc hoa tan véi EtOAc, sau d6 16p hitu co duoc rira bing nude va nude
mudi, dugc séy kho qua natri sulfat, va duge c6 dic trong chan khong. Chéit thd thu dugc
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dugc lam sach sic ky cot bay hoi nhanh trén silic oxit (100-200 16 sang, 2-5%
MeOH/DCM). Chét rén mau tring thu dugc duoc cho vao trong 1,4-dioxan (1 mL), dugc
xtr Iy bing 4N HCl trong 1,4-dioxan (2 mL) va duoc khudy & nhiét d6 phong trong 3 gio.
Hén hop phan Gng dugc c6 dic, sau do6 chét tho thu dugc duge tan nhod béng dietyl ete, dé
c6 thé tao ra hop chét trung gian néu trén (0,1 g, 83,0%). LCMS (ES+) 153,00 [M+H]", RT
0,95 phut (phuong phép 5).

CHAT TRUNG GIAN 30

2-(3,3-Difloazetidin-1-yl)-4-metylpyrimidin-5-amin hydroclorua

Thém vao dung dich ctia Chét trung gian 28 (0,3 g, 1,23 mmol) trong DMF (5 mL)
Cs,CO; (0,8 g, 2,4 mmol) va 3,3-difloazetidin (0,3 g, 2,4 mmol) va hdn hop phan tng dugc
dun néng & 80°C trong 3 gid. Hon hop phan ting durgc hoa tan véi EtOAc, sau d6 16p hitu
co duge rira bang dung dich natri bicarbonat dang nudc bdo hoa, duoc sdy khod qua natri
sulfat va duoc co dic trong chan khong. Chét thd thu dugc duogc lam sach séc ky cot bay
hoi nhanh trén silic oxit (100-200 18 sang, 30% EtOAc/isohexan). Chit rin tring nhat thu
duge dugc cho vao trong 1,4-dioxan (1 mL), duoc xit Iy bang 4N HCI trong 1,4-dioxan (2
mL) va dugc khudy & nhiét d6 phong trong 3 gid. Hon hop phan tng duoc cb dic, sau d6
chit tho thu dwgc duge tan nho bang dietyl ete, dé c6 thé tao ra hop chit trung gian néu trén

(0,12 g, 82,0%). LCMS (ES+) 201,05 [M+H]", RT 0,96-1,21 phiit (phuong phép 5).

CHAT TRUNG GIAN 31

1-Metyl-6-sulfanyl-5H-pyrazolo|3,4-d]pyrimidin-4-on

Thém vao dung dich cta etyl 5-amino-1-metyl-1H-pyrazol-4-carboxylat (2,0 g,
11,8 mmol) trong axeton (30 mL) & nhiét d phong. benzoyl isothioxyanat (1,7 mL, 12,6
mmol). Hbn hop phan tmg tiép tuc dugc khudy trong 8 gid, sau d6 dugc cb dic trong chan
khéng. Phan con lai dugc hoa tan trong axeton (120 mL), MeOH (120 mL) va nuéc (15
mL), va kali carbonat (3,27 g, 23,6 mmol) dugc thém vao. Hon hop duoc dun néng dudi
binh ngung hdi Iwu c6 khudy trong 4 gid. Dung dich dugc cho phép 1am mat xubng nhiét
d6 phong va axit axetic bang duogc thém cho dén khi toan bo kali carbonat dugc hoa tan.
Dung dich dugc lam mat dén 0°C va thu duogc chit két tua, dé thu dugc hop chét trung
gian néu trén (1,68 g) 1a chit rin mau tring. >C NMR & (DMSO-ds, 75 MHz) 175,0,
156,2, 144,1, 135,5, 102,0, 35,9. MS (m/z) 183 [M+H]".
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CHAT TRUNG GIAN 32

1-Metyl-6-(metylsulfanyl)-5SH-pyrazolo[3,4-d]pyrimidin-4-on

Dung dich ctia Chét trung gian 31 (1,779 g, 9,76 mmol) trong THF (90 mL) duogc
thém trietylamin (1,630 mL, 11,7 mmol) va iodometan (0,638 mL, 10,2 mmol). Hon hop
phan ting tiép tuc dugc khudy trong 1 gid, sau d6 dwoc phan chia gifta EtOAc va dung
dich natri bicarbonat dang nuéc bdo hoa. Lép hitu co duge sdy kho qua magie sulfat va
duge lam bay hoi trong chan khong, thu duge hop chét trung gian néu trén (1,79 g) 1a chit
rin mau tring. >C NMR & (DMSO-ds, 75 MHz) 160.6, 157,9, 151,9, 134,2, 102,8, 33,9,
13,0. MS (m/z) 197 [M+H]".

CHAT TRUNG GIAN 33

tert-Butyl  (3S)-3-metyl-4-[ 1-metyl-6-(metylsulfanyl)pyrazolo[3,4-d]pyrimidin-4-
yl]piperazin-1-carboxylat

Thém vao Chét trung gian 32 (1,449 g, 7,4 mmol) POCl; (15 mL) va N,N-
dimetylanilin (0,5 mL) & nhiét do phong. Huyén phu tiép tuc dugc khudy trong 2 giyr &
105°C, vé6i thoi gian nay huyén phi tré thanh dung dich. Hdn hop phéan tmg dugc 1lam bay
hoi, sau d6 phan con lai dugc tach chiét st dung EtOAc va nudc mubi. Dung mo6i hitu co
duge sdy khd qua magie sulfat va duoc 1am bay hoi trong chan khong. Phan con lai dugc
hoa tan trong 1,4-dioxan (70 mL), sau d6 DIPEA (2,634 mL, 15,9 mmol) va (S)-tert-butyl
3-metylpiperazin-1-carboxylat (1,595 g, 7,9 mmol) dwugc thém vao. Hon hop phan tng
tiép tuc dugc khudy trong 4 giv & nhiét do 105°C. Dung dich dugc lam bay hoi trong chin
khong, sau d6 phr?ln con lai duge lam sach sic ky gel silic oxit (10% EtOAc/xyclohexan),
dé tao ra hop chit trung gian néu trén (1,733 g) 1a chit rin mau vang. °C NMR 9
(DMSO-dg, 75 MHz) 167,5, 155,5, 154,6, 133,1, 128,6, 111,1, 79,2 (3C), 48,6, 47,6, 42,9,
42,4, 33,5, 15,1, 13,7. MS (m/z) 379 [M+H]".

CHAT TRUNG GIAN 34

1-Metyl-4-[(2S)-2-metylpiperazin-1-yl]-6-(metylsulfanyl)pyrazolo[ 3,4-d]pyrimidin
trifloaxetat

Pugc diéu ché bang Phuong phdp A bing cach xu Iy Chat trung gian 33 (50 mg,
0,13 mmol) bing DCM (1 mL) va TEA (1 mL). Hop chét trung gian néu trén thu duoc la
san phdm thd duge st dung trong cac phan Gng tiép theo ma khong lam sach thém. MS
(m/z) 279 [M+H]".
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CHAT TRUNG GIAN 35
tert-Butyl (3S)-4-(2-amino-6-clo-5-formylpyrimidin-4-yl)-3-etylpiperazin-1-
carboxylat

Thém vao dung dich cua tert-butyl (3S)-3-etylpiperazin-1-carboxylat (0,5 g, 2,3
mmol) va 2-amino-4,6-diclopyrimidin-5-carbaldehyt (0,45 g) trong 1,4-dioxan (8,0 mL)
DIPEA (1,2 mL, 7,0 mmol). Hon hop phan tng dugc dun néng & 120°C qua dém trong lo
Wheaton bit kin, sau d6 dugc lam mat va dugc khuéy & nhiét do phong qua cudi tudn. Dung
moi duge loai bo trong chan khong, va phin con lai dugc phan chia gifra nuéc va DCM.
Céc 16p hitu co dugc tach pha va dugce c6 ddc trong chan khong dé tao ra hop chét trung
gian néu trén (0,85 g, 99%) 1a thiy tinh mau vang. LCMS (ES+) [M+H]" 370, RT 1,81 phut
(phuong phép 2).

CHAT TRUNG GIAN 36

tert-Butyl (3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-etylpiperazin-
1-carboxylat

Thém vao dung dich ctia Chét trung gian 35 (1,0 g) trong THF (10 mL) trietyl-
amin (0,55 g, 0,75 mL) va metylhydrazin (0,14 g, 0,16 mL). Hon hop phan tng dugc
khudy trong 5 gio & nhiét d6 phong, sau d6 duge cb dic trong chan khong va dugc phan
chia gitta DCM va nuédc. Céc 16p hitu co duge tach pha va duge cd dic trong chin khong
dé thu dugc hop chét trung gian néu trén (0,9 g, 90%) 1a bot kem mau nhat. LCMS (ES+)
[M+H]" 362,4, RT 1,50 phit (phuong phap 2).

CHAT TRUNG GIAN 37

4-[(25)-2-Etylpiperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin-6-amin
dihydroclorua

Chét trung gian 36 (0,9 g, 2 mmol) dwgc khudy trong HCI (4N trong 1,4-dioxan, 10
mL) trong 2 gid, sau d6 dugc co dic trong chan khong, dé tao ra hop chat trung gian néu
trén (0,8 g, dinh luong) 14 bot mau tring. LCMS (ES+) [M+H]* 262, RT 0,57 phut (phuong
phéap 2).

CAC CHAT TRUNG GIAN 38 DEN 66

Thém vao dung dich dugc lam mat (binh d4 lanh) cia amin xac dinh (1 mmol)

trong THF (50 mL) pyridin (1,1 duong lugng), sau d6 1a giot phenyl cloformat (1 duong
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lugng). Hén hop phan tmg duwoc cho phép 1am 4m dén nhiét d6 phong. Khi LCMS xéc
nhén sy chuyén héa hoan toan amin thanh carbamat mong muébn, hdn hop phéan tng duoc
dap tit bang nudc. Carbamat mong mudn sau d6 thu dugc bing cach loc, hodc tach chiét

thanh DCM, dugc tach pha va dugc cd dac trong chan khong, sau d6 dugc st dung ma

khong lam sach thém. Cac carbamat dugc biéu thi dugc diéu ché.

Chat Dit liéu LCMS
trung Amin Carbamat Phuong .
_ RT | [M+H]

gian phép
2-Metyl-4-(triflo- | Phenyl N-[2-metyl-4-(triflo-

38 Y . o k-4 2 226 | 3122
metoxy)anilin metoxy)phenyl]carbamat
2-Flo-4-(triflo- Phenyl N-[2-flo-4-(triflo-

39 1 1,56 316
metoxy)anilin metoxy)phenyl]carbamat
2-Clo-4-(triflo- Phenyl N-[2-clo-4-(triflo-

40 1 1,59 332
metoxy)anilin metoxy)phenyl]carbamat
3-Metoxy-5-(triflo- | Phenyl N-[3-metoxy-5-(triflo-

41 ¥ yIN ¥ 2 2,64 | 3122
metyl)anilin metyl)phenyl]carbamat
1-Etylindazol-3- Phenyl N-(1-etylindazol-3-yl)-

42 Y VIN-(L-ety ) 1 1,39 | 2820
amin carbamat
6-(Diflometoxy)-2- | Phenyl N-[6-(diflometoxy)-2-

43 | metylpyridin-3- metylpyridin-3-yl]carbamat 1 0,98 | 2952
amin
6-Etoxy-5-flo- Phenyl N-(6-etoxy-5-

44 Y _ YA Y 1 1,41 277
pyridin-3-amin flopyridin-3-yl)carbamat
2-Clo-4-flo-5- Phenyl N-(2-clo-4-flo-5-

45 2 2,36 280
metylanilin metylphenyl)carbamat
5-Flo-6-metoxy- Phenyl N-(5-flo-6-metoxy-

46 1 1,39 263
pyridin-3-amin pyridin-3-yl)carbamat
6-Etoxy-2-metyl- | Phenyl N-(6-etoxy-2-

47 . Y - Y Y .(. g 1 1,45 273
pyridin-3-amin metylpyridin-3-yl)carbamat
1-Metyl-5-(triflo- | Phenyl N-[1-metyl-5-(triflo-

48 Y YN o3 1 1,50 336
metyl)indazol-3- metyl)indazol-3-yl]carbamat
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amin

3-Amino-6-flo-1-

Phenyl N-(6-flo-1-

49 1,36 286
metylindazol metylindazol-3-yl)carbamat
5-Flo-1-metyl- Phenyl N-(5-flo-1-

50 1,38 286
indazol-3-amin metylindazol-3-yl)carbamat
Imidazo[1,2- Phenyl N-(imidazo[1,2-

51 - 254,1
a]pyridin-8-amin a]pyridin-8-yl)carbamat
5-Metylisoxazol-3- | Phenyl N-(5-metylisoxazol-3-

52 - 219,1
amin yl)-carbamat
1,2-Benzoxazol-3- | Phenyl N-(1,2-benzoxazol-3-

53 1,35 255
amin yl)-carbamat
1-Metylindazol-3- | Phenyl N-(1-metylindazol-3-

54 1,34 268
amin yl)-carbamat
5-Amino-6-metyl- | Phenyl N-(6-xyano-2-

55 | pyridin-2- metylpyridin-3-yl)carbamat - 253,2
carbonitrile
2-Metyl-4-(metyl- | Phenyl N-[2-metyl-4-(metyl-

s yl-4-(mety yIN-[2-metyl-4-(mety 128|306
sulfonyl)anilin sulfonyl)phenyl]carbamat
6-(Diflometoxy)-4- | Phenyl N-[6-(diflometoxy)-4-

57 | metylpyridin-3- metylpyridin-3-yl]carbamat 1,42 295
amin
6-Metoxy-5-metyl- | Phenyl N-(6-metoxy-5-metyl-

58 Y Y VIR Y 4 1,38 259
pyridin-3-amin pyridin-3-yl)carbamat
6-Metoxy-4-metyl- | Phenyl N-(6-metoxy-4-metyl-

59 - g Y VI g Y 1,30 259
pyridin-3-amin pyridin-3-yl)carbamat
5-Metoxy-2-metyl- | Phenyl N-(5-metoxy-2-

60 Y Y YL Y - 258,1
anilin metylphenyl)carbamat
3-Clo-4- Phenyl N-(3-clo-4-

61 _ - 262
metylanilin metylphenyl)-carbamat
2,5-Dicloanilin Phenyl N-(2,5-diclophenyl)-

62 prewy - 283

carbamat
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4-Amino-3-metyl- | Phenyl N-(4-xyano-2-

63 . 1 1,57 253
benzonitril metylphenyl)-carbamat
2,6- Phenyl N-(2,6-

64 | Dimetoxypyridin- | dimetoxypyridin-3-yl)carbamat 1 1,44 275
3-amin
4-Metoxy-3-metyl- | Phenyl N-(4-metoxy-3-

65 Y Y YINA Y 1 1,47 258
anilin metylphenyl)carbamat
4-(Diflometoxy)-2- | Phenyl N-[4-(diflometoxy)-2-

66 ( ) N y) 1 1,45 294
metylanilin metylphenyl]carbamat
CHAT TRUNG GIAN 67

tert-Butyl N-(5-bromo-3-metylpyrazin-2-yl)carbamat

Thém vao dung dich cua 2-amino-5-bromo-3-metylpyrazine (46,5 g, 247,3 mmol)
trong axetonitril (450 mL) va THF (750 mL) DMAP (3 g, 24,7 mmol). Hon hop phan tmg
dugc khudy trong 15 phut truée khi thém di-tert-butyl dicarbonat (242 g, 1112,8 mmol).
Hon hop phén tmg duge khudy qua dém & nhiét 6 phong. Phan ung duge ¢ dic trong
chéan khong, sau d6 dugc pha lodng v6i EtOAc (750 mL) va duge rira bang nude (500 mL).
Céc 16p hitu co duge siy qua magie sulfat va dugc cd dic trong chan khong. Nhya duong
den duogc 1am sach bang phép sic ky nhanh, st dung EtOAc 10-15% trong heptan gradien.
Chét rin thu dugc duge tan nhé bang IPA. Chat rdn mau tring thu duge (chat din xuét bis-
tert-butoxycarbonyl) dugc hoa tan trong metanol (3000 mL), sau d6 K,CO; (61,25 g, 443
mmol) dugc thém vao. Hn hop phan ting duoc khudy qua dém & nhiét do phong, sau d6 &
60°C trong 1 gid, sau d6 dugc cho phép lam mat va dugc cd dic trong chan khong. Phin
con lai duge hoa tan trong DCM (1000 mL), sau d6 duge rira bang nuéc (2 x 1000 mL) va
nude mudi (500 mL). Cac 16p hitu co duge siy qua magie sulfat, sau d6 duoc cd dic trong
chan khong, dé tao ra hop chét trung gian néu trén (38 g, 80% nguyén chat do LCMS).
LCMS (ES+) [M+H]" 288,1 va 289,1, RT 1,42 phut (phuong phap 1).

CHAT TRUNG GIAN 68
tert-Butyl N-[5-(dimetylamino)-3-metylpyrazin-2-yl]carbamat
Thém vao Chét trung gian 67 dimetylamin trong etanol (5,6M, 400 mL). Dung dich
dugc dun néng & 55°C qua dém trong ndi hoi. Hon hop phan ung tho duoc cd dic trong
chan khong va dugc 1am sach biang phép sic ky nhanh, str dung gradien 20-100% EtOAc
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trong heptan, dé thu dwgc hop chét trung gian néu trén (14 g) 1a chit rin. LCMS (ES+)
[M+H]" 196 (tert-butyl trir phan doan), RT 1,56 phut (phuong phap 1).

CHAT TRUNG GIAN 69

N°,N°,3-Trimetylpyrazine-2,5-diamin

Chat trung gian 68 (7 g, 27,7 mmol) duoc cho vao trong HCI (3,34M trong 1,4-
dioxan, 70 mL) va dugc khudy ¢ nhiét d6 phong qua dém. Hon hop phén ung dugc cd dac
trong chan khong. Chit rin mau vang thu dugc dugc khudy trong trietylamin (28 g) trong 4
gio, sau d6 dugc cd dic trong chan khong. Bot nhio thu duge duoc 1am sach phép séc ky
nhanh, rira gidi véi gradien 50% EtOAc trong heptan dén 10% MeOH trong EtOAc, dé tao
ra hop chét trung gian néu trén (2,1 g, 50%). oy (CDCl3) 7,40 (s, 1H), 3,80 (br s, 2H), 3,00
(s, 6H), 2,30 (s, 3H).

CHAT TRUNG GIAN 70

Phenyl N-[5-(dimetylamino)-3-metylpyrazin-2-yl]carbamat

Thém vao mot dung dich duge 1am lanh (binh d4 lanh) ctia Chét trung gian 69 (2.1 g.
13,79 mmol) trong axetonitril kho (20 mL) pyridin (1,3 g, 16,54 mmol), sau d6 la giot
phenyl cloformat (2,16 g, 13,79 mol). Hon hop phan tng duge cho phép 1am 4m din xuéng
nhiét do phong qua 1 git. Hon hop phan ting dugc ¢ dic trong chan khong onto silic oxit,
sau d6 dugc 1am sach bang phép sic ky nhanh, rira giai véi gradien 20-60% EtOAc trong
heptan, dé thu dugc hop chit trung gian néu trén (3,1 g, 82%) 1a chét rin. 8y (CDCL3) 7,65
(s, 1H), 7,35 (m, 1H), 7,15 (m, 3H), 6,80 (br s, 1H), 3,05 (s, 6H), 2,42 (s, 3H).

CHAT TRUNG GIAN 71

2-Etyl-6-metoxy-3-nitropyridin

Thém vao mot dung dich da loai khi cda 2-clo-6-metoxy-3-nitropyridin (3 g, 15,95
mmol), axit etylboronic (3 g, 47,80 mmol) va K,CO; (6 g, 47,80 mmol) trong 1,4-dioxan
(60 mL) Pd(dppHCI, (1 g, 1,59 mmol). Hdn hop phan tng duoc khudy & 100°C trong 12
gi0, sau d6 dugce loc qua Xelit. Chét loc duge cd dic trong chan khong va chét tho duoc lam
sach st dung sac ky cot (silic oxit 100-200 15 sang; 10% EtOAc trong hexan) dé thu duogc
hop chét trung gian néu trén (1,4 g, 48%). 8y (CDCl;) 8,20 (d, J 8,1 Hz, 1H), 6,82 (d, J 7,9
Hz, 1H), 4,05 (s, 3H), 3,19 (q, 2H), 1,28 (t, 3H). LCMS: [M+1] 183,20 (d6 nguyén chit cia
LCMS la 95,43%).
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CHAT TRUNG GIAN 72

2-Etyl-6-metoxypyridin-3-amin

Thém vio dung dich ctia Chat trung gian 71 (1,4 g, 7,6 mmol) trong MeOH (25 mL)
Pd/C (150 mg). Hon hop phan ting duwoc khudy & nhiét do6 phong trong 12 gid dudi moi
truong khi hydro (khi céu), sau d6 dugc loc qua Xelit. Chét loc duoc co dic trong chan
khéng. Chét tho duoc 1am sach sir dung séc ky cot (Silic oxit 100-200 15 sang, 20% EtOAc
trong hexan) dé thu dugc hop chét trung gian néu trén (0,9 g, 77%). 8y (DMSO-dg) 6,99 (d,'
J 8,2 Hz, 1H), 6,38 (d, J 8,2 Hz, 1H), 4,28 (s, 2H), 3,70 (s, 3H), 4,55 (s, 2H), 3,70 (s, 3H),
2,25 (q, 2H), 1,18 (t, 3H). LCMS: [M+1] 153,1 (46 nguyén chat LCMS 99,86%).

CHAT TRUNG GIAN 73

2-[1-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)piperazin-2-yl]etanol
dihydroclorua

Chét trung gian 13 (2,00 g, 10,9 mmol) va tert-butyl 3-(2-hydroxyetyl)piperazin-1-
carboxylat (10,9 mmol, 2,51 g) trong n-butanol (51 mL) va DIPEA (13,1 mmol, 1,71 g,
2,42 mL) dugce dun néng & 100°C trong 4 gid. Hon hop phan tmg duge 1am mat, dugc phan
chia gitta DCM va nudc va dugc loc, sau do6 céac pha hitu co dugce tach biét va dugc cd dic
trong chan khong. Dau du thira dugc lam sach sic ky cot bay hoi nhanh trén silic oxit
(Biotage SNAP 50g, Isolera, rira giai gradien: 100% DCM dén 35% MeOH/DCM). Dau
sach thu dugc dugce cho vao trong DCM (40 mL) va HCI (4N trong 1,4-dioxan, 8 mL).
Dung dich dugc khqu qua dém, sau d6 dugc c6 dac cho khod di va duoc rira béng dietyl ete.
Chat rén dinh thu dugc dugc siy kho dudi chin khong dé thu duge hop chét trung gian néu
trén (1,5 g, 39%) bot mau tring nhat. LCMS (ES+) [M+H]" 278, RT 2,13 phut (phuong phép
2).

CHAT TRUNG GIAN 74

2-Amino-4-[(2S,6S)-4-benzyl-2,6-dimetylpiperazin-1-yl}-6-clopyrimidin-5-
carbaldehyt

Thém vao dung dich cua (3S,5S)-1-benzyl-3,5-dimetylpiperazin (3 g, 15 mmol) vé
2-amino-4,6-diclopyrimidin-5-carbaldehyt (2,84 g, 14,8 mmol) trong n-butanol (30 mL)
DIPEA (31 mmol). Hdn hgp phan ting duge dun néng & 110°C trong 2 gid, sau d6 dugc
1am mat va dugc phan chia giita nude va EtOAc. Lép nude duge chiét ra thém bang EtOAc.
Céc 16p hitu co két hop duogc sy qua magie sulfat, sau d6 duoc c6 dic trong chan khong.
Dau mau cam duge 1am sach sic ky cot bay hoi nhanh (4:1 heptan:EtOAc) dé tao ra hop
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chét trung gian néu trén (4,68 g, 89%) 1a ddu mau vang. LCMS (ES+) [M+H]" 360, RT
1,69 phtit (phuong phép 1).

CHAT TRUNG GIAN 75

4-[(28,65)-4-Benzyl-2,6-dimetylpiperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin-
6-amin

Thém vao dung dich ciia Chit trung gian 74 (4,6 g, 13 mmol) trong THF (43 mL)
trietylamin (3,96 g, 5,4 mL, 39 mmol) va metylhydrazin (0,6 g, 0,68 mL, 13 mmol). Hon
hop phan tng duge khudy trong 2 gid & nhiét d6 phong, sau d6 dugc phén chia gitta nuée
va EtOAc. Lép nuée dugc chiét ra thém bang EtOAc, va cac chét chiét hiru co két hop
dugc cd ddc trong chan khong. DAu mau cam thu dugce duge 1am sach séc ky cot bay hoi
nhanh (EtOAc) dé thu dugc hop chit trung gian néu trén (3,37 g, 74%) 1a bot kem. LCMS
(ES+) [M+H]" 352,3, RT 1,53 phut (phuong phap 1).

CHAT TRUNG GIAN 76

4-[(28S,6S)-2,6-Dimetylpiperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin-6-amin

Chét trung gian 75 (3,3 g, 9,59 mmol) dugc hoa tan trong IMS (190 mL). Pd/C
(5%, 2,3 g) va amoni format (10 duong lwong) duoc thém vao va hon hop duogc dun noéng
& 80°C qua dém. Hdn hop phan tmg duoc cho phép 1am mat, sau d6 duge loc qua mot lép
dém Xelit, rira béng MeOH. Hdn hop chit loc va nude rira thai dugc co dic trong chan
khéng dé tao ra hop chét trung gian néu trén (2,43 g, 93%) la chit rin mau vang. LCMS
(ES+) [M+H]" 262, RT 0,99 phiit (phwong phap 1).

CHAT TRUNG GIAN 77

4-[4-Benzyl-2-(2,2,2-trifloetyl)piperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin-6-
amin

Chét trung gian 13 (2,13 g, 11,62 mmol) va 1-benzyl-3-(2,2,2-trifloetyl)-piperazin (3
g, 11,62 mmol) trong n-butanol (30 mL) va DIPEA (4,5 g, 34,8 mmol) dugc dun néng &
100°C trong 72 gio. Hon hop phan tng duoc lam mat, sau d6 duge c¢d dic trong chin
khong. Phin con lai dugc hoa tan véi DCM va duoc rira béng natri bicarbonat, sau do la
nuée, sau d6 nuée mudi. Cac 16p hiru co duge siy qua magie sulfat va duge cd dic trong
chan khong. Dau du thira dugc 1am sach sic ky cot bay hoi nhanh trén silic oxit, stt dung
gradien 40-100% EtOAc trong heptan, dé thu dugc hop chit trung gian néu trén (3,2 g,
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68%) 1a chat rdn mau vang. LCMS (ES+) [M+H]" 406,3, RT 1,61 phit (phuong phép 1).

CHAT TRUNG GIAN 78

1-Metyl-4-[2-(2,2,2-trifloetyl)piperazin-1-yl|pyrazolo[ 3,4-d]pyrimidin-6-amin
dihydroclorua

Chét trung gian 77 (3,2 g, 7,89 mmol) dugc hoa tan trong IMS (70 mL). Pd/C (5%,
0,83 g) va amoni format (4,97 g) dugc thém vao va hon hop duge dun néng & 85°C qua
dém. Hon hop phan tmg duge cho phép lam mat, sau d6 duoc loc qua mot 16p dém Xelit,
rira bing MeOH. Hon hop chét loc va nudc rira thai dugc ¢d dic trong chan khéng. Phin
con lai duge lam sach phép sdc ky nhanh, st dung gradien tir 100% EtOAc dén 10%
MeOH véi NH; trong EtOAc. Chat rin thu duge duoc cho vao trong HCI (4N trong 1,4-
dioxan, 10 mL) va duogc khuéy trong 4 gio. Chét két tia thu dugc béng cach loc, sau d6
dugc rira bang ete va dugc sdy kho, dé tao ra hop chét trung gian néu trén (1,86 g, 66%) 1a

chét rin mau tring. LCMS (ES+) [M+H]" 316,2, RT 1,06 phiit (phuong phap 1).

CHAT TRUNG GIAN 79

tert-Butyl 4-(2-amino-6-clo-5-formylpyrimidin-4-yl)-3-(triflometyl)piperazin-1-
carboxylat

Dung dich cua 3-(triflometyl)piperazin-1-axit carboxylic tert-butyl este (0,79 g) va
2-amino-4,6-diclopyrimidin-5-carbaldehyt (0,58 g) trong 1,4-dioxan (5,0 mL) dugc thém
DIPEA (1,6 mL, 9,0 mmol). Hén hgp phan tmg duge dun néng & 120°C qua dém trong lo
Wheaton bit kin, sau d6 durgc cho phép 1am mét va dugc cd dic trong chan khong. Phin con
lai dugc phan chia gitta DCM va nudc. Cac pha hitu co dugce tach biét va duge cd dac trong
chan khong dé tao ra hop chit trung gian néu trén (1 g, 81%) 1a chét nira rin. LCMS (ES+)
[M+H]" 410, RT 1,82 phut (phuong phép 2).

CHAT TRUNG GIAN 80

1-Metyl-4-[2-(triflometyl)piperazin-1-yl]pyrazolo|3,4-d]pyrimidin-6-amin
dihydroclorua

Chét trung gian 79 (1 g, 2,44 mmol) trong THF (20 mL) dugc x@t Iy bang trietylamin
(0,68 mL, 4,88 mmol) va metylhydrazin (0,12 g, 0,14 mL). Hon hop phan tng duoc khudy
¢ nhiét do phong qua dém, sau d6 duoc co dic trong chan khdng va dugce phan chia gitta
DCM va nude. Céc 16p hitu co duge tach pha, sau d6 duogc ¢ dic trong chan khong. Chit
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dwoc 1am sach sic ky c6t bay hoi nhanh trén silic oxit (Biotage SNAP 25g, Isolera, rira giai
gradien: 100% EtOAc dén 20% MeOH/EtOAc). Bot vang nhat thu dugc duge hoa tan trong
4N HCI trong 1,4-dioxan (5 mL) va dugc khudy trong 2 gid. Hén hop phéan tmg dugc co
dic trong chan khong dé thu dugc hop chit trung gian néu trén (0,35 g, 87%) 1a chét rén
mau vang nhat. LCMS (ES+) [M+H]" 302,2, RT 0,7 phut (phuong phép 2).

CHAT TRUNG GIAN 81

4-[(2S)-2-Isopropylpiperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin-6-amin
dihydroclorua

2-Amino-4,6-diclopyrimidin-5-carbaldehyt (2,4 g, 13 mmol) va tert-butyl (3S)-3-
isopropylpiperazin-1-carboxylat (2,9 g, 13 mmol) trong 1,4-dioxan (50 mL) dugc xir ly
bing DIPEA (3,3 g, 5 mL, 25 mmol) va dugc dun néng & 90°C trong 6 gid. Hdn hop phén
ung dugc lam mét va dugce cd dac trong chan khong, sau d6 dugc phan chia gitta DCM va
nudce. Céc 16p hitu co duge tach pha va dugc c6 dac. Bot vang thu dugc dugc cho vao trong
THF (100 mL) véi trietylamin (2,7 g, 4 mL, 27 mmol) va metylhydrazin (0,64 g, 0,73 mL,
14 mmol), sau d6 dugc khudy trong 72 gid & nhiét d6 phong. Hon hop phan tng dugc cd
dic trong chan khong va dugc phan chia gitta DCM va nuédc, sau d6 dugce tach pha. Cac lop
hitu co dugc cd dic thém trong chan khéng. Bot con du dugc cho vao trong DCM (100
mL), sau d6 4N HCl trong 1,4-dioxan (20 mL) dugc thém va hdn hop dugc khudy qua dém.
Dung dich thu duogc dugc ¢b dic trong chan khong va duge tan nhé bing dietyl ete dé tao ra
hop chét trung gian néu trén (3,8 g, 95%) 1a bot dinh >95% nguyén chit do LCMS. LCMS
(ES+) [M+H]" 276,2, RT 0,72 phit (phuong phap 2).

CHAT TRUNG GIAN 82

4-[(2S)-2-Isobutylpiperazin-1-yl]-1-metylpyrazolo[3,4-d]pyrimidin-6-amin
dihydroclorua

2-Amino-4,6-diclopyrimidin-5-carbaldehyt (2,3 g, 12 mmol) va tert-butyl (3S)-3-
isobutylpiperazin-1-carboxylat (12 mmol, 2,9 g) trong 1,4-dioxan (50 mL) dugc xur ly
bang DIPEA (3,3 g, 5 mL, 25 mmol) va dugc dun néng & 90°C trong 6 gio. Hon hop phén
ung dugce lam mat va dugce c¢6 dac trong chan khong, sau d6 dugc phén chia gitta DCM va
nudc. Cac 16p hitu co dugc tach pha va duge c¢6 dédc. Bot vang thu dugc dugce cho vao trong
THF (100 mL) véi trietylamin (2,5 g, 4 mL, 25 mmol) va metylhydrazin (0,61 g, 0,70 mL,
13 mmol), sau d6 duoc khudy trong 72 gid & nhiét d6 phong. Hdn hop phéan Ung duoc cd
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déc trong chan khong va dugc phéan chia gitta DCM va nudc, sau d6 dugc tach pha. Cac 16p
hitu co dugc cd dic thém trong chén khong. Bot con du dugce cho vao trong DCM (100
mL), sau d6 4N HCI trong 1,4-dioxan (20 mL) dugc thém va hdn hop duge khudy qua dém.
Dung dich thu dugc dugc c6 dic trong chan khong va dugc tan nho béng dietyl ete détaora
hop chét trung gian néu trén (3,6 g, 92%) 1a bot dinh >90% nguyén chit do LCMS. LCMS
(ES+) [M+H]" 2902, RT 0,92 phut (phuong phap 2).

CHAT TRUNG GIAN 83

3-Bromo-4-clo-1H-pyrazolo|[3,4-d]pyrimidin-6-amin

Huyén phii ctia Chét trung gian 1 (923 mg, 5,44 mmol) va natri axetat (4,13 g, 50,4
mmol) trong mdt hdn hop cia axit axetic (50 mL) va nuée (10 mL) & 0°C duge thém giot
brom (2,2 mL, 43,54 mmol). Hén hop phan tGng dugc cho phép lam 4m dén nhiét do
phong va dugc khudy lién tuc trong 5.5 gio. Hdn hop phan tng dugce ¢d dic trong chan
khong. Phén con lai dugc két taa thanh nuée. Chat két tia thu duoc béng cach loc va duoc
sdy khé trong chan khong dé tao ra hop chét trung gian néu trén (0,99 g, 73%). 3C NMR
0 (DMSO-ds, 75 MHz) 161,6 (C-2), 157,9 (C-4), 153,0 (C-7a), 119,5 (C-5), 103,9 (C-4a).
MS (m/z) 247, 249 [M+H]".

CHAT TRUNG GIAN 84

tert-Butyl  (3S)-4-(6-amino-3-bromo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-
piperazin-1-carboxylat

Hon hop ctia Chét trung gian 83 (1 g, 4,02 mmol), tert-butyl (35)-3-metyl-
piperazin-1-carboxylat (806 mg, 4,02 mmol) va DIPEA (1,4 mL, 8,04 mmol) trong DMF
(25 mL) dugc dun noéng & 105°C trong 39 git. Hon hop phan tng dwge 1am bay hoi trong
chan khong va dugc lam sach bang sic ky gel silic oxit (DCM/MeOH, 40:1) dé tao ra hop
chét trung gian néu trén (849 mg, 51%). *C NMR & (CDCl; + CD;0D, 75 MHz) 161,6
(C-4), 160,2 (C-2), 159,5 (C=0), 156,1 (C-7a), 120,4 (C-5), 97,6 (C-4a), 80,9
[OC(CHj3)3], 52,1 (NCH,), 43,2 (NCH,), 28,5 (CH3), 14,9 [(S)-CH3]. MS (m/z) 412, 414
[M+H]".

CHAT TRUNG GIAN 85
tert-Butyl (3S)-4-(6-amino-3-bromo-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3-
metyl-piperazin-1-carboxylat

-69-



22932

Dung dich ciia Chét trung gian 84 (849 mg, 2,06 mmol) trong DMF (10 mL) duoc
thém NaH (60%, 99 mg, 2,47 mmol) & 0°C dudi N,. Hén hop phan ung duge 1am 4m dén
nhiét do phong qua 10 phut, sau d6 duge lam mét dén 0°C. Iodometan (154 pL, 2,47
mmol) dugc thém va hdn hop phéan tng tiép tuc duoc khudy trong 3,5 gid. Hén hop phan
ung dugc dap tat béng dung dich NH,Cl dang nudc lanh, sau d6 dugce chiét ra b%lng DCM
hai 14n. Pha hitu co duoc rira béng nude va nude mudi, sau dd duoc séy kho bﬁng Na,SO,4
khan, dugc loc va dugce c6 dac trong chan khong. Phén con lai dugc 1am sach séc ky gel
silic oxit, rira gidi véi DCM/MeOH (80:1), sau d6 1a DCM/MeOH (40:1), dé tao ra hop
chét trung gian néu trén (625 mg, 71%). >C NMR & (CDCl;, 75 MHz) 160,9 (C-4), 159,8
(C-2), 158,2 (C=0), 1554 (C-7a), 118,5 (C-5), 98,0 (C-4a), 80,1 [OC(CH3)s], 51,8
(NCH,), 43,0 (NCH,), 33,8 (NCHj;), 28,5 (CHj), 14,9 [(S)-CH3]. MS (m/z) 426, 428
[M+H]".

CHAT TRUNG GIAN 86

tert-Butyl (3S)-4-[6-amino-3-(4-flophenyl)- 1-metylpyrazolo[3,4-d]pyrimidin-4-y1]-
3-metylpiperazin-1-carboxylat

Huyén phii ctia Chét trung gian 85 (105 mg, 0,246 mmol) trong mot hdn hop cua
1,4-dioxan (1,6 mL) va nuéc (0,4 mL) dugc thém 4-axit flophenylboronic (31 mg, 0,246
mmol), tetrakis(triphenylphosphine)paladi(0) (15 mg, 0,012 mmol) va K,CO;3 (102 mg,
0,739 mmol). Hdn hop phan tng dugc loai khi va dugc dun néng & 110°C trong diéu kién
birc xa vi séng (150 W) trong 1 gid trong diéu kién N,. Hon hop phan tng dugce cd dic
trong chin khong va dugc lam sach bang sic ky gel silic oxit, rira giai voi DCM/ MeOH
(40:1) sau d6 1a DCM/MeOH (30:1), dé tao ra hop chit trung gian néu trén (83 mg, 79%).
MS (m/z) 442 [M+H]".

CHAT TRUNG GIAN 87

tert-Butyl  (3S)-4-[6-amino-1-metyl-3-(pyridin-3-yl)pyrazolo[3,4-d]pyrimidin-4-
yl]-3-metylpiperazin- 1-carboxylat

Huyén phil ctia Chét trung gian 85 (105 mg, 0,246 mmol) trong mot hon hop cia
1,4-dioxan (1,6 mL) va nuéc (0,4 mL) dugc thém pyridin-3-axit ylboronic (35 mg, 0,246
mmol), tetrakis(triphenylphosphine)paladi(0) (15 mg, 0,012 mmol) va K,CO; (102 mg,
0,739 mmol). Hon hop phén g dugc loai khi va dugc dun néng & 110°C trong didu kién
btrc xa vi séng (150 W) trong 1 gid trong diéu kién N,. Hon hop phan ung dugc co dic
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trong chan khong va dugc 1am sach bang sic ky gel silic oxit, rira giai véi DCM/ MeOH
(60:1), sau d6 1a DCM/MeOH (40:1), dé tao ra hop chét trung gian néu trén (97 mg,
89%). *C NMR & (CDCls, 75 MHz) 161,3 (C-4), 160,8 (C-2), 158,5 (C-7a), 155,1 (C=0),
149,6 (py), 149,5 (py), 141,1 (py), 135,2 (py), 130,7 (C-5), 123,5 (py), 95,8 (C-4a), 80,0
[OC(CH;);3], 50,8 (NCH,), 48,0 (NCH,), 43,3 (NCH,), 42,6 (NCH,), 33,7 (NMe), 28,4
(Me), 14,3 (Me). MS (m/z) 425 [M+H]".

CHAT TRUNG GIAN 88

3-(4-Flophenyl)-1-metyl-4-[(2S)-2-metylpiperazin-1-yl]pyrazolo[3,4-d|pyrimidin-
6-amin

Hdn hop ciia Chét trung gian 86 (97 mg, 0,22 mmol) trong TFA (4 mL) va DCM (4
mL) duge khudy trong 40 phut. H3n hop phan tmg duwge 1am bay hoi trong chén khong,
sau d6 dugc lam bay hoi chung véi dung dich NH;-MeOH (7N) cho kho di, dé tao ra hop
chét trung gian néu trén tho, duoc sir dung truc tiép cho giai doan tiép theo ma khong 1am

sach thém. MS (m/z) 342 [M+H]".

CHAT TRUNG GIAN 89

1-Metyl-4-[(2S)-2-metylpiperazin-1-y1]-3-(pyridin-3-yl)pyrazolo[3,4-d]pyrimidin-
6-amin

Hdn hop ctia Chét trung gian 87 (83 mg, 0,195 mmol) trong TFA (4 mL) va DCM
(4 mL) dugc khudy trong 30 phat. Hn hop phan tng dugc lam bay hoi trong chan khong,
sau d6 dugce lam bay hoi chung véi dung dich NH3-MeOH (7N) cho khé di, dé tao ra hop
chét trung gian néu trén tho, dugc st dung truc tiép cho giai doan tiép theo ma khong lam

sach thém. MS (m/z) 325 [M+H]".

ViDU 1 (PHUONG PHAP B)

6-Amino-4-{4-[(4-metoxy-2-metylphenyl)carbamyl]piperazin-1-yl}-1H-
pyrazolo[3,4-d]pyrimidin

Thém vao huyén phil ctia Chét trung gian 2 (66 mg, 0,3 mmol) trong DMF (2 mL) &
nhiét do phong. 4-metoxy-2-metylphenyl isoxyanat (40 L, 0,3 mmol). Hon hop phan @ng
duoc khudy qua dém, sau d6 dugc cd dic dudi ap suét giam. Phén con lai duogc 1am sach
sic ky gel silic oxit (DCM:MeOH 20:1; sau d6 14 DCM:MeOH:NH;-MeOH (7N) 10:1:1%)
dé tao ra hop chét trung gian néu trén (52 mg, 45%) 1a chét rin mau tring. °C NMR

-71-



22932

(DMSO-dg, 75 MHz) 161,4 (C-2), 158,6 (C-4), 157,1 (C-7a), 156,6 (C=0), 155,9 (phenyl),
135,3 (phenyl), 133,7 (C-5), 130,6 (phenyl), 127,9 (phenyl), 115,1 (phenyl), 110,9 (phenyl),
94,5 (C-4a), 55,1 (OMe), 44,2 (NCH,), 43,2 (NCH,), 18,1 (Me). MS (m/z) 383 [M+H]".

ViDU 2

6-Amino-4-{4-[(4-metoxyphenyl)carbamyl]piperazin-1-yl}-1H-pyrazolo[3,4-d]-
pyrimdin

Pugc diéu ché bang Phuong phap B sir dung Chét trung gian 2 (66 mg, 0,3 mmol) va
4-metoxy-phenyl isoxyanat (40 pL, 0,3 mmol). Hop chét trung gian néu trén (51 mg, 46%)
thu duoc 13 chét rin mau tring. >C NMR & (DMSO-dg, 75 MHz) 161,4 (C-2), 158,6 (C-4),
157,1 (C-7a), 155,3 (C=0), 154,5 (phenyl), 133,7 (C-5), 133,3 (phenyl), 121,7 (phenyl),
113,5 (phenyl), 94,5 (C-4a), 55,1 (OMe), 44,2 (NCH,), 43,1 (NCH,). MS (m/z) 369
[M-+H]".

viDU 3

6-Amino-4-{4-[(4-metoxy-2-metylphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl1}-
1H-pyrazolo[3,4-d]pyrimidin

Pugc diéu ché bang Phuong phap B sir dung Chét trung gian 4 (0,29 mmol) va 4-
metoxy-2-metylphenyl isoxyanat (39 pL, 0,29 mmol). Hop chét trung gian néu trén (47 mg,
41%) thu dugc 14 chat rin mau tring. MS (m/z) 397 [M+H]".

ViDU 4

6-Amino-4-{4-[(4-metoxyphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl}-1H-
pyrazolo[3,4-d]pyrimidin

Pugc didu ché bang Phuong phap B sit dung Chét trung gian 4 (0,29 mmol) va 4-
metoxyphenyl isoxyanat (37 pL, 0,29 mmol). Hop chét trung gian néu trén (23 mg, 21%)
thu dwoc 1a chit rin mau tring. 8 (DMSO-dg, 300 MHz) 1,23 (s, 3H), 3,11-3,16 (m, 1H),
3,43 (m, 2H), 3,71 (s, 3H), 3,96-4,06 (m, 2H), 4,39-4,77 (m, 2H), 6,04 (br, 2H), 6,82 (d, J
7,5 Hz, 2H), 7,33 (d, J 7,5 Hz, 2H), 7,93 (s, 1H), 8,42 (s, 1H), 12,61 (s, 1H). MS (m/z) 383
[M+H]".

ViDU 5
6-Amino-4-{4-[(4-metoxy-2-metylphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl}-1-
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metylpyrazolo[3,4-d]pyrimidin

Pugc didu ché bang Phuong phap B st dung Chét trung gian 7 (0,25 mmol) va 4-
metoxy-2-metylphenyl isoxyanat (34 pL, 0,25 mmol). Hop chét trung gian néu trén (100
mg, 97%) thu dugc 1a chit rin mau tring. °C NMR § (DMSO-dq, 150 MHz) 161,5 (C-2),
157,0 (C-4), 156,9 (C-7a), 156,7 (C=0), 156,2 (phenyl), 135,6 (phenyl), 132,8 (C-5), 130,7
(phenyl), 128,1 (phenyl), 115,2 (phenyl), 111,1 (phenyl), 94,7 (C-4a), 55,2 (OMe), 47,2
(NCH,), 43,2 (NCH,), 33,1 (NMe), 18,1 (Me), 15,3 (Me). MS (m/z) 411 [M+H]".

viDU 6

6-Amino-4- {4-[(4-metoxyphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl}-1-metyl-
pyrazolo[3,4-d]pyrimidin

Pugc didu ché bang Phuong phap B st dung Chét trung gian 7 (0,31 mmol) va 4-
metoxyphenyl isoxyanat (40 uL, 0,31 mmol). Hop chit trung gian néu trén (131 mg, dinh
lwgng) thu duoc 14 chit rin mau tring. °C NMR § (DMSO-ds, 75 MHz) 161,0 (C-2), 157,3
(C-4), 156,4 (C-Ta), 156,2 (C=0), 156,1 (phenyl), 132,6 (phenyl), 131,9 (C-5), 123,1
(phenyl), 114,1 (phenyl), 95,8 (C-4a), 55,5 (OMe), 49,3 (NCH), 47,0 (NCH), 43,3 (NCH),
39,5 (NCH), 33,6 (NMe), 16,2 (Me). MS (m/z) 397 [M+H]".

viDU 7

6-Amino-4-[4-(indan-5-ylcarbamyl)-2-(S)-metylpiperazin-1-yl]-1-
metylpyrazolo[3.,4-d]pyrimidin

Pugc didu ché biang Phuong phap B sir dung Chét trung gian 7 (0,31 mmol) va 5-
indanyl isoxyanat (45 pL, 0,31 mmol). Hop chét trung gian néu trén (130 mg, dinh luong)
thu dugc 13 chat rin mau tring. °C NMR & (DMSO-ds, 75 MHz) 161,1 (C-2), 157,4 (C-4),
156,5 (C-7a), 155,9 (C=0), 145,0 (phenyl), 139,5 (phenyl), 136,9 (phenyl), 132,6 (C-5),
124,3 (phenyl), 119,0 (phenyl), 117,4 (phenyl), 95,9 (C-4a), 49,3 (NCH), 47,1 (NCH), 43,4
(NCH), 39,6 (NCH), 33,6 (NMe), 33,0 (CH,), 32,2 (CH,), 25,6 (CH,), 16,2 (Me). MS (m/z)
407 [M+H]".

ViDU 8
6-Amino-4-(4-{[4-(dimetylamino)phenyl|carbamyl}-2-(S)-metylpiperazin-1-yI)-1-
metylpyrazolo[3,4-d]pyrimidin
Pugc diéu ché bing Phuong phép B sit dung Chét trung gian 7 (0,2 mmol) va 4-
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(dimetylamino)-phenyl isoxyanat (33 pL, 0,2 mmol). Hop chét trung gian néu trén (82 mg,
100%) thu dugc 1a chit rin mau tring. °C NMR & (CDCl; + MeOD, 75 MHz) 160,9,
157,4, 156,3, 132,8, 123,3, 113,3, 95,9, 49,4, 47,1, 43,4, 41,3, 39,7, 33,7, 16,3. MS (m/z)
410 [M+H]".

Vi DU 9 (PHUONG PHAP C)

(3S)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-yl)-N-[6-(3,3-difloazetidin-
1-yl)-2-metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit

Chét trung gian 12 (0,1 g, 0,27 mmol) va Chét trung gian 23 (0,1 g, 0,32 mmol) dugc
thém axetonitril (5 mL) va DIPEA (0,21 mL, 1,2 mmol). H3n hop dugc khudy ¢ 50°C trong
diéu kién khi nito trong 2,5 gio, sau d6 dugc cb dic trong chan khong dé thu duoc dau mau
nau. Chét thd duoc 1am sach boéi HPLC duogc chudn bi sdn dé tao ra hop chét trung gian néu
trén (0,073 g, 54,0%) 1a chét rin dugc sdy dong lanh mau tring. 8y (DMSO-dg) 7,99 (.
1H), 7,28 (d, J 8,6 Hz, 1H), 6,32 (d, J 8,6 Hz, 1H), 6,17 (s, 2H), 4,53-4,42 (m, 1H), 4,26 (t,
J 12,7 Hz, 4H), 4,04 (d, J 12,4 Hz, 1H), 3,93-3,82 (m, 1H), 3,57 (s, 3H), 3,36-3,22 (m, 2H),
3,14 (dd, J 13,2, 3,5 Hz, 1H), 3,04-2,92 (m, 1H), 2,35 (s, 3H), 2,18 (s, 3H), 1,17 (d, J 6,6
Hz, 3H). LCMS (ES-) 485 [M-H]", RT 1,57 phut (phuong phép 2).

ViDU 10

(35)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(4-metoxy-2-
metylphenyl)-3-metylpiperazin-1-carboxamit

Pugc didu ché biang Phuong phap C sit dung Chét trung gian 12 (0,26 mmol) va
Chét trung gian 25 (0,37 mmol) dé thu dugc hop chit trung gian néu trén (0,072 g, 63,9%)
1a chat ran dugc sdy dong lanh mau tring. &y (DMSO-dg) 7,90 (s, 1H), 6,96 (d, J 8,8 Hz,
1H), 6,71 (d, J 3,0 Hz, 1H), 6,63 (dd, J 8,6, 3,0 Hz, 1H), 6,17 (s, 2H), 4,54-4,41 (m, 1H),
4,04 (d, J 12,9 Hz, 1H), 3,94-3,80 (m, 1H), 3,65 (s, 3H), 3,57 (s, 3H), 3,36-3,19 (m, 1H),
3,13 (dd, J 13,0, 3,2 Hz, 1H), 3,03-2,90 (m, 1H), 2,35 (s, 3H), 2,08 (s, 3H), 1,17 (d, J 6,6
Hz, 3H). LCMS (ES+) 425,8 [M+H]", RT 1,36 phit (phuong phap 4).

VviDU 11
(3S)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-yl)-N-(6-metoxy-2-metyl-
pyridin-3-yl)-3-metylpiperazin-1-carboxamit
Pugc didu ché bang Phuong phap C sir dung Chét trung gian 12 (0,24 mmol) va
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Chét trung gian 24 (0,34 mmol) dé thu dugc hop chét trung gian néu trén (0,064 g, 63,6%)
1a chét rin dugc siy déng lanh mau tring. 5y (DMSO-dg) 8,05 (s, 1H), 7,36 (d, J 8,6 Hz,
1H), 6,53 (d, J 8,6 Hz, 1H), 6,18 (s, 2H), 4,53-4,42 (m, 1H), 4,05 (br d, J 13,0 Hz, 1H),
3,94-3,82 (m, 2H), 3,74 (s, 3H), 3,57 (s, 3H), 3,38-3,29 (m, 1H), 3,15 (dd, J 13,2, 3,4 Hz,
1H), 3,06-2,93 (m, 1H), 2,36 (s, 3H), 2,22 (s, 3H), 1,17 (d, J 6,6 Hz, 3H). LCMS (ES-)
424,0 [M-HJ, RT 1,35 phut (phuong phap 2).

VIiDU 12 |

(3R)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-N-[6-(3,3-difloazetidin-1-
yl)-2-metylpyridin-3-yl]-3-(hydroxymetyl)piperazin-1-carboxamit

Pugc didu ché biang Phuong phap C st dung Chét trung gian 15 (0,54 mmol) va
Chét trung gian 23 (0,54 mmol) dé thu duoc hop chit trung gian néu trén (0,021 g, 8%) la
chét rin mau tring. &y (DMSO-dg) 8,02 (s, 1H), 7,91 (s, 1H), 7,37 (d, J 8,5 Hz, 1H), 6,39
(d, J 8,5 Hz, 1H), 6,17 (s, 2H), 5,01 (br s, 1H), 4,70-4,35 (br s, 2H), 4,32 (t, J 12,7 Hz, 4H),
4,17 (d, J 13,2 Hz, 1H), 4,01-3,80 (m, 1H), 3,70 (s, 3H), 3,69-3,51 (m, 2H), 3,39-3,02 (m,
3H), 2,21 (s, 3H). LCMS (ES-) 487 [M-H]", RT 1,29 phut (phuong phap 2).

viDU 13

(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-[6-(3,3-difloazetidin-1-
yl)-2-metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit

Pugc diéu ché biang Phuong phap C sir dung Chit trung gian 7 (0,29 mmol) va Chat
trung gian 23 (0,34 mmol) dé thu dugc hop chit trung gian néu trén (0,084 g, 61,5%) la
chét rin duoc sdy dong lanh mau tring. 8y (DMSO-dg) 8,01 (s, 1H), 7,86 (s, 1H), 7,29 (d, J
8,4 Hz, 1H), 6,33 (d, J 8,4 Hz, 1H), 6,12 (s, 2H), 4,86-4,56 (s, 1H), 4,26 (t, J 12,7 Hz, 4H),
4,50-4,20 (br s, 1H), 4,02 (d, J 2,1 Hz, 1H), 3,90 (d, J 13,4 Hz, 1H), 3,64 (s, 3H), 3,42-3,15
(m, 2H), 3,11-2,98 (m, 1H), 2,18 (s, 3H), 1,17 (d, J 6,5 Hz, 3H). LCMS (ES-) 471 [M-HT,
RT 1,42 phut (phuong phép 2).

ViDU 14
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(6-metoxy-2-mety]-
pyridin-3-yl)-3-metylpiperazin-1-carboxamit
Pugc diéu ché bang Phuong phap C st dung Chat trung gian 7 (0,28 mmol) va Chét
trung gian 24 (0,36 mmol) dé thu dugc hop chat trung gian néu trén (0,072 g, 60,7%) la
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chét rén dugc sy dong lanh mau tring. 5y (DMSO-d¢) 8,08 (s, 1H), 7,86 (s, 1H), 7,36 (d, J
8,6 Hz, 1H), 6,54 (d, J 8,6 Hz, 1H), 6,12 (s, 2H), 4,94-4,52 (s, 1H), 4,52-4,17 (s, 1H), 4,03
(d, J 12,5 Hz, 1H), 3,91 (d, J 13,2 Hz, 1H), 3,75 (s, 3H), 3,64 (s, 3H), 3,46-3,15 (m, 2H),
3,12-2,99 (m, 1H), 2,22 (s, 3H), 1,17 (d, J 6,6 Hz, 3H). LCMS (ES-) 410 [M-H], RT 1,23
phut (phuong phép 2).

Vi DU 15 (PHUONG PHAP D)

(3R)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-y1)-N-(4-metoxy-2-
metylphenyl)-3-metylpiperazin-1-carboxamit

Chét trung gian 22 (3,5 g, 12 mmol) va DIPEA (25 mmol) dugc khudy trong DCM
(150 mL) & 0°C (binh d4 lanh) trong 30 phuat véi 4-metoxy-2-metylphenyl isoxyanat (12
mmol). Sau 30 phit, nudc dugc thém va hdn hgp duge axit héa bang dung dich HC1 dang
nude 10%. Lép nude duge chiét ra thém bang DCM, sau d6 trung hoa v6i dung dich natri
bicarbonat dang nuéc bdo hoa. Lép nude dugc trung hoa duge chiét ra bing DCM, sau d6
pha hitu co duge tach va duge co dic trong chan khong. Chét rén tho duge tai sinh dwoc tan
nhé bﬁng ete, d& thu duoc hop chét trung gian néu trén (1,68 g, 33%) 1a bot min. oy
(DMSO-dg) 8,01 (s, 1H), 7,92 (s, 1H), 7,03 (d, J 8,6 Hz, 1H), 6,77 (d, J 2,9 Hz, 1H), 6,70
(dd, J 8,6, 2,9 Hz, 1H), 6,21 (s, 1H), 4,80-4,20 (m, 2H), 4,09 (d, J 12,6 Hz, 1H), 3,97 (d, J
13,1 Hz, 1H), 3,71 (s, 3H), 3,70 (s, 3H), 3,41-3,01 (m, 3H), 2,13 (s, 3H), 1,23 (d, J 6,5 Hz,
3H). LCMS (ES+) 411 [M+H]", RT 1,45 phut (phuong phép 2).

Vi DU 16 (PHUONG PHAP E)

(35)-4-|6-amino-1-metyl-3-(triflometyl)pyrazolo[ 3,4-d]pyrimidin-4-y1]-N-[6-(3,3-
difloazetidin-1-yl)-2-metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit

Chét trung gian 19 (0,05 g, 0,12 mmol) va Chét trung gian 23 (0,05 g, 0,160 mmol)
duoc thém axetonitril (5 mL) va DIPEA (0,1 mL, 0,6 mmol) va hdn hop dugce khuéy & nhiét
do phong trong didu kién khi nito qua dém. Dung méi dugc loai bé trong chan khong dé thu
dugc ddu mau ndu duge lam sach HPLC dugc chudn bi sin, dé thu dugc hop chét trung
gian néu trén (0,033 g, 49,4%) 1a chét ran mau tring duoc siy dong lanh. &y (DMSO-ds)
8,06 (s, 1H), 7,35 (d, J 8,5 Hz, 1H), 6,72 (s, 2H), 6,39 (d, J 8,6 Hz, 1H), 4,51-4,40 (m, 1H),
4,33 (t, ] 12,5 Hz, 4H), 4,14-4,04 (m, 1H), 3,99-3,90 (m, 1H), 3,80 (s, 3H), 3,72-3,64 (m,
1H), 3,47-3,35 (m, 1H), 3,27-3,19 (m, 1H), 3,07-2,96 (m, 1H), 2,24 (s, 3H), 1,20 (d, J 6,5
Hz, 3H). LCMS (ES+) 541,8 [M+H]", RT 1,61 phut (phuong phép 4).
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viDU 17
(35)-4-[6-amino-1-metyl-3-(triflometyl)pyrazolo[ 3,4-d]pyrimidin-4-y1]-N-(6-

metoxy-2-metylpyridin-3-yl)-3-metylpiperazin-1-carboxamit

Pugc diéu ché bang Phuong phéap E sir dung Chét trung gian 19 (0,12 mmol) va
Chét trung gian 24 (0,17 mmol) dé thu dwoc hop chét trung gian néu trén (0,023 g, 39,4%)
1a chét ran dugc sdy dong lanh mau tring nhat. 8;; (DMSO-dg) 8,12 (s, 1H), 7,42 (d, J 8,4
Hz, 1H), 6,73 (s, 2H), 6,60 (d, J 8,6 Hz, 1H), 4,52-4,40 (m, 1H), 4,15-4,03 (m, 1H), 4,00-
3,90 (m, 1H), 3,82 (s, 6H), 3,73-3,64 (m, 1H), 3,49-3,35 (m, 1H), 3,31 (s, 3H), 3,24 (dd, J
13,0, 3,2 Hz, 1H), 3,09-2,97 (m, 1H), 2,28 (s, 3H), 1,21 (d, J 6,6 Hz, 3H). LCMS (ES+)
480,8 [M+H]", RT 1,76 phut (phuong phép 4).

viDU 18

(35)-4-[6-amino-1-metyl-3-(triflometyl)pyrazolo| 3,4-d]pyrimidin-4-yl1]-N-(4-
metoxy-2-metylphenyl)-3-metylpiperazin-1-carboxamit

Pugc diéu ché bang Phuong phap E st dung Chét trung gian 19 (0,12 mmol) va
Chét trung gian 25 (0,17 mmol) dé thu dwoc hop chit trung gian néu trén (0,021 g, 37,5%)
14 chét rin dugc sdy dong lanh mau tréng nhat. &y (DMSO-dg) 7,97 (s, 1H), 7,02 (d, J 8.6
Hz, 1H), 6,79-6,67 (m, 4H), 4,51-4,39 (m, 1H), 4,14-4,04 (m, 1H), 3,99-3,91 (m, 1H), 3,81
(s, 3H), 3,72 (s, 3H), 3,71-3,63 (m, 1H), 3,47-3,34 (m, 1H), 3,26-3,17 (m, 1H), 3,06-2,93
(m, 1H), 2,14 (s, 3H), 1,20 (d, J 6,7 Hz, 3H). LCMS (ES+) 479,8 [M+H]", RT 2,06 phut
(phuong phép 4).

CAC VI DU 19 BEN 30 (PHUONG PHAP F)

Dung dich ctia amin thich hgp (0,29 mmol) trong DMF (2 mL) dugc thém DIPEA
(0,30 mmol) va 1,1'-carbonyldiimidazol (0,41 mmol). Hdn hop duoc khudy & nhiét do
phong trong 30 phit. Dung dich ctia Chét trung gian 7 (0,28 mmol) va DIPEA (0,30 mmol}
trong DMF (1mL) dugc thém vao. Hon hop duge khudy & nhiét d6 phong trong 1én dén 16
git. Dién tién ctia phan g duoc theo doi boi LCMS. Khi hoan thanh, hdn hop phan ting
duoc hoa tan véi nudce va duge chiét ra bing EtOAc. Lép hitu co duoc rira bang nude mubi,
sau do la nuédce, va dugc se‘iy kho qua natri sulfat. Lép hitu co duge c6 déc trong chin khong
va chét thd thu duoc duoc lam sach bing phép sic ky cot (silic oxit gel 100-200 18 sang,
10% MeOH/DCM), hoic HPLC dugc chuén bi sin ngugc pha, dé co thé tao ra hop chét
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trung gian néu trén.

Vi Dit liéu LCMS
du Tén Phuong RT | (M
phap

(35)-4-(6-amino-1-metylpyrazolo[ 3,4-d]pyrimidin-4-yI)-

19 | N-(2,1,3-benzothiadiazol-4-yl)-3-metylpiperazin-1- 2 1,56 | 407,8
carboxamit

- (35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)- 5 133 | 4078
N-(1H-indazol-7-yl)-3-metylpiperazin-1-carboxamit
(35)-4-(6-amino- 1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-

21 | N-(2,1,3-benzothiadiazol-5-yl)-3-metylpiperazin-1- 2 1,53 425,8
carboxamit

- (35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)- X Lss | 4068
N-(1H-indol-7-yl)-3-metylpiperazin-1-carboxamit

- (35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yI)- 5 120 | 4068
N-(1H-indol-4-yl)-3-metylpiperazin-1-carboxamit
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3-

24 | metyl-N-(2-metyl-1H-benzimidazol-4-yl)piperazin-1- 2 1,25 | 421,8
carboxamit

)5 (35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3- 5 126 | 4218
metyl-N-(1-metylindazol-7-yl)piperazin-1-carboxamit

” (3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3- 5 149 | 4218
metyl-N-(4-metyl-1H-indazol-7-yl)piperazin- 1-carboxamit
(35)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-yl)-

27 | N-(6-hydroxy-2-metylpyridin-3-yl)-3-metylpiperazin-1- 2 0,85 | 398,8
carboxamit
(3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3-

28 | metyl-N-[2-metyl-6-(2,2,2-trifloetoxy)pyridin-3-yl]- 2 1,86 | 480,8
piperazin-1-carboxamit
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(3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-
29 | N-(1,2-dimetyl-6-oxopyridin-3-yl)-3-metylpiperazin-1- 2 0,95 412,8

carboxamit

(3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-
30 | metyl-N-[2-metyl-6-(metylamino)pyridin-3-yl]-piperazin- 2 1,14 | 411,8

1-carboxamit

CAC Vi DU 31 BEN 37 (PHUONG PHAP G)

Dung dich ctda amin dugc biéu thi (0,57 mmol) trong THF (10 mL) & 0°C dugc thém
pyridin‘(0,75 mmol), sau d6 1a phenyl cloformat (0,69 mmol). Hon hop phan tng duogc
khudy & 0°C trong 2 gi&r. Hon hop phan g duoc hoa tan v6i EtOAc, sau d6 duoc rira bang
dung dich natri bicarbonat dang nuéc bao hoa, nude va nude mudi. L6p hitu co dugc ¢d dac
trong chan khong. Dung dich ciia chit thu dwoc (0,53 mmol) va Chat trung gian 7 (0,35
mmol) trong DMSO (2 mL) dugc thém DIPEA (1,0 mmol). Hdn hop phan tmg duoc dun
néng & 60°C trong 3 gid. Sau khoang thoi gian nay, hdn hop phan tng duoc hoa tan véi
EtOAc, sau d6 16p hitu co duge rira bang nude va nude mudi, duoc siy khd qua natri sulfat,
va dugc co dac trong chan khong. Chét thé thu duogc dugc 1am sach sic ky cot bay hoi
nhanh trén silic oxit (100-200 16 sang, 5% MeOH/DCM), d& c6 thé tao ra hop chét trung

gian néu trén 1a chat ran trang nhat.

Vi Dit ligu LCMS
i
Amin Tén Phuong .
du RT | [M+H]
phdp
(35)-4-(6-amino-1-
, metylpyrazolo-[3,4-d]pyrimidin-
Chat trung gian
31 30 4-y1)-N-[2-(3,3-difloazetidin-1- 5 1,57 | 4733
yl)-4-metyl-pyrimidin-5-yl]-3-
metylpiperazin-1-carboxamit
(35)-4-(6-amino-1-
+-(Diflo- I l0-[3,4-d]pyrimidi
metylpyrazolo-[3,4-d]pyrimidin-
32 | metoxy)-2- by 5 1,89 | 4473
. 4-yl)-N-[4-(diflo-metoxy)-2-
metylanilin
metylphenyl]-3-metyl-piperazin-
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1-carboxamit

Chit trung gian

(3S)-4-(6-amino-1-
metylpyrazolo-[3,4-d]pyrimidin-

33 ” 4-yl)-N-[2-(dimetyl-amino)-4- 1,54 | 4263
metylpyrimidin-5-yl1]-3-
metylpiperazin-1-carboxamit
6-(Azetidin-1-
(3S)-4-(6-amino-1-
yD-2- :
o metylpyrazolo-[3,4-d]pyrimidin-
metylpyridin-3-
34 _ 4-y1)-N-[6-(azetidin-1-yl)-2- 1,37 | 436,5
A Ipyridin-3-yl]-3-metyl
metylpyridin-3-yl}-3- -
(WO | p y
piperazin-1-carboxamit
2010/139747)
(3S)-4-(6-amino-1-
) metylpyrazolo-[3,4-d]pyrimidin-
Chat trung gian .
35 . 4-y1)-N-[6-(3,3-difloazetidin-1- 1,57 | 4733
yl)-4-metylpyridin-3-yl]-3-
metylpiperazin-1-carboxamit
N% N 6- (3S)-4-(6-amino-1-
Trimetyl-pyridin- | metylpyrazolo-[3,4-d]pyrimidin-
36 | 2,5-diamin 4-yl)-N-[6-(dimetyl-amino)-2- 1,45 | 4253
(WO metylpyridin-3-yl]-3-
2010/139747) metylpiperazin-1-carboxamit
N% N 4- (3S)-4-(6-amino-1-
Trimetyl-pyridin- | metylpyrazolo-[3,4-d]pyrimidin-
37 | 2,5-diamin 4-y1)-N-[6-(dimetyl-amino)-4- 1,43 | 4253
(WO metylpyridin-3-yl]-3-
2009/093747) metylpiperazin-1-carboxamit
CAC VI DU 38 DEN 40
Céc hop chét dudi day dugc diéu ché bang Phuong phép G, str dung Chét trung gian
12.
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Vi Dt lieu LCMS
i
Amin Tén Phuong .
du RT [M+H]
phap
6-(Azetidin-1-
1.2 (3S)-4-(6-amino-1,3-dimetyl-
y - -
o pyrazolo|3,4-d]pyrimidin-4-
metylpyridin-3- o
38 . yl)-N-[6-(azetidin-1-y1)-2- 5 1,47 451,3
A lpyridin-3-yl]-3
metylpyridin-3-yl|-3-
(WO - |
metylpiperazin-1-carboxamit
2010/139747)
N*N” 4-
(3S)-4-(6-amino-1,3-dimetyl-
Trimetyl-
pyrazolo[3,4-d]pyrimidin-4-
pyridin-2,5- _
39 y1)-N-[6-(dimetylamino)-4- 5 1,53 439.,4
diamin Ipyridin-3-y1]-3
metylpyridin-3-yl|-3-
(WO . :
metylpiperazin- 1-carboxamit
2009/093747)
N%N?,6- _
. (3S)-4-(6-amino-1,3-dimetyl-
Trimetyl-
o pyrazolo[3,4-d]pyrimidin-4-
pyridin-2,5- _
40 | y1)-N-[6-(dimetylamino)-2- 5 1,55 4394
diamin Ipyridin-3-y1]-3
metylpyridin-3-yl}-3-
(WO o |
metylpiperazin-1-carboxamit
2010/139747)

Vi DU 41 (PHUONG PHAP H)

(35)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-yl)-N-(4-metoxyphenyl)-3-

metylpiperazin-1-carboxamit

(2 mL), duoc duy tri & 0°C, dwoc thém DIPEA (1,14 mmol), sau d6 la 4-metoxyphenyl
isoxyanat (0,38 mmol). Hon hop phan tmg dugc khudy & nhiét do phong trong 15 phit. Hon
hop phan tng sau d6 dugc hoa tan véi nuée va duoc chiét ra bang EtOAc. Lép hitu co duge
roa béng nude va nude mudi, duoc séy kho qua natri sulfat va dugc c6 dic trong chéin
khong. Chét tho thu dugc duge lam sach sic ky cOt bay hoi nhanh trén silic oxit (100-200 18
sang, 10% MeOH/DCM), dé thu dugc hop chét trung gian néu trén (0,07 g, 94%) 1 chét

Mot dung dich duoc khudy cia Chit trung gian 12 (50 mg, 0,18 mmol) trong DMF
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ran mau tring. LCMS (ES+) 411,3 [M+H]", RT 1,60 phut (phuong phép 5).

CAC VI DU 42 PEN 44 (PHUONG PHAP I)

Chét trung gian 7 (0,05 g, 0,14 mmol) duge thém HATU (0,11 g, 0,28 mmol) va
axit carboxylic thich hgp (0,18 mmol). Hon hgp dugc hoa tan trong DMF (5 mL) va
DIPEA (0,11 mL, 0,64 mmol) duoc thém vao. Hon hop duoc khuéy trong diéu kién khi
nito & nhi¢t do phong trong 72 gid. Phan con lai duge ¢d dic trong chan khong va dugc
lam sach bang HPLC duoc chudn bi sin, dé thu duoc hop chat trung gian néu trén 1 cht

rdn trang nhat.

Dt liéu LCMS

Axit Tén Phuong N
phap

[(3S)-4-(6-amino-1-
metylpyrazolo-[3,4-

2,3-Dihydro-1-

d]pyrimidin-4-yl)-3-metyl-
42 | benzofuran-2- 2 2,03 3948
_ piperazin-1-yl](2,3-
axit carboxylic
dihydrobenzo-furan-2-

yl)metanon

1-[(3S)-4-(6-amino-1-

metylpyrazolo-[3,4-
2-0Oxo0-2-phenyl-
43 d]pyrimidin-4-yl)-3-metyl- 2 1,57 380,8
axit axetic
piperazin-1-yl]-2-phenyletane-

1,2-dion

[(3S)-4-(6-amino-1-

metylpyrazolo-[3,4-
5-Metoxybenzo-
d]pyrimidin-4-yl)-3-metyl-
44 | furan-2-axit 2 1,78 422.8
piperazin-1-yl](5-
carboxylic
metoxybenzofuran-2-

ylD)metanon
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ViDU 45

(3S)-N-(4-Metoxy-2-metylphenyl)-3-metyl-4-[ 1-metyl-6-(metylsulfanyl)-
pyrazolo[3,4-d]pyrimidin-4-yl]piperazin-1-carboxamit

Dung dich cta Chat trung gian 34 trong DCM (3 mL) & nhiét do phong duogc thém
DIPEA (218 pL, 1,3 mmol) va 4-metoxy-2-metylphenyl isoxyanat (19 pL, 0,14 mmol).
Hon hop phan tng dugc khudy qua dém, sau do dugc ¢d dic trong chin khong. Phan con
lai duoc lam sach sic ky gel silic oxit (gradien 70% EtOAc/xyclohexan dén 90%
EtOAc/xyclohexan), dé tao ra hop chat trung gian néu trén (51 mg, 87%) 1a chét rin mau

tring. MS (m/z) 442 [M+H]".

ViDU 46

(3S)-N-(Indan-5-yl)-3-metyl-4-[ 1-metyl-6-(metylsulfonyl)pyrazolo[3,4-
d]pyrimidin-4-yl]piperazin-1-carboxamit

Chat trung gian 34 dugc hoa tan trong DCM (15 mL), sau d6 DIPEA (873 uL, 5,3
mmol) va S-isoxyanato-2,3-dihydro-1H-indene (80 pL, 0,55 mmol) dugc thém vao. Hon
hop phan tng duoc khudy qua dém, sau do duoc cd dac trong chan khong. Phin con lai
dugc hoa tan trong DCM (3 mL), sau do la MCPBA (70%; 267 mg, 1,1 mmol) dugc thém
& 0°C. Hon hop phan tng tiép tuc duoc khudy trong 2 gio ¢ nhiét do phong. Dung dich
duogc thém dung dich nuée bdo hoa clia Na,SO5 (4 mL). Hdn hop phan tng dugc phin
chia gitra DCM va 2N dung dich nuéc NaOH. Cac 16p hitu co dugc rua bang nudc mudi,
duoc séy kho qua magie sulfat va dugc co ddc trong chan khong. Phin con lai dugc lam
sach sic ky gel silic oxit (gradien 70% EtOAc/xyclohexan dén 90% EtOAc/xyclohexan),
dé tao ra hop chét trung gian néu trén (201 mg, 81%) 14 chét rin mau tring. MS (m/z) 470
[M+H]".

ViDU 47

(3S)-N-(Indan-5-yl)-4-(6-metoxy-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-
piperazin- I-carboxamit

Dung dich ctia VI DU 46 (50 mg, 0,11 mmol) trong MeOH (2 mL) duoc thém natri
metoxit (30 wt %; 18 uL, 1,2 mmol). Hdn hop phan tmg dugce khudy trong 1 gior & 60°C,
sau d6 dugce c¢d dic trong chin khong. Phan con lai duoc 1am sach sic ky gel silic oxit
(gradien 60% EtOAc/xyclohexan dén 80% EtOAc/xyclohexan), dé tao ra hop chit trung
gian néu trén (25 mg, 56%) la chit ran mau trang. MS (m/z) 422 [M+H]".
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Vi DU 48

(3S)-4-(6-Xyano-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-N-(indan-5-yl)-3-metyl-
piperazin-1-carboxamit

Dung dich cta VI DU 46 (50 mg, 0,11 mmol) trong DMF (2 mL) duogc thém natri
xyanua (5 mg, 1,2 mmol). Hon hop phan Gng duge khudy qua dém & 60°C, sau d6 dugc
o dic trong chan khong. Phan con lai duoc 1am sach séc ky gel silic oxit (gradien 70%
EtOAc/xyclohexan dén 90% EtOAc/xyclohexan), dé tao ra hop chét trung gian néu trén
(17 mg, 38%) 14 chét rdn mau tring. MS (m/z) 417 [M+H]".

VIiDU 49

(3S)-4-[6-(2-Hydroxyetylamino)-1-metylpyrazolo|3,4-d]pyrimidin-4-yl]-N-(4-
metoxy-2-metylphenyl)-3-metylpiperazin-1-carboxamit

Dung dich ctia Chat trung gian 33 (100 mg, 0,26 mmol) trong DCM (4 mL) & 0°C
dugce thém MCPBA (70%; 133 mg, 0,54 mmol). H3n hop phan tng tiép tuc duge khudy
trong 2 gio & nhiét do phong, sau do 1a dung dich nudc bao hoa cia Na,SO; (4 mL) duogc
thém vao. Hon hop phan tng duoc phan chia gitta DCM va 2N dung dich nuée NaOH.
Céc 16p hiru co dugce rira bang nudc mudi, duoc siy kho qua magie sulfat va duge co dic
trong chan khong. Phin con lai duoc hoa tan trong 1,4-dioxan (2 mL) va H,O (2 mL), sau
d6 1a 2-aminoetanol (79 pL, 1,3 mmol) duoc thém vao. Hon hop phan ung dugc khudy
lién tuc trong binh chira bit kin trong 24 h & 100°C. Hon hop duge ¢o6 dic trong chan
khong. Phan con lai dugc hoa tan trong DCM (2 mL) va TFA (2 mL). Sau 1 gid & nhiét
do phong, hdn hop phan tng duogc ¢6 dac trong chan khong. Chét tho thu duoc duoc hoa
tan trong DCM (4 mL) va DIPEA (437 pL, 2,6 mmol), sau do 1a 4-metoxy-2-metylphenyl
isoxyanat (37 uL, 0,28 mmol) duge thém vao. Hon hop phan trng dugc khudy qua dém &
nhiét d0 phong, sau d6 dugc c6 dic trong chan khong. Phan con lai dugc 1am sach séc ky
gel silic oxit (gradien 4% 7N NH; trong MeOH/EtOAc dén 6% 7N NH; trong MeOH/
FtOAc) dé tao ra hop chét trung gian néu trén (29 mg, 24%) 1a chit rin mau tring. MS
(m/z) 455 [M+H]".

Vi DU 50 (PHUONG PHAP J)
(3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-[2-metyl-4-
(triflometoxy)phenyl]piperazin-1-carboxamit
Chét trung gian 7 (2,38 g, 7,43 mmol) va Chét trung gian 38 (2,31 g, 7.42 mmol)
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duoc hat thAm trong axetonitril (150 mL) va DIPEA (2,91 g, 4,0 mL, 22,3 mmol) dugc
thém vao. Hon hop phan tmg duge khudy qua dém, sau d6 duoc ¢ dic trong chan khong va
duoc phan chia gitta DCM va nugc. Cac 16p hitu co duge tach pha va dugc c6 dic trong
chan khong. Phan con lai duge lam sach sic ky cot bay hoi nhanh trén silic oxit (Biotage
SNAP 100g, Isolera, rira gidi gradien: 100% EtOAc dén 20% MeOH/EtOAc) dé thu duoc
hop chét trung gian néu trén (2,35 g, 68,2%) 14 chat rin mau tring. 8y (DMSO-dy) 8,20 (s,
1H), 7,93 (s, 1H), 7,30 (m, 1H), 7,18 (m, 2H), 6,19 (s, 2H), 4,60 (m, 2H), 4,04 (m, 2H),
3,71 (s, 3H), 3,39 (m, 2H), 3,16 (m, 1H), 2,21 (s, 3H), 1,28 (d, J 6,6 Hz, 3H). LCMS (ES+)
[M+H]" 465,8, RT 1,96 phit (phuong phap 2).

CAC VIDU 51 DEN 75
Céc hop chit dudi day dugc didu ché bang Phuong phap J st dung Chét trung gian 7

va chit trung gian carbamat duogc biéu thi.

| Chat Dt liéu LCMS
:1/; trung Tén Phuong RT | pverHT
gian phép
(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-

51 39 | pyrimidin-4-yl)-N-[2-flo-4-(triflometoxy)- 4 1,67 469
phenyl]-3-metylpiperazin-1-carboxamit
(3S)-4-(6-amino-1-metyl-1H-pyrazolo|[3,4-d]-

52 40 | pyrimidin-4-yl)-N-[2-clo-4-(triflometoxy)- 4 1,79 | 485,6
phenyl]-3-metylpiperazin-1-carboxamit
(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-

53 41 | pyrimidin-4-yl)-N-[3-metoxy-5-(triflometyl)- 4 1,73 | 465,8
phenyl]-3-metylpiperazin-1-carboxamit
(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-

54 42 | pyrimidin-4-y1)-N-(1-etyl-1H-indazol-3-yl)-3- 2 1,510 | 435,8
metyl-piperazin-1-carboxamit
(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-

55 43 | pyrimidin-4-yl)-N-[6-(diflometoxy)-2-metyl- 2 1,60 448
pyridin-3-yl]-3-metylpiperazin-1-carboxamit
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56

44

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(6-etoxy-5-flopyridin-3-

yl)-3-metylpiperazin-1-carboxamit

1,57

430,8

57

45

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(2-clo-4-flo-5-

metylphenyl)-3-metylpiperazin-1-carboxamit

1,75

433.9

58

46

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(5-flo-6-metoxypyridin-3-

yl)-3-metylpiperazin-1-carboxamit

1,42

416,8

59

47

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3.,4-d]-
pyrimidin-4-yl)-N-(6-etoxy-2-metylpyridin-3-

yl)-3-metylpiperazin-1-carboxamit

1,39

426,8

60

48

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-metyl-N-[ I-metyl-5-(triflo-
metyl)-1H-indazol-3-yl]|piperazin-1-

carboxamit

1,80

449.7

61

49

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(6-flo-1-metyl-1H-indazol-

3-yl)-3-metylpiperazin-1-carboxamit

1,49

439,8

62

50

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3.,4-d]-
pyrimidin-4-yl)-N-(5-flo-1-metyl-1H-indazol-

3-yl)-3-metylpiperazin-1-carboxamit

1,47

439,8

63

51

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(imidazo[ 1,2-a]pyridin-8-

yl)-3-metylpiperazin-1-carboxamit

1,13

407,44

64

52

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-metyl-N-(5-metyl-1,2-

oxazol-3-yl)-piperazin-1-carboxamit

1,10

3724

65

53

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(1,2-benzoxazol-3-yl)-3-

metyl-piperazin-1-carboxamit

1,20

408,43

66

54

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3.4-d]-

1,16

421,47
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pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-

indazol-3-yl)piperazin-1-carboxamit

67

55

(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(6-xyano-2-metylpyridin-

3-yl)-3-metylpiperazin-1-carboxamit

1,13

407,44

68

56

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-metyl-N-[2-metyl-4-(metyl-

sulfonyl)phenyl]piperazin-1-carboxamit

1,11

459,84

69

57

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-y1)-N-[6-(diflometoxy)-4-metyl-

pyridin-3-yl]-3-metylpiperazin-1-carboxamit

1,24

448,44

70

58

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(6-metoxy-5-metylpyridin-

3-yl)-3-metylpiperazin-1-carboxamit

1,18

412,46

71

59

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-
pyrimidin-4-yl)-N-(6-metoxy-4-metylpyridin-

3-yl)-3-metylpiperazin- 1-carboxamit

3

412,46

72

60

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-
pyrimidin-4-yl)-N-(5-metoxy-2-metylphenyl)-

3-metylpiperazin-1-carboxamit

1,21

411,47

73

61

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-y1)-N-(3-clo-4-metylphenyl)-3-

metyl-piperazin-1-carboxamit

1,35

415,89

74

62

(3S)-4-(6-amino-1-metyl- 1H-pyrazolo|3,4-d]-
pyrimidin-4-yl)-N-(2,5-diclophenyl)-3-metyl-

piperazin-1-carboxamit

1,36

436,31

75

63

(3S)-4-(6-amino- 1-metyl- 1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(4-xyano-2-metylphenyl)-

3-metyl-piperazin-1-carboxamit

1,19

406,46
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ViDU 76

(35)-4-(6-amino-1-metylpyrazolo[3.,4-d]pyrimidin-4-yl)-3-ctyl-N-(6-metoxy-2-
metylpyridin-3-yl)piperazin- 1-carboxamit

Chét trung gian 37 (0,4 g, 1 mmol) trong axetonitril (10 mL) va DIPEA (0,5 g, 0,7
mL, 4 mmol) duoc xir Iy bang Chét trung gian 24 (0,3 g, 1 mmol). Hon hop phan Gng dugc
khudy & nhiét 6 phong qua dém, sau d6 dugc cd dic trong chan khong. Phan con lai dugc
phan chia gifta nudc va DCM. Cac 16p hitu co duge tach pha, va chét rin du thira duogc tan
nho bang dietyl ete, dé thu dwoc hop chit trung gian néu trén (0,408 g, 80%) 1a bot mau
trang. 8y (DMSO-dg) 8,15 (s, 1H), 7,92 (s, 1H), 7,42 (d, J 8,6 Hz, 1H), 6,60 (d, J 8,5 Hz,
1H), 6,18 (s, 2H), 4,65 (m, 2H), 4,10 (m, 2H), 3,72 (s, 3H), 3,65 (s, 3H), 3,15 (m, 3H),
2,28 (s, 3H), 1,69 (m, 2H), 1,66 (t, ] 7,3 Hz, 3H). LCMS (ES+) [M+H]" 426, RT 1,38 phut
(phuong phap 2).

viDU 77

(3S)-4-(6-amino- 1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-N-(6-etoxy-2-metylpyridin-
3-yl)-3-etylpiperazin-1-carboxamit

Chét trung gian 37 (0,043 g, 0,16 mmol) dugc hoa tan trong axetonitril (5 mL) va
Chét trung gian 47 (45 mg, 0,16 mmol) dugc thém, sau d6 la DIPEA (0,042 g, 0,33 mmol).
Hdn hop phan tng dugce khudy ¢ 70°C trong 1 gid, sau dé duge ¢d dic. Phan con lai duge
lam sach HPLC & pH muc co ban dé thu duoc hop chit trung gian néu trén (0,035 g,
48,6%) la chat ran mau tring dugc sdy dong lanh. 3, (DMSO-dg) 8,14 (s, 1H), 7,93 (s,
1H), 7,41 (d, J 8,5 Hz, 1H), 6,58 (d, J 8,5 Hz, 1H), 6,18 (s, 2H), 4,52 (m, 2H), 4,28 (q, J
7,0 Hz, 2H), 4,12 (m, 2H), 3,71 (s, 3H), 3,15 (m, 3H), 2,27 (s, 3H), 1,69 (m, 2H), 1,31 (m,
3H), 0,90 (m, 3H). LCMS (ES+) [M+H]" 440,5, RT 1,52 phut (phuong phap 2).

ViDU 78

(3S)-4-(6-amino- 1-metylpyrazolo|3,4-d]pyrimidin-4-yl)-N-(2,6-dimetoxypyridin-3-
yl)-3-etylpiperazin-1-carboxamit

Chét trung gian 37 (0,20 g, 0,60 mmol) va Chat trung gian 64 (0,16 g, 0,58 mmol)
trong axetonitril (20 mL) dugc xu ly béng DIPEA (0,2 g, 0,3 mL, 2 mmol). Hon hop phan
tmg duoc khudy qua cudi tudn & nhiét do phong, sau dé dugc cd dic trong chan khong va
dugc phéan chia gitta DCM va nude. Céc 16p hitu co dugce tdch pha va dugce cd dédc trong

chan khong. Phin con lai duge 1am sach sdc ky cot bay hoi nhanh trén silic oxit (Biotage
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SNAP 50g, Isolera, rira gidi gradien: 100% EtOAc dén 30% MeOH/EtOAc) dé thu dugc
hop chét trung gian néu trén (0,099 g, 37%) 1a chét rdn mau tring. 8y (DMSO-dg) 7,91 (s,
IH), 7,79 (s, 1H), 7,63 (d, J 8,3 Hz, 1H), 6,34 (d, J 8,2 Hz, 1H), 6,17 (s, 2H), 4,61 (m,
2H), 4,05 (m, 2H), 3,86 (d, J 11,9 Hz, 6H), 3,70 (s, 3H), 3,10 (m, 3H), 1,68 (m, 2H), 0,88
(t, ] 7.4 Hz, 3H). LCMS (ES+) [M+H]" 4425, RT 1,63 phat (phuong phép 2).

viDU 79

(3S)-4-(6-amino- 1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-etyl-N-(4-metoxy-2-
metylphenyl)piperazin-1-carboxamit

Chat trung gian 37 (0,20 g, 0,60 mmol) va Chat trung gian 25 (0,15 g, 0,58 mmol)
trong axetonitril (& mL) véi DIPEA (0,23 g, 1,8 mmol) dugc dun néng & 40°C trong 2 gio.
Hdn hop phan tng duge 1am mat, sau d6 dugc khudy & nhiét do phong qua dém. Bot nhao
duoc tao thanh, dugc thém nuée. Chat ran thu duoc béng cach loc, va dugc rira thém béng
nude, sau d6 bang dietyl ete, dé thu duge hop chét trung gian néu trén (0,119 g, 47%) 1a bot
mau tring. 3y (DMSO-dg) 8,00 (s, 1H), 7,92 (s, 1H), 7,02 (d, J 8,6 Hz, 1H), 6,77 (m, 1H),
6,70 (dd, J 8,5, 2,9 Hz, 1H), 6,17 (s, 2H), 4,65 (m, 2H), 4,11 (m, 2H), 3,71 (m, 6H), 3,12
(m, 3H), 2,14 (s, 3H), 1,68 (m, 2H), 0,89 (t, J 7,4 Hz, 3H). LCMS (ES+) [M+H]" 425.8,
RT 1,55 phut (phuong phap 2).

ViDU 80

(35)-4-(6-amino- 1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-N-[6-(3,3-difloazetidin-1-
yl)-2-metylpyridin-3-yl]-3-etylpiperazin-1-carboxamit

Chét trung gian 37 (0,20 g, 0,60 mmol) va Chét trung gian 23 (0,19 g, 0,60 mmol)
trong axetonitril (8 mL) dugc xtr ly bang DIPEA (0,23 g, 1,8 mmol) va duoc khudy & 40°C
trong 2 gio. Hon hop phan tmg dugce lam mét va duoc khudy ¢ nhiét d6 phong qua dém, sau
dé duogc co dic trong chan khong, va dugc phan chia gitta DCM va nudce. Cac 16p hitu co
duogc tach pha va dugc cod dic trong chan khong, Phan con lai duoc 1am sach sic ky cot bay
hoi nhanh trén silic oxit (Biotage SNAP 50g, Isolera, ria giai gradien: 100% EtOAc dén
40% MeOH/EtOAc) dé thu dugc hop chat trung gian néu trén (0,15 g, 52%) la chat rdn mau
tring. 3y (DMSO-de) 8,08 (s, 1H), 7,91 (s, 1H), 7,34 (d, J 8,5 Hz, 1H), 6,38 (d, J 8,5 Hz,
1H), 6,17 (s, 2H), 4,50 (br s, 2H), 4,32 (t, J 12,5 Hz, 4H), 4,03 (m, 2H), 3,70 (s, 3H), 3,20
(m, 3H), 2,23 (s, 3H), 1,70 (m, 2H), 0,82 (t, ] 7,4 Hz, 3H). LCMS (ES+) [M+H]" 487.8,
RT 1,61 phut (phuwong phap 2).
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ViDU 81

(3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-etyl-N-[2-metyl-4-
(triflometoxy)phenyl]piperazin-1-carboxamit

Chat trung gian 37 (0,15 g, 0,45 mmol) va Chét trung gian 38 (0,14 g, 0,45 mmol)
trong axetonitril (20 mL) v6i DIPEA (0,18 g, 0,25 mL, 1,4 mmol) dugc khudy qua dém.
Hon hop phan tng dugce ¢d dic trong chan khong va duge phéan chia gitta DCM va nude.
Céac 16p hitu co duoc tach pha va duge ¢o dic trong chan khong. Phan con lai duge lam
sach sdc ky cot bay hoi nhanh trén silic oxit (Biotage SNAP 50g, Isolera, ria giai gradien:
100% EtOAc dén 20% MeOH/EtOAc) dé thu duoc hop chét trung gian néu trén (0,038 g,
18%) la chit ran mau tring. &y (DMSO-dg) 8,20 (s, 1H), 7,93 (s, 1H), 7.30 (m, 1H), 7,22
(dd, J 2,1, 1,0 Hz, 1H), 7,14 (m, 1H), 6,19 (s, 2H), 4,64 (m, 2H), 4,10 (m, 1H), 3,98 (m,
1H), 3,71 (s, 3H), 3,35 (m, 2H), 3,16 (m, 1H), 2,21 (s, 3H), 1,61 (m, 2H), 0,91 (t, J 7,0
Hz, 3H). LCMS (ES+) [M+H]" 479,8, RT 2,07 phut (phuong phép 2).

Vi DU 82

(3S)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-etyl-N-(4-metoxy-3-
metylphenyl)piperazin-1-carboxamit

Chét trung gian 37 (0,05 g, 0,1679 mmol) dugc hoa tan trong axetonitril (5 mL) va
Chét trung gian 65 (0,047 g, 0,1847 mmol) duoc thém, sau dé la DIPEA (0,065 g, 0,50
mmol). Hon hgp phan ung duge khudy & 70°C trong 1 gio, sau dé duge cd dac trong chan
khong. Phan con lai dugc lam sach sic ky cot bay hoi nhanh trén silic oxit (Biotage SNAP
50g, Isolera, rira giai gradien: 100% DCM dén 7% MeOH/DCM) dé thu duoc hop chét
trung gian néu trén (0,071 g, dinh luong) 1a chit rin mau trang. & (DMSO-d) 8,34 (s,
1H), 7,93 (s, 1H), 7,22 (m, 2H), 6,82 (m, 1H), 6,18 (s, 2H), 4,56 (m, 2H), 4,12 (m, 2H),
3,73 (m, 6H), 3,11 (m, 3H), 2,12 (s, 3H), 1,65 (m, 2H), 0,87 (t, J 7,4 Hz, 3H). LCMS
(ES+) [M+H]" 425,8, RT 1,48 phut (phuwong phap 4).

CAC VI DU 83 DEN 100
Céc hop chit dudi day duge didu ché bang Phuong phap J sir dung Chat trung gian

37 va chét trung gian carbamat duoc biéu thi.
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du

Chét
trung

gian

Tén

Dt lieu LCMS

Phuong
phap

RT

[M+H]"

&3

53

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-(1,2-benzoxazol-3-yl)-3-

etyl-piperazin-1-carboxamit

1,26

422.4

84

54

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-etyl-N-(1-metyl-1H-

indazol-3-yl)-piperazin-1-carboxamit

1,22

435,5

&5

57

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-N-[6-(diflometoxy)-4-metyl-
pyridin-3-yl]-3-etylpiperazin-1-carboxamit

1,29

462.4

86

58

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-etyl-N-(6-metoxy-5-metyl-

pyridin-3-yl)piperazin-1-carboxamit

1,23

426,47

&7

56

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-etyl-N-[2-metyl-4-(metyl-

sulfonyl)phenyl]piperazin-1-carboxamit

1,15

473.5

88

59

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)-3-etyl-N-(6-metoxy-4-metyl-

pyridin-3-yl)piperazin- 1-carboxamit

1,15

426,5

&9

48

(3S)-4-(6-amino- 1-metyl-1H-pyrazolo|3,4-d]-
pyrimidin-4-yl)-3-etyl-N-[ 1-metyl-5-(triflo-
metyl)-1H-indazol-3-yl]piperazin-1-

carboxamit

1,35

503,5

90

49

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-
pyrimidin-4-yl)-3-etyl-N-(6-flo-1-metyl-1H-

indazol-3-yl)piperazin-1-carboxamit

1,23

453,5

91

50

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-
pyrimidin-4-yl)-3-etyl-N-(5-flo-1-metyl-1H-

indazol-3-yl)piperazin-1-carboxamit

1,23

453,5

92

43

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-

1,29

462,5

-91-
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pyrimidin-4-yl)-N-[6-(diflometoxy)-2-metyl-
pyridin-3-yl]-3-etylpiperazin-1-carboxamit

(3S)-4-(6-amino- 1-metyl-1H-pyrazolo[3,4-d]-
93 51 | pyrimidin-4-yl)-3-etyl-N-(imidazo[1,2- 6 1,18 | 421,5

a]pyridin-8-yl)piperazin-1-carboxamit

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|[3,4-d]-
94 44 | pyrimidin-4-yl)-N-(6-etoxy-5-flopyridin-3-yl)- 6 1,29 | 4444

3-etylpiperazin-1-carboxamit

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
95 45 | pyrimidin-4-yl)-N-(2-clo-4-flo-5- 6 1,39 | 4479
metylphenyl)-3-etylpiperazin-1-carboxamit

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
96 46 | pyrimidin-4-yl)-3-etyl-N-(5-flo-6-metoxy- 6 1,25 | 4304

pyridin-3-yl)piperazin-1-carboxamit

(3S5)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
97 55 | pyrimidin-4-yl)-N-(6-xyano-2-metylpyridin-3- 6 1,19 | 4215

yl)-3-etylpiperazin-1-carboxamit

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-
98 63 | pyrimidin-4-yl)-N-(4-xyano-2-metylphenyl)- 6 1,24 | 420,5

3-etyl-piperazin-1-carboxamit

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
99 66 | pyrimidin-4-yl)-N-[4-(diflometoxy)-2- 6 1,31 461,5
metylphenyl]-3-etylpiperazin-1-carboxamit

(3S5)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d}-

pyrimidin-4-yI)-N-[5-(dimetylamino)-3-
100 | 71 6 1,17 | 440,5
metylpyrazin-2-yl]-3-etylpiperazin-1-

carboxamit

CAC VIDU 101 DEN 106
Céc hop chat dudi day dugc didu ché bang Phuong phap F sir dung Chat trung gian 7

va amin thich hop.
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Dt liéu LCMS

Tén Phuong .
du RT | [M+H]
phap

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
101 | d]pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-indazol-4- 4 1,25 | 421,8

yl)-piperazin-1-carboxamit

(3S)-4-(6-amino- 1-metyl-1H-pyrazolo[3,4-
102 | d]pyrimidin-4-y1)-N-(2-metoxy-6-metylpyridin-3- 2 1,57 | 4125

yl)-3-metylpiperazin-1-carboxamit

(3S)-4-(6-amino- 1-metyl-1H-pyrazolo[3,4-
103 | d]pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-indol-4- 2 1,53 | 420.8

yl)piperazin-1-carboxamit

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3.,4-
104 | d]pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H- 2 1,35 | 4228

benzotriazol-4-yl)piperazin-1-carboxamit

(3S)-4-(6-amino- 1-metyl-1H-pyrazolo[ 3,4-
105 | d]pyrimidin-4-yl)-N-(imidazo[ 1,2-a]pyridin-5-yl)-3- 2 1,02 | 407,44

metylpiperazin-1-carboxamit

(3S)-4-(6-amino- 1-metyl-1H-pyrazolo[3,4-
106 | d]pyrimidin-4-yl)-N-(imidazo[1,2-a]pyridin-3-yl)-3- 2 1,03 | 407,44

metylpiperazin-1-carboxamit

CAC VIDU 107 BEN 119

Céc hop chét dudi ddy duoc diéu ché bang Phuong phip G st dung chit trung gian
piperazin da néu va amin thich hop.

Amin dugc stir dung cho céc vi du 112 va 118 1a Chat trung gian 72. Amin dugc su

dung cho vi du 113 1a Chét trung gian 69.

i Chat Dt liéu LCMS

i
trung Tén Phuong

du , RT | [M+H]"
glan phép

107 7 (3S)-4-(6-amino-1-metyl-1H-pyrazolo|3.,4- 6 1,10 | 4224

-93-
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d]-pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-
pyrazolo-[4,3-c]pyridin-4-yl)piperazin-1-

carboxamit

108

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-N-(3-clo-5-
metoxypyridin-2-yl)-3-metylpiperazin-1-

carboxamit

432,8

109

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-N-(2-clo-4-
metoxyphenyl)-3-metylpiperazin-1-

carboxamit

1,20

431,8

110

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-N-[6-metoxy-2-
(triflometyl)-pyridin-3-yl]-3-metylpiperazin-

1 -carboxamit

1,25

466.,4

111

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-N-(6-flo-1-metyl-1H-

indazol-4-yl)-3-metylpiperazin-1-carboxamit

1,19

439,4

112

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-
d]-pyrimidin-4-y1)-N-(2-etyl-6-
metoxypyridin-3-yl)-3-metylpiperazin-1-

carboxamit

1,18

426,5

113

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-N-[5-(dimetylamino)-3-
metylpyrazin-2-yl]-3-metylpiperazin-1-

carboxamit

1,10

426,5

114

37

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-3-etyl-N-(1-metyl-1H-
pyrazolo[4,3-c]pyridin-4-yl)piperazin-1-

carboxamit

1,53

460,4

115

37

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-
d]-pyrimidin-4-yl)-N-(2-clo-4-

1,25

445,9

-94-
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metoxyphenyl)-3-etylpiperazin-1-carboxamit

116

37

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-
d]-pyrimidin-4-yl)-3-etyl-N-(6-flo- 1-metyl-

1H-indazol-4-yl)piperazin-1-carboxamit

1,24

453,5

117

37

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3.4-
d]-pyrimidin-4-yl)-3-etyl-N-[6-metoxy-2-
(triflo-metyl)pyridin-3-yl]piperazin-1-

carboxamit

1,3

480,5

118

37

(3S)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-
d]-pyrimidin-4-yl)-3-etyl-N-(2-etyl-6-

metoxypyridin-3-yl)piperazin-1-carboxamit

1,23

440,5

119

12

(3S)-4-(6-amino-1,3-dimetyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yl)-N-[2-
(dimetylamino)-4-metyl-pyrimidin-5-yI]-3-

metylpiperazin-1-carboxamit

1,13

440,5

Vi DU 120

(triflometoxy)phenyl]piperazin-1-carboxamit

phong qua dém. Hon hop phan tng duge co dic trong chan khong, sau d6 duge phan chia
gitta DCM va nudce. Céc 16p hitu co duoc tach pha va duge ¢ dac trong chan khong. Phan
con lai dugc lam sach sdc ky cot bay hoi nhanh trén silic oxit (Biotage SNAP 50g, Isolera,
rira giai gradien: 100% EtOAc dén 20% MeOH/EtOAc) dé thu duge hop chat trung gian
néu trén (0,12 g, 50%) la chit rin mau trang. 8, (DMSO-d) 8,23 (s, 1H), 8,06 (m, 1H),
7,31 (m, 1H), 7,21 (m, 1H), 7,13 (m, 1H), 6,19 (d, J 0,2 Hz, 2H), 4,75 (m, 3H), 4,09 (m,
2H), 3,70 (s, 3H), 3,54 (m, 2H), 3,15 (m, 3H), 2,20 (s, 3H), 1,81 (m, 2H). LCMS (ES+)

[M+H]" 495,8, RT 1,76 phiit (phuong phap 4).

ViDU 121

[2-metyl-4-(triflometoxy)phenyl]piperazin-1-carboxamit

-05-

4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-(2-hydroxyetyl)-N-[2-metyl-4-

Chat trung gian 73 (0,17 g, 0,49 mmol) va Chat trung gian 38 (0,15 g, 0,48 mmol)
trong axetonitril (10 mL) va DIPEA (0,19 g, 0,26 mL, 1,5 mmol) dugc khuéy ¢ nhiét do

(3R)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d|pyrimidin-4-yl)-3-(hydroxymetyl)-N-
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Chat trung gian 15 (0,20 g, 0,59 mmol) va Chat trung gian 38 (0,19 g, 0,61 mmol)
trong axetonitril (10 mL) va DIPEA (0,23 g, 0,32 mL, 1,8 mmol) duoc khuéy ¢ nhiét do
phong cho 6 gio. Hon hgp phan tmg dugc ¢d dic trong chan khong, sau d6 duoc phan chia
gitta DCM va nuée. Céc 16p hitu co duge tach pha va duoc cd dic trong chan khong. Phan
con lai dugc lam sach sic ky ¢t bay hoi nhanh trén silic oxit (Biotage SNAP 50g, Isolera,
rira giai gradien: 100% EtOAc dén 30% MeOH/EtOAc) dé thu duoc hop chit trung gian
néu trén (0,09 g, 33%) la chét rin mau tring. &y (DMSO-dg) 8,12 (s, 1H), 7,91 (s, 1H), 7,36
(d, J 8,7 Hz, 1H), 7,19 (m, 1H), 7,15 (m, 1H), 6,18 (s, 2H), 5,07 (br s, 1H), 4,49 (br s, 2H),
4,15 (m, 1H), 3,95 (m, 1H), 3,70 (s, 3H), 3,61 (m, 3H), 3,31 (m, 1H), 3,12 (m, 1H), 2,21 (s,
3H). LCMS (ES+) [M-H] 479,0, RT 1,55 phut (phuong phap 4).

CAC VI DU 122 BEN 138
Cac vi du dudi day duge diéu ché bang Phuong phép J st dung céc chét trung gian

carbamat va piperazin dugc biéu thi.

Chét Dit liéu LCMS
Vi
trung Tén Phuong .
du , RT | [M+H]
gian phap

(3S)-4-(6-amino-1-metyl-1H-pyrazolo[3.4-
d]-pyrimidin-4-yl)-N-(6-metoxy-2-

122 | 24 & 81 Fpy . g g 6 1,21 440,5
metylpyridin-3-yl)-3-(propan-2-

yl)piperazin-1-carboxamit

(35)-4-(6-amino-1-metyl-1H-pyrazolo|3.,4-
d]-pyrimidin-4-yl)-N-(6-metoxy-2-

123 |24 & 82 Fpy Y Y 6 1,28 | 454,5
metylpyridin-3-yl)-3-(2-

metylpropyl)piperazin-1-carboxamit

4-(6-amino-1-metyl-1H-pyrazolo|[3,4-d]-
rimidin-4-yl)-N-(6-metoxy-2-

124 | 24 & 78 b yH Y 6 1,21 | 480.5

metylpyridin-3-yl)-3-(2,2,2-

trifloetyl)piperazin-1-carboxamit

4-(6-amino-1-metyl-1H-pyrazolo[3.,4-d]-
125 | 51 & 78 A 6 1,23 575.4
pyrimidin-4-yl)-N-(imidazo[1,2-a]pyridin-

-96-
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8-y1)-3-(2,2,2-trifloetyl)piperazin-1-

carboxamit

126

42 & 76

(3S,5S)-4-(6-amino-1-metyl-1H-
pyrazolo|[3,4-d]-pyrimidin-4-yl)-N-(1-etyl-
1H-indazol-3-yl)-3,5-dimetylpiperazin-1-

carboxamit

1,25

449,5

127

54 & 76

(3S,5S)-4-(6-amino-1-metyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yl)-3.5-
dimetyl-N-(1-metyl-1H-indazol-3-

yl)piperazin-1-carboxamit

1,2

435,5

128

70 & 76

(3S,5S)-4-(6-amino-1-metyl-1H-
pyrazolo|[3,4-d]-pyrimidin-4-yl)-N-[5-
(dimetylamino)-3-metylpyrazin-2-yl]-3,5-

dimetylpiperazin-1-carboxamit

1,14

440,5

129

51& 76

(3S,5S)-4-(6-amino-1-metyl-1H-
pyrazolo|[3,4-d]-pyrimidin-4-yl)-N-
(imidazo[1,2-a]pyridin-8-yl)-3,5-

dimetylpiperazin-1-carboxamit

1,17

421,5

130

38 & 76

(3S,5S)-4-(6-amino-1-metyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yl)-3,5-
dimetyl-N-[2-metyl-4-
(triflometoxy)phenyl]piperazin-1-

carboxamit

1,39

479,5

131

24 & 76

(3S,5S)-4-(6-amino-1-metyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-
metoxy-2-metylpyridin-3-yl)-3,5-

dimetylpiperazin-1-carboxamit

1,13

426,5

132

24 & 80

4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-y1)-N-(6-metoxy-2-

metylpyridin-3-yl)-3-(triflometyl)piperazin-

l-carboxamit

1,18

466.,4

133

25 & 80

4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-

1,25

465.4

-97-
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pyrimidin-4-yl)-N-(4-metoxy-2-
metylphenyl)-3-(triflometyl)piperazin-1-

carboxamit

134

49 & 12

(3S)-4-(6-amino-1,3-dimetyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-flo-1-
metyl-1H-indazol-3-yl)-3-metylpiperazin-

1-carboxamit

1,22

453,5

135

50 & 12

(3S)-4-(6-amino-1,3-dimetyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(5-flo-1-
metyl-1H-indazol-3-yl)-3-metylpiperazin-

1-carboxamit

1,22

453,5

136

43 & 12

(3S)-4-(6-amino-1,3-dimetyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yI)-N-[6-
(diflometoxy)-2-metyl-pyridin-3-yl]-3-

metylpiperazin-1-carboxamit

1,28

462.4

137

70 & 12

(3S)-4-(6-amino-1,3-dimetyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yI)-N-[5-
(dimetylamino)-3-metylpyrazin-2-yl]-3-

metylpiperazin-1-carboxamit

1,14

439,5

138

66 & 12

(3S5)-4-(6-amino-1,3-dimetyl-1H-
pyrazolo[3,4-d]-pyrimidin-4-yl)-N-[4-
(diflometoxy)-2-metylphenyl]-3-

metylpiperazin-1-carboxamit

1,28

460,5

ViDU 139
(3S)-4-[6-Amino-3-(4-flophenyl)-1-metylpyrazolo[3,4-d]pyrimidin-4-yl]-N-(4-

metoxy-2-metylphenyl)-3-metylpiperazin- 1 -carboxamit

DPugc diéu ché bang Phuong phap B st dung Chat trung gian 88 (0,22 mmol) va 2-

metyl-4-metoxyphenyl isoxyanat (36 pL, 0,26 mmol). Hop chit trung gian néu trén (107
mg, 96%) thu duge 1a chit rin mau trang. °C NMR & (CDCls, 75 MHz) 161,2 (d, Jp.c 246,7

Hz, phenyl), 161,1 (C-4), 160,7 (C-2), 158,3 (C-7a), 157,1 (C=0), 156,3 (phenyl), 143.4

-08-
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(phenyl), 133,9 (phenyl), 130,8 (C-5), 130,1 (d, Jr¢ 8.0 Hz, phenyl), 129,6 (phenyl), 126,7
(phenyl), 115,8 (d, Jgc 6,9 Hz, phenyl), 115,6 (phenyl), 111,6 (phenyl), 95,6 (C-4a), 55,4
(OCHj), 50,3 (NCH,), 47,8 (NCH,), 43,6 (NCH,), 43,4 (NCH,), 33,6 (NCH3), 18,2 (Me),
14,7 (Me). MS (m/z) 505 [M+H]".

Vi DU 140

(35)-4-[6-amino-1-metyl-3-(pyridin-3-yl)pyrazolo[3,4-d]|pyrimidin-4-y1]-N-(4-
metoxy-2-metylphenyl)-3-metylpiperazin-1-carboxamit

Puoc diéu ché bang Phuong phéap B sir dung Chat trung gian 89 (0,195 mmol) va 2-
metyl-4-metoxyphenyl isoxyanat (36 uL, 0,26 mmol). Hop chit trung gian néu trén (78 mg,
82%) thu duoc 1a chit rin mau tring. °C NMR § (CDCls, 75 MHz) 161,1 (C-4), 160,9 (C-
2), 158,5 (C-7a), 157,1 (C=0), 156,3 (phenyl), 149,5 (py), 149.4 (py), 141,0 (py), 135,2
(py), 133,9 (phenyl), 130,7 (C-5), 129,6 (phenyl), 126,7 (phenyl), 123,6 (py), 115,8
(phenyl), 111,6 (phenyl), 95,8 (C-4a), 55,4 (OMe), 50,6 (NCH,), 47,7 (NCH,), 43,5
(NCH,), 33,7 (NCHj3), 18,2 (Me), 14,7 (Me). MS (m/z) 488 [M+H]".

-99-



22932

Yéu cau bdo ho

1. Hop chat ¢6 cong thire (IA) hodc mudi dugce dung hodc solvat cia no:

trong do:

Q 1a nhém c6 cong thire (Qa), (Qb), (Qc), (Qd) hodc (Qe):

T-z ﬁl(-z \l(-z
N N N
S NG
N N N
b * %
(Qa) (Qb) (Qe)
Y-Z Slf—Z
N N
EV
N N
| W |
% %
(Qd) (Qe)

trong do ddu hoa thi (*) 1a diém gén két v6i phan con lai cta phan tir;

VvV la -CH,, -C(CHj;),-, -CH,CH,-, -CH,CH,CH,-, -CH,OCH;-,
-CH,SCH,-, -CH,S(0)CH,-, -CH,S(0),CH,- hoic -CH,N(R*CH,-;

W la géc cua nhom (Cs.7)xycloalkyl hodc (C;_7)heteroxycloalkyl;

Y 1a nhom lién két duge chon tir -C(O)-, -C(O)N(RY- va -C(O)C(O)-;

Z la hydro; hoac Z la (Cigalkyl, (Cygalkenyl, (Cs.5)xycloalkyl,
(Cs.7)xycloalkyl(Cyg)alkyl, (Cs.;)heteroxycloalkyl, (C;.;)heteroxycloalkyl(C,.4)alkyl, aryl,

-100-
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aryl(Cy.)alkyl, heteroaryl hogc heteroaryl(C)alkyl, bat ky nhom nao trong sé cac nhom
nay c6 thé duoc thé tiy ¥ bdi mot, hai hodc ba phin tir thé duoc chon ddc 1ap tur halogen,
xyano, nitro, (Cig)alkyl, triflometyl, xyano-(C;¢)alkyl, (C;.7)heteroxycloalkyl, halo(Cs.
7)heteroxycloalkyl, (Ci.e)alkyl(C;.7)heteroxycloalkyl, (Cy.¢)alkoxycarbonyl(Cs.
pheteroxycloalkyl, dihalo(Cs.5)heteroxycloalkyl, (Cj.7)heteroxycloalkyl(Cy)alkyl, (C;.
s)alkyl(Cs.7)heteroxycloalkyl(C¢)alkyl,  heteroaryl, = hydroxy, oxo, (Cj.¢)alkoxy,
diflometoxy, triflometoxy, (Cs.7)heteroxycloalkoxy, (Cy.¢)alkoxycarbonyl(Cs.
7)heteroxycloalkoxy, (Csp)heteroxycloalkyl(C,¢)alkoxy, aryloxy, haloaryloxy, (C;.
¢)alkoxyaryloxy, (C,s)alkylendioxy, dihalo(Ci.)alkylendioxy, arylcarbonyloxy, (C;.
¢)alkylthio, (C¢)alkylsulfinyl, (C,¢)alkylsulfonyl, amino, (C,g)alkylamino, di(C;.
¢)alkylamino, di(C,¢)alkylamino(C,)alkyl, arylamino, (C,)alkylcarbonylamino, (C,.
¢)alkoxycarbonylamino, (Cjg)alkylsulfonylamino, formyl, (C,e)alkylcarbonyl, (Cs.
¢)xycloalkylcarbonyl, (Cj)heteroxycloalkylcarbonyl, carboxy, (C,¢)alkoxycarbonyl,
aryloxycarbonyl, aminocarbonyl, (C,4)alkylaminocarbonyl, di(C,.¢)alkyl-aminocarbonyl,
aminosulfonyl, (C;_¢)alkylaminosulfonyl va di(C,.¢)alkylaminosulfonyl;

A' 1a hydro, xyano hodc triflometyl; hodc A' 1a (Cyg)alkyl, dugc thé tiy y béi mot
hoac nhiéu phén to thé duoc chon doc 1ap tur flo,
-ORY, triflometoxy, -NR"R, -CO,R? va -CONRR®; hodc A' 1a (C5.7)xycloalkyl;

A’ 1a hydro hoic (C,g)alkyl;

R' 1a hydro, triflometyl hodc (C.¢)alkyl;

R" 14 hydro hodc (Cy.¢)alkyl;

R* 1a hydro; hodc R 1a (Cyg)alkyl, dugc thé tuy y boi mot hodc nhiéu phén tr thé
duoc chon doc 1ap tir -OR? va -NR°R®;

R* 1a hydro; hoic R la (Cigalkyl, aryl, aryl(C,¢)alkyl, heteroaryl hoac
heteroaryl(C.¢)alkyl, bit ky nhém nao trong sé cac nhom nay ¢ thé duogc thé tiy ¥ bai mot
hodc nhiéu phén tr thé;

R” va R® doc lap 1a hydro hodc triflometyl; hodc (C,.¢)alkyl, (Cs.7)xycloalkyl, (Cs.
7)xycloalkyl(Cy_¢)alkyl, aryl, aryl(C,.¢)alkyl, (Cs.7)heteroxycloalkyl, (Cs.
pheteroxycloalkyl(C.¢)alkyl, heteroaryl hodc heteroaryl(C,.¢)alkyl, bat ky nhém nao trong
s6 cac nhom nay co thé duge thé tiy y boi mot hodc nhiéu phan tir thé; hodc

R’ va R, khi két hop ciing v6i nguyén tir nito ma ca hai duge gin vao, 14 azetidin-1-
yl, pyrolidin-1-yl, oxazolidin-3-yl, isoxazolidin-2-yl, thiazolidin-3-yl, isothiazolidin-2-yl,
piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, homopiperidin-1-yl,
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homomorpholin-4-yl hodc homopiperazin-1-yl, bat ky nhém nao trong sé cac nhém nay c6
thé duoc thé tiy ¥ béi mot hodc nhidu phan tir thé;

RY 13 hydro; hodc (Cig)alkyl, (Cs9)xycloalkyl, aryl, (Cs.;)heteroxycloalkyl hodc
heteroaryl, bat ki nhém nao trong sb cac nhém nay c6 thé dugc thé tuy vy boi mot hoic
nhiéu phan tr thé; va '

Céc phan tir thé tiry chon trén R? R®, R, R? hoidc R®, hodc trén gbc di vong -NRRS,
doc 14p dugc chon tr halogen, (Ci¢)alkyl, (Cig)alkoxy, diflometoxy, triflometoxy, (C;.
s)alkoxy(Ci.g)alkyl, (Cj¢)alkylthio, (C,¢)alkyl sulfinyl, (Cj)alkylsulfonyl, hydroxy,
hydroxy(Ci.¢)alkyl, amino(C,.¢)alkyl, xyano, triflometyl, oxo, (C,.¢)alkylcarbonyl, carboxy,
(Cy.g)alkoxycarbonyl, (C,.¢)alkylcarbonyloxy, amino, (C;.¢)alkylamino, di(Cy.¢)alkylamino,
phenylamino, pyridinylamino, (C,.)alkylcarbonylamino, (C,.)alkylcarbonylamino(C;.
¢)alkyl, (Cy¢)alkoxycarbonylamino, (Cjg)alkylsulfonylamino, aminocarbonyl, (C;.
¢)alkylaminocarbonyl va di(C,.¢)alkylaminocarbonyl.

2. Hop chit theo diém 1, trong d6 Q 14 nhém c6 cbng thirc (Qa-1), (Qa-2) hoic (Qa-3):

Y-Z Y-Z Y-Z
2 | l | )
) J@! oy
Al ITI Al ITI A2 Al ITI
* * *
(Qa-1) (Qa-2) (Qa-3)

trong d6 du hoa thi (*) 12 diém gin két véi phan con lai cta phén tir; va
Y, Z, A' va A? nhu dugc xéac dinh trong didm 1.
3. Hop chét theo diém 1 hodc diém 2 ¢6 cong thuc (IIA), hodc mubi dugc dung hoac solvat

ctia hop chat nay:
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trong do:

A" 14 hydro, xyano, (Cigalkyl, triflometyl, -CH,CF;, -CH,OR?
-CH,CH,OR? -CH,CO,R, -CH,CONRPR® hoic (Cs.7)xycloalkyl; va

Z, R RB R® R>R°va RY nhu duge x4c dinh trong diém 1.
4. Hop chét theo diém 1 hoic diém 2 ¢6 cong thue (IIB), hodc mubi duge dung hodc solvat

ctia hop chit nay:

)
Al N e
NG N
)\\ | /N
HN- N7 N
RIB
(IIB)

trong do6 Z, R vaR" nhu dugc xac dinh trong diém 1; va

A" nhu duoc x4c dinh trong diém 3.
5. Hop chét theo diém 3 hodc diém 4, trong d6 A" 1a metyl, etyl, hydroxymetyl hodc
hydroxyetyl.
6. Hop chat theo diém bt ky trong s cac diém néu trén, trong d6 Z 1a (Csp)xycloalkyl, (Cs.
pheteroxycloalkyl, aryl hodc heteroaryl, bat ky nhém nao trong sé cic nhém nay cé thé

duoc thé tuy y bdi mot, hai hodc ba phén ttr thé dugc chon doc 13p tir halogen, xyano, (C.
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¢)alkyl, triflometyl, (Cs.;)heteroxycloalkyl, dihalo(Cs.7)-heteroxycloalkyl, hydroxy, oxo,
(Cig)alkoxy, diflometoxy, triflometoxy, trifloetoxy, (C.¢)alkylsulfonyl, (C;¢)alkylamino va
di(C,¢)alkylamino.
7. Hop chit theo diém 6, trong d6 Z 1a (metoxy)(metyl)-phenyl,
(metyl)(triflometoxy)phenyl, (metoxy)(metyl)pyridinyl, (etyl)(metoxy)pyridinyl,
(etoxy)(metyl)pyridinyl hodc dimetoxypyridinyl.
8. Hop chét theo diém bat ky trong sb cac diém néu trén, trong d6 R'? 14 hydro hodc metyl.
9. Hop chét theo diém bt ky trong sb cac diém néu trén, trong d6 R™ 13 hydro hodc metyl.
10. Hop chét theo diém 1, trong d6 hop chit nay duoc chon trong s& cac hop chit sau day:
6-Amino-4-{4-[(4-metoxy-2-metylphenyl)carbamyl]piperazin-1-yl}-1H-pyrazolo[3,4-
d]pyrimidin;
6-Amino-4-{4-[(4-metoxyphenyl)carbamyl]piperazin-1-yl}-1H-pyrazolo[3,4-d]-pyrimidin;
6-Amino-4-{4-[(4-metoxy-2-metylphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl}-1H-
pyrazolo[3,4-d]pyrimidin;
6-Amino-4-{4-[(4-metoxyphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl}-1H-pyrazolo[3,4-
d]pyrimidin;
6-Amino-4-{4-[(4-metoxy-2-metylphenyl)carbamyl]-2-(S)-metylpiperazin-1-y1}-1-
metylpyrazolo[3,4-d]pyrimidin;
6-Amino-4-{4-[(4-metoxyphenyl)carbamyl]-2-(S)-metylpiperazin-1-yl}-1-metyl-
pyrazolo[3,4-d]pyrimidin;
6-Amino-4-[4-(indan-5-ylcarbamyl)-2-(S)-metylpiperazin-1-yl]-1-metylpyrazolo[3,4-
d]pyrimidin;
6-Amino-4-(4-{[4-(dimetylamino)phenyl]carbamyl}-2-(S)-metylpiperazin-1-yl)-1-
metylpyrazolo[3,4-d]pyrimidin;
(35)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-y1)-N-[6-(3,3-difloazetidin-1-y1)-
2-metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-yl)-N-(4-metoxy-2-metylphenyl)-
3-metylpiperazin-1-carboxamit;
(38)-4-(6-amino-1,3-dimetylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(6-metoxy-2-metyl-pyridin- |
3-yl)-3-metylpiperazin-1-carboxamit;
(3R)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-yl)-N-[6-(3,3-difloazetidin-1-yl)-2-
metylpyridin-3-yl]-3-(hydroxymetyl)piperazin-1-carboxamit;
(3S5)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-N-[6-(3,3-difloazetidin-1-y1)-2-
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metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(6-metoxy-2-metyl-pyridin-3-
yl)-3-metylpiperazin-1-carboxamit;
(3R)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-y1)-N-(4-metoxy-2-metylphenyl)-3-
metylpiperazin-1-carboxamit;
(35)-4-[6-amino-1-metyl-3-(triflometyl)pyrazolo[3,4-d]pyrimidin-4-y1]-N-[6-(3,3-
difloazetidin-1-yl)-2-metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-[6-amino-1-metyl-3-(triflometyl)pyrazolo[3,4-d|pyrimidin-4-yl]-N-(6-metoxy-2-
metylpyridin-3-yl)-3-metylpiperazin-1-carboxamit;
(35)-4-[6-amino-1-metyl-3-(triflometyl)pyrazolo| 3,4-d|pyrimidin-4-yl]-N-(4-metoxy-2-
metylphenyl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(2,1,3-benzothiadiazol-4-y1)-3-
metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-yl)-N-(1 H-indazol-7-yl)-3-
metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(2,1,3-benzothiadiazol-5-y1)-3-
metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(1 H-indol-7-y1)-3-
metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(1 H-indol-4-y1)-3-
metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-yl)-3-metyl-N-(2-metyl- 1 H-
benzimidazol-4-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-(1-metylindazol-7-
yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-(4-metyl-1 H-indazol-7-
yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-N-(6-hydroxy-2-metylpyridin-3-
yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-[ 2-metyl-6-(2,2,2-
trifloetoxy)pyridin-3-yl]-piperazin-1-carboxamit;
(38)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(1,2-dimetyl-6-oxopyridin-3-yl)-
3-metylpiperazin-1-carboxamit;
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(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-[ 2-metyl-6-
(metylamino)pyridin-3-yl]-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[2-(3,3-difloazetidin-1-yl)-4-
metyl-pyrimidin-5-yl]-3-metylpiperazin- 1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[4-(diflo-metoxy)-2-
metylphenyl]-3-metyl-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[2-(dimetyl-amino)-4-
metylpyrimidin-5-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[ 6-(azetidin-1-y1)-2-
metylpyridin-3-yl]-3-metyl-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[6-(3,3-difloazetidin-1-yl)-4-
metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(3S5)-4-(6-amino- 1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[ 6-(dimetyl-amino)-2-
metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino- 1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-N-[6-(dimetyl-amino)-4-
metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1,3-dimetyl-pyrazolo[3,4-d]pyrimidin-4-yl)-N-[ 6-(azetidin-1-y1)-2-
metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1,3-dimetyl-pyrazolo[3,4-d]pyrimidin-4-yl)-N-[ 6-(dimetylamino)-4-
metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1,3-dimetyl-pyrazolo[3,4-d]pyrimidin-4-y1)-N-[6-(dimetylamino)-2-
metylpyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(38)-4-(6-amino-1,3-dimetylpyrazolo| 3,4-d]pyrimidin-4-y1)-N-(4-metoxyphenyl)-3-
metylpiperazin-1-carboxamit;
[(35)-4-(6-amino-1-metylpyrazolo-|3,4-d|pyrimidin-4-y1)-3-metyl-piperazin-1-y1](2,3-
dihydrobenzo-furan-2-yl)metanon;
1-[(3S)-4-(6-amino-1-metylpyrazolo-[3,4-d]pyrimidin-4-yl)-3-metyl-piperazin-1-yl]-2-
phenylethane-1,2-dion;
[(3S)-4-(6-amino-1-metylpyrazolo-[3,4-d|pyrimidin-4-yl)-3-metyl-piperazin-1-y1](5-
metoxybenzofuran-2-yl)metanon,;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3-metyl-N-[ 2-metyl-4-
(triflometoxy)phenyl]piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[2-flo-4-(triflometoxy)-
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phenyl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[2-clo-4-(triflometoxy)-
phenyl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[3-metoxy-5-(triflometyl)-
phenyl]-3-metylpiperazin-1-carboxamit;

(35)-4-(6-amino-1-metyl- 1 H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(1-etyl-1 H-indazol-3-y1)-3-
metyl-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[6-(diflometoxy)-2-metyl-
pyridin-3-yl]-3-metylpiperazin-1-carboxamit;

(35)-4-(6-amino-1-metyl- 1 H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(6-etoxy-5-flopyridin-3-
yl)-3-metylpiperazin-1-carboxamit;

(35)-4-(6-amino-1-metyl- 1 H-pyrazolo|[3,4-d]-pyrimidin-4-yl)-N-(2-clo-4-flo-5-
metylphenyl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(5-flo-6-metoxypyridin-3-
yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(6-etoxy-2-metylpyridin-3-
yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-3-metyl-N-[ 1 -metyl-5-(triflo-
metyl)-1H-indazol-3-yl]piperazin-1-carboxamit;

(35)-4-(6-amino-1-metyl-1H-pyrazolo| 3,4-d]-pyrimidin-4-yl)-N-(6-flo-1-metyl-1 H-indazol-
3-yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(5-flo-1-metyl-1H-indazol-
3-yl)-3-metylpiperazin-1-carboxamit;

(35)-4-(6-amino-1-metyl- 1 H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(imidazo[ 1,2-a]pyridin-8-
yl)-3-metylpiperazin-1-carboxamit;

(35)-4-(6-amino-1-metyl-1H-pyrazolo| 3,4-d]-pyrimidin-4-yl1)-3-metyl-N-(5-metyl-1,2-
oxazol-3-yl)-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(1,2-benzoxazol-3-yl1)-3-
metyl-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-3-metyl-N-(1-metyl- 1 H-
indazol-3-yl)piperazin-1-carboxamit;
(38)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(6-xyano-2-metylpyridin-
3-yD)-3-metylpiperazin-1-carboxamit;
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(38)-4-(6-amino- 1-metyl-1H-pyrazolo| 3,4-d]-pyrimidin-4-yl)-3-metyl-N-[ 2-metyl-4-
(metyl-sulfonyl)phenyl]piperazin- 1-carboxamit;
(3S5)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d|-pyrimidin-4-y1)-N-[6-(diflometoxy)-4-metyl-
pyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-metoxy-5-metylpyridin-
3-yD)-3-metylpiperazin-1-carboxamit;
(38)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-metoxy-4-metylpyridin-
3-yl)-3-metylpiperazin-1-carboxamit;
(3S5)-4-(6-amino- 1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(5-metoxy-2-
metylphenyl)-3-metylpiperazin-1-carboxamit;
(3S5)-4-(6-amino-1-metyl- 1 H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(3-clo-4-metylphenyl)-3-
metyl-piperazin-1-carboxamit;
(3S5)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(2,5-diclophenyl)-3-metyl-
piperazin-1-carboxamit;
(385)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(4-xyano-2-metylphenyl)-
3-metyl-piperazin-1-carboxamit;
(3S5)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-yl)-3-etyl-N-(6-metoxy-2-
metylpyridin-3-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-(6-etoxy-2-metylpyridin-3-yl)-3-
etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[ 3,4-d]pyrimidin-4-y1)-N-(2,6-dimetoxypyridin-3-y1)-3-
etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-y1)-3-etyl-N-(4-metoxy-2-
metylphenyl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-N-[6-(3,3-difloazetidin-1-y1)-2-
metylpyridin-3-yl]-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3-etyl-N-[2-metyl-4-
(triflometoxy)phenyl]piperazin-1-carboxamit;
(35)-4-(6-amino-1-metylpyrazolo[3,4-d]pyrimidin-4-y1)-3-etyl-N-(4-metoxy-3-
metylphenyl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(1,2-benzoxazol-3-yl)-3-
etyl-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-(1-metyl-1H-
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indazol-3-yl)-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[ 6-(diflometoxy)-4-metyl-
pyridin-3-yl]-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-3-etyl-N-(6-metoxy-5-metyl-
pyridin-3-yl)piperazin- 1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-[ 2-metyl-4-(metyl-
sulfonyl)phenyl]piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-3-etyl-N-(6-metoxy-4-metyl-
pyridin-3-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-[ 1-metyl-5-(triflo-
metyl)-1H-indazol-3-yl]piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-(6-flo-1-metyl-1 H-
indazol-3-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-(5-flo-1-metyl- 1 H-
indazol-3-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[6-(diflometoxy)-2-metyl-
pyridin-3-yl]-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl1)-3-etyl-N-(imidazo[ 1,2-
a]pyridin-8-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-etoxy-5-flopyridin-3-
yl)-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl- 1 H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(2-clo-4-flo-5-
metylphenyl)-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-(5-flo-6-metoxy-
pyridin-3-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-xyano-2-metylpyridin-
3-yl)-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(4-xyano-2-metylphenyl)-
3-etyl-piperazin-1-carboxamit;
(38)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-[4-(diflometoxy)-2-
metylphenyl]-3-etylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-[5-(dimetylamino)-3-
metylpyrazin-2-yl]-3-etylpiperazin-1-carboxamit;
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(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d|pyrimidin-4-yl)-3-metyl-N-(1-metyl-14-
indazol-4-yl)-piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo|[3,4-d]pyrimidin-4-y1)-N-(2-metoxy-6-metylpyridin-
3-yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-indol-
4-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-
benzotriazol-4-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]pyrimidin-4-y1)-N-(imidazo[ 1,2-a]pyridin-5-
y1)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d|pyrimidin-4-y1)-N-(imidazo[ 1,2-a]pyridin-3-
yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-metyl-N-(1-metyl-1H-
pyrazolo-[4,3-c]pyridin-4-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(3-clo-5-metoxypyridin-2-
yl)-3-metylpiperazin-1-carboxamit;
(38)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(2-clo-4-metoxyphenyl)-3-
metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[ 6-metoxy-2-(triflometyl)-
pyridin-3-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(6-flo-1-metyl-1 H-indazol-
4-y1)-3-metylpiperazin- 1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(2-etyl-6-metoxypyridin-3-
yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-[ 5-(dimetylamino)-3-
metylpyrazin-2-yl]-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-pyrimidin-4-yl)-3-etyl-N-(1-metyl- 1 H-
pyrazolo[4,3-c]pyridin-4-yl)piperazin-1-carboxamit;
(38)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(2-clo-4-metoxyphenyl)-3-
etylpiperazin-1-carboxamit;
(38)-4-(6-amino-1-metyl-1 H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-(6-flo-1-metyl-1 H-
indazol-4-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-[6-metoxy-2-(triflo-
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metyl)pyridin-3-yl]piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3-etyl-N-(2-etyl-6-
metoxypyridin-3-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1,3-dimetyl-1H-pyrazolo|3,4-d]-pyrimidin-4-yl)-N-[2-(dimetylamino)-4-
metyl-pyrimidin-5-yl]-3-metylpiperazin-1-carboxamit;
4-(6-amino-1-metylpyrazolo[3,4-d|pyrimidin-4-yl)-3-(2-hydroxyetyl)-N-[2-metyl-4-
(triflometoxy)phenyl]piperazin-1-carboxamit;
(3R)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-3-(hydroxymetyl)-N-[ 2-
metyl-4-(triflometoxy)phenyl]piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-metoxy-2-metylpyridin-
3-yl)-3-(propan-2-yl)piperazin-1-carboxamit;
(35)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(6-metoxy-2-metylpyridin-
3-yl)-3-(2-metylpropyl)piperazin-1-carboxamit;
4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-pyrimidin-4-yl)-N-(6-metoxy-2-metylpyridin-3-
yl)-3-(2,2,2-trifloetyl)piperazin-1-carboxamit;
4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(imidazo[ 1,2-a]pyridin-8-yl)-3-
(2,2,2-trifloetyl)piperazin-1-carboxamit;

(35,5S)-4-(6-amino- 1-metyl-1 H-pyrazolo[ 3,4-d]-pyrimidin-4-y1)-N-(1-etyl-1 H-indazol-3-
y1)-3,5-dimetylpiperazin-1i-carboxamit;
(38,55)-4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-3,5-dimetyl-N-(1-metyl-

1 H-indazol-3-yl)piperazin-1-carboxamit;

(38,58)-4-(6-amino- 1-metyl-1 H-pyrazolo[ 3,4-d]-pyrimidin-4-y1)-N-[ 5-(dimetylamino)-3-
metylpyrazin-2-yl]-3,5-dimetylpiperazin-1-carboxamit;
(385,55)-4-(6-amino-1-metyl-1H-pyrazolo|3,4-d]-pyrimidin-4-y1)-N-(imidazo[ 1,2-a]pyridin-
8-yl)-3,5-dimetylpiperazin-1-carboxamit;

(38,55)-4-(6-amino-1-metyl-1 H-pyrazolo[3,4-d]-pyrimidin-4-yl)-3,5-dimetyl-N-[2-metyl-4-
(triflometoxy)phenyl]piperazin-1-carboxamit;

(38,55)-4-(6-amino- 1 -metyl- 1 H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-metoxy-2-
metylpyridin-3-yl)-3,5-dimetylpiperazin-1-carboxamit;
4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yl)-N-(6-metoxy-2-metylpyridin-3-
yl)-3-(triflometyl)piperazin-1-carboxamit;
4-(6-amino-1-metyl-1H-pyrazolo[3,4-d]-pyrimidin-4-yi)-N-(4-metoxy-2-metylphenyl)-3-
(triflometyl)piperazin- 1-carboxamit;
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(38)-4-(6-amino-1,3-dimetyl-1 H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(6-flo-1-metyl-1 H-
indazol-3-yl)-3-metylpiperazin-1-carboxamit;

(38)-4-(6-amino-1,3-dimetyl-1 H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-(5-flo-1-metyl-1H-
indazol-3-yl)-3-metylpiperazin-1-carboxamit;
(35)-4-(6-amino-1,3-dimetyl-1H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[6-(diflometoxy)-2-
metyl-pyridin-3-yl]-3-metylpiperazin-1-carboxamit;

(38)-4-(6-amino-1,3-dimetyl-1 H-pyrazolo[3,4-d]-pyrimidin-4-y1)-N-[5-(dimetylamino)-3-
metylpyrazin-2-yl]-3-metylpiperazin-1-carboxamit; va

(385)-4-(6-amino-1,3-dimetyl-1 H-pyrazolo|[3,4-d]-pyrimidin-4-y1)-N-[4-(diflometoxy)-2-
metylphenyl]-3-metylpiperazin-1-carboxamit.

11. Duoc phém chtra hop chét co cong thire (IA) theo diém 1, hodc mudi dugc dung hodc

solvat ciia hgp chat nay, két hop vé6i chit mang duge dung.
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