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Linh vie ky thuit dwoc dé cap
Sang ché @& cap dén hop chit din xuét amino aryl dugc thé hién bing
Cong thirc (1) c6 hoat tinh wc ché dbi véi diaxylglyxerol axyltransferaza 2

(DGAT2), dugce phém chtra n6 1am hoat chét, va mé ta viéc st dung nd.

Tinh trang k§ thuit cia sing ché

Viée nang cao muc song theo su phat trién kinh té thudng xuyén tiéu thu
cac thuc phim an lién, va cac thay ddi vé thoi quen an ubng cac khau an tir thit da
gdy ra su tich tu qua nhiéu nang luong calo trong co thé. Cac thay ddi vé nhu cau
in ubng cta con ngudi hién nay ciing khién 1am giam mirc tidu hao nang lugng do
su ludi van dong, din dén mot ty 16 dang lo ngai vé cic bénh chuyén héa nhu
bénh béo phi, chimg ting lipit mau, bénh tiéu dudng, bénh tim mach va bénh djng
mach vanh. Dic biét, bénh béo phi 1a mt}t trong nhitng bénh gia tding nhanh choéng
va dugc cho 1a nguyén nhan gay ra cac bénh chuyén héa nhu bénh tiéu duong.
Viéc nghién ctru phat trién céc chét tri lidu dung cho céc bénh chuyén hoéa boi viée
kiém soat cic chiic ning Eﬁa cac enzym c6 lién quan t6i con dudng sinh tong hop
cla cac triglyxerit ma 1a nguyén nhéan chinh gdy bénh béo phi la dang thu hut sy
chuy.

Céc chét béo trung tinh, nhu triglyxerit (TG), déng mot vai trd rit quan
trong ddi v6i chire nang luwu trit nhur mot ngudn cung chp ning luong trong co thé.
Tuy nhién, khi céc chit béo bi tich tu qua muc trong cdc co quan hodc cdc mo,
ching c6 thé gy ra bénh béo phi, ching ting triglyxerit trong méu, bénh gan
nhiém md, v.v., gdy ra mot loat cic bénh nghiém trong nhu bénh tiéu duodng,
chimg xo cimg dong mach, cac bat thudng vé trao ddi chit va su suy giam chirc
ning cua cdc co quan. Piaxylglyxerol axyltransferaza ma 1a mdt enzym quan
trong trong qué trinh sinh téng hop triglyxerit duge tim thdy trong cac mo khéc
nhau ctia dong vat ¢6 vii, va 1a mot enzym tdng hop TG béi viée gin két axyl-CoA

béo vao nhém hydroxyl cia diaxylglyxerol trong bude cudi cing ciia con dudng
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glyxerol phosphat ma 1a con dudong chinh dé téng hop triglyxerit. Hién tai, da biét
hai dén isoform 123 DGAT1 va DGAT2. Mic du céc chirc ning sinh héa ciia chung
teong tu nhau, song chiung van ¢6 su khéc biét & chd DGAT1 chu yéu dugc biéu
hién trong rudt non va mo ma, vé DGAT?2 chu yéu duge biéu hién trong gan va
md m&. Ngoai ra, vé ho gen, DGAT1 thudc ho ACAT, va DGAT2 thudc ho MGAT.
Nhu vay, didu dugc mong doi 14 vai trd ciia ching trong qué trinh sinh tdng hop 1a
khéc nhau.

Mbt sb nghién ctru, ké ca cac nghién ciru trén dong vat, da cho thdy rang
DGAT? chi yéu g6p phin vao qua trinh sinh tbng hop TG in vivo. Khéng gibng
nhu chudt bat hoat gen DGAT2 ma hau nhu khong tong hop TG va bi chét ngay
sau khi sinh do 16p da bt thuong, chudt bat hoat gen DGATI thé hién sy giam
nhe vé mic TG va khdng c6 van dé gi lién quan dén su chét cia chudt (Stone ST
et al., 2000. Nat. Genet. 25: 87-90). Ngoai ra, do viéc lam gidm mic DGAT1 hoic
DGAT? bing cach st dung oligonucleotit chidu ngugc (ASO) trén md hinh dong
vét ¢6 bénh gan nhiém md, céc triéu ching gan nhiém m& da duge gidm bét va
tdc do san xuét glucoza trong gan duge gidm mot cach déng ké chi khi ham luong
DGAT? thép (Choi CS et al., 2007. Hepatology. 45: 1366-74).

Céc co ché phan tir co ban van chua duge 1am sang t6 mot cach day du,
nhung didu da duoge cho 1a viée uc ché DGAT?2 dan dén viéc didu hoa giam su
biéu hién ctia nhidu gen ma hoéa cic protein lieén quan téi qué trinh sén xudt lipit,
nhu cac protein gin két yéu t6 diéu hoa sterol 1c (SREBPIc) va stearoyl CoA-
desaturaza 1 (SCD1). Ddng thoi, diéu da duge cho 1a con dudng oxy hdéa 1a do sy
gia tdng cac gen nhu carnitin palmitoyltransferaza 1 (CPT1) gay ra. Su thay doi
nay din dén 1am giam céc muc lipit DAG va TAG trong gan, va do vay céi thién
kha nang dép tmg insulin. Ngoai ra, viéc trc ché DGAT2 da tc ché sy tiét VLDL
TAG trong gan va lam gidm muc cholesterol tudn hoan. Cudi cing, viéc mirc
apolipoprotein huyét tuong B (APOB) bi trc ché, ma dugc xem 1a do sw cung cép
TAG giam trong qua trinh lipit hda cia protein APOB da dugc tbng hop méi.
Tt 18, khi DGAT? bj trc ché, cac tac dung c6 loi dbi vé6i ca viee kiém soat dudng
huyét 14n profin cholesterol huyét twong, ¢6 nghia 1a viée tc ché DGAT2 ¢6 thé

duoc ap dung cho viée diéu tri cac chung roi loan chuyén hoa.
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Ban chit ky thuit céa sang ché

Muc dich ciia sang ché 1a d& xuét hop chat din xuit amino aryl méi duoc
thé hién bing Céng thic (1) c6 hoat tinh e ché dbi véi diaxylglyxerol
axyltransferaza 2 (DGAT2).

Mot muc dich khéc cua sang ché 1a @& xuit phuong phép diéu ché hop
chét dan xuét amino aryl.

Mot muc dich khéc nita ctia sang ché 13 dé xuét duoc phdm dung dé didu
tri cac bénh chuyén héa lién quan t6i DGAT?2 chtra hop chét din xudt amino aryl
1am hoat chét, va phwong phép diéu ché no.

Mot muc dich khéc nita cia sdng ché 14 mé ta phwong phéap didu tri cac
bénh chuyén hoa lién quan t6i DGAT2 & d6i tuong trong d6 hiéu qua trén cic mod
hinh dong vat bi bénh dugc cai thién cling nhu hiéu qua va kha ning chép thuin
thubc & di trong duge cai thién bang cach sir dung hop chét dan xudt amino aryl
1am hoat chit ¢¢ cac dic tinh vat ly va héa hoc cdi thién so vé6i cac hgp chét thong
thuong.

Nhim dat cac muc dich néu trén, sng ché d& xuat hop chét c¢6 cong thirc

(1) duéi day, hodc mudi duge dung hodc chét ddng phan clia no:

1
i 3
/\\\/Q N/\\N/J\N,R
() H
A
R* Céng thtre (1)
trong do:

mdi A va D doc 18p 1a CH hodc N;

mdi B va E doc 18p 1a CH, C-halogen, C-haloalkyl hodc N;
R 1a alkyl, xycloalkyl hoic haloalkyl;

R%1a hydro, halogen hodc alkyl;

R’12-G-I;

trong d¢ G 1a aryl, arylen, arylen-alkylen, heteroaryl hodc heteroarylen;
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J 1a hydro, amino, aminocacbonyl, alkoxy-alkyl, xycloalkyl, xycloalkyl-
oxy, heteroxycloalkyl, aryl, aryl-oxy, aryl-alkoxy, heteroaryl, heteroaryl-amino,
carboxyalkyl, carboxyalkenyl, carboxyalkyl-aryl, carboxyalkoxy-aryl,
carboxyalkyl-heteroxycloalkyl, carboxyalkenyl-heteroxycloalkyl, carboxyalkoxy-
heteroxycloalkyl, carboxyalkyl-amino-aryl, carboxyalkyl-aryl-oxy hodc
carboxyalkyl-heteroaryl;

trong do alkyl, alkoxy, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl hoac
heteroarylen tity ¥ dugc thé biang mot hoc nhidu phan tr thé dugc chon tir halo, -
COOH, alkyl, alkoxy, haloalkyl, alkylsulfonyl va heteroaryl-alkyl; va

heteroxycloalkyl, heteroaryl va heteroarylen c6 mdt hodc nhiéu nguyén tir
khac loai dugce chon tr N, O va S.

Hop chét ¢c6 Cong thirc (1) theo sang ché c6 thé tao ra mudi dugc dung.
Mubi duge dung co thé 12 mot mubi cdng axit ma dugc tao ra tir axit vo co nhu
axit clohydric, axit sulfuric, axit nitric, axit phosphoric, axit hydrobromic va axit
hydroiodic; axit hifu co nhu axit tartaric, axit formic, axit Xitric, axit axetic, axit
tricloaxetic, axit trifloaxetic, axit gluconic, axit benzoic, axit lactic, axit fumaric,
axit maleic va axit salixylic; hodc axit sulfonic nhu axit metansulfonic, axit
etansulfonic, axit benzensulfonic va axit p-toluensulfonic, n6 tao ra mudi cong
axit khong doc bao gém anion duge dung. Ngoai ra, mudi axit carboxylic dugc
dung bao gdm mudi v&i kim loai kiém hozc kim loai kiém thd nhu lithi, natri, kali,
canxi va magie; cic mubdi véi axit amin nhu lysin, arginin va guanidin; mudi hitu
co nhu dixyclohexylamin, N-metyl-D-gluxamin, tris(hydroxymetyl)metylamin,
dietanolamin, cholin va trietylamin. Hop chét ¢c6 Cong thirc (1) theo sang ché c6
thé dugc chuyén hoa thanh cac mudi cia ching theo cic phuong phép thong
thudng. |

DPdng thoi, do hop chét c6 Cong thire (1) theo sing ché c6 thé c6 tam
khong d6i ximg va mat phing hodc truc khong déi xing, nén ching ¢ thé ton
dudi dang chit déng phan E- hoic Z-, chit déng phan R- hoic S-, cic hdn hop
triét quang hodc cac hdn hop chit dong phan khong dbi quang va moi chit dong

phéan khong d6i quang, tat ca ching déu ném trong pham vi cta sang che.
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M5 ta chi tiét sang ché

Trong ban mo ta sang ché, trir khi dugc chi ra, thuat ngit “hop chét co
Cong thirc (1)” duogc st dung dé chi tit ca cac hop chét c6 Cong thirc (1), ké ca
cac mubdi duoc dung va céc chit ddng phan cia ching.

Trong ban md ta sang ché, cac thuat ngit dudi ddy da dugc dung @8 chi cac
phan tir thé dugc sir dung dé xac dinh hop chét ¢6 Cong thire (1).

Thuat ngit “halogen” hodc “halo” dugc dung dé chi flo (F), clo (Cl), brom
(Br) hoac iot (I).

Thuét ngt “alkyl” hodc “alkylen” dwoc ding dé chi cac hydrocacbon
mach thing hodc mach nhanh, c6 thé bao gdm lién két don, lién két doi hoic lién
két ba, va tét hon 1a C;-Cy alkyl hodc C;-Cy alkylen, hozc C;-C; alkyl hodc C;-
C, alkylen. Cac vi du vé alkyl bao gom, nhung khong chi gi¢i han &, metyl, etyl,
n-propyl, i-propyl, n-butyl, i-butyl, fert-butyl, axetylen, vinyl, triflometyl va céac
nhém trong tu.

Thuét ngt “alkenyl” dugc dung dé chi cac hydrocacbon mach théng hoac
mach nhéanh cé it nhdt mét lién két d61 cacbon-cacbon, va tét hon 1a C,-Cyo
alkenyl hoic C,-C; alkenyl. C4c vi du vé alkenyl bao gdbm, nhung khong chi gi6i
han &, vinyl, allyl, butenyl, isopropenyl, isobutenyl va cdc nhém tuong tu.

Thuét ngir “xycloalkyl” duoc ding dé chi cac hydrocacbon vong don hogc
vong ngung tu no mot phan hodc no hoan toan, va t6t hon 12 C3-C;o-xycloalkyl.
Céac vi du vé xycloalkyl bao gdm, nhung khong chi giéi han &, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va cac nhém tuong tu.

Trir khi dugc xac dinh rd, thuat ngit “alkoxy” dugc dung dé chi alkyloxy
c6 1 t61 10 nguyén tir cacbon.

Thuat ngit “aryl” hodc “arylen” dugc dung dé chi cac hydrocacbon thom,
tbt hon 13 Cs-C, aryl hodc Cs-Cy; arylen, t5t hon nita 14 C4-C;g aryl hoiic Cs-Cyo
arylen, va bao gém, nhung khong chi giéi han &, phenyl, naphtyl va cdc nhém
tuong tu.

Thuét ngit “heteroaryl” hodc “heteroarylen” dugc dung dé chi céc
hydrocacbon thom c¢ 3 t&i 12 canh, t&t hon nira 1a 5 t6i 12 canh tao ra vong don

hoac vong da ngung tu ma co thé da duoc ngung tu véi benzo hodc Cs-Cg
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xycloalkyl nbao gdm mdt hodc nhiéu nguyén tir khac loai dugc chon tr N, O va S
1am thanh phan trén vong. Céc vi du vé heteroaryl bao gdm, nhung khong chi gi6i
han &, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, oxadiazolyl, isoxadiazolyl,
tetrazolyl, triazolyl, indolyl, indazolyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl,
furanyl, benzofuranyl, imidazolyl, thiophenyl, benzthiazol, benzimidazol,
quinolinyl, indolinyl, 1,2,3,4-tetrahydroisoquinolyl, 3,4-dihydroisoquinolinyl,
thiazolopyridyl, 2,3-dihydrobenzofuran, 2,3-dihydrothiophen, 2,3-dihydroindol,
benzo[1,3]dioxin, croman, thiocroman, 1,2,3,4-tetrahydroquinolin, 4H-
benzo[1,3]dioxin, 2,3-dihydrobenzo[1,4]-dioxin, 6,7-dihydro-5H-
xyclopenta[d]pyrimidin va cidc nhom tuong tu.

Thuat ngtt “heteroxycloalkyl” dugc dung dé chi cac hydrocacbon no mot
phén hodc hoan toan tao ra vong don hodc vong ngung tu bao g@)m mot hodc
nhidu nguyén tir khac loai duge chon tr N, O va S, va t5t hon 13 heteroxycloalkyl
cd 3 tdi 12 canh hodc heteroxycloalkyl ¢6 5 t6i 12 canh. Céc vi du vé
heteroxycloalkyl bao gém, nhung khdng chi gi¢i han &, pyrclidinyl, piperidinyl,
morpholinyl, imidazolinyl, piperazinyl, tetrahydrofuran, tetrahydrothiofuran va
cac nhom tuong tu.

Aryl-alkoxy, alkyl-aryl, heteroaryl-alkyl va alkyl-heteroary! chi cdc nhém
ma d& duogce tao ra bai két hop aryl hoic heteroaryl néu trén véi alkyl hodc alkoxy.
Céc vi du bao gdm, nhung khong chi gi6i han &, benzyl, metoxyphenyl,
thiophenmetyl, pyrimidin metyl va cac nhém tuong t.

Theo mot phuong 4n cia sang ché, trong Cong thire (1):

mdi A va D doc 14p 1a CH hoidc N;

mdi B va E doc 1ap 1a CH, C-halogen, C-halo-C;-C; alkyl hodc N;

R! 14 C,-C; alkyl, C5-C; xycloalkyl hodc halo-C,-C; alkyl;

R’ 1a hydro, halogen hodc C;-C; alkyl;

R*1a-G-J;

trong d6 G 1a Cg-Cyg aryl, Cy¢-Cyy arylen, C4-Cyg arylen-C;-C; alkylen,
heteroaryl cd 5 t&i 12 canh hodc heteroarylen ¢6 5 t&1 12 canh;

J1a hydro, amino, aminocacbonyl, C;-C; alkoxy-C;-C; alkyl, C5-Cyy
xycloalkyl, C3-Cyg xycloalkyl-oxy, heteroxycloalkyl cé 5 téi 12 canh, Cs-Cygaryl,
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C¢-C 1o aryl-oxy, C-C1g aryl-C,-C; alkoxy, heteroaryl c6 5 t6i 12 canh, heteroaryl
6 5 t61 12 canh-amino, carboxy-C;-C; alkyl, carboxy-C,-C; alkenyl, carboxy-C;-
C; alkyl-C¢-C aryl, carboxy-C,-C; alkoxy-Ce-Co aryl, carboxy-C;-C; alkyl-
heteroxycloalkyl ¢6 5 téi 12 canh, carboxy-C,-C; alkenyl-heteroxycloalkyl ¢6 5
t&i 12 canh, carboxy-C;-C; alkoxy-heteroxycloalkyl ¢6 5 t&i 12 canh, carboxy-C;-
Cy alkyl-amino-Cg-Cyg aryl, carboxy-C;-C; alkyl-Ce-Cg aryl-oxy hodc carboxy-C;-
C; alkyl-heteroaryl c6 5 t6i 12 canh;
| trong d6 alkyl, alkoxy, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl hoac
heteroarylen tuy y dugc thé bang 1 t6i 4 phan tir thé duge chon tr halo, -COOH,
C,-C; alkyl, C;-C7alkoxy, halo-C;-C; alkyl, C,-C; alkylsulfonyl va heteroaryl ¢c6 5
t6i 12 canh-C;-C; alkyl; va -

heteroxycloalkyl, heteroaryl va heteroarylen bao gdm 1 téi 5 nguyén tir
khéc loai dugce chon tr N, O va S.

Cac hop chét tidu biéu c6 Cong thic (1) theo sing ché bao gdm, nhung
khong chi gi6i han &, cac hop chét dudi day:

axit (R)-2-((6-(3-(2-etoxyphenoxy piperidin-1-yl)pyrazin-2-
yl)amino)thiazol-5-carboxylic;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4,5-
dimetylthiazol-2-amin; |

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)thiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4-
phenylthiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)benzo[d]thiazol-
2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-6-
metoxybenzo[d]thiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-6-
(metansulfonyl)benzo[d]thiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-3-(1-(2-
metoxyetoxy)-2-metylpropan-2-yl)isooxazol-5-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4-
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phenyloxazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)benzo[d]oxazol-
2-amin,;

(R)-5-clo-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)benzo[d]oxazol-2-amin;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)axetic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)-2-metylpropanoic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)-2,2-dimetylpropanoic;- . -

axit (R, E)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)acrylic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
~ yl)amino)benzo[d]oxazol-5-yl)propanoic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-6-yl)-2-metylpropanoic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-6-yl)propanoic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(1 H-pyrazol-3-yl)pyrazin-2-
amin;

axit (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1H-pyrazol-1-yl)axetic; ,

axit (R)-3-(3-((6-(3-(2-etoxyphenoxy)piperidin- 1 -yl)pyrazin-2-yl)amino)-
1H-pyrazol-1-yl)-2,2-dimetylpropanoic;

| axit (R)-3-(3-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-flopyrimidin-2-

yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(1-metyl-1 H-tetrazol-5-
yl)pyrazin-2-amin;

(R)-N-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-phenylpyrazin-2-amin;

(R)-N-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
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yl)amino)phenyl)metansulfonamit;

(R)-2-(4-((6-(3~(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-N-(pyridin-4-ylmetyl)axetamit;

axit (R)-2-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic;

axit (R)-2-(4-((6-(3-(2-etoxyphenoxy)pyridin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic;

axit (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic;

axit (R)-3-(3’-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
[1,1°-biphenyl]-4-yl)-2,2-dimetylpropanoic;

(R)-6-(3-(2-etoxyphenoxy )piperidin-1-yl)-N-(pyridin-2-yl)pyrazin-2-amin;

axit (R)-6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)nicotinic;

axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)isonicotinic;

axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)nicotinic ;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)-2-metylpropanoic;

axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylamino)pyridin-3-yl)axetic;

axit (R, E)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)acrylic;

axit (R)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)propanoic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)-2,2-dimetylpropanoic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(5-phenylpyridin-2-
v1)pyrazin-2-amin;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(4-phenylpyridin-2-
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yl)pyrazin-2-amin;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)propanoic;

axit (R)-3-(3-(5-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(5-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)phenyi)-2-metylpropanoic;

| axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)pyridin-2-yl)-2-metylpropanoic;

axit (R)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-2,2-dimetylpropanoic;

axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)pyrolidin-3-carboxylic;

axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-3-metylpyrolidin-3-carboxylic;

axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylic;

axit (R)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylic;

axit (R)-1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4- carboxylic;
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axit (R)-2-(1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4-yl)axetic;

axit (R)-2-(1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-z-yl)pipefidin-4—yl)—2-metylpropanoic;

axit 2-(((S)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-yl)axetic;

axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyridin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((4-(3 -‘((3 -etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrimidin-2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1H-pyrazol-1-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin-4-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin-2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
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- ylDamino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

(R)-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin;

(R)-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin;

(R)-(4-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyridin-2-yl)phenyl)glyxin;

(R)-(4-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin;

axit (R)-2-((4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylamino)pyridin-2-yl)phenyl)amino)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3 -(2-etoxyphenoxy)piperidin— 1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy )piperidin- l-yl)pyrazin;2-
yl)amino)pyridin-2-yl)-4-flophenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-4-ﬂophenoxy)-Z-mefylpropanoic;

axit (R)-3-(4-(6-((6-(3 -(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-1H-pyrazol-1-yl)-2,2-dimetylpropanoic;

axit (R)-3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)benzoic;

12

12/261



48638  ame

axit (R)-3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)benzoic;

axit (R)-4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)benzoic;

axit (R)-4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)benzoic;

axit (R)-2-(3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-2-(3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-2-(4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-2-(4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-4-(((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)metyl)benzoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-

13
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yl)amino)-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)—S-ﬂopyri&in-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic; »

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl1)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-y1)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy piperidin-1-yl)pyrazin-2-
yl)amino)-3-(triflometyl)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-4-(triflometyl)pyridin-2-yl)pheny!)-2,2-dimetylpropanoic;

- axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin- 1 -yl)pyrazin-2-

yl)amino)-3-metylpyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrazin-2-yl)phenyl)-2,2-dimetylpropanoic;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-Z-yl)pyrimidin-z-
amin; |

axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-5-carboxylic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy piperidin-1-yl)pyrazin-2-
yl)pyrimidin-4-yl)-2-metylpropanoic;

axit (R)-2-(2-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrimidin-2-
yl)pyrimidin-4-yl)-2-mety1pr0panoic;

(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-L-prolin;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

ylyamino)pyrimidin-4-yl)pyrolidin-3-carboxylic;
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axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-3-metylpyrolidin-3-carboxylic;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic;

axit (R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylic;

axit (R)-1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-carboxylic;

axit 5-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)bixyclo[2,2,1Theptan-2-carboxylic;

axit (R)-2-(1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-yl)axetic;

axit (R)-2-(1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-yl)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperazin-1-yl)axetic;

axit 2-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)axetic;

axit (E)-3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)acrylic;

axit 3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)propanoic;

axit 2-(((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)axetic;

axit 2-(((R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)axetic;

axit 2-(((R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)-2-metylpropanoic;

axit (R)-4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
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yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic;

axit (1R,4r)-4-((2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic;

axit (1R,4r)-4-((2-((6-((R)-3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic;

axit (18,4s)-4-((2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic;

axit (18,4s)-4-((2-((6-((R)-3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic;

axit (R)-6-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)picolinic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)axetic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)propanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyridin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((2-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrimidin-4-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;
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axit (R)-3-(3-(2-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)axetic;

axit (R)-2-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)axetic;

axit (R)-3-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrimidin-2-yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(2-((6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-((4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)amino)-2-metylpropanoic;

axit (R)-2-(4-((2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)phenyl)axetic;

axit (R)-2-(4-((2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyrimidin-4-yl)phenyl)axetic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-

17
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yl)amino)-5-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-6-(triflometyl)pyrimidin-4-yl)phenyl)-Z,2-dimetyipropanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(4-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(4-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2.2-dimetylpropanoic;

axit (R)-3-(3-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)pheny!)-2,2-dimetylpropanoic;

axit (R)-3-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetyipropanoic;

axit (R)-3-(4-(4-((6-(3-((3-etoxypyridin-2-yl)oxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin- 1 -yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-(2-etoxy-4-flophenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic; va

axit (R)-2-(4-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic.

Céc thuét ngft va cac chir viét tht duoc sir dung trong ban mb ta déu co céc

y nghia ban d4u cta chung trir khi dugc chi rd.
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Sang ché ciing d& xuit phuong phap didu ché hop chit c6 Cong thic (1).
Duéi ddy, phwong phap diéu ché hop chit c6 Cong thire (1) dugc giai thich trén
co s& cac phan vmg dua ra lam vi du dé minh hoa sang ché. Tuy nhién, ngudi c6
hidu biét trung binh trong linh vuc k§ thuat nay c6 thé diéu ché hop chét c6
- Cong thire (1) theo cac phuong phap khac nhau trén co s cAu triic ctia Cong thirc
(1), va céc phuong phap nhu vy cin phai dugc hiéu 1a déu nim trong pham vi
ctia sang ché. Ttc 13, hop chét c6 Cong thirc (1) c6 thé dugc didu ché theo cac
phuong phép di dugc mo ta trong phan mo ta sang ché hoic biang cach két hop
cac phuong phép khéac nhau da biét trong Iinh vuc k¥ thuat ndy, ching duge xem
1a déu nim trong pham vi ciia sang ché. Do d6, phuong phép didu ché hop chét ¢6
Cong thirc (1) khong chi dugce gidi han & cac phuong phap dudi day.

Nhu duge thé hién bing So dd phan tmg 1 dudi diy, hop chit c6 Cong
thire (1) c6 thé duge diéu ché bang cach dua truc tiép nhom amin di dugce thé vao
hop chét (2), hoac théng qua phan tmg ngiu hop chéo bang cich sir dung chat xuc
tac paladi v&i hop chét (3) duge didu ché bang cich dua amin da dugce bdo vé vao

hop chét (2) va loai bo nhém bao ve.

So dd phan g 1
R2
1 N H N’ 1
(4) 2
' X ° NN el " . ' X © N \N)\N’R
3//A _A H
R RS
(2) (1)
2
CI/R

1
S ° N N7 NH,
A
R3
(3)

Hop chit (2) c6 thé dugc diéu ché tir rert-butyl-3-hydroxypiperidin-1-

carboxylat 1am nguyén liéu theo phuong phép ctia So dd phan tng 2 dudi day.

19

19/261



48638 20/261

So d6 phan tng 2
1 R1
9 HO j)\ J< ngau hop hi 0 )OJ\ J<
SN2 N~ O X N
I * — |
_A _A
R3 R3
X =OHorCl
_D< ’
R B” E R Do

(0] E
0 CI” 'N" "Cl o PNEN
X
. | \OH'HCI —_— |\ \O‘l N Cl
ZA A
R3

Ngoai ra, hop chit (3) ¢6 thé dugc didu ché theo phuong phép cia So dd
phén ng 3 dudi day.

So dd phan tmg 3
R _D< R1 =
i i JE\ o] 1) Ng&u hop Buchwald (0} B~ /IEI\
0] S
A 2 2) HCl, DCM, t (A
R3 h

) @)

Ngoai ra, cac hop chét trung gian amino aryl duoc tdng hop bing cach dua
nh6ém amino vao hop chét da duoc tao ra théng qua phan tung ngau hop chéo hop
chit trung gian 151 dioxaborolan va cac dang khac nhau ciia cac hop chét clo aryl.
Vi du, metyl 2-(4-(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat c6 thé dugc
diéu ché theo phuong phap theo So dd phan tmg 4 dudi ddy bang cach sir dung
metyl 2-(4-bromophenyl)-2-metylpropanoat 1am nguyén liéu.

So d6 phéan tmg 4
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iiﬁ

Br PdCl,(dppf)-CH,Cl,,
(0] KOAc, O/ o N7
- P W
~
0" 1,4-dioxan 0 cI” N el

1. t-butyl cacbamat
CSQCO:;, sz(dba)3,

Y

PdCly(dppf)-CHxCly, N~ ; N7
Na,COs, /]\\ | Xantphos, 1,4-dicxan /k\ |
> C© N o H,NT N
DME/nuwéc o~ 2.4 M HCI, DCM

Hop chit ma khéng duwoc mo ta mot cach cu thé trong phuong phap diéu
ché theo séng 13 hop chét d biét hodc 12 hop chét ma c6 thé dé dang tong hop
duoc tir mdt hop chét da biét theo phuong phap tng hop da biét hodc mét phuong
phép tuong tu.

Hop chét ¢6 Cong thire (1) d& duoc tao ra theo cac phuong phap néu trén
6 thé duge tach hoic dugc tinh ché tir cac san pham phan tng theo cic phuong
phap thong thuong nhu két tinh, dién chuyén ion, sic ky trén cot silicagel hogc
sic ky trao ddi ion.

Nhu d giai thich & trén, cac hop chat theo sang ché, cac nguyén liéu hoic
céc hop chét trung gian dé didu ché chung c6 thé duge diéu ché béi nhiéu phuong
phép khéac nhau, ching can dugc xem 1 nim trong pham vi cta sang ché lién
quan t6i viée diéu ché hop chit c6 Cong thire (1).

Hop chét ¢6 Cong thirc (1) theo sang ché c6 hoat tinh trc ché dbi vai
diaxylglyxerol axyltransferaza 2 (DGAT2). Do 496, sang ché d& xuét duge pham
dung dé didu tri cac bénh c6 lién quan dén DGAT2 chira hop chét c6 Cong thirc
(1), hodc mudi duge dung hodc chit ddng phan ctia né, cing véi chit mang dugc
dung. Cac dang tién thubc khac nhau, ma chuyén héa thanh hop chit c6 Cong
thirc (1) in vivo, cling ndm trong pham vi ctia sang ché.

Céc bénh dua ra lam vi du lién quan t6i DGAT2 ma c6 thé dugce diéu tri
bang dugc pham theo sang ché bao gbm, nhung khéng chi giéi han &, bénh duge
chon tir nhém bao gém bénh gan nhiém m&, bénh viém gan nhiém m& khong do
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rurou (NASH), bénh gan nhiém m& khong do rugu (NAFLD), bénh tiéu duong,
bénh béo phi, ching ting lipit mau, ching xo vita dong mach va chiung ting
cholesterol trong mau.

Theo sang ché, “dugc phidm” c¢6 thé bao gdm céc thanh phan khac nhu cac
chét mang, chét pha lodng, t4 dugc, v.v., ngoai hoat chét theo sang ché. Do do,
dugc phdm nay c6 thé bao gdm cac chit mang duge dung, cac chit pha loang, cac
ta duoc hodc cac t6 hop cia ching. Duge pham tao diéu kién thuén loi cho viée
dua cac hop chét vao trong co thé. Cac dudng ding thudc khic nhau bao gdm,
nhung khong chi gidi han &, cac dudng dung thudc qua dudng miéng, tiém truyén,
xit sol khi, dudng tiém va khu tra.

Trong ban md ta sang ché, thuat ngir “chit mang” dugc ding dé chi hop
chét tao thuén loi cho viée dua céac hop chit vao trong cac té bao hodc mé. Vi du,
dimetylsulfoxit (DMSO) 1a mot chit mang thong thirdng tao thuan lgi  cho viée
dua nhidu hop chét hitu co vao trong céc té bao hodc md.

Trong ban mb ta sang ché, thuat ngit “chét pha loing” dugc dung dé chi
hop chét khong chi lam 4n dinh dang ¢6 hoat tinh sinh hoc ma con duge pha
lodng trong dung méi hoa tamn céc hop chét. Mudi da hoa tan trong chat dém
dugc st dung 1am chét pha lodng trong linh vuc nay. Mot chit dém thudng dugc
st dung 1a dung dich mudi dém phosphat gia dang mudi trong dich thé. Do dung
dich dém c6 thé kiém soat d6 pH cua dung dich & ndng d9 thp, nén chit pha
loang dém hau nhu khong cai bién hoat tinh sinh hoc ctia cac hop chat.

Trong ban mo ta sang ché, thut ngit “duoc dung” duge ding dé chi tinh
chit ma khong 1am suy giam hoat tinh sinh hoc va tinh chit vat Iy ctia cic hop
chat.

Céc hop chit theo sang ché c6 thé dugc bao ché dudi cac dang lidu ding
khéc nhau. Trong qué trinh didu ché duoc phidm theo sing ché, thanh phan hoat
tinh, cu thé 1a, hop chét ¢co Cong thue (1) hodc mudi duge dung hoac chét dff)ng
phén cta n6 dugc trdn véi céc chét mang dugc dung cd xét dén dang lidu dung
can duoc bao ché. Vi du, duge phém theo sang ché ¢6 thé dugc bao ché dudi dang

thudc tiém, cheé phdm udng va cac dang twong tu, khi can.
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Céc hop chit theo sang ché c¢6 thé dugc bao ché theo cic phuong phép
thong thuong bang cach sir dung céc chit mang dugc phim va cac ta dugce di biét,
va duoce nhdi vao cac vat chira don vi hodc vat chira nhiéu don vi. Cac ché phém
nay co thé 1a dung dich, hdn dich hoic nhii tuong trong dau hoic dung mdi nude
va chira cc chét phan tan, cac chét tao limg hodc céac chét én dinh thong thudng.
Ngoai ra, hop chit nay c6 thé 13, vi du, dang bot khé ma dugc hoa tan trong nudc
vo trung khong doc hai trude khi sir dung. Cac hop chét theo sang ché c6 thé dugc
bao ché thanh cac thubc dan biang cach sir dung nén thudc dan thong thuong nhu
bo ca cao hodc cac glyxerit khac. Cac dang rin dé ding qua dudng miéng bao
gém céc vién nang, vién nén, vién con nhdng, bdt va hat. C4c vién nang va vién
nén duoc uu tién. Cac vién nén va vién con nhdng dugc wu tién cb 16p bao tan
trong rudt. Cac dang ran duge san xudt bang cach tron cac hop chét theo séng ché
v6i it nhit mot chét mang dugce chon tir céc chét pha lodng tro nhu sucroza,
lactoza hogc tinh bot, cdc chét boi tron nhu magie stearat, cac chét 1am tan r&, cac
chét gan két va céc chit trong tu.

Hop chit hodc duoc pham chtra n6 theo sang ché co thé ding két hop véi
cac thube khac, vi du, cac cht tri lidu ri loan chuyén ho4 khac, khi can.

Lidu dung hop chit c6 Cong thirc (1) theo sang ché dugc quyét dinh boi
bac s§ co xét dén can ndng cia bénh nhan, do tudi va tinh trang bénh. Mot lidu
dung phd bién cho ngudi trudng thanh nam trong khoang tir 0,3 dén 500mg mdi
ngdy tuy theo tin sudt va cudong do ding thudc.Mot lidu ding hang ngay phd bién
dé dung tiém bép hoic tiém tinh mach cho ngudi trudng thanh nim trong khoang
tir 1 dén 300mg mdi ngay ma c6 thé dugc chia nhé thanh nhiéu lidu ding don vi.
Mot s6 bénh nhan can lidu ding hang ngiy cao hon.

Trong ban mo ta séng ché, thuat ngit “didu tri” dugc sir dung dé ngédn chén,
lam chim hodc lam thuyén giam su tién trién ctia cic bénh & ddi twong c6 cac
triéu chung cta bénh.

Hop chit dan xuét amino aryl méi c6 Cong thire (1) theo séng ché ¢6 hoat
tinh (rc ché rat tot d6i véi diaxylglyxerol axyltransferaza 2 (DGAT2), va do vdy ¢6
thé duoc st dung mét cach hiru ich trong viéc phong ngira, 1am thuyén giam hoic

didu tri cac chung rdi loan chuyén hod lién quan t6i DGAT?2. Ngoai ra, hop chit
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d&n xuit amino aryl méi c6 Cong thire (1) theo sang ché c6 tinh wa béo cao va c6
tinh chon loc trong gan, nhd vy cai thién hiéu qua thong qua viée ting cudng tiép
xuc voi gan, cling nhu mong doi cac lgi theé khi dung vi c6 thoi gian ban thai

twrong d6i dai trong cic m6 hinh dong vat bi bénh va thuc té 1am sang.

Vi du thye hién siang ché

Tiép theo, sang ché s& dugc md ta mot cach chi tiét hon thong qua céac vi
du diéu ché va cac vi du. Tuy nhién, céc vi du chi nhdm muc dich minh hoa, va
pham Vi ctia sang ché khong chi dugc gi6i han & cac vi du nay.

Trong céc vi du du6i day, M 14 chir viét tit chi ndng d6 mol, va N 1a chit

24/261

viét tit chi ndng d6 thong thudong. Ngoai ra, cac chir viét tit va cac thuat ngir duoc |

str dung trong cac So dd phan tmg, cac Vi du diéu ché va cac Vi du 12 nhu sau:
DCM: diclometan
DIPEA: diisopropyletylamin
DME: dimetoxyetan
DMEF: N,N-dimetylformamit
HCI: axit clohydric
Pd/C: paladi/than
TEA: trietylamin
TFA: axit trifloaxetic
THF: tetrahydrofuran

Vi du diéu ché 1: (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin

X N
@/ \Ol N]\CI

Budéec 1: fert-butyl-(R)-3-(2-etoxyphenoxy )piperidin-1-carboxylat
(S)-tert-butyl-3-hydroxypiperidin-1-carboxylat (30,0g, 149mmol), 2-
etoxyphenol (20,6g, 149mmol), triphenylphosphin (43,82, 167mmol) dugc hoa

tan trong 500ml toluen va duoc khudy & nhiét d9 trong phong.
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Dietylazodicarboxylat (30,4ml) dugc pha lodng trong 50ml toluen va duoc bd
sung tir tir timg giot vao hdn hop phén tmg. Sau khi khudy & nhiét do trong phong
trong 15 gid, n6 dugce loc, duge ra béng 300ml dietyl ete, dugc rira béng 100ml
dung dich natri hydroxit 3N, dung méi hitu co dugc lam kho trén magie sulfat, va
dung moéi hiru co dugce loai bd du6i dp sut giam. San phdm mong mudn da thu
dugc bang cach tinh ché bang cot silicagel (etyl axetat:hexan = 1:6). (Hiéu suét:
47%)

'H NMR (300MHz, CLOROFOM-D): § 6,89-6,95 (m, 4H), 4,07 (m, 3H),
3,9 (bs, 1H), 3,66 (bs, 1H), 3,16 (m, 2H), 2,07 (bs, 1H), 1,76-1,83 (m, 2H), 1,45
(m+s, 3H)

Bude 2: (R)-3-(2-etoxyphenoxy)piperidin hydroclorua

Tert-butyl-(R)-3-(2-etoxyphenoxy)piperidin-1-carboxylat (10,0g,
31,1mmol) da thu dugc trong budce 1 duge hoa tan trong 100ml diclometan va
dung dich axit clohydric 4M duoc bd sung timg giot vao & nhiét do trong phong.
Sau khi khudy & nhiét d6 trong phong trong 4 gid, diéu da dugc xdc nhén 13 phan
ung dd hoan thanh thong qua thir nghiém TLC, va dung moi hitu co duge loai bo
dudi ap sudt giam. Sau khi pha loang bang etyl axetat va rira bing dung dich nuéce
natri hydro cavbonat, dung moéi hitu co dugce lam kho trén magie sulfat, va hgp
chit tho da thu duoc théng qua viéc chung cat dudi 4p sudt giam dugc sir dung
ludn trong buéc tiép theo ma khong can tinh ché thém.

m/z (M+H)" theo tinh toan cho C;3H;oNO,: 221, thuc 612222

Budce 3: (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(R)-3-(2-etoxyphenoxy)piperidin hydroclorua di thu dugc trong budc 2,
2,6-diclopyrazin (5,10g, 34,2mmol) va trietylamin (13ml, 93mmol) dugc khudy
cing v6i 100ml etanol va dugc khudy & nhiét d trong phong. Sau khi khudy &
nhiét d6 trong phong trong 24 gid, didu da dugce x4c nhan 1a phan tng da hoan
thanh théng qua thir nghiém TLC, va dung mdi hitu co dugc loai bd dudi ép suét
giam, duoc hoa tan trong etyl axetat, va duoc rira bang nude mubi. Dung méi hiru

co duge lam kho trén magie sulfat va dung mdi hitu co dugc loai bd dudi dp suat
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giagm. San phidm mong mudn di thu dugc bing cach tinh ché bing cot silicagel.
(Hiéu suét: 91%)

'H-NMR (500MHz, CLOROFOM-D) § 7,93 (s, 1H), 7,74 (s, 1H), 7,04-
6,93 (m, 2H), 6,92-6,80 (m, 2H), 4,35-4,24 (m, 1H), 4,07-3,89 (m, 3H), 3,82-3,68
(m, 1H), 3,67-3,46 (m, 2H), 2,09 (q, J= 4,3 Hz, 1H), 2,02-1,97 (m, 1H), 1,93 (q, J
= 4,3 Hz, 1H), 1,68-1,58 (m, 1H), 1,38 (t, /= 7,0 Hz, 3H)

Vi du diéu ché 2: (R)-6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-amin

N N
Lo K
@/U NINH2

Budc 1: tert-butyl (R)-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)carbamat

Sau khi hoa tan (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(1,41g, 4,22mmol) d4 thu duoc trong Vi du didu ché 1, fert-butyl carbamat (0,55g,
4,65mmol), xesi cacbonat (3,44g, 10,56mmol), 4,5-bis(diphenylphosphino)-9,9-
dimetylxantin (220mg, 0,38mmol) va tris(dibenzylidenaxeton) dipaladi (0)
(232mg, 0,25mmol) trong 50ml 1,4-dioxan, oxy d& hoa tan dugc loai bd thong
qua viéc thdi bot khi nito cling véi khudy, va ludng khéng khi bén ngoai vao bi
chan trong mdt binh chira kin. Phan tng nay dugc khudy & 110°C trong 5 gid va
va sau d6 dugc lam hguc}i xubng nhiét d trong phong. Sau khi loc qua dém Xelit
va loai bé dung mdi hitu co dudi ap suét giam, chét phan Gmg dugc hoda tan trong
etyl axetat va dugc rira bang nuéc mudi. Dung mai hitu co dugc 1am kho trén
magie sulfat va dung méi hitu co dugce loai bd duéi 4p sut giam. San phdm mong
mudn d& thu duogc bang cach tinh ché bang cot silicagel (etyl axetat:hexan = 3:1).
(Hiéu suit: 89%)

"H-NMR (500MHz, CLOROFOM-D) ¢ 8,40 (s, 1H), 7,78 (s, 1H), 6,96 (t,
J=17,0Hz, 2H), 6,91-6,77 (m, 2H), 6,66 (s, 1H), 4,48-4,15 (m, 1H), 4,14-3,85 (m,
3H), 3,84-3,69 (m, 1H), 3,52-3,41 (1H), 3,40-3,23 (m, 1H), 2,11 (t, J = 6,1 Hz,
1H), 2,01-1,92 (m, 1H), 1,88 (q, J = 4,3 Hz, 1H), 1,57 (dt, J = 13,4, 4,0 Hz, 1H),
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1,52 (s, 9H), 1,37 (t, J= 7,0 Hz, 3H)

Budce 2: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-amin

Tert-butyl (R)-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)
carbamat da thu duoc trong bude 1 duge hoa tan trong 10ml diclometan, dugce
khudy va 2ml axit trifloaxetic dugc bd sung ting giot vao d6. Sau khi x4c nhan
viéc phan g da hoan thanh bang TLC, dung méi hitu co dugc loai bé dudi 4p
sut giam, duoc pha lodng bang etyl axetat, va duoc rira bing dung dich nudc
natri hydro cavbonat. Dung m6i hitu co dugc lam kho trén magie sulfat va dung
mdi hitu co duge loai bd dudi 4p suat giam dé thu dugc san phim tho, va phan
tng tiép theo duoc thue hién ma khong can tinh ché thém.

'H NMR (300MHz, CLOROFOM-D): 6 7,49 (s, 1H), 7,28 (s, 1H), 7,27 (d,
1H), 6,90-7,05 (m, 3H), 3.80-4,25 (m, 7H), 3,25 (m, 2H), 2,18 (m, 1H), 1,75-1,98
(m, 2H), 1,91 (m, 1H), 1,43 (t, 3H), 1,27 (m, 1H)

Vi du diéu ché 3: (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin

L
CYNOULNL'

Budc 1: 2-clo-3-etoxypyridin

2-clopyridin-3-ol (10,0g, 77mmol), iodoetan (14,45g, 93mmol) va kali
cacbonat (21,34g, 154mmol) duoc bd sung vao 77ml DMF va duoc khuéy & nhiét
do trong phong trong 48 gid. Hon hop phan tmg nay duge loc va nude duge bd
sung vao, dugc tiép sau bdi viée chiét bing etyl axetat. Sau khi rira bang nudc va
nude mudi, 16p hitu co duge lam kho trén magie sulfat va duge cd dic dudi 4p
sudt giam. San phdm mong mubn da thu dugc bing c4ch tinh ché bing cach sic
ky trén cot. (Hiéu suét: 99%)

'H NMR (400MHz, CLOROFOM-D): 6 7,96 (t, J= 3,0 Hz, 1H), 7,17 (d,
J=3,2Hz, 2H), 4,10 (q, J=17,0 Hz, 2H), 1,48 (t, J= 7,1 Hz, 3H)
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Budc 2: tert-butyl (R)-3-((3-etoxypyridin-2-yl)oxy)piperidin-1-carboxylat

Natri hydrua (3,38g, 84mmol) duoc bd sung vao 96ml DMF khan, va tert-
butyl (R)-3-hydroxypiperidin-1-carboxylat (17,00g, 84mmol) duge bd sung vao
tiép. Nhiét d6 dugc nang 1én 60°C, duoc khudy trong 1 gidy, va 2-clo-3-
etoxypyridin (12,1g, 77mmol) d4 thu dugc trong bude 1 duge bd sung vao, dugc
tiép sau boi viée khudy trong 24 gidr. Nude duge bd sung vao hdn hop phan tng
nay, dugc tiép sau bai viée chiét bang etyl axetat. Sau khi rira bang nudc va nude
mudi, 16p hitu co dugc 1am kho trén magie sulfat va duge cd dic dudi ap suat
giam. San phdm mong mudn d3 thu duogc bing cach tinh ché bang cach sic ky
trén cot. (Hiéu sudt: 75%)

'H NMR (400MHz, CLOROFOM-D): ¢ 7,68 (td, J = 3,2, 1,7 Hz, 1H),
7,03 (dt, J=17.,8, 1,4 Hz, 1H), 6,82-6,72 (m, 1H), 5,06 (s, 1H), 4,03 (q, J= 7,0 Hz,
2H), 3,55 (d, J= 100,2 Hz, 4H), 2,16-1,96 (m, 1H), 1,96-1,70 (m, 2H), 1,68-1,50
(m, 1H), 1,50-1,27 (m, 12H)

Budce 3: (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin

Hop chét néu & dé muc duogc tao ra theo cach tuong tu nhu & Budce 3 cua
Vi du diéu ché 1 bang cach st dung tert-butyl (R)-3-((3-etoxypyridin-2-
yl)oxy)piperidin-1-carboxylat (31,5g, 98mmol) da thu dugc trong budc 2, (R)-3-
etoxy-2-(piperidin-3-yloxy)pyridin hydroclorua (30g, 116mmol) da dugc tao ra
bang céach 4p dung cach thirc tuong trr nhu & Bude 2 ciia Vi du diéu ché 1 va 2,6-
diclopyrazin (19g, 128mmol). (Hiéu suét: 80%)

'H NMR (400MHz, CLOROFOM-D): 6 7,96 (d, J = 11,0 Hz, 1H), 7,74-
7,66 (m, 2H), 7,04 (dd, J = 7.8, 1,4 Hz, 1H), 6,83 (dd, J = 7.8, 5,0 Hz, 1H), 5,24
(td, J=17,0, 3,4 Hz, 1H), 4,05-3,83 (m, 3H), 3,83-3,70 (m, 2H), 3,67-3,53 (m, 1H),
2,22-2,09 (m, 1H), 2,07-1,93 (m, 2H), 1,75-1,60 (m, 1H), 1,35-1,27 (t, /J="7,1 Hz,
3H)

Vi du diéu ché 4: (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyridin
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San phim mong muén dugc tao ra theo cach twong tu nhu & bude 3 cia Vi
du diéu ché 1 bang cach st dung (R)-3-(2-etoxyphenoxy)piperidin hydroclorua
(10g, 45,2mmol) da thu dugc trong budc 2 cua Vi du didu ché 1 va 2,6-
diclopyridin (11,37g, 77mmol). (Hiéu suit: 41%)

'H-NMR (400MHz, CLOROFOM-D): § 7,44-7,29 (m, 1H), 7,17-7,05 (m,
1H), 6,94-6,86 (m, 3H), 6,73-6,49 (m, 1H), 6,49-6,32 (m, 1H), 4,30-4,17 (m, 2H),
4,04-3,96 (m, 2H), 3,95-3,78 (m, 1H), 3,35-3,18 (m, 2H), 2,22-2,07 (m, 1H),
1,97-1,75 (m, 2H), 1,64-1,52 (m, 1H), 1,40 (q, J= 6,9 Hz, 3H)

Vi du didu ché 5: (R)-4-clo-2-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrimidin

BO\OL?LC.

'Ho‘p chét néu ¢ d& muc duogc téng hop theo céch trong tu nhu & Vidu
didu ché 1 (Budc 2, Bude 3) bang cach sir dung tert-butyl-(R)-3-(2-
etoxyphenoxy)piperidin-1-carboxylat (15,0g, 46,7mmol) da thu dugc trong budc
1 ctia Vi du didu ché 1 va 2,4-diclopyrimidin (13,9g, 93mmol). (Hiéu suét: 19%)

'H-NMR (400MHz, CLOROFOM-D): ¢ 8.11 (d, 1H), 7,03 (m, 1H), 6,95
(m, 1H), 6,89 (m, 2H), 6,45 (d, 1H), 4,44 (dd, 1H), 4,22 (m, 1H), 4,10 (m, 1H),
4,02 (m, 2H), 3,63 (m, 1H), 3,51 (m, 1H), 2,12 (m, 1H), 1,92 (m, 2H), 1,55 (m,
1H), 1,40 (t, 3H)

Vi du didu ché 6: (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin
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Hop chit néu & d& muc duge tdng hop theo cach twong tu nhu & Vi du
didu ché 1 (Budc 2, Bude 3) bang céach st dung rert-butyl-(R)-3-(2-
etoxyphenoxy)piperidin-1-carboxylat (15,0g, 46,7mmol) da thu duoc trong bude
1 ctia Vi du didu ché 1 va 2,4-diclopyrimidin (13,9¢, 93mmol). (Hiéu suit: 72%)

'H-NMR (400MHz, CLOROFOM-D): ¢ 7,97 (d, 1H), 6,98 (m, 2H), 6,89
(m, 2H), 6,32 (d, 1H), 4.31 (m, 1H), 4,01 (m, 3H), 3,71 (m, 3H), 2,01 (m, 3H),
1,61 (m, 1H), 1,38 (t, 3H)

Vi du didu ché 7: (R)-2-clo-4-(3-((3-etoxypyridin-2-y1)oxy)piperidin-1-
yl)pyrimidin

L p
&O\Ogﬂ\m

Str dung theo cach tuong ty nhu & Budc 3 cta Vi du didu ché 1 détao ra
san phim mong muén bing cach sir dung (R)-3-etoxy-2-(piperidin-3-
yloxy)pyridin hydroclorua (5,90g, 22,80mmol) da thu dugc trong bude 3 cia Vi
du diéu ché 3 va 2,4-diclopyrimidin (3,74g, 25,08mmol). (Hiéu suét: 26%)

"H-NMR (400MHz, CLOROFOM-D): § 7,91 (d, J = 6,4 Hz, 1H), 7,70 (dd,
J=4,8,1,6 Hz, 1H), 7,03 (dd, J= 17,8, 1,4 Hz, 1H), 6,82 (q, /= 4,1 Hz, 1H), 6,32
(d, J=5,9 Hz, 1H), 5,19 (s, 1H), 4,05-3,59 (m, 6H), 2,25-1,90 (m, 3H), 1,76-1,57
(m, 1H), 1,31 (t, /= 6,9 Hz, 3H)

Vi du diéu ché 8: (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-y1)-5-flopyrimidin
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Hop chit néu & d& muc duge tdng hop theo cach twong tr nhu & Buée 3
ctia Vi du diéu ché 1 bing cach sir dung (R)-3-(2-etoxyphenoxy)piperidin
hydroclorua (4g, 18,08mmol) da dugc téng hop trong bude 2 cia Vi du didu ché 1
va 2,4-diclo-5-flopyrimidin (7,54g, 45,2mmol). (Hiéu suét: 81%)

'H-NMR (CLOROFOM-D): § 7,96-7,83 (m, 1H), 7,09-6,83 (m, 4H),
4,44-431 (m, 1H), 4,11 (d, J= 9,8 Hz, 1H), 4,08-3,95 (m, 2H), 3,93 (s, 1H), 3,82
(dd, J =24.,6, 7,5 Hz, 2H), 2,15-1,95 (m, 3H), 1,63 (d, J= 7,9 Hz, 1H), 1,40 (q, J
~ 6,9 Hz, 3H) |

Vi du didu ché 9: (R)-4-clo-2-(3-(2-etoxyphenoxy)piperidin-1-y1)-5-
(triflometyl)pyrimidin

Hop chit néu & d& muc duoc téng hop theo cich tirong tu nhu & Budce 3

F
F
F
Cl

ctia Vi du diéu ché 1 bing cach st dung (R)-3-(2-etoxyphenoxy)piperidin
hydroclorua (1g, 4,52mmol) da dugc tong hop trong buée 2 cia Vi du diéu ché 1
va 2,4-diclo-5-(triflometyl) pyrimidin (2,45g, 11,3mmol). (Hiéu suit: 38%)

'H-NMR (400MHz, CLOROFOM-D): 6 8,37 (d, J= 21,0 Hz, 1H), 6,96 (t,
J=1,5Hz, 2H), 6,87 (t, J= 5,5 Hz, 2H), 4,28 (td, J = 6.6, 3.4 Hz, 1H), 4,19 (s,
1H), 4,06-3,89 (m, 4H), 3,89-3,72 (1H), 2,16-1,88 (m, 3H), 1,67 (s, 1H), 1,62-
1,48 (m, 1H), 1,48-1,30 (m, 3H)

Vi du diéu ché 10: (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-y1)-3-
(triflometyl)pyrimidin
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Hop chét néu & dé muc duoc téng hop theo cach trong tu nhur & Budc 3
ctia Vi du didu ché 1 bang cach str dung (R)-3-(2-etoxyphenoxy)piperidin
hydroclorua (1g, 4,52mmol) da dugc téng hop trong budc 2 ciia Vi du diéu ché 1
va 2,4-diclo-5-(triflometyl)pyrimidin (2,45g, 11,3mmol). (Hiu Suét: 28%)

'H-NMR (400MHz, CLOROFOM-D): ¢ 8,36 (s, 1H), 7,12-7,01 (m, 1H),
7,01-6,91 (m, 1H), 6,90-6,78 (m; 2H), 4,32 (td, J=17.5, 3,7 Hz, 1H), 4,16 (dd, J =
13,5, 3,0 Hz, 1H), 4,01 (td, J = 7.3, 6,3 Hz, 2H), 3,76 (dd, J = 13,5, 5,7 Hz, 1H),
3,68-3,47 (m, 2H), 2,19-1,84 (m, 4H), 1,71-1,57 (m, 1H), 1,39 (t, J= 7,1 Hz, 3H)

Vi du diéu ché 11: 4-phenylpyridin-2-amin
g

HoNT X

Axit phenylboronic (0,14g, 1,16mmol), 4-bromopyridin-2-amin (0,2g,
1,16mmol), san pham cong [1,1'-bis(diphenylphosphino)feroxen]diclopaladi
diclometan (0,09g, 0,12mmol) dugc hoa tan trong 3ml 1,2-dimetoxyetan, va dung
dich nudc natri hydro cacbonat bdo hoa 1M (3,47ml, 3,47mmol) dugc bd sung
timg giot vao, tiép d6 khudy & 90°C trong 5 gidr. Sau khi 1am ngudi xudng nhiét
d6 trong phong, loc qua dém Xelit va rira bang diclometan, dung méi hitu co duoc
lam kh6 trén magie sulfat, va dugc loai bé duéi &p sudt giam. San phdm mong
mudn da thu dugc biang cach tinh ché bang cot silicagel (cot Biotage 40 M). (Hiéu
sudt: 97%). \

'H-NMR (500MHz, CLOROFOM-D) ¢ 8,25 (d, J = 5,5 Hz, 1H), 8,00-
7,77 (m, 2H), 7,41 (t, J= 7,3 Hz, 2H), 7,36 (t, J= 7,3 Hz, 1H), 7,04-6,78 (m, 1H),
6,42 (q, J=2,6 Hz, 1H), 4,57 (s, 1H)

Vi du diéu ché 12: Metyl 2-(6-aminopyridin)axetat
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Budc 1: 2-(6-clopyridin-3-yl)axetonitril

2-clo-5-(clometyl)pyridin (5,0g, 30,9mmol) dugc hoa tan trong 20ml
etanol, va kali xyanua (2,21g, 33,9mmol) dugc hoa tan trong 9ml nudc va duoc
b sung vao tirmg giot & 0°C. Phan tmg nay dugc khudy véi su hdi luu trong 2 gid
va tiép d6 dugc khudy & nhiét do trong phong trong 18 gid. Sau khi pha lodng
trong 500ml diclometan v rira bang nuée mudi, dung méi hiru co duge lam kho
trén magie sulfat, va dugc loai bo dudi 4p sudt giam. San phdm mong mudn da
thu dugc bing cach tinh ché bing cot silicagel (diclometan:hexan = 7:3). (Hiéu
suit: 83%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 8,36 (d, J = 2,4 Hz, 1H), 7,77-
7,60 (m, 1H), 7,38 (d, J= 8,6 Hz, 1H), 3,87-3,63 (ZH)

Budce 2: Metyl 2-(6-clopyridin-3-yl)axetat

2-(6-clopyridin-3-yl)axetonitril (3,92g, 25,7mmol) da thu dugc trong budc
1 dugc hoa tan trong Sml axit clohydric dic va duoc khudy & 80°C trong 24 gid.
Hon hop phéan tmg duge rét vao nude da, duge chiét bﬁng 500ml diclometan,
duoc rira bang nude mudi, va tiép d6 dung méi hitu co duge 1am kho trén magie
sulfat, va dugc loai bo duéi 4p sudt giam. San phém mong mudn d3 thu dugc béng
cach tinh ché bing cot silicagel (etyl axetat:hexan = 1:1). (Hiéu sut: 90%)

"H-NMR (500MHz, CLOROFOM-D) § 8,28 (d, J= 2,4 Hz, 1H), 7,61 (dd,
J=1.9, 2,4 Hz, 1H), 7,29 (d, J= 8,6 Hz, 1H), 3,71 (s, 3H), 3,61 (s, 2H)

Buéc 3: Metyl 2-(6-aminopyridin)axetat

San phém mong mudn duge tao ra theo cach twong tu nhu & Vi du didu
ché 2 (Bué6ce 1, Bude 2) bang cach sir dung metyl 2-(6-clopyridin-3-yl)axetat (2,0g,
10,8mmol) di thu dugc trong budc 2 va fert-butyl carbamat (3,8g, 32,3mmol).
(Hiéu suit: 26,8%)

"H-NMR (500MHz, CLOROFOM-D) 6 7,93 (d, J = 2,4 Hz, 1H), 7,39 (dd,
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J=1.9, 2,4 Hz, 1H), 6,48 (d, J = 8,6 Hz, 1H), 4,49 (s, 2H), 3,68 (s, 3H), 3,47 (s,
2H)

Vi du diéu ché 13: Metyl (E)-3-(6-aminopyridin-3-yl)acrylat

Dung dich gdm 2-amino-5-bromopyridin (2,70g, 15,61mmol), paladi (1)
axetat (0,16g, 0,70mmol), tris(o-tolyl)phosphin (0,48¢, 1,56mmol), TEA (2,6 1ml,
18,73mmol) trong 30ml DMF dugc bd sung metyl acrylat (1,48g, 17,17mmol), va
hén hop nay dugc khudy & 100°C trong 6 gid. Phan g diwgc dap tit bang cach
bd sung nude va toan bd dirge chiét bing etyl axetat. Lép hitu co di gop lai duge
rira béng nude mubi, dugce lam kho trén MgSOy, va duge ¢6 dédc dudi ép suat
giam. Phdn cin duoc tinh ché bing cach sic ky trén cot silicagel

(DCM/EA/MeOH = 4:1:0 dén 2:1:0 dén 2:1:0,1) dé cho san phim mong mubn 1a
| chét rén mau vang. (Hiéu suét: 83%)

'H-NMR (500MHz, CLOROFOM-D) § 8.18 (d, J = 1,8 Hz, 1H), 7,74-
7,63 (m, 1H), 7,56 (s, 1H), 6,50 (d, J = 8,6 Hz, 1H), 6,25 (d, J= 15,9 Hz, 1H),
4,73 (s, 2H), 3,78 (s, 3H)

Vi du diéu ché 14: Metyl 2-(4-aminophenyl)-2-metylpropanoat

OXW B
H,N ©

Buédce 1: Metyl 2-(4-nitrophenyl)axetat

Axit sulfuric dac (34ml, 0,64rh01) dugc bd sung vao nude (34ml), va 4-
nitrophenylaxetonitril (11,8g, 73mmol) dugc bd sung vao hdn hop nay. Hon hop
phan tmg nay duoc hdi luu trong 30 phit, duge pha lodng bang 34ml nude, va

duogc 1am lanh xubng 0°C khi chét ran két tinh khong mau dugce tach ra. Chét rin
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nay duoc lgc ra, dugc rua béng nude da lanh dé loai bd vét axit, va dugc 1am kho
dé thu duoc axit. Va tiép d6 chét ran nay duogc xi Iy bang THF/diazometan & 0°C.
Séan phém da thu dugce thdng qua viée lam bay hoi va sic ky trén cot. (Hiéu suét:
56%)

"H-NMR (500MHz, CLOROFOM-D) § 8,18 (d, J = 8,6 Hz, 2H), 7,45 (d, J
= 8,6 Hz, 2H), 3,73 (s, 2H), 3,71 (s, 3H)

Budce 2: metyl 2-metyl-2-(4-nitrophenyl)propanoat

Hbn dich natri hydrua (60 phdn trim trong dau, 1,47g, 37mmol) trong
DMF (50ml) & 0°C duoc bd sung metyl 2-(4-nitrophenyl)axetat (3,25g, 16,7mmol)
da thu duge trong bude 1. Hon hop nay duge khudy trong 15 phut & 0°C va
iodometan (4,2ml, 6,6mmol) dugc bd sung vao. Hén hop nay dugc khudy trong 5
phat nita & 0°C va & nhiét do trong phdng trong 12 gio, tiép d6 duogc t6i bang
dung dich nudc axit clohydric 1N (Iml) va dugc chiét bang EtOAc (30 x 2ml).
Lép hitu co duge rira bang nude (30 x 2ml) va nuée mudi (20ml), duge 1am kho
trén MgS04, dugc loc va duge ¢6 ddc dudt ap suét giam. Phén can dugc tinh ché
b6i phép sic ky trén cot (EtOAc:Hexan = 1:3) @& cho san phim mong mudn.
(Hiéu suat: 57%)

"TH-NMR (400MHz, CLOROFOM-D) 6 8,17 (d, ] = 8,7 Hz, 2H), 7,49 (d,J
= 8,7 Hz, 2H), 3,66 (s, 3H), 1,61 (s, 6H) '

Budce 3: Metyl 2-(4-aminophenyl)-2-metylpropanoat

Hbn hop gém metyl 2-metyl-2-(4-nitrophenyl)propanoat (2,11g,
9,45mmol) va Pd/C (0,2g) trong MeOH (30ml) dugc khudy duéi bong H, & nhiét
d6 trong phong trong 4 gid, tiép d6 dugc loc qua xelit d& cho san phdm (Hiéu suét:
95%).

'H-NMR (400MHz, CLOROFOM-D) § 7,12 (d, J = 8,2 Hz, 2H), 6,64 (d,
J=138,7Hz, 2H), 3,62 (s, 3H), 1,52 (d, J= 0,9 Hz, 6H)

Vi du diéu ché 15: Metyl 2-(3-aminophenyl)-2-metylpropanoat
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San phém mong mubn duge tao ra theo cach tuong tu nhu & Vi du didu
ché 14 bing cach st dung axit 2-(3-nitrophenyl)axetic (4g, 22,08mmol). (Hiéu
sudt 3 bude: 30%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,15-7,03 (m, 1H), 6,78-6,67 (m,
1H), 6,67-6,59 (1H), 6,58-6,51 (m, 1H), 3,65 (q, J = 14,9 Hz, 3H), 1,61-1,45 (m,
6H)

Vi du diéu ché 16: Metyl 2-(2-aminobenzo[d]oxazol-5-yl)axetat

[ro e

HoN™ N

San phém mong mubn duge tao ra theo cach tuong tu nhu & Vi du diéu
ché 18 (Budce 1, Budc 2, Bube 3, Bude 5, Bude 6) bz?mg cach s dung axit 2-(4-
hydroxyphenyl)axetic (20g, 131mmol). (Hi¢u suét 5 budc: 48%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,27 (s, 1H), 7,21 (d, J = 8,2 Hz,
- 1H), 6,98 (d, J= 8,2 Hz, 1H), 5,46 (s, 2H), 3,69 (s, 3H), 3,67 (s, 2H)

Vi du diéu ché 17: Metyl 2-(2-aminobenzo[d]oxazol-5-yl)-2-metylpropanoat

San phidm mong mudn duge diéu ché theo cach tuong tu nhu & Vi du diéu
ché 18 (Bude 1, Bude 2, Bude 3, Bude 4, Bude 5, Bude 6) béng cach st dung
axit 2-(4-hydroxyphenyl)axetic (20g, 131mmol). (Hiu suit 6 budc: 43%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 7,34 (d, J = 1,8 Hz, 1H), 7,20 (d,
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J =87 Hz, 1H), 7,04 (dd, J= 8,7, 1,8 Hz, 1H), 5,58 (s, 2H), 3,65 (s, 3H), 1,61 (s,
6H)

Vi du diéu ché 18: Metyl 2-(2-aminobenzo[d] oxazol-6-yl)-2-metylpropanoat
O_

o)
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P

H,N” N

Buéce 1: axit 2-(3-hydroxy-4-nitrophenyl)axetic

Axit 2-(3-hydroxyphenyl)axetic (2g, 13,15mmol) va 4ml axit nitric 70%
duoc khudy & nhiét d6 trong phong trong 30 phiit. Sau khi x4c nhén viéc phan Gng
d3 hoan thanh bang TLC, dung méi hiru co duge loai bo dudi &p suit giam. Sau
khi chiét bang etyl axetat (2 x 20ml), n6 dugc rira bing nudc mubi (20ml), va
dung mdi hitu co duge lam kho trén magie sulfat, va duoc loai bd dudi ap suét
giam. Phan tmg tiép theo duoc thuc hién ma khong cin c6 cot bd sung.

m/z (M+H)" theo tinh toan cho CgH,NOs: 198, thuc té 1a 198

Budc 2: Metyl 2-(3-hydroxy-4-nitrophenyl)axetat

Axit 2-(3-hydroxy-4-nitrophenyl)axetic (2,59g, 13,14mmol) da thu dugc
trong bude 1 va 0,245ml axit sulfuric dugc hoa tan trong 50ml metanol va duoc
khudy & 70°C trong 4 gid. Sau khi xac nhan viéc phan tng da hoém thanh bang
TLC, dung mdi hitu co dugc loai bd dudi dp sudt giam. Sau khi chiét bang etyl
axetat (2 x 20ml), né duogc rira bang nude mudi (20ml), va dung mdi hitu co duge
lam kho trén magie sulfat, va dugc loai bd dudi ap sudt giam. San pham mong
mudn da thu dugc bing cach tinh ché bang cot silicagel (etyl axetat:hexan = 1:9).
(Hiéu suét: 26,8%)

'H-NMR (400MHz, CLOROFOM-D) 6 10,57 (s, 1H), 8,05 (d, J= 8,7 Hz,
1H), 7,10-7,03 (m, 1H), 6,90 (dd, J=8,7, 1,8 Hz, 1H), 3,71 (s, 3H), 3,65 (s, 2H)

Buéc 3: Metyl 2-(3-(benzyloxy)-4-nitrophenyl)axetat
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Metyl 2-(3-hydroxy-4-nitrophenyl)axetat (0,744g, 3,52mmol) da thu duogc
trong budc 2, 0,461ml benzyl bromua va kali cacbonat (1,315g, 9,52mmol) dugc
b sung vao 30ml DMF va dugc khudy & nhiét do trong phong trong 15 gid. Sau
khi xac nh4n viéc phan ng da hoan thanh bang TLC, dung mdi hitu co dugc loai
b6 dudi 4p sudt giam. Sau khi chiét bang etyl axetat (2 x 20ml), n6 duge rira bang
nuée mudi (20ml), va dung mdi hiru co duogce 1am kho trén magie sulfat va duge
loai bé dudi 4p sudt giam. San phdm mong mudn d thu duge bang cach tinh ché
bing cot silicagel (etyl axetat:hexan = 1:9). (Hidu suét: 30,1%)

'H-NMR (400MHz, CLOROFOM-D) § 7,90-7,73 (m, 1H), 7,45 (dd, J =
16,5, 9,1 Hz, 2H), 7,42-7,35 (m, 2H), 7,35-7,28 (m, 1H), 7,12-7,04 (m, 1H), 6,93
(dd, J=38,2, 1,4 Hz, 1H), 5,28-5,18 (m, 2H), 3,71-3,66 (m, 3H), 3,66-3,59 (mm, 2H)

Buéce 4: Metyl 2-(3-(benzyloxy)-4-nitrophenyl)-2-metylpropanoat

Natri hydrua (0,076g, 3,19mmol) dugc hoa tan trong 10,6ml DMF véi su
¢d mit cia nito, metyl 2-(3-(benzyloxy)-4-nitrophenyl)axetat (0,32g, 1,062mmol)
da thu duoe trong bude 3 duge hoa tan trong DMF va dugce bd sung tir tir nhé giot
vao, tiép d6 khudy & 0°C trong 15 phat. Tiép do6, 0,166ml metyl iodua dwge bd
sung vao va dugc khudy & nhiét do trong phong trong 4 gid. Sau khi xac nhin
viéc phan tmg da hoan thanh bing TLC, dung méi hiru co dugc loai bd dudi ap
sut giam. Sau khi chiét bing etyl axetat (2 x 20ml), né duge rira bing nude mudi
(20ml), va dung mdi hitu co dugce 1am kho trén magie sulfat, va duogc loai bd dudi
4p suit giam. San phdm mong mudn da thu dugc biang cach tinh ché bang cot
silicagel (etyl axetat:hexan = 1:9). (Hiéu sudt: 85%)

'H-NMR (CLOROFOM-D) § 7,86 (d, J= 8,5 Hz, 1H), 7,48 (d, /= 7,3 Hz,
2H), 7,42 (t, J= 7,5 Hz, 2H), 7,35 (t, J = 7,2 Hz, 1H), 7,07 (s, 1H), 7,02 (d, J =
8,5 Hz, 1H), 5,26 (s, 2H), 3,69-3,58 (m, 3H), 1,58-1,53 {m, 6H)

Budc 5: Metyl 2-(4-amino-3-hydroxyphenyl)-2-metylpropanoat

San phém mong mubn dugc tao ra theo cach tuong tu nhu ¢ bude 3 cta Vi
du diéu ché 94 bing cach st dung metyl 2-(3-(benzyloxy)-4-nitrophenyl)-2-
metylpropanoat (0,297g, 0,902mmol) da thu dugc trong budce 4. (Hiéu suét: 89%)
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'H-NMR (400MHz, CLOROFOM-D) § 6,78-6,65 (m, 3H), 3,76-3,60 (m,
3H), 1,49 (d, J= 15,1 Hz, 6H)

Budc 6: Metyl 2-(2-aminobenzo[d]oxazol-5-yl)-2-metylpropanoat

Metyl 2-(4-amino-3-hydroxyphenyl)-2-metylpropanoat (0,167g,
0,798mmol) di thu dugc trong budc 5 va xyanogen bromua (0,423g, 3,99mmol)
dugc hoa tan béng 5,7ml metanol va 5,7ml nudc va duogc khue“iy & nhiét do trong
phong trong 6 gid. Sau khi xdc nhén viéc phan tng dad hoan thanh bang TLC,
dung mdi hitu co dugc loai bo dudi 4p sudt giam. Sau khi chiét bang etyl axetat (2
X 20ml), n6 duge rira bing nude mudi (20ml), va dung mdi hitu co duge 1am kho
trén magie sulfat, va dugc loai bo dudi ap sut giam. Phéan ing tiép'theo dugc
thue hién ma khoéng can tinh ché thém.

'H-NMR (400MHz, CLOROFOM-D) § 7,29-7,26 (m, 1H), 7,25 (d, J =
2,7 Hz, 1H), 7,16 (dd, J= 8,7, 1,8 Hz, 1H), 5,44 (s, 1H), 3,66-3,61 (m, 3H), 1,64-
1,55 (m, 6H)

Vi du diéu ché 19: Metyl 2-(6-aminopyridin-3-yl)-2-metylpropanoat

~4
I o

H.NT N

Buéce 1: Metyl 2-(6-clopyridin-3-yl)axetat

O 0°C, axetyl clorua duoc bd sung timg giot vao 48,6ml metanol, tiép d6
khudy trong 15 phit. Sau khi bd sung axit 2-(6-clopyridin-3-yl)axetic (2,50g,
14,6mmol) vao, hdn hop nay duge khudy & 100°C trong 5 gid, va dung méi hitu
co dugc loai bd dudi 4p suét giam. N6 duoc pha lodng bang etyl axetat, duge rira
bang nuéc mudi, va dung méi hiru co duoc lam kho trén magie sulfat, va dugc
loai bé dudi 4p suat giam dé tao ra san phim mong mudn. (Hiéu suét: 96%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,29 (d, J=2,3 Hz, 1H), 7,62 (dd,
J=8,2,2,7Hz, 1H), 7,31 (d, J=7,8 Hz, 1H), 3,72 (s, 3H), 3,62 (s, 2H)
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Budc 2: Metyl 2-(6-clopyridin-3-yl)-2-metylpropanoat

DMF trong d6 natri hydrua (60%, 0,948g, 23,7mmol) di hoa tan duogc
giam nhiét d6 xudng 0°C, va metyl 2-(6-clopyridin-3-yl)axetat da dugc téng hop
trong budc 1 duoc bd sung vao. Sau khi khudy trong 15 phut & 0°C, iodometan
(2,70ml, 43,1mmol) duogc bd sung timg giot vao d6. Sau khi khudy trong 5 phit
nita & 0°C, hdn hop nay dugc khudy & nhiét d trong phong trong 15 gid. Sau khi
rira bang etyl axetat, n6 dugc rira bang dung dich axit clohydric 1N, va dung méi
hiru co duge 1am kho trén magie sulfat, va dugc loai bd dudi 4p suit gidm. San
phidm mong muén di thu dugc bang cach tinh ché bing cot silicagel (etyl
axetat:hexan). (Hiéu suit: 59%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,38 (d, J=2,7 Hz, 1H), 7,63 (dd,
J=18.2,2,7Hz, 1H), 7,29 (d, J= 8,2 Hz, 1H), 3,67 (s, 3H), 1,61 (s, 6H)

Budc 3: Metyl 2-(6-((tert-butoxycacbonyl)amino)pyridin-3-yl)-2-metylpropanoat

Sau khi hoa tan metyl 2-(6-clopyridin-3-yl)-2-metylpropanoat (0,47g,
2,2mmol) da dugc téng hop trong bude 2, fert-butyl carbamat (0,77g, 6,6mmol),
xesi cacbonat (1,082, 3,30mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxantin
(255mg, 0,440mmol) va tris(dibenzylidenaxeton)dipaladi(0) (201mg, 0,220mmol)
trong 1,4-dioxan, 11,0ml oxy da hoa tan dugc loai bo thong qua viéc thdi bot khi
nito cing véi khudy, va ludng khong khi bén ngoai vao bi chin trong mot binh
chira kin. Phan Gng nay dugc khudy & 140°C trong 15 giér va va sau @6 duge lam
ngudi xubng nhiét dd trong phong. Sau khi loc qua dém Xelit va loai bé dung méi
hitu co dudi 4p suat giam, né duge hoa tan trong etyl axetat va dugc ria bing
nude mudi. Dung mdi hitu co dugce 1am khd trén magie sulfat va dugc loai bd
dudi 4p sudt giam. San phdm mong mudn da thu duge bang cach tinh ché bang cot
silicagel (etyl axetat:hexan). (Hiéu suit: 26%)

'H-NMR (400MHz, CLOROFOM-D) § 822 (d, J = 2,3 Hz, 1H), 7,95-
7,79 (1H), 7,63 (dd, J = 8.9, 2,5 Hz, 1H), 7,47-7,36 (1H), 3,65 (s, 3H), 1,66-1,58
(6H), 1,52 (s, 9H)

Buéce 4: Metyl 2-(6-aminopyridin-3-yl)-2-metylpropanoat
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Sau khi hoa tan metyl 2-(6-((tert-butoxycacbonyl)amino)pyridin-3-yl)-2-
metylpropanoat (169mg, 0,574mmol) 43 dugc tbng hop trong budc 3 trong
3,00ml DCM, dung dich 4N cta hydro clorua trong dioxan dugc b sung timg giot
vao. Sau khi khudy & nhiét do trong phong qua dém, dung mdi hitu co dugc loai

bo dudi ap suét giam, dugc trung hoa, dugce chiét bﬁng etyl axetat, va dugc tinh

ché bang cot silicagel (DCM: metanol) dé tao ra san phim mong mudn. (Hiéu suét:

71%)
'H-NMR (400MHz, CLOROFOM-D) § 7,81-7,62 (m, 2H), 7,43 (s, 2H),
7,18 (d,J=9,1 Hz, 1H), 3,68 (s, 3H), 1,55 (s, 6H)

Vi du diéu ché 20: Etyl 2-(2-aminopyrimidin-4-yl)-2-metylpropanoat
N~ ! O
HZN)\\N o™

Buéc 1: Dietyl 2-(2-clopyrimidin-4-yl)-malonat

Natri hydrua (60%, 7,89g, 197mmol) dugc bd sung vao 300ml THF trong
do dietyl malonat (15,82, 99,0mmol) da dugc hoa tan & 0°C. Sau khi khudy & ciing
nhiét do nay trong 30 phut, 2,4-diclopyrimidin (9,80g, 65,8mmol) dugc bd sung
vao, duoc tiép sau boi khudy hdi Iuu & 90°C trong 3 gid. Phan (mg ndy dugc ding
bang cach bd sung dung dich nudc amoni clorua bio hoa vao dung dich phén tng,
duoc tiép sau boi viée chiét bang etyl axetat. Dung moi hitu co dugce 1am kho trén
magie sulfat va duoc loai bé dudi 4p suit giam. San phim mong muén d thu
duoc biang cach tinh ché bang cot silicagel (etyl axetat:hexan). (Hiéu sudt: 96%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,66 (d, J= 5,0 Hz, 1H), 7,56 (d,
J=5,0 Hz, 1H), 4,85 (s, 1H), 4,37-4,17 (rri, 4H), 1,29 (q, J= 7,0 Hz, 6H)

Budc 2: Etyl 2-(2-clopyrimidin-4yl)axetat

Pietyl 2-(2-clopyrimidin-4-yl)-malonat (17,3g, 63,4mmol) 43 dugc téng
hop trong budc 1 va natri etoxit (20%, 6,48g, 19,0mmol) dugc hoa tan trong
150ml etanol va duoc khudy hdi luu trong 3 gio. D6 pH duge didu chinh t6i pH 7

bang dung dich nude axit clohydric 1N, dugc chiét bang etyl axetat, dugc lam kho
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trén magie sulfat, va duoc tinh ché bang cdt silicagel (etyl axetat:hexan) dé tao ra
san phidm mong mudn. (Hiéu suit: 68%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,59 (d, J = 5,0 Hz, 1H), 7,34 (d,
J=5,0Hz, 1H), 4,31-4,12 (2H), 3,83 (s, 2H), 1,38-1,19 (m, 3H)

Buéce 3: Etyl 2-(2-aminopyrimidin-4-yl)-2-metylpropanocat

San phém mong mubn dugce tao ra theo cach teong ty nhu ¢ Vi du diéu
ché 19 (Budc 2, Buée 3, Budc 4) bang cach st dung etyl 2-(2-clopyrimidin-
4yl)axetat (5,70g, 28,4mmol) da dugce tdng hop trong bude 2. (Hiéu sudt 3 buée:
36%)

m/z (M+H)" theo tinh toan cho CyoH;¢N30,: 210, thure t€ 12 210

Vi du diéu ché 21: Metyl 3-(2-aminobenzo[d]oxazol-5-y1)-2,2-dimetylpropanoat
O_

o\ o

Budce 1: Metyl 3-(4-hydroxyphenyl)-2,2-dimetylpropanoat

Indi(IIT) bromua (0,41g, 1,16mmol) va dimetylketen trimetylsilyl metyl
axetal (6,08g, 34,9mmol) dugc hoa tan trong diclometan, va tiép do 1-
(benzyloxy)—4-(bromonietyl)benzen (6,44g, 23,2mmol) duoc bd sung tir tir vao.
Sau khi khudy & nhiét d6 trong phong trong 2 gid, dung dich phan trng duge rét
vao dung dich nudc natri bicacbonat bao hoa. Sau khi hdn hop nay dugc chiét
bing etyl axetat, dung mdi hiru co dugc 1am kho trén magie sulfat, va dung moéi
hitu co dugc loai bd duéi ap sudt giam. San pham mong mubn da thu duge bang
cach tinh ché bang cot silicagel (etyl axetat:hexan = 1:3). (Hiéu suét: 60%)

'H-NMR (400MHz, CLOROFOM-D) § 6,96 (d, J = 8,7 Hz, 2H), 6,75-
6,68 (2H), 4,86-4,71 (1H), 3,65 (s, 3H), 2,78 (s, 2H), 1,20-1,13 (m, 6H)

Budc 2: Metyl 3-(4-hydroxy-3-nitrophenyl)-2,2-dimetylpropanoat
Metyl 3-(4-hydroxyphenyl)-2,2-dimetylpropanoat (2,9g, 13,9mmol) da
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duoc téng hop trong bude 1 dugc hoa tan trong axit axetic, duoc ha xubng 0°C,
va axit nitric (70%, 1,02ml, 16,01mmol) dugc bd sung tir tir vao, va nhiét d phan
Gng dugc tang dén 1én nhiét do trong phong trong 1 giv, tiép d6 khudy. Sau khi
hoan thanh phan mg, né dugc chiét bing etyl axetat, va dung méi hitu co duoc
1am kho trén magie sulfat, va dung méi hiru co duoc loai bé dudi 4p sudt giam.
San phdm mong muén di thu duoc bang cach tinh ché bing cot silicagel (etyl
axetat:hexan = 1:3). (Hiéu suét: 56%)

1H—NI\I/IR (400MHz, CLOROFOM-D) ¢ 10,47 (s, 1H), 7,85 (d, J = 2,3 Hz,
1H), 7,34 (dd, J= 8.5, 2,1 Hz, 1H), 7,06 (d, J= 8,2 Hz, 1H), 3,68 (t, J= 15,1 Hz,
3H), 2,82 (d, J= 15,1 Hz, 2H), 1,20 (s, 6H)

Buéce 3: Metyl 3-(3-amino-4-hydroxyphenyl)-2,2-dimetylpropanoat

Metyl 3-(4-hydroxy-3-nitrophenyl)-2,2-dimetylpropanoat (1,97g,
7,78mmol) da didu ché trong budc 2 dugc hoa tan trong metanol, Pd/C (207mg,
0,19mmol) ) dugc bd sung vao, va tiép d6 béng hydro duoc ndi vao va duge
khudy & nhiét do trong phong trong 4 gid. Sau khi hoan thanh phan tmg, hop chét
mong mudn dugc téng hop béi bd loc Xelit. (Hiu sut: 98%)

'H-NMR (400MHz, CLOROFOM-D) § 6,84 (s, 1H), 6,72 (d, J = 8,2 Hz,
1H), 6,62-6,54 (1H), 5,44 (s, 2H), 3.62 (s, 3H), 2,65 (s, 2H), 1,12 (d, J= 7,8 Hz,
6H)

Budc 4: Metyl 3-(2-aminobenzo[d]oxazol-5-y1)-2,2-dimetylpropanoat

Metyl 3-(3-amino-4-hydroxyphenyl)-2,2-dimetylpropanoat (1,7g,
7,61mmol) da duoc tdng hop trong bude 3 duge hoa tan trong metanol, duge ha
xudng 5°C, va Xyanogen bromua (3,1ml, 9,14mmol) d& hoa tan trong 10ml nudc
duogc bd sung tir tir vao cing v6i khudy manh. Sau khi khudy & nhiét do trong
phong trong 2 gid, natri bicacbonat (640mg, 7,61mmol) dugc bd sung vio trong 1
gir dé diéu chinh d6 pH ctia dung dich phan tmg nam trong khoang tir 6,5 dén 7,0,
tiép d6 khudy & nhiét d¢ trong phong trong 1 gid nita. Chét rén thu duge dugce loc,
dugc rira béng nude lanh, va duge tai két tinh trong etanol dé thu duoc hop chét

mong mudn. (Hidu sudt: 65%)
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'H-NMR (400MHz, CLOROFOM-D) 6 7,15 (d, J = 8,2 Hz, 1H), 7,09 (d,
J=0,9 Hz, 1H), 6,81 (s, 1H), 5,39 (s, 2H), 3,66 (s, 3H), 2,90 (s, 2H), 1,17 (d, J =
13,3 Hz, 6H)

Vi du diéu ché 22: Metyl (E)-3-(2-aminobenzo[d]oxazol-5-yl)acrylat

O_
S

Buéc 1: Metyl (E)-3-(4-hydroxy-3-nitrophenyl)acrylat

Natri hydrua (2,154g, 90mmol) dugc hoa tan trong 6ml DMF véi su ¢6
mat cuda nito, va metyl-2-(dietoxyphosphoryl)axetat (11,32g, 53,9mmol) dugc hoa
tan trong THF, duoc bd sung tir tir nhé giot vao, va tiép d6 duge khudy trong 15
phit & 0°C. Tiép d6, 4-hydroxy-3-nitrobenzaldehyt (3g, 17,95mmol) dugc bd sung
vao va duogc khudy & nhiét do trong phong trong 4 gid. Sau khi xac nhén viéc
phan tmg da hoan thanh bang TLC, dung méi hitu co dugc loai bo dudi dp suét
giam. Sau khi chiét bang etyl axetat (2 x 20ml), né dugc rira bang nudc mubi
(20ml), va dung mo6i hiru co dugce lam khd trén magie sulfat, va dugc loai bd duéi

ap suét giam. Phan tng tiép theo dugc thuc hién ma khong can tinh ché thém.

Budce 2: Metyl (E)-3-(3-amino-4-hydroxyphenyl)acrylat

Metyl (E)-3-(4-hydroxy-3-nitrophenyl)acrylat (4g, 17,92mmol) di dugc
téng hop trong budce 1, sit (3,5g, 62,7mmol) va 3,08ml axit axetic dugc hoa tan
trong 60ml etanol va duoc khudy & 75°C trong 4 gid. Sau khi x4c nhan viéc phan
Gtng d4 hoan thanh bang TLC, dung méi hitu co dugc loai bd dudi ap sudt giam.
Sau khi chiét bang etyl axetat (2 x 30ml), n6 duge rira bang nudce mudi (20ml), va
dung méi hitu co duge 1am kho trén magie sulfat, va dugc loai b dudi &p sudt
giam. San phidm mong mudn da thu dugc bing cach tinh ché bang cot silicagel
(etyl axetat:hexan = 1:9). (Hiéu suét: 20%)

'H-NMR (400MHz, METANOL-D4) 6 7,59-7,42 (m, 1H), 7,07-6,88 (m,
1H), 6,88-6,74 (m, 1H), 6,73-6,58 (m, 1H), 6,29-6,10 (m, 1H), 3,82-3,63 (m, 3H),
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3,35-3,21 (m, 2H)

Budc 3: Metyl (E)-3-(2-aminobenzo[d]oxazol-5-yl)acrylat

San phdm mong mudn dugc tao ra theo cach tuong tur nhu & budce 6 cia Vi
du diéu ché 18 bing cach st dung metyl (E)-3-(3-amino-4-hydroxyphenyl)acrylat
(0,7g, 3,62mmol) da dugc tbng hop trong budce 2. (Hiéu sut: 67%)

'H-NMR (400MHz, METANOL-D4) ¢ 7,82-7,58 (m, 1H), 7,55-7,38 (m,
1H), 7,36-7,19 (m, 2H), 6,53-6,35 (m, 1H), 3,86-3,62 (3H)

Vi dy didu ché 23: Metyl 3-(2-aminobenzo[d]oxazol-5-yl)propanoat
_ o0

Budc 1: Metyl 3-(3-amino-4-hydroxyphenyl)propanoat

San phdm mong mubn dugce tao ra theo cach twong tu nhu & Budce 3 cia
Vi du didu ché 94 bang cach st dung metyl (E)-3-(4-hydroxy-3-
nitrophenyl)acrylat (5,34g, 23,93mmol) da thu dugc trong budce 1 cua Vi du diéu

ché 22. Phan tng tiép theo dugc thuc hién ma khong can tinh ché thém.

Budc 2: Metyl 3-(2-aminobenzo[d]oxazol-5-yl)propanoat

San phim mong mudn dugc tao ra theo cach tuong ty nhu & bude 6 clia Vi
du didu ché 18 bang cach st dung metyl 3-(3-amino-4-hydroxyphenyl)propanoat
(4,672, 23,92mmol) da duoc tdng hop trong bude 1. (Hiéu sudt: 40%)

m/z (M+H)" theo tinh toan cho C;1H;3N,05: 221, thuc té 12221

Vi du didu ché 24: Metyl 3-(2-aminobenzo[d]oxazol-6-yl)propanoat

o /
(0]
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Budce 1: Metyl 3-(4-amino-3-hydroxyphenyl)propanoat

San phém mong mudn dugce tao ra theo cach teong tu nhu ¢ Vi du didu
ché 22 (Budc 1) va Vi du diéﬁ ché 94 (Bué6c 3) bang cach sir dung 3-hydroxy-4-
nitrobenzaldehyt (1,82, 10,77mmol). (Hiéu suat 2 budc: 36%)

'H-NMR (400MHz, METANOL-D4) § 6,74-6,57 (m, 1H), 6,57-6,50 (m,
1H), 6,50-6,35 (m, 1H), 3,65-3,49 (m, 3H), 2,82-2,59 (m, 2H), 2,59-2,39 (2H)

Budce 2: Metyl 3-(2-aminobenzo[d]oxazol-6-yl)propanoat

San phém mong mudn dugce tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 18 (budc 6) bang cach sit dung metyl 3-(4-amino-3-hydroxyphenyl)propanoat
(0,75, 3,87mmol) da duoc tdng hop trong bude 1. (Hiéu suat: 51,7%)

m/z (M+H)" theo tinh toan cho C;;H;3N,05: 221, thue té 14 221

Vi du diéu ché 25: 4-phenyloxazol-2-amin
27N
N,

2-bromo-1-phenyletan-1-on (0,100g, 0,502mmol) dugc hoa tan trong
axetonitril (5,02ml), duoc khudy & nhiét d6 trong phong, va ure (0,302g,
5,02mmol) dugc bd sung vio. Sau khi khudy & 80°C trong 16 gidy, dung méi duge
loai bd duéi 4p suit giam. San phdm mong mudn da thu duge bang cach tinh ché
bang cot silicagel. (Hiéu suét: 19,8%)

'H-NMR (500MHz, CLOROFOM-D) 6 7,74-7,55 (m, 2H), 7,55-7,44 (m,
1H), 7,44-7,34 (m, 2H), 7,30 (t, /= 7,5 Hz, 1H), 5,15 (d, J= 42,1 Hz, 2H)

Vi du diéu ché 26: Metyl 2-(4-(2-aminopyridin-4-y1)phenyl)-2-metylpropanoat
N7 |

HNT 0
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Budc 1: Metyl 2-metyl-2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxophorolein-2-
yl)phenyl)propanoat ‘

Metyl 2-(4-bromophenyl)-2-metylpropanoat (1g, 3,89mmol) va
bis(pinacolato)diboron (1,481g, 5,83mmol) dugc hoa tan trong toluen (19,45ml),
phirc chat [1,1'-bis(diphenylphosphino)feroxen]diclopaladi diclometan (0,159g,
0,194mmol) va kali axetat (1,527g, 15,56mmol) dugc bd sung vao. Hoén nay duoc
khudy héi Iuu trong 16 gid & 110°C. N6 dugce loc qua dém Xelit va dung mdi hiru
co duge loai bo dudi 4p sut giam. San phdm mong mudn da thu dugc bing cach
tinh ché bang cot silicagel. (Hiéu suét: 72%)

'"H-NMR (400MHz, CLOROFOM-D) 6 7,76 (d, J = 8,2 Hz, 2H), 7,32 (d,
J=82Hz, 2H), 3,62 (s, 3H), 1,55 (d, J= 13,7 Hz, TH), 1,32 (s, 12H)

Budc 2: Metyl 2-(4-(2-aminopyridin-4-yI)phenyl)-2-metylpropanoat

San phdm mong mudn dugc tao ra theo cach trong tu nhu & Vi du diéu
ché 11 bang cach st dung metyl 2-metyl-2-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxophorolein-2-yl)phenyl)propanoat (0.851 g, 2,80mmol) da thu dugc trong
buéce 1 va 4-bromopyridin-2-amin (0,484g, 2,80mmol). (Hi¢u suat: 100%)

1H—NMR (400MHz, CLOROFOM-D) ¢ 8,10 (d, J= 5,5 Hz, 1H), 7,54 (d,
J =82 Hz, 2H), 7,44-7,38 (m, 2H), 6,86 (dd, J = 5.5, 1,4 Hz, 1H), 6,68 (s, 2H),
4,46 (s, 1H), 3,67 (s, 3H), 1,60 (s, 6H)

Vi du diéu ché 27: Metyl 2-(3-(2-aminopyridin-4-yl)phenyl)-2-metylpropanoat
N“ |
N N

o

Séan phém mong mudn duge tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 26 bang cach sir dung metyl 2-(3-bromophenyl)-2-metylpropanoat (1g,
3,89mmol). (Hiéu suét 2 budc: 90%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,15 (d, J = 3,5 Hz, 1H), 7,55 (s,
1H), 7,50-7,39 (m, 3H), 6,89 (dd, J= 5,2, 1,5 Hz, 1H), 6,71 (s, 1H), 4,51 (s, 2H),
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3,70 (s, 3H), 1,65 (s, 6H)

Vi du diéu ché 28: Etyl 1-(2-aminopyrimidin-4-yl)piperidin-4-carboxylat

Budce 1: Etyl 1-(2-clopyrimidin-4-yl) piperidin-4-carboxylat

2,4-Piclopyrimidin (0,1g, 0,67 1mmol) dugc hoa tan trong etanol (6,7 1ml),
va etyl piperidin-4-carboxylat (0,124ml, 0,806mmol) va TEA (0,187ml,
1,343mmol) dugc bé sung vao. N6 duoc khudy & 85°C trong 3 gid. Sau khi loai
b6 dung méi dudi 4p sudt giam, né duge hoa tan trong etyl axetat va dugc rira
bing nude. San phdm mong mudn di thu duge bing cach tinh ché bang cot
silicagel. (Hiéu suat: 80%)

"H-NMR (CLOROFOM-D) 6 8,05 (d, J= 6,4 Hz, 1H), 6,42 (d, J=6,1 Hz,
1H), 4,27 (s, 2H), 4,22-4,16 (2H), 3,22-3,06 (2H), 2,63 (tt, J = 10,6, 4,1 Hz, 1H),
2,06-1,96 (m, 2H), 1,86-1,67 (2H), 1,29 (td, J= 7.2, 4,5 Hz, 3H)

Budce 2: Etyl 1-(2-((tert-butoxycacbonyl)amino)pyrimidin-4-yl)piperidin-4-
carboxylat

San phém mong mubn duogc tao ra theo cach tuong tu nhu & Budce 1 cuia
Vi du diéu ché 2 bang céch st dung etyl 1-(2-clopyrimidin-4-yl)piperidin-4-
carboxylat (1,43g, 5,30mmol) da thu dugc trong bude 1 va tert-butyl carbamat
(0,683g, 5,83mmol). (Hiéu suat: 37%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 7,88 (d, J = 6,1 Hz, 1H), 6,04-
5,92 (1H), 4,76-4,70 (1H), 4,26 (d, J= 13,1 Hz, 2H), 4,22-4,09 (m, 2H), 3,09-2,93
(m, 2H), 2,66-2,50 (m, 1H), 1,98 (dd, J = 13,6, 3,8 Hz, 2H), 1,82-1,68 (2H), 1,64
(s, 9H), 1,31-1,22 (m, 3H)

Budce 3: Etyl 1-(2-aminopyrimidin-4-yl) piperidin-4-carboxylat
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Etyl 1-(2-((tert-butoxycacbonyl)amino)pyrimidin-4-yl)piperidin-4-
carboxylat (0,480g, 1,370mmol) da thu dugc trong budc 2 dugce hda tan trong
DCM (12,3ml), va tiép d6 axit trifloaxetic (1,37ml) di hoa tan trong DCM duge
bé sung vao va dugc khudy & nhiét d6 trong phong trong 2 gio. Sau khi loai bd
dung mdi dudi ap suét giam, n6 duge hoa tan trong DCM va duge rira bing nude.
San phém mong mudn da thu dugc bang cach tinh ché bang cot silicagel. (Hiéu
suit: 100%)

'H-NMR (CLOROFOM-D) 6 10,02-9,49 (1H), 7,56 (d, J = 7,3 Hz, 1H),
6,10 (d, J=17,6 Hz, 1H), 4,90-4,54 (1H), 4,20 (q, J= 7,1 Hz, 2H), 4,00-3,77 (1H),
3,28 (d, J= 16,5 Hz, 2H), 2,74-2,62 (m, 1H), 2,07 (d, J= 12,5 Hz, 2H), 1,91-1,69
(2H), 1,30 (t, J= 17,2 Hz, 3H)

Vi du diéu ché 29: Etyl 1-(6-aminopyridin-2-yl)piperidin-4-carboxylat
=

NS
H,oN N N
O~
o .

Buéce 1: Etyl 1-(6-clopyridin-2-yl)piperidin-4-carboxylat

2,6-diclopyridin (0,565g, 3,82mmol) dugc hoda tan trong etanol (6,71ml),
va etyl piperidin-4-carboxylat (0,500g, 3,18mmol) va DIPEA (1,11ml, 6,36mmol)
dugc bd sung vao. N6 duge khudy & 100°C trong 16 gid. Sau khi phan tmg nay
dugc dimg bing cach bd sung nudce, né dugce hoa tan trong dietyl ete va dugc rira
bing nude. San phdm mong mudn da thu dugc bing cach tinh ché biang cot
silicagel. (Hiéu suét: 53%)

'H-NMR (CLOROFOM-D) 6 7,40 (t, J= 7,8 Hz, 1H), 6,59 (d, J= 7,6 Hz,
1H), 6,52 (d, J = 8,2 Hz, 1H), 4,38-4,04 (m, 4H), 3,13-2,91 (m, 2H), 2,55 (tt, J =
11,0, 3,9 Hz, 1H), 2,01 (dd, J = 13,4, 3.4 Hz, 2H), 1,88-1,68 (m, 2H), 1,29 (t, J =
7,2 Hz, 3H)

Budce 2: Etyl 1-(6-aminopyridin-2-yl) piperidin-4-carboxylat

49



48638 50/261

San phém mong mudn duge tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 28 (budce 2, bude 3) bang cach sir dung etyl 1-(6-clopyridin-2-yl)piperidin-4-
carboxylat da thu dugc trong bude 1. (Hiéu suét 2 bude: 36%)

'H-NMR (500MHz, CLOROFOM-D) § 7,49 (t, J = 8,2 Hz, 1H), 5,95 (dd,
J=18.4,5,0 Hz, 2H), 4,19 (q, J= 7,0 Hz, 2H), 3,94 (d, J= 13,7 Hz, 2H), 3,22 (t, J
= 10,8 Hz, 2H), 2,69-2,54 (m, 1H), 2,08 (dd, J = 13,9, 3,5 Hz, 2H), 1,98-1,79 (mm,
2H), 1,29 (t, J= 7,0 Hz, 3H)

Vi du didu ché 30: Etyl (R)-1-(2-aminopyrimidin-4-yl)piperidin-3-carboxylat

Ll
HéN)%N r\O-“‘J\o/\

Séan phém mong mudn dugc tao ra theo cach tuong tu nhu & Vi du didu
ché 28 bing cach st dung etyl (R)-piperidin-3-carboxylat (0,621ml, 4,03mmol).
(Hiéu suit 3 budc: 6%)

"H-NMR (500MHz, CLOROFOM-D) § 7,68 (d, J = 6,7 Hz, 1H), 6,49-
6,21 (iH), 6,07 (d, /= 6,7 Hz, 1H), 4,31 (d, J= 13,1 Hz, 1H), 4,16 (q, /= 7,1 Hz,
2H), 4,01 (d, J= 13,1 Hz, 1H), 3,43-3,30 (1H), 3,30-3,16 (1H), 2,63-2,47 (m, 1H),
2,19-2,03 (m, 1H), 1,91-1,76 (m, 2H), 1,65-1,46 (m, 1H), 1,26 (t, J= 7,0 Hz, 3H)

Vi du diéu ché 31: Etyl (R)-1-(6-aminopyridin-2-yl)piperidin-3-carboxylat

J QPR
|
HZN \N r\O.\\ ko/\

San phém mong mudn dugce tao ra theo cach twong tu nhu & Vi du diéu
ché 29 bang cach s dung etyl (R)-piperidin-3-carboxylat (0,500g, 3,18mmol).
(Hiéu suét 3 bude: 37%)

'H-NMR (500MHz, CLOROFOM-D) § 7,49 (t, J = 8,2 Hz, 1H), 5,95 (dd,
J=184, 5,0 Hz, 2H), 4,19 (q, J= 7,0 Hz, 2H), 3,94 (d, J= 13,7 Hz, 2H), 3,22 (t, J
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= 10,8 Hz, 2H), 2,69-2,54 (m, 1H), 2,08 (dd, J = 13,9, 3,5 Hz, 2H), 1,98-1,79 (m,
2H), 1,29 (t, J = 7,0 Hz, 3H)

Vi du diéu ché 32: Etyl 2-(1-(2-aminopyrimidin-4-yl)piperidin-4-yl)axetat

Buéce 1: Etyl 2-(1-(2-clopyrimidin-4-yl)piperidin-4-yl)axetat

San pham mong mudn dugc tao ra theo cach twong ty nhu & Budc 4 cla
Vi du didu ché 36 bing cach st dung etyl 2-(piperidin-4-yl)axetat (0,315g,
1,84mmol) d3 thu dugc trong Bude 3, 2,6-diclopyrimidin (2,023mmol) va 0,77ml
trietylamin. (Hiéu sudt: 86%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,90-7,72 (m, 1H), 6,34-6,17 (m,
1H), 4,65-4,02 (m, 2H), 3,98 (q, /= 7,2 Hz, 2H), 2,94-2,62 (m, 2H), 2,21-2,04 (m,
2H), 2,04-1,81 (m, 1H), 1,81-1,55 (m, 2H). 1,23-0,93 (m, 5H)

Budc 2: Etyl 2-(1-(2-aminopyrimidin-4-yl)piperidin-4-yl)axetat

San phém mong mudn duge tao ra theo cach tuong ty nhu ¢ Vi du didu
ché 19 (Bude 3, Bude 4) biang cach sir dung etyl 2-(1-(2-clopyrimidin-4-
yl)piperidin-4-yl)axetat (0,45g, 1,586mmol) d4 dugc tong hop trong budce 1. (Hidu
sut 2 bude: 61%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,92-7,74 (m, 1H), 5,93 (d, J =
6,4 Hz, 1H), 4,88-4,57 (2H), 4,32 (d, J = 13,3 Hz, 2H), 4,13 (q, J = 7,2 Hz, 2H),
3,00-2,71 (m, 2H), 2,41-2,11 (m, 2H), 2,06 (qt, J = 11,2, 3,8 Hz, 1H), 1,87-1,63
(m, 2H), 1,37-1,04 (m, SH)

Vi du diéu ché 33: Metyl 2-(1-(2-aminopyrimidin-4-yl)piperidin-4-y1)-2-

metylpropanoat
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Budce 1: Metyl 2-(1-(2-clopyrimidin-4-yl)piperidin-4-yl)-2-metylpropanoat

San phim mong mudn duoc tao ra theo cach tuong ty nhu & Bude 4 cia
Vi du diéu ché 36 bang cach st dung metyl 2-metyl-2-(piperidin-4-yl)propanoat
(0,26g, 1,403mmol) da thu dugc trong Buée 4 cua Vi du didu ché 34 va 2.4-
diclopyrimidin (0,23g, 1,544mmol. (Hiu suit: 81%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,13-7,81 (m, 1H), 6,44-6,26 (m,
1H), 4,41 (s, 1H), 3,72-3,52 (m, 3H), 2,82 (d, J= 9,1 Hz, 2H), 2,32-1,74 (m, 2H),
1,63 (d, J=8,7 Hz, 2H), 1,43-1,16 (m, 2H), 1,16-0,91 (m, 6H)

Budc 2: Metyl 2-(1-(2-aminopyrimidin-4-yl)piperidin-4-yl)-2-metylpropanoat

Séan phém mong mubn dugc tao ra theo cach twong tur nhu & Vi du diéu
ché 19 (Buéc 3 va Budc 4) bing cach sit dung metyl 2-(1-(2-clopyrimidin-4-
yl)piperidin-4-yl)-2-metylpropanoat (0,344g, 1,155mmol) da thu dugc trong budc
1. (Hiéu suét 2 budc: 59%)

'H-NMR (400MHz, CLOROFOM-D) § 7,92-7,67 (m, 1H), 5,96-5,77 (m,
1H), 4,83 (d, J = 43,0 Hz, 2H), 4,50-4,27 (m, 2H), 3,72-3,58 (m, 3H), 2,81-2,59
(m, 2H), 1,93-1,70 (m, 1H), 1,68-1,42 (m, 2H), 1,31-1,15 (m, 2H), 1,15-0,96 (m,
6H)

Vi du didu ché 34: Metyl 2-(1-(6-aminopyridin-2-yl)piperidin-4-y1)-2-

metylpropanoat

NS
H,N” N7 N o)
O/

Budc 1: tert-butyl 4-(2-metoxy-2-oxoetylidin)piperidin- 1-carboxylat
Metyl 2-(triphenyl-A’-phosphanyliden)axetat (15,6g, 46,7mmol) va tert-
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butyl 4-oxopiperidin-1-carboxylat (5g, 25,09mmol) duoc hoa tan trong 50ml
toluen va dugc khudy & nhiét do trong phong trong 4 gid. Sau khi x4c nhén ring
nguyén liéu da khéng con bang TLC, dung méi hitu co dugce loai bé dudi 4p suit
giam. Sau khi chiét bang etyl axetat (2 x 30ml), hdn hop ndy dugc rira bang nudc
mudi (20ml), dung méi hiru co duge 1am kho trén magie sulfat, va tiép d6 dung
mdi hitu co dugc loai bd dudi 4p suat giam. San phim mong muén da thu duge
bing céch tinh ché bang cot silicagel (etyl axetat:hexan = 1:9). (Hiéu suét: 94%)
'H-.NMR (400MHz, CLOROFOM-D) 6 5,70 (s, 1H), 3,74-3,63 (3H),
3,56-3,38 (m, 4H), 2,92 (t, J= 5,7 Hz, 2H), 2,36-2,20 (m, 2H), 1,51-1,37 (m, 9H)

Budc 2: tert-butyl 4-(2-metoxy-2-oxoetyl)piperidin-1-carboxylat

San phdm mong mudn duoc tao ra theo cach twong tu nhu & Budce 3 cla
Vi du didu ché 94 bing cach sir dung fert-butyl 4-(2-metoxy-2-
oxoetylidin)piperidin-1-carboxylat (1g, 3,92mmol) d& thu dugc trong budc 1.
(Hiéu suit: 99%)

'H-NMR (CLOROFOM-D) § 4,20-3,96 (m, 2H), 3,75-3,64 '(m, 3H), 2,73
(t, J= 11,1 Hz, 2H), 2,30-2,21 (2H), 2,00-1,89 (m, 1H), 1,70 (d, J= 13,1 Hz, 2H),
1,51-1,41 (m, 9H), 1,17 (qd, J= 12,3, 4,2 Hz, 2H)

Budc 3: tert-butyl 4-(1-metoxy-2-metyl-1-oxopropan-2-yl)piperidin-1-carboxylat
1,67ml diisopropylamin dugc hoa tan trong 7,5ml THF véi sy ¢6 mét cua
nito, va 4,66ml n-butyllithi duoc bd sung tir tir timg giot vao & 0°C, tiép d6 khudy
trong 30 phut. Tiép d6, fert-butyl 4-(2-metoxy-2-oxoetyl) piperidin-1-carboxylat
(1g, 3,89mmol) da dugc tdng hop trong bude 2 dugce hoa tan trong Sml THF véi
su ¢4 mit cia nito, dugc bd sung tir tir nhé giot vao, va dugce khudy trong 30 phut.
Sau d6, 1,22ml metyl iodua dugc bd sung vao va dugce khudy & -78°C trong 1 gio.
Viéc nay duoc lap lai mot 1an nita, va sau khi khudy & nhiét d6 trong phong trong
4 gid, didu da duoc xac nhan bing TLC la phan tng di hoan thanh. Phan ung
duge dung amoni clorua, dugc chiét b%mg etyl axetat (2 x 20ml), dugc rira béng
nude mudi (10ml), va dung mdi hitu co duge 1am khd trén magie sulfat, va dung

mdi hitu co dugc loai bé dudi ép suat gidm. San pham mong muon di thu dugc
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bang cach tinh ché bang c6t silicagel (etyl axetat:hexan = 1:9). (Hiéu suét: 68%)

'H-NMR (CLOROFOM-D) 6 4,14 (q, J= 7,1 Hz, 2H), 3,70 (q, J = 4,1 Hz,
3H), 2,66 (d, J= 12,5 Hz, 2H), 1,77-1,67 (m, 1H), 1,66-1,59 (m, 2H), 1,47 (s, 9H),
1,31-1,18 (m, 2H), 1,18-1,08 (m, 6H)

Budc 4: Metyl 2-metyl-2-(piperidin-4-yl)propanoat

San phdm mong mudn dugc tao ra theo cach trong tu nhu & bude 3 clia Vi
du didu ché 36 bing cach st dung tert-butyl 4-(1-metoxy-2-metyl-1-oxopropan-2-
yl) piperidin-1-carboxylat (0,35g, 1,226mmol) dd duogc tdbng hop trong budc 3.
(Hiéu suit: 99%)

m/z (M+H)" theo tinh toan cho CgH,oNO;: 186, thuc té 1a 186

Budce 5: Metyl 2-(1-(6-clopyridin-2-yl)piperidin-4-yl)-2-metylpropanoat

San phém mong mudn duge tao ra theo cich tuong tu nhu & budc 4 cua Vi
du diéu ché 36 bing cach st dung metyl 2-metyl-2-(piperidin-4-yl)propanoat
(0,227g, 1,225mmol) da dugce téng hop trong budc 4. (Hiu suét: 42%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,48-7,29 (m, 1H), 6,60-6,48 (1H),
6,48-6,37 (1H), 4,44-4,23 (m, 2H), 3,73-3,54 (m, 3H), 2,83-2,62 (m, 2H), 1,90-
1,71 (m, 1H), 1,71-1,47 (m, 2H), 1,47-1,19 (m, 2H), 1,19-1,05 (m, 6H)

Buéce 6: Metyl 2-(1-(6-aminopyridin-2-yl)piperidin-4-yl)-2-metylpropanoat

Séan phém mong mudn duoc tao ra theo cach tuong tu nhu & Vi du diéu
ché 19 (Bu6c 3 va Budc 4) bing cach st dung metyl 2-(1-(6-clopyridin-2-
yl)piperidin-4-yl)-2-metylpropanoat (0,16g, 0,539mmol) d3 duogc tbng hop trong
bude 5. (Hiéu suét 2 bude: 43%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,30-7,17 (im, 1H), 6,07-5,91 (m,
1H), 5,91-5,73 (m, 1H), 4,29 (d, J= 12,8 Hz, 2H), 4,12 (d, J = 18,8 Hz, 2H), 3,66
(dd, J= 15,8, 14,9 Hz, 3H), 2,75-2,50 (2H), 1,85-1,70 (m, 1H), 1,61-1,43 (m, 2H),
1,43-1,26 (m, 2H), 1,18-1,04 (m, 6H)

Vi du diéu ché 35: Etyl 2-(4-(2-aminopyrimidin-4-yl)piperazin- 1-yl)axetat
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H,N7 N N/ﬁ 0

Budc 1: tert-butyl 4-(2-clopyrimidin-4-yl)piperazin-1-carboxylat

2 4-diclopyrimidin (0,200g, 1,343mmol) dugc hoa tan trong DCM
(6,71ml) va tiép d6 tert-butyl piperazin-1-carboxylat (0,300g, 1,611mmol) va
DIPEA (0,586ml, 3,36mmol) dugc bd sung vao. Hon hop nay dugc khua‘iy & nhiét
d6 trong phong trong 16 gio. Sau khi loai boé dung mdi duéi 4p sudt giam, n6 dugc
hoa tan trong etyl axetat va dugc rira bing nuéc. San phidm mong mubn d3 thu
duoc bing cach tinh ché bang cot silicagel. (Hidu suit: 83%)

'H-NMR (400MHz, CLOROFOM-D) § 8,06 (d, J= 5,9 Hz, 1H), 6,38 (d,
J=59Hz, 1H), 3,71-3,59 (3H), 3,57-3,45 (m, 4H), 1,52-1,43 (9H)

Buéce 2: 2-clo-4-(piperazin-1-yl)pyrimidin hydroclorua
San phdm mong mudn duge tao ra theo cach twong tu nhu & bude 3 cta Vi
du diéu ché 28 bing cach s dung tert-butyl 4-(2-clopyrimidin-4-yl)piperazin-1-
carboxylat (0,332g, 1,11mmol) d3 thu dugc trong bude 1. (Hiéu suit: 100%)
'H-NMR (400MHz, METANOL-D4) § 8,25 (d, J = 6,9 Hz, 1H), 7,13 (dd,
J=17.1,1,1 Hz, 1H), 4,15 (t, J=4,8 Hz, 4H), 3,40 (t, /= 5,3 Hz, 4H)

Bude 3: Etyl 2-(4-(2-clopyrimidin-4-yl)piperazin-1-yl)axetat

2-clo-4-(piperazin-1-yl)pyrimidin hydroclorua (0,095g, 0,404mmol) da
thu dugc trong bude 2 duge hoa tan trong axetonitril (4ml), dugc tiép sau badi viéc
etyl 2-bromoaxetat (0,067ml, 0,606mmol) va kali cacbonat (0,168g, 1,212mmol)
duoc bd sung vao. N6 duge khudy & 60°C trong 16 gid. Sau khi loai bé dung méi
dudi &p sudt giam, n6 duogc hoa tan trong etyl axetat va dugc rira bang nudce. Dung
moi hitu co duoc 1am kho trén magie sulfat va dung moi hitu co duge loai bd dudi
4p sudt giam. San phdm mong mudn di thu dugc bing cach tinh ché bing cot
silicagel. (Hiéu suét: 33%)

'H-NMR (500MHz, CLOROFOM-D) 6 8,04 (d, J= 6,1 Hz, 1H), 6,39 (d,
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J=6,1Hz, 1H), 4,20 (q, J = 7,1 Hz, 2H), 3,72 (s, 4H), 3,27 (s, 2H), 2,67 (t, J =
5,0 Hz, 4H), 1,28 (t, J= 7,0 Hz, 3H)

Buéc 4: etyl 2-(4-(2-aminopyrimidin-4-yl)piperazin-1-yl)axetat

Séan phéni mong mudn duge tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 2 bing cach sit dung etyl 2-(4-(2-clopyrimidin-4-yl)piperazin-1-yl)axetat
(0,038g, 133mmol) da thu dugc trong bude 3. (Hi€u sut 2 budc: 33%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,84 (d, J = 5,9 Hz, 1H), 5,91 (d,
J=5,9 Hz, 1H), 4,73 (s, 2H), 4,18 (q, J = 7,2 Hz, 2H), 3,62 (t, J = 4,8 Hz, 4H),
3,24 (d, J=17,8 Hz, 2H), 2,60 (t, J= 5,0 Hz, 4H), 1,31-1,23 (m, 3H)

Vi du diéu ché 36: Etyl 2-(1-(6-aminopyridin-2-yl)piperidin-4-yl)axetat

N\
o

Budc 1: tert-butyl 4-(2-etoxy-2-oxoetylidin)piperidin-1-carboxylat

Etyl 2-(dietoxyphosphoryl)axetat (6,75g, 30,1mmol) dugc hoa tan trong
40ml THF véi su c6 mat clia nito, natri hydrua (1,204g, 50,2mmol) dugc bd sung
vao & 0°C, va tert-butyl 4-oxopiperidin-1-carboxylat (5g, 25,09mmol) dugc hoa
tan trong 10ml THF va dugc b sung tir tir nho giot vao. Sau khi khudy & nhiét do
trong phong trong 15 gid, didu da duoc xac nhan bang TLC la nguyén liéu da
khong con. Phan tmg duoc dimg amoni clorua, duge chiét bang etyl axetat (2 x
30ml) va duge rira bing nuéc mudi (20ml), va dung mdi hitu co duge lam khd
trén magie sulfat, va duoc loai bé dudi ap suit giam. San phdm mong mudn da
thu dugce bang cach tinh ché bang cot silicagel (etyl axetat:hexan = 1:9). (Hiéu
suét: 25%)

"H-NMR (400MHz, CLOROFOM-D) 6 5,51 (s, 1H), 4,19-4,01 (m, 2H),
3,95-3,78 (m, 2H), 3,56-3,43 (m, 2H), 3,08-2,91 (2H), 2,07 (d, J = 38,4 Hz, 2H),
1,55-1,36 (9H), 1,31-1,18 (m, 3H)
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Budc 2: tert-butyl 4-(2-etoxy-2-oxoetyl)piperidin-1-carboxylat

San phdm mong mudn duoc tao ra thed'ﬁi cach tuong tu nhu & Bude 3 cua
V1 du diéu ché 94 bing cach sir dung fert-butyl 4-(2-etoxy-2- |
oxoetylidin)piperidin-1-carboxylat (0,6g, 2,228mmol) da thu dugc trong budc 1.
(Hiéu sudt: 99%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 4,26-3,90 (m, 4H), 2,84-2,58 (m,
2H), 2,21 (d, J = 7,3 Hz, 2H), 2,01-1,78 (m, 1H), 1,73-1,59 (2H), 1,48-1,39 (m,
9H), 1,32-1,19 (m, 3H), 1,19-1,02 (m, 2H)

Budc 3: Etyl 2-(piperidin-4-yl)axetat

Tert-butyl 4-(2-etoxy-2-oxoetyl)piperidin-1-carboxylat (0,6g, 2,248mmol)
da thu dugc trong budc 2 duge hoa tan trong 10ml diclometan, 2,76ml dung dich
axit clohydric 4M (1,4-dioxan) duoc bd sung timg giot vao va dugc khudy & nhiét
d6 trong phong trong 15 gid. Phan tmg dugc dimg bing dung dich nudc dung dich
natri hydroxit 1N, dwoc chiét bing etyl axetat (2 x 15ml), va dugc rira bing nudc
mudi (10ml), dung méi hitu co duge 1am kho trén magie suifat, va dung méi hitu
co duoc loai bo duéi 4p sudt giam. San phdm mong mudn da thu dugc bang cach
tinh ché bang cot silicagel (etyl axetat:hexan = 1:9). (Hiéu suét: 99%)

m/z (M+H)" theo tinh toan cho CoH;sNO,: 172, thuc t& 14 172

Budc 4: Etyl 2-(1-(6-clopyridin-2-yl)piperidin-4-yl)axetat

Etyl 2-(piperidin-4-yl)axetat (0,385g, 2,247mmol) d4 thu dugc trong bude
3, 2,6-diclopyridin (0,399g, 2,7mmol) va 0,982ml of DIPEA dugc hoa tan trong
8mL DMF va dugc khudy & 100°C trong 15 gid. Sau khi x4c nhan bang TLC la
phan Umg da hoan thanh, dung méi hitu co dugc loai bd dudi 4p suit giam. Sau
khi chiét bing etyl axetat (2 x 15ml), né dugc rira bang nude mudi (20ml), va
dung méi hiru co dugc lam khd trén magie sulfat, va duoc loai bo duéi ap suét
giam. San phim mong mudn di thu dugc bang cach tinh ché bang cot silicagel
(etyl axetat:hexan = 1:9). (Hiéu suit: 35%)

'H-NMR (CLOROFOM-D) 6 7,38 (t, J= 7,9 Hz, 1H), 6,57 (d, J= 7,3 Hz,
1H), 6,51 (d, J= 8,5 Hz, 1H), 4,38-4,23 (2H), 4,17 (q, /= 7,1 Hz, 2H), 2,88 (td, J
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= 12,7, 2,3 Hz, 2H), 2,36-2,19 (m, 2H), 2,17-1,98 (m, 1H), 1,88-1,75 (2H), 1,37-
1,19 (m, SH)

Budce 5: Etyl 2-(1-(6-aminopyridin-2-yl)piperidin-4-yl)axetat

San phém mong mubn duge tao ra theo cach tuong tu nhu & Vi du diéu
ché 19 (Budc 3, Budc 4) bang cach sir dung etyl 2-(1-(6-clopyridin-2-
yl)piperidin-4-yl)axetat (0,22g, 0,778mmol) da thu dugc trong Budc 4. (Hiéu sut
2 buédc: 69%)

'H-NMR (CLOROFOM-D) 6 7,30 (s, 1H), 6,03 (d, J = 8,2 Hz, 1H), 5,86
(d, J=17,9 Hz, 1H), 4,33-4,22 (2H), 4,17 (q, J= 7,2 Hz, 2H), 2,80 (t, J= 12,2 Hz,
2H), 2,28 (t, J= 7,6 Hz, 2H), 2,02 (tt, J= 11,3, 3,8 Hz, 1H), 1,80 (d, /= 12,8 Hz,
2H), 1,41-1,21 (m, SH)

Vi du didu ché 37: Metyl (2-aminopyrimidin-4-yl)-L-prolinat

/

Néj\o\\fO
I
H,NT N r\D

San phim mong muédn dugc tao ra theo cach twong tw nhu & Vi du didu
ché 28 bang cach st dung metyl L-prolinat hydroclorua (0,267g, 1,611mmol).
(Hiéu sudt 3 bude: 40%)

'"H-NMR (400MHz, CLOROFOM-D) ¢ 7,88 (d, J = 6,1 Hz, 1H), 6,03-
5,72 (1H), 4,70 (s, 2H), 4,65-4,41 (1H), 3,88-3,70 (3H), 3,70-3,55 (1H), 3,55-3,30
(1H), 2,52-2,22 (1H), 2,22-2,00 (m, 3H)

Vi du diéu ché 38: Mety! 1-(6-aminopyridin-2-yl)pyrolidin-3-carboxylat

San phidm mong mudn duoc tao ra theo cach twong tr nhu & Vi du didu
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ché 29 bing cach sir dung metyl pyrolidin-3-carboxylat hydroclorua (0,500g,
3,02mmol). (Hiéu suit 3 budc: 10%)

'TH-NMR (400MHz, CLOROFOM-D) ¢ 7,26 (m, 1H), 5,83 (d, J= 7,6 Hz,
1H), 5,77 (d, J= 7,9 Hz, 1H), 4,26-4,07 (m, 2H), 3,85-3,70 (m, 4H), 3,70-3,53 (m,
2H), 3,53-3,37 (m, 1H), 3,18 (t, J= 7,6 Hz, 1H), 2,37-2,20 (m, 2H)

Vi du diéu ché 39: Metyl 1-(2-aminopyrimidin-4-yl)pyrolidin-3-carboxylat

San phim mong muébn duoc tao ra theo cach twong tu nhu & Vi du diéu
ché 28 bing cach st dung metyl pyrolidin-3-carboxylat hydroclorua (0,667g,
4,03mmol). (Hiéu suét 3 budc: 14%) |

'H-NMR (500MHz, CLOROFOM-D) ¢ 7,77 (d, J = 6,1 Hz, 1H), 5.69 (d,
J=6,1Hz, 1H), 5,22 (s, 2H), 3,79-3,65 (m, 4H), 3,65-3,46 (m, 2H), 3,40 (s, 1H),
3,13 (t,J=17,0 Hz, 1H), 2,21 (d, J= 7,0 Hz, 2H)

Vi du diéu ché 40: Etyl 1-(2-aminopyrimidin-4-yl)-3-metylpiperidin-3-carboxylat

Budc 1: 1-(tert-butyl) 3-etyl piperidin-1,3-dicarboxylat

Etyl piperidin-3-carboxylat (1,0g, 6,36mmol) dugc hoa tan trong DCM
(50ml), va tiép d6 di-tert-butyl dicacbonat (1,754ml, 7,63mmol) va TEA (1,733ml,
12,72mmol) duge bd sung vao. N6 duge khudy khudy & nhiét do trong phong
trong 4 gi¢. Sau khi phan Umg nay dugc dung bang cach bd sung nudce, n6 duge
hoa tan trong DCM va duoc rira bing nudc. Dung méi hitu co duge 1am kho trén
magie sulfat va dung méi hitu co dugc loai bd dudi &p sudt giam. San phdm mong

mudn da thu dugc béng cach tinh ché béng cot silicagel. (Hiéu suét: 70%)
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'H-NMR (500MHz, CLOROFOM-D) 6 4,16 (q, J = 7,1 Hz, 3H), 3,94 (d,
J=12,8 Hz, 1H), 2,93 (s, 1H), 2,87-2,75 (m, 1H), 2,45 (t, J = 10,5 Hz, 1H), 2,06
(dd, J = 13,1, 4,0 Hz, 1H), 1,72 (dt, J = 13,1, 3,7 Hz, 1H), 1,68-1,59 (m, 1H),
1,51-1,45 (m, 10H), 1,32-1,17 (m, 3H)

Buéc 2: 1-(tert-butyl) 3-etyl 3-metylpiperidin-1,3-dicarboxylat

Diisopropylamin (1,277ml, 8,96mmol) dugc hoa tan trong THF (22,4ml),
va tiép d6 n-butyllithi (3,58ml, 8,96mmol) dugc bd sung vao & -78°C. Hén hop
nay dugc khudy & -78°C trong 10 phut, va dugc khudy & nhiét do trong phong
trong 10 phut, va tiép d6 dugc ha xudng nhiét d9 -78°C. Hon hop phéan tmg nay
duoc bd sung 1-(tert-butyl) 3-etyl piperidin-1,3-dicarboxylat (1,153g, 4,48mmol)
da thu duge trong bude 1 duge hoa tan trong THF (22,40ml). Sau khi khudy & -
78°C trong 1 gi¢, iodometan (0,336ml, 5,37mmol) dugc bd sung vao va dugc
khudy & nhiét do trong phong trong 1 gid. Sau khi phan tmg duogc dimg bing dung
dich nudc amoni clorua, n6 duge hoa tan trong etyl axetat va dugc rira béng nudc.
Dung mdi hitu co duge 1am kho trén magie sulfat va dung mdi hitu co duge loai
b6 dudi 4p suét giam. San phdm mong mudn da thu duge bang cach tinh ché bang
cot silicagel. (Hiéu sudt: 21%)

'H-.NMR (400MHz, CLOROFOM-D) 6 4,21-4,03 (m, 2H), 3,82 (d, J =
13,3 Hz, 1H), 3,48-3,36 (m, 1H), 3,32-3,18 (m, 1H), 3,17-3,07 (1H), 2,07-1,95 (m,
1H), 1,58 (d, J = 7,3 Hz, 1H), 1,56 (s, 1H), 1,52 (dd, J = 9,6, 4,1 Hz, OH), 1,48-
1,38 (m, 11H), 1,29-1,20 (m, 3H), 1,14 (s, 3H)

Budc 3: Etyl 3-metylpiperidin-3-carboxylat hydroclorua

San phdm mong mudn dugce tao ra theo cach tuong tu nhu & Bude 2 cia
Vi du didu ché 1 bang cach st dung 1-(tert-butyl) 3-etyl 3-metylpiperidin-1,3-
dicarboxylat (0,250g, 0,921mmol) da thu dugc trong budc 2 va bude tiép theo sir
dung luén ma khong can tinh ché thém.

m/z (M+H)" theo tinh toan cho CoH;sNO,: 172, thuc té 12 172
Budc 4: Etyl 1-(2-aminopyrimidin-4-yl)-3-metylpiperidin-3-carboxylat
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San phdm mong mudn duge tao ra theo céch tuong tu nhu & Vi du diéu
ché 28 bang cach st dung etyl 3-metylpiperidin-3-carboxylat hydroclorua (0,191g,
0,921mmol) da thu dugc trong bude 3. (Hiéu suét 3 bude: 45%)

'H-NMR (500MHz, CLOROFOM-D) 6 7,83 (q, J = 6,2 Hz, 1H), 6,01 (d,
J=6,4Hz, 1H), 4,84 (d, J= 17,1 Hz, 2H), 4,31-4,02 (m, 3H), 3,98 (d, /= 12,2 Hz,
1H), 3,24-2,93 (m, 2H), 2,18 (dt, J = 13,2, 5,0 Hz, 1H), 1,69-1,53 (m, 2H), 1,53-
1,41 (m, 1H), 1,20-0,94 (m, 6H) '

Vi du diéu ché 41: Benzyl (S)-2-(1-(2-aminopyrimidin-4-yl)piperidin-3-yl)axetat

Budc 1: axit (R)-1-(2-clopyrimidin-4-yl)piperidin-3-carboxylic

Hop chét trung gian da thu duge trong Vi du didu ché 30, etyl (R)-1-(2-
clopyrimidin-4-yl)piperidin-3-carboxylat (0,950g, 3,52mmol) duoc bd sung vao
THF (17,6ml) va etanol (17,6ml), va tiép d6 dung dich nuéc natri hydroxit 6N
(2,94ml, 17,61mmol) dugc bd sﬁng vao va duoc khudy ¢ nhiét do trong phong
trong 4 gid. Sau khi loai bd dung méi dudi ap suat giam, né duge hoa tan trong
etyl axetat va duoc rira bang nude. San phim mong mudn d3 thu dugc bang cach
tinh ché bang cot silicagel. (Hiéu suét: 66%)

'H-NMR (400MHz, CLOROFOM-D) § 8,02 (d, J = 6,4 Hz, 1H), 6,43 (d,
J=15,9 Hz, 1H), 4,40-4,18 (1H), 4,18-4,11 (2H), 4,02 (s, 1H), 3,39 (dd, J = 13,5,
9,4 Hz, 1H), 3,25 (t, J = 10,5 Hz, 1H), 2,61-2,44 (m, 1H), 2,16-2,04 (m, 1H),
1,93-1,70 (m, 2H), 1,63-1,54 (m, 1H), 1,25 (td, J=7.1, 2,7 Hz, 3H)

Budce 2: Benzyl (S)-2-(1-(2-clopyrimidin-4-yl)piperidin-3-yl)axetat

Axit (R)-1-(2-clopyrimidin-4-yl)piperidin-3-carboxylic (0,300g,
1,241 mmol) da thu dugc trong bude 1 duge hoa tan trong DCM (12,4ml), va tiép
d6 oxalyl clorua (0,543ml, 6,21mmol) va DMF (0,481ul, 6,21pmol) 1an luot duoc
bd sung vao timg giot. Sau khi khudy & nhiét d trong phong trong 1 gid, dung
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mdi dugce loai bo dudi ap suit giam. Chit phan ing dugc hoa tan trong axetonitril
(10,3ml) va THF (10,3ml), va tiép d6 trimetylsilyldiazometan (1,86ml, 3,72mmol)
3 hoa tan trong 2M dietyl ete & 0°C duoc bd sung vio. Sau khi khudy & nhiét do
trong phong trong 16 gid, dung moi dugc loai bo dudi ap suét giam. Chat phan
mg dugc hoa tan trong 2,4,6-trimetylpyridin (8,26ml), rugu benzylic (0,27 1ml,
2,61mmol) dugc bd sung vao, tiép d6 khudy & 180°C trong 7 phit. Sau khi phén
trng nay dugc dimg bing cach bd sung nude, né duge hoa tan trong dietyl ete,
dugc rira bang nuée, va duge 1am kho trén magie sulfat. San phim mong mudn da
thu duoc bang cach tinh ché bing cot silicagel. (Hiéu suét: 52%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 8,07 (t, J= 5.6 Hz, 1H), 6,49 (d, J
= 6,4 Hz, 1H), 4,49-4,17 (1H), 4,06 (t, /= 6,1 Hz, 1H), 3,45 (dd, J= 13,3, 9.3 Hz,
1H), 3,40-3,26 (m, 1H), 2,73-2,59 (m, 1H), 2,17 (dd, /= 17.7, 4,6 Hz, 1H), 2,01-
1,79 (m, 2H), 1,73-1,54 (m, 1H)

Buédce 3: Benzyl (5)-2-(1-(2-aminopyrimidin-4-yl)piperidin-3-yl)axetat

San phdm mong mudn duge tao ra theo cach tuong tu nhu & Vi du didu
ché 2 bing cach st dung benzyl (S)-2-(1-(2-clopyrimidin-4-yl)piperidin-3-
yl)axetat (0,224g, 0,648mmol) da thu dugc trong budce 2. (Hicu sudt 2 budc: 40%)

'H-NMR (500MHz, CLOROFOM-D) § 7.82 (d, J = 6,4 Hz, 1H), 7,43-
7,35 (m, 5H), 5,89 (d, J = 6,1 Hz, 1H), 5,17 (t, J = 12,8 Hz, 2H), 4,66 (s, 2H),
4,18 (d, J= 11,6 Hz, 2H), 3,03-2,92 (m, 1H), 2,77 (dd, J = 13,1, 10,1 Hz, 1H),
2,44-2.25 (m, 2H), 2,07 (dd, J = 10,7, 7,3 Hz, 1H), 1,96-1,86 (m, 1H), 1,72 (dt, J
= 13,4, 4,0 Hz, 1H), 1,60-1,47 (m, 1H), 1,39-1,22 (m, 1H)

Vi du diéu ché 42: Etyl (S, E)-3-(1-(2-aminopyrimidin-4-yl)piperidin-3-yl)acrylat

Nq O
HzN)\\N "O'\\\\/U\O/\

Budce 1: tert-butyl (R)-3-formylpiperidin-1-carboxylat
1-(tert-butyl) 3-etyl piperidin-1,3-dicarboxylat (1,73g, 6.72mmol) da thu
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dugce trong budce 1 cia Vi du didu ché 40 duge hoa tan trong toluen (67,2ml) va
tiép d6 1 M diisobutyl nhém hydrua (16,81ml, 16,81mmol) dugc bd sung timg
giot vao & -78°C va duoc khudy trong 3 gid va 30 phut. Phin (mg nay dugc dimg
bing cach b sung tir tir etyl axetat (10ml) va metanol (5ml) vao & -78°C. Sau 15
phut, dung dich nuéc 1M cla natri kali tartrat dugc bd sung vao va dugc khuéy
trong 1 gid, va tiép d6 dugce pha loang béng etyl axetat va duogc loc dé loai bd chat
két tia. Dung mbi hitu co duge loai bd dudi 4p sudt giam va tiép d6 duge tinh ché
bing cot silicagel dé tao ra san pham mong mudn. (Hiéu sudt: 20%)

'H-NMR (400MHz, CLOROFOM-D) § 9,69 (s, 1H), 3,91 (d, J= 13,3 Hz,
1H), 3,64 (d, J= 12,3 Hz, 1H), 3,31 (dd, J= 13,5, 8,5 Hz, 1H), 3,14-2,99 (m, 1H),
2,41 (s, 1H), 1,93 (d, J=3,7 Hz, 1H), 1,76-1,59 (m, 2H), 1,52-1,46 (m, 1H), 1,46-
1,36 (9H)

Bude 2: tert-butyl (S,E)-3-(3-etoxy-3-oxopro-1-phen-1-yl)piperidin-1-carboxyiat

Tert-butyl (R)-3-formylpiperidin-1-carboxylat (0,283g, 1,327mmol) da thu
dugce trong bude 1 duge hoa tan trong DCM (6,63ml), va etyl 2-(triphenyl-15-
phosphanyliden) axetat (0,601g, 1,725mmol) dugc bd sung vao, va dugc khudy &
nhiét do trong phong trong 16 giod. Dung mdi hitu co duge loai bd dudi dp suét
gidm va tiép d6 dugc tinh ché bang cot silicagel dé tao ra san phidm mong mudn.
(Hiéu sudt: 96%)

'H-NMR (400MHz, CLOROFOM-D) § 6,83 (dd, J = 15,8, 6,6 Hz, 1H),
5,85 (dd, J= 16,0, 1,4 Hz, 1H), 4,18 (q, /= 7,0 Hz, 2H), 3,89 (td, J = 8,6, 4,3 Hz,
2H), 2,81 (t, J= 11,2 Hz, 2H), 2,43-2,22 (m, 1H), 1,87 (dd, /= 13,0, 3.9 Hz, 1H),
1,67 (dt, J= 13,0, 3,9 Hz, 1H), 1,48 (s, 1H), 1,43 (d, J= 14,6 Hz, 9H), 1,41-1,31
(m, 1H), 1,27 (dd, J= 13,5, 6,2 Hz, 3H)

Budc 3: Etyl (S, E)-3-(1-(2-clopyrimidin-4-yl)piperidin-3-yl)acrylat

Etyl (S,E)-3-(piperidin-3-yl)acrylat hydroclorua dugc tao ra theo cach
twong tw nhu & Bude 2 cia Vi du didu ché 1 bang cach st dung tert-butyl (S, E)-3-
(3-etoxy-3-oxopro-1-phen-1-yl)piperidin-1-carboxylat da thu dugc trong budc 2,

va tiép d6 san pham mong mudn dugc tao ra theo céch tuong ty nhu & Budce 1 cua
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Vi du didu ché 28 ma khong cén tinh ché thém. (Hiéu suit: 91%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,02 (d, J = 6,4 Hz, 1H), 6,86 (dd,
J =158, 7,1 Hz, 1H), 6,39 (d, J = 5,9 Hz, 1H), 5,89 (dd, J = 16,0, 1,4 Hz, 1H),
4,51-4,15 (m, 3H), 3,06-2,92 (m, 1H), 2,86 (dd, J= 13,0, 10,7 Hz, 1H), 2,51-2,31
(m, 1H), 2,01-1,92 (1H), 1,90-1,78 (1H), 1,65-1,55 (m, 1H), 1,54 (s, 3H), 1,52-
1,41 (m, 1H), 1,29 (t, J= 7,1 Hz, 3H)

Budc 4: Etyl (S, E)-3-(1-(2-aminopyrimidin-4-yl)piperidin-3-yl)acrylat

San phim mong mudn dugc diéu ché theo cich tuong ty nhu & Vi du didu
ché 2 bang cach st dung etyl (S, E)-3-(1-(2-clopyrimidin-4-yl)piperidin-3-
yl)acrylat d& thu dugc trong bude 3. (Hiéu sudt 2 bude: 49%)

"H-NMR (500MHz, CLOROFOM-D) 6 7,94-7,81 (m, 1H), 6,91 (dd, J =
15,9, 7,0 Hz, 1H), 5,97 (t, J= 6,0 Hz, 1H), 5,95-5,84 (1H), 4,73 (d, J = 18,0 Hz,
2H), 4,41 (s, 1H), 4,23 (q, J= 7,1 Hz, 2H), 4,20-4,06 (m, 1H), 3,00-2,85 (m, 1H),
2,78 (dd, J=13,1, 10,4 Hz, 1H), 2,48-2,31 (1H), 1,98 (d, J = 12,5 Hz, 1H), 1,87-
1,77 (m, 1H), 1,62-1,53 (m, 1H), 1,53-1,42 (m, 1H), 1,32 (t, J= 7,2 Hz, 3H)

Vi du diéu ché 43: Etyl 1-(2-aminopyrimidin-4-yl)piperidin-3-carboxylat

N7 0
Ny
H,N” N7 N o

San phim mong mudn dugc tao ra theo céch trong ty nhu & Vi du diéu
ché 28 bing cach sir dung etyl piperidin-3-carboxylat (0,626ml, 4,03mmol). (Hiéu
suét 3 budc: 14%)

'H-NMR (500MHz, CLOROFOM-D) 6 7,86 (d, J= 6,1 Hz, 1H), 6,01 (d,
J = 6,4 Hz, 1H), 4,93 (s, 2H), 4,58-4,29 (1H), 4,29-4,14 (2H), 4,14-4,01 (1H),
3,33-3,12 (1H), 3,12-2,98 (1H), 2,67-2,43 (m, 1H), 2,23-1,96 (1H), 1,82 (d, J =
4,0 Hz, 1H), 1,74-1,61 (1H), 1,56 (s, 1H), 1,39-1,23 (3H)

Vi du diéu ché 44: tert-butyl (S)-2-((1-(2-aminopyrimidin-4-yl)piperidin-3-
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yl)oxy)axetat

HZNjl:NE\r\(j’o\)?\o><

Budc 1: Benzyl (S)-3-hydroxypiperidin-1-carboxylat

(S)-piperidin-3-ol hydroclorua (1,0g, 7,27mmol) dugc hoa tan trong DCM
(14,5ml), TEA (2,026ml, 14,53mmol) duoc bd sung vao, va benzyl
cacbonocloridat (1,025ml, 7,27mmol) dugc bd sung timg giot vao & 0°C trong 2
gid va 30 phiit. Hon hop nay duge khudy tiép & 0°C trong 30 phut, dugc pha
loang bing DCM, va dugc rira bang dung dich nude 1N HCIL. Dung méi hitu co
dwoc 1am khd trén magie sulfat va tiép d6 dung méi hitu co dugce loai bd dudi 4p
sudt giam. N6 duge sir dung ludn trong phan tng tiép theo ma khong can tinh ché
thém.

"H-NMR (500MHz, CLOROFOM-D) § 7,57-7,31 (m, 5H), 5,27-5,09 (2H),
3,90-3,70 (m, 2H), 3,61 (s, 1H), 3,38-3,15 (m, 2H), 2,00-1,87 (m, 1H), 1,87-1,73
(1H), 1,73-1,46 (m, 3H)

Budce 2: Benzyl (S)-3-(2-(tert-butoxy)-2-oxoetoxy)piperidin-1-carboxylat

Sau khi hoa tan benzyl (S)-3-hydroxypiperidin-1-carboxylat (7,27mmol)
da thu dugc trong bude 1 trong toluen (14,5ml), tert-butyl 2-bromoaxetat
(1,611ml, 10,91mmol) va tetra-n-butylamoni hydro sulfat (0,074g, 0,218mmol) da
hoa tan trong 5ml nude duge bd sung vao. Natri hydroxit (7,27g, 182mmol) da
hoa tan trong 7,.27ml nude duge bd sung timg giot vao phan tmg nay. Sau khi
khudy & nhiét d6 trong phong trong 16 gid, n6 duge hoa tan trong etyl axetat va
dugce rira bang nuée mudi. Dung mdi hitu co duge 1am khd trén magie sulfat va
dung moi hitu co dugce loai bd duéi ap suit giam. San phim mong mubn d thu
duge bang cach tinh ché bang cot silicagel (Hidu sudt: 59%)

"H-NMR (400MHz, CLOROFOM-D) § 7,46-7,26 (5H), 5,11 (s, 2H), 3,96
(s, 2H), 3,88 (d, J= 11,4 Hz, 1H), 3,66 (d, J = 12,8 Hz, 1H), 3,41 (s, 1H), 3,21-
3,07 (2H), 1,96 (s, 1H), 1,77 (d, J= 3,7 Hz, 1H), 1,59 (d, J= 9,6 Hz, 1H), 1,45 (s,
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9H)

Budc 3: tert-butyl (S)-2-(piperidin-3-yloxy)axetat

Benzyl (S)-3-(2-(tert-butoxy)-2-oxoetoxy)piperidin-1-carboxylat da thu
dugc trong bude 2 dugce hoa tan trong etanol (21,2ml), va tiép d6 Pd/C (0,1485g,
1,395mmol) dugc bd sung vao va phan tng kh bao vé dugce thyc hién nho st
dung bong hydro. Sau khi loc qua dém Xelit, dung mdi dugc loai b6 dusi ap sudt
giam, va dugc tinh ché bang cot silicagel @8 tao ra san phdm mong mudn. (Hiéu
suét: 100%)

'H-NMR (500MHz, CLOROFOM-D) § 4,03 (dd, J= 25,9, 16,5 Hz, 2H),
3,45-3,31 (m, 1H), 3,09 (dd, J = 12,4, 2,6 Hz, 1H), 2,90-2,78 (m, 1H), 2,78-2,62
(2H), 2,04-1,91 (m, 1H), 1,79-1,70 (1H), 1,61 (tt, J= 12,8, 4,4 Hz, 1H), 1,56-1,39
(m, 11H)

Budc 4: tert-butyl (S)-2-((1-(2-aminopyrimidin-4-yl)piperidin-3-yl)oxy)axetat

Séan phém mong mudn dugc tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 28 biang cich st dung fert-butyl (S)-2-(piperidin-3-yloxy)axetat (0,517g,
1,577mmol) da thu dugc trong budce 3. (Hiu suét 3 budc: 50%)

'H-NMR (400MHz, CLOROFOM-D) § 7,83 (t, J= 3,2 Hz, 1H), 5,96 (d, J
= 6,4 Hz, 1H), 4,64 (s, 2H), 4,15 (d, J = 11,9 Hz, 1H), 4,06-4,00 (2H), 3,87 (s,
1H), 3.41 (t, J= 4,1 Hz, 1H), 3,21-3,04 (m, 2H), 2,05 (s, 1H), 1,83 (s, 1H), 1,53~
1,38 (m, 11H)

Vi du didu ché 45: tert-butyl (S)-2-((1-(6-aminopyridin-2-yl)piperidin-3-
yl)oxy)axetat

LN ot X
NU o

H,N

San phdm mong muén duge tao ra theo cach twong tu nhu & Budce 1 cla

Vi du didu ché 29 va Vi du diéu ché 2 bing cich st dung fert-butyl (S)-2-
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(piperidin-3-yloxy)axetat (0,503g, 2,336ml) da diéu ché trong budc 3 ciia Vi du
diéu ché 44. (Hiéu suit 3 budc: 6%)

'H-NMR (400MHz, CLOROFOM-D) § 7,22 (d, J = 7,8 Hz, 1H), 6,01 (d,
J=28,2Hz, 1H), 5,82 (d, J= 7.8 Hz, 1H), 4,25 (dd, J = 12,3, 4,1 Hz, 1H), 4,22-
4,09 (m, 2H), 4,05 (s, 2H), 3,94-3,85 (m, 1H), 3,45 (td, J=9,1, 4,4 Hz, 1H), 2,92-
2,80 (m, 2H), 2,09 (d, J= 3,7 Hz, 1H), 1,89-1,74 (m, 1H), 1,55-1,49 (m, 2H), 1,47
(s, 9H)

Vi du diéu ché 46: tert-butyl (R)-2-((1-(2-aminopyrimidin-4-yl)piperidin-3-

yl)oxy)axetat

g 2\
HzNJ\\N D*‘OQJ\O

Sén phé.m mong mubn duoc tao ra theo cach trong ty nhu ¢ Vi du diéu
ché 44 bing cach sir dung (R)-piperidin-3-ol hydroclorua (1,0g, 7,27mmol). (Hiéu
sudt 5 budc: 23%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,80 (d, J = 6,4 Hz, 1H), 5,96 (d,
J=6,4 Hz, 1H), 4,91 (s, 1H), 4,21-4,08 (1H), 4,08-3,96 (2H), 3,84 (d, J= 12,8 Hz,
1H), 3,55-3,37 (m, 1H), 3,27-3,08 (2H), 2,29-1,89 (m, 1H), 1,90-1,75 (m, 1H),
1,69-1,57 (m, 1H), 1,57-1,48 (m, 1H), 1,47 (s, 9H)

Vi du didu ché 47: tert-butyl (R)-2-((1-(2-aminopyrimidin-4-yl)piperidin-3-
yl)oxy)-2-metylpropanoat

HZNL@O-“O%?\OX

Bude 1: (R)-1-benzylpiperidin-3-ol
(R)-piperidin-3-ol hydroclorua (1,0g, 7,27mmol) dugc hoa tan trong DMF
(14,5ml) va kali cacbonat (2,210g, 15,99mmol) va benzyl bromua (0,951ml,
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7,99mmol) dugc bd .sung vao. Phan tng ndy dugc khudy & 60°C trong 3 ngay.
Sau khi loc kali cacbonat, dung méi DMF dugc loai bé dudi ép sudt giam. San
phim mong muén da thu dugc bang cach tinh ché bang cot silicagel. (Hiéu suét:
57%)

"H-NMR (500MHz, CLOROFOM-D) ¢ 7,33 (td, J = 8,0, 6,1 Hz, 4H),
7,28-7,23 (m, 1H), 3,84 (t, J= 3,8 Hz, 1H), 3,53 (s, 2H), 2,50 (d, J = 14,0 Hz, 3H),
2,27 (s, 1H), 1,95-1,74 (1H), 1,75-1,46 (m, 3H)

Budc 2: tert-butyl (R)-2-((1-benzylpiperidin-3-yl)oxy)axetat

San phim mong mudn dugc tao ra theo cch tuong tu nhu & Budce 2 cua
Vi du didu ché 44 bing cach sir dung (R)-1-benzylpiperidin-3-ol (0,785g,
4,10mmol) da diéu ché trong budc 1. (Hiéu suét: 40%)

'"H-NMR (400MHz, CLOROFOM-D) 6 7,39-7,26 (m, 4H), 7,24-7,20 (m,
1H), 3,96 (s, 2H), 3,52 (s, 2H), 3,49-3,39 (m, 1H), 3,06-2,91 (m, 1H), 2,65 (d, J =
11,0 Hz, 1H), 2,07-1,90 (3H), 1,71 (dt, J = 13,7, 3,7 Hz, 1H), 1,55-1,46 (1H),
1,46-1,40 (m, 9H), 1,28 (ddd, J= 22,1, 12,2, 4,5 Hz, 1H)

Budc 3: tert-butyl (R)-2-((1-benzylpiperidin-3-yl)oxy)-2-metylpropanoat

Sau khi hoa tan fert-butyl (R)-2-((1-benzylpiperidin-3-yl)oxy)axetat
(0,507g, 1,660mmol) da didu ché trong budc 2 trong THF (10ml), lithi
bis(trimetylsilyl)amit (1,938ml, 2,52mmol) dugc bd sung vao & -78°C. Sau khi
khudy & nhiét d6 trong phong trong 1 gid, hdn hop ndy dugc 1am lanh xubng -
78°C, va tiép d6 iodometan (0,068ml, v1,109mm01) da hoa tan trong THF (0,7ml)
duoc bd sung vao. N6 duge khudy mot 14n nira & nhiét do trong phong trong 1 gio.
Tert-butyl 2-(((R)-1-benzylpiperidin-3-yl)oxy)propanoat ma di dugc thém vao
mdt nthém metyl da thu dugc bing cach tinh ché bing cot silicagel. Phuong phap
twong tu dugc lap lai dé tao ra san phim mong mudn. (Hiéu suét: 38%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,28 (d, J = 4,6 Hz, 4H), 7,24-
7,15 (m, 1H), 3,48 (d, J = 3,7 Hz, 2H), 3,46-3,37 (m, 1H), 3,01 (dt, /= 10,5, 2,1
Hz, 1H), 2,76-2,64 (m, 1H), 2,04-1,81 (m, 4H), 1,64 (tt, J = 10,2, 3,4 Hz, 1H),
1,58-1,45 (m, 1H), 1,37 (d, J= 6,9 Hz, 9H), 1,34 (s, 3H), 1,33-1,29 (m, 3H), 1,29-
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1,14 (m, 1H)

Budc 4: tert-butyl (R)-2-((1-(2-aminopyrimidin-4-yl)piperidin-3-yl)oxy)-2-
metylpropanoat

San phém mong mudn duge tao ra theo cach tuong tu nhu & Vi du diéu
ché 44 (Buéc 3, Budc 4) bing cach sir dung tert-butyl (R)-2-((1-benzylpiperidin-
3-yl)oxy)-2-metylpropanoat di diéu ché trong budc 3. (Hiéu sut 4 budc: 43%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,14 (d, J= 95,6 Hz, 1H), 6,29 (s,
1H), 4,45 (s, 2H), 3,54 (s, 1H), 3,13 (s, 2H), 2,33-2,01 (m, 3H), 1,46 (s, 9H), 1,38
(d, J= 14,2 Hz, 6H)

Vi du diéu ché 48: Metyl 1-(2-aminopyrimidin-4-yl)-3-metylpyrolidin-3-

carboxylat
N;\/H\ 0] /
HZN)\\N N & ©

San pham mong mudn dugc tao ra theo cach tuong ty nhu & Vi du didu
ché 40 bing cach st dung metyl pyrolidin-3-carboxylat hydroclorua (1,0g,
6,04mmol). (Hiéu suét 6 budc: 30%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,82 (d, J = 5,9 Hz, 1H), 5,72 (d,
J=35,9 Hz, 1H), 4,68 (s, 2H), 3,99-3,76 (1H), 3,71 (s, 3H), 3,52 (s, 1H), 2,54-2,36
(1H), 1,95-1,81 (m, 1H), 1,63 (m, 2H), 1,38 (s, 3H)

Vi du diéu ché 49: Metyl 1-(6-aminopyridin-2-yl)-3-metylpyrolidin-3-carboxylat

Séan phém mong mudn duoc tao ra theo cach twong tu nhu & Vi du diéu
ché 29 bang cach st dung hop chit trung gian, metyl 3-metylpyrolidin-3-
carboxylat hydroclorua (0,390g, 2,171mmol) da duoc didu ché trong Vi du diéu
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ché 48. (Hiéu suét 3 budc: 10%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,22 (t, J= 8,0 Hz, 1H), 5,78 (d, J
=17,3 Hz, 1H), 5,71 (d, J = 8,2 Hz, 1H), 4,13 (s, 2H), 3,83 (d, J = 10,5 Hz, 1H),
3,69 (s, 3H), 3,57-3,41 (m, 2H), 3,32 (d, J = 10,5 Hz, 1H), 2,51-2,36 (m, 1H),
1,92-1,80 (m, 1H), 1,37 (s, 3H)

Vi du didu ché 50: Metyl (1R,4r)-4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-

carboxylat
O
N/ _ .\‘\”\O/
O
H,N7 N7 0

Budce 1: Metyl (1R,4r)-4-hydroxyxyclohexan-1-carboxylat

Axit (1R,4r)-4-hydroxyxyclohexan-1-carboxylic (0,300g, 2,081mmol)
dugc hoa tan trong metanol (10ml) va axit sulfuric (0,017ml, 0,312mmol) durge bd
sung vao. Sau khi khudy ¢ 60°C trong 16 gid, dung m6i hiru co duge loai bo dudi
ap sudt giam va dugc tinh ché bing cot silicagel dé tao ra san phim mong mudn.
(Hiéu suat: 100%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,25 (d, J = 5,9 Hz, 1H), 6,64-
6,50 (m, 1H), 5,16-5,05 (1H), 3,73-3,62 (m, 3H), 2,35 (tt, J = 11,4, 3,7 Hz, 1H),
2,18 (dt, J= 12,8, 3,5 Hz, 2H), 2,07 (dd, J= 14,2, 3,7 Hz, 2H), 1,74-1,56 (m, 2H),
1,49 (ddd, J= 23,0, 12,7, 3,5 Hz, 2H)

Budc 2: Metyl (1R,4r)-4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat

San phdm mong mudn dugc tao ra theo cach twong tu nhu & Vi du didu
ché 117 bang cach st dung metyl (1R,4r)-4-hydroxyxyclohexan-1-carboxylat
(0,333, 2,105mmol). (Hiéu suit 2 budc: 28%)

'H-NMR (400MHz, CLOROFOM-D) § 7,98 (d, J = 5,9 Hz, 1H), 6,01 (d,
J=135,5Hz, 1H), 5,02-4,89 (m, 1H), 4,82 (s, 2H), 3,68 (dd, J = 7.3, 2,7 Hz, 5H),
2,44-2.26 (m, 1H), 2,20-1,99 (im, 4H), 1,71-1,57 (m, 2H), 1,52 (s, 1H), 1,41 (dd, J
=12,6, 3,4 Hz, 1H)
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Vi du diéu ché 51: Metyl (1S,45)-4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-

carboxylat
: O
SUORS
NG
H,NT N7 0

Séan phém mong mubn dugc tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 50 bang cach st dung axit (1S,4s)-4-hydroxyxyclohexan-1-carboxylic (1,000g,
6.94mmol). (Hiéu suit 3 budc: 20%) |

'H-NMR (400MHz, CLOROFOM-D) § 7,93 (t, J = 5,7 Hz, 1H), 6,00 (t, J |
= 5,7 Hz, 1H), 5,20-4,97 (m, 3H), 3,64 (s, 3H), 2,45-2,31 (m, 1H), 2,04-1,81 (m,
4H), 1,79-1,52 (m, 4H)

Vi du diéu ché 52: Metyl 2-(3-(6-aminopyridin-2-yl)phenyl)-2-metylpropanoat

Budc 1: Metyl 2-mety1—2-(3—(4,4,5,5-tetrametyl-.1,3,2-dioxaborolan—2-
yl)phenyl)propanoat

Sau khi hoa tan metyl 2-(3-bromophenyl)-2-metylpropanoat (250mg,
0,972mmol), 4,4,4,4,5,5,5,5-octametyl-2,2-bi( 1,3,2-dioxaborolan) (296mg,
1,17mmol), kali axetat (286mg, 2,92mmol) va phtrc chéat 1,1'-
bis(diphenylphosphino)feroxen-paladi(Il)diclorua diclometan (39,7mg,
0,0490mmol) trong 9,72ml 1,4-dioxan, oxy da hoa tan dugc loai bo thong qua
viée thdi bot khi nito ciing véi khudy, va ludng khong khi bén ngoai vao bi chin
trong mot binh chira kin. Phan tng nay dugc khudy & 110°C trong 15 gid va va
sau d6 duoc 1am ngudi xudng nhiét do trong phong. Sau khi loc qua dém Xelit va
loai bé dung méi hiru co dudi ap suét giam, san phdm mong mudn da thu duoc

bang cach tinh ché bang cot silicagel (etyl axetat:hexan). (Hiéu suat: 94%)
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'H-NMR (400MHz, CLOROFOM-D) 6 7,77 (s, 1H), 7,69 (d, J= 7,3 Hz,
1H), 7,46-7,37 (1H), 7,33 (t, J = 7,5 Hz, 1H), 3,65 (s, 3H), 1,60 (s, 6H), 1,34 (s,
12H)

Budce 2: Metyl 2-(3-(6-((tert-butoxycacbonyl)amino)pyridin-2-yl)phenyl)2-
metylpropanoat

Metyl 2-metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat (279mg, 0,917mmol) 43 dugc téng hop trong budc 1 va tert-
butyl (6-bromopyridin-2-yl)carbamat (251mg, 0,917mmol) d3 thu dugc trong Vi
du diéu ché 73, dung dich nudc natri cacbonat 2M (1,38ml, 2,75mmol) va
bis(triphenylphosphino)diclopaladi (64mg, 0,092mmol) dugc hoa tan trong
7,64ml dimetoxyetan, va oxy da hoa tan duoc loai bo thong qua viée thdi bot khi
nito ciing v6i khudy, va ludng khong khi bén ngoai vao bi chin trong mét binh
chira kin. Phan tng nay duoc khudy & 100°C trong 15 gid va va sau d6 dugc 1am
ngudi xudng nhiét do trong phong. Sau khi loc qua dém Xelit va loai bé dung mdi
hiru co duéi 4p sudt giam, dugc hoa tan trong etyl axetat va dugc rira bang nudc
mudi. Dung méi hiru co duoc 1am kho trén magie sulfat va dung mdi hitu co duge
loai bé duéi 4p sudt giam. San phim mong mubn d3 thu dugc bang cach tinh ché
bang cot silicagel (etyl axetat:hexan). (Hiéu suét: 72%)

'H-NMR (400MHz, CLOROFOM-D) § 7,95 (d, J = 1,8 Hz, 1H), 7,86 (d,

J=28,2 Hz, 1H), 7,80 (dt, J=17,3, 1,6 Hz, 1H), 7,76-7,66 (1H), 7,42-7,33 (m, 3H),

7,31 (s, 1H), 3,66 (s, 3H), 1,64 (s, 6H), 1,55 (s, 9H)

Budc 3: Metyl 2-(3-(6-aminopyridin-2-yl)phenyl)-2-metylpropanoat

Sén phém mong mudn dugc tao ra theo cach tuong tu nhu & Budce 4 cia
Vi du diéu ché 19 bang cach st dung metyl 2-(3-(6-((tert-
butoxycacbonyl)amino)pyridin-2-yl)phenyl)2-metylpropanoat (244mg,
0,659mmol) d& dugc tdng hop trong bude 2. (Hiéu sut: 81%)

'H-NMR (400MHz, CLOROFOM-D) § 7,92 (t, J= 1,8 Hz, 1H), 7,84-7,70
(m, 1H), 7,50 (t, /= 8,0 Hz, 1H), 7,39 (t, /= 7.5 Hz, 1H), 7,34 (dt, J=17.9, 1,6 Hz,
1H), 7,07 (d, J = 7,3 Hz, 1H), 6,54-6,39 (1H), 4,49 (s, 2H), 3,66 (s, 3H), 1,64 (s,
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6H)

Vi du diéu ché 53: Metyl 2-(3-(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat
N“ l
HNT N BN
O

Budce 1: Metyl 2-metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat

Metyl 2-(3-bromophenyl)-2-metylpropanoat (0,5g, 1,944mmol) va
4,4.4,4,5,5,5,5-0xametyl-2,2-bis(1,3,2-dioxaborolan) (0,494¢, 1,944mmol), kali
axetat (0,478g, 4,862mmol), phirc chat 1,1'-bis(diphenylphosphino)feroxendiclo-
paladi(IT)diclometan (0,08g, 0,098 mmol) dugc hoa tan trong 8ml 1,4-dioxan va
duoc khudy & 110°C trong 4 gid. Sau khi x4c nhan bang TLC 1a phan tmg d4 hoan
thanh, dung mdi hitu co duoc loai bo dudi ap suat giam. Sau khi chiét bang etyl
axetat (2 x 15ml), né duge rira bing nude mudi (20ml), va dung méi hitu co dugce
1am khé trén magie sulfat, va duoc loai bo dudi ap sudt giam. San phdm mong
mudn d3 thu duoc bang cach tinh ché bang cot silicagel (etyl axetat:hexan = 1:9).
(Hiéu suit: 85%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,76 (d, J = 0,9 Hz, 1H), 7,72-
7,65 (m, 1H), 7,43-7,37 (m, 1H), 7,31 (t, J= 7,5 Hz, 1H), 3,71-3,53 (m, 3H), 1,59
(s, 6H), 1,33 (s, 12H)

Budc 2: Metyl 2-(3-(2-clopyrimidin-4-yl)phenyl)-2-metylpropanoat

Metyl 2-metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat da thu dugc trong bude 1 (0,25g, 0,822mmol), 2,4-
diclopyrimidin (0,147g, 0,986mmol), 1ml natri cacbonat va
bis(triphenylphosphin)paladi(Il) diclorua (0,058g, 0,082mmol) dugc hoa tan trong
4ml DME va duoc khudy & 100°C trong 4 gid. Sau khi x4c nhan bing TLC 14
phéan rng d3 hoan thanh, dung méi hitu co dugce loai bd duéi 4p sudt giam. Sau

khi chiét bang etyl axetat (2 x 15ml), n6 dugc rira bang nude mubi (20ml), va
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dung méi hitu co duge 1am kho trén magie sulfat, va duge loai bé dudi dp suét
gidm. San pham mong mudn di thu duge bang céach tinh ché bang cot silicagel
(etyl axetat:hexan = 1:9). (Hiéu suét: 80%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,66-8,55 (m, 1H), 8,05 (dd, J =
15,1, 1,8 Hz, 1H), 7,98-7,85 (m, 1H), 7,66-7,56 (m, 1H), 7,56-7,38 (m, 2H), 3,70-
3,59 (3H), 1,67-1,58 (m, 6H)

Budc 3: Metyl 2-(3-(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat

Sén phém mong muén duoc tao ra theo cach twong tu nhu & Vi du didu
ché 19 (Bude 3, Budc 4) bang cach sir dung metyl 2-(3-(2-clopyrimidin-4-
yl)phenyl)-2-metylpropanoat (0,19g, 0,653mmeol) di thu duge trong budce 2. (Hidu
sudt 2 budc: 64%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,31 (d, /= 5,5 Hz, 1H), 8,00 (t, J
= 1,6 Hz, 1H), 7,84 (dt, J= 17,3, 1,6 Hz, 1H), 7,50-7,38 (2H), 7,06 (t, J= 5,3 Hz,
1H), 5,43 (s, 2H), 3,65 (t, J=15,3 Hz, 3H), 1,63 (s, 6H)

Vi du diéu ché 54: Metyl 2-(4-(6-aminopyridin-2-yl)phenyl)-2-metylpropanoat

Budc 1: Metyl 2-metyl-2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat

San pham mong muén duge tao ra theo cich twong tu nhu & Buée 1 cia
Vi du didu ché 53 bing cach st dung metyl 2-(4-bromophenyl)-2-metylpropanoat
(1g, 3,89mmol). (Hiéu suét: 95%)

'H-NMR (CLOROFOM-D) § 7,80 (d, J = 8,2 Hz, 2H), 7,39-7,31 (m, 2H),
3,74-3,59 (m, 3H), 1,60 (s, 6H), 1,37-1,32 (m, 12H)

Budc 2: Metyl 2-(4-(6-((tert-butoxycacbonyl)amino)pyridin-2-yl)phenyl)-2-

metylpropanoat
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San phdm mong mudn dugc tao ra theo cach twong ty nhu & Bude 2 cia
Vi du didu ché 53 bang cach sit dung metyl 2-metyl-2-(4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)propanoat (0,62¢g, 2,038mmol) da thu dugc trong

budc 1 va tert-butyl (6-clopyridin-2-yl)carbamat (0,559g, 2,446mmol). (Hi¢u suit:

62%)

'H-NMR (400MHz, CLOROFOM-D) & 7,88 (dt, J = 8,5, 2,1 Hz, 2H),
7,84 (d, J= 8,2 Hz, 1H), 7,70 (t, J = 8,0 Hz, 1H), 7,44-7,38 (m, 2H), 7,36 (d, J =
7,3 Hz, 1H), 7,31 (d, J= 11,4 Hz, 1H), 3,65 (s, 3H), 1,60 (s, 6H), 1,52 (s, 9H)

Budce 3: Metyl 2-(4-(6-aminopyridin-2-yl)phenyl)-2-metylpropanoat

San phim mong mudn duge tao ra theo cach twong tw nhu & Budce 4 cla
Vi du diéu ché 19 bang cach sir dung metyl 2-(4-(6-((tert-
butoxycacbonyl)amino)pyridin-2-yl)phenyl)-2-metylpropanoat (0,467g,
1,263mmol) da thu dugce trong budce 2. (Hi€u sudt: 78%)

"TH-NMR (400MHz, CLOROFOM-D) d 7,99-7,75 (m, 2H), 7,57-7,44 (m,
1H), 7,44-7,33 (m, 2H), 7.16-6,94 (m, 1H). 6,51-6,35 (m, 1H), 4,61 (s, 2H), 3,72-
3,51 (m, 3H), 1,73-1,51 (m, 6H)

Vi du didu ché 55: Metyl 2-(4-(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat

Budce 1: Metyl 2-(4-(2-clopyrimidin-4-yl)phenyl)-2-metylpropanoat

San phdm mong mubn dugc tao ra theo cach twong tu nhu & Bude 2 cua
Vi du diéu ché 53 bing cich st dung metyl 2-metyl-2-(4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)propanoat (0,7g, 2,301mmol) di thu dugc trong
budc 1 cta Vi du diéu ché 54 va 2,4-diclopyrimidin (0,411g, 2,76mmol). (Hiéu
suét: 99%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,65-8,56 (m, 1H), 8,09-8,01 (m,
2H), 7,61 (4, J= 5,5 Hz, 1H), 7,53-7.43 (m, 2H), 3,66 (d, J= 5,5 Hz, 3H), 1,62 (d,
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J=9,6Hz, 6H)

Budc 2: Metyl 2-(4-(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat

San pham mong mudn dugc tao ra theo cach tuong tu nhu & Vi du didu
ché 19 (Buéc 3, Budce 4) bang cach sir dung metyl 2-(4-(2-clopyrimidin-4-
yl)phenyl)-2-metylpropanoat (0,59g, 2,029mmol) d3 thu dugc trong buée 1. (Hiéu
sudt 2 budc: 44%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,43-8,20 (m, 1H), 8,05-7,83 (m,
2H), 7,54-7,34 (2H), 7,06-6,89 (m, 1H), 5,36 (s, 2H), 3,70-3,55 (m, 3H), 1,69-
1,51 (m, 6H)

Vi du diéu ché 36: Metyl 3-(3-(2-aminopyridin-4-yl)phenyl)propanoat

N“ l O

San phdm mong mudn dugc tao ra theo cich tuong tu nhu & Vi du didu
ché 26 bang cach sit dung metyl 3-(3-bromophenyl)propanoat (1g, 4,11mmol).
(Hiéu suit 2 budc: 69%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 8,13 (d, J = 5,2 Hz, 1H), 7,45 (d,
J=1,9 Hz, 2H), 7,40 (t, J= 7,6 Hz, 1H), 7,27 (s, 1H), 6,89 (d, J = 5,5 Hz, 1H),
6,72 (s, 1H), 4,64-4,42 (2H), 3,70 (s, 3H), 3,04 (t, /= 7,8 Hz, 2H), 2,70 (t, /= 7,8
Hz, 2H) |

Vi du diéu ché 57: Metyl 3-(3-(2-aminopyrimidin-4-yl)phenyl)propanoat
NZ | O

PN -

H,NT N o)

San pham mong muén duge tao ra theo cach twong ty nhu & Budce 1 cla

Vi du didu ché 28 va Vi du didu ché 2 bing cach s dung hop chét trung gian,
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metyl 3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (0,200g,
0,689mmol) d& dugc didu ché trong Vi du didu ché 56. (Hidu sut 3 budc: 43%)

'H-NMR (500MHz, CLOROFOM-D) § 8,33 (d, J = 5,2 Hz, 1H), 7,86 (s,
1H), 7,84-7,74 (m, 1H), 7,47-7,37 (1H), 7,32 (d, /= 7,3 Hz, 1H), 7,01 (d, /= 5,2
Hz, 1H), 5,57-5,31 (2H), 3,70 (d, J = 22,6 Hz, 3H), 3,03 (t, J = 7,8 Hz, 2H), 2,69
(t, J=7,8 Hz, 2H)

Vi du diéu ché 58: Metyl 3-(3-(2-aminopyridin-4-yl)phenyl)-2,2-

dimetylpropanoat

Budc 1: Metyl 3-(3-bromophenyl)-2,2-dimetylpropanoat

biisopropylamin (20,5ml, 144mmol) dugc bd sung vao 400ml
tetrahydrofuran khan, va 2,5 M n-butyllithi (57,6ml, 144mmol) dugc bd sung tir tir
tirng giot vao ¢ -78°C. Dung dich phan tng nay duoc khudy & cling nhiét d6 nay
trong 20 phut. Nhiét do dugc nang l1én nhiét 4o trong phong va duoc khudy trong
10 phut, tiép d6 duge ha xudng -78°C va dugc khudy trong 10 phit. Dung dich
phan tmg nay dugc bd sung timg giot vao metyl isobutyrat (16,5ml, 144mmol) da
hoa tan trong 100ml tetrahydrofuran khan. Dung dich phan ing nay dugc khudy &
-78°C trong 1 gi®, va 1-bromo-3-(bromometyl)benzen (30,0g, 120mmol) d& hoa
tan trong 100ml tetrahydrofuran khan duogc bd sung tir tir nho giot vao. Dung dich
phan tng nay dugc nang lén nhiét do trong phong va dugc khudy trong 20 phut.
Phén tng nay duge dirng bang cach bd sung dung dich nuéc axit clohydric IN
vao dung dich phan timg nay, dugc tiép sau boi viée chiét bang dietyl ete. L6p hitu
co duge ¢d dic dudi 4p suit giam va tiép d6 duge tinh ché bang cot silicagel (etyl
axetat:hexan) dé tao ra san phdm mong mubn. (Hidu suét: 72%).

"H-NMR (CLOROFOM-D) ¢ 7,35 (d, J = 7,9 Hz, 1H), 7,26-7,20 (1H),
7,13 (t, J= 7,8 Hz, 1H), 7,03 (d, J = 7,6 Hz, 1H), 3,67 (s, 3H), 2,81 (s, 2H), 1,18
(s, 6H)
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Buéc 2: Metyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat |

San pham mong mudn dugc tao ra theo cach twong tu nhu & Buée 1 cia
Vi du didu ché 52 bang cach st dung metyl 3-(3-bromophenyl)-2,2-
dimetylpropanoat da thu dugc trong bude 1. (Hiéu sut: 73%)

'H-NMR (CLOROFOM-D) 6 7,65 (d, J = 7.3 Hz, 1H), 7,54 (s, 1H), 7,29-
7,23 (m, 1H), 7,19 (d, J = 7,6 Hz, 1H), 3,66 (s, 3H), 2,86 (s, 2H), 1,33 (s, 12H),
1,18 (s, 6H)

Bude 3: Metyl 3-(3-(2-aminopyridin-4-yl)pheny!)2.2-dirmetyvlpropanoat

San phdm mong mubn dugce tac ra theo cach freng tw nhr & Budce 2 cla
Vi du difu ché 52 bang cach sir dung 4-bromopyridin-2-amin (109mg, 0,628mmol)
va metyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1.3,2~dioxaborcian-2-yiphenyl-
propanoat (200mg, 0,628mmol) d3 thu duge trong bude 2, va phan g tiép theo
dugc thyuc hién ma khéng can tinh ché.

'H-NMR (CLOROFOM-D) ¢ 8,11 (d, J= 5,5 Hz, 1H), 7,43 (d, /= 7,6 Hz,
1H), 7,37-7,29 (m, 2H), 7,15 (d, J= 7,6 Hz, 1H), 6,85 (d, J = 4,0 Hz, 1H), 6,67 (s,
1H), 4,56-4,43 (2H), 3,66 (s, 3H), 2,92 (s, 2H), 1,21 (s, 65}

U

Vi du didu ché 59: Metyl 3-(3-(2-aminopyrimidin-4-yi)phenvi)-2,2-

dimetylpropanoat

Buéce 1: Metyl 3-(3-(2-clopyrimidin-4-yl)phenyi)-2,2-dimetylpropanoat

San phdm mong mubn duoc tao ra theo cach trong tr nhu & Bude 2 cla
Vi du didu ché 52 bang cach st dung 2,4-diclopyrimidin (1,40g, 9,43mmol) v
metyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl-
propanoat (3,00g, 9,43mmol) da thu duge trong bude 2 cia Vidy diéu ché 58.
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(Hiéu suit: 76%)

'H-NMR (CLOROFOM-D) § 8,62 (d, J= 5,2 Hz, 1H), 7,91 (d, J= 7,9 Hz,
1H), 7.87 (s, 1H), 7,62 (d, J= 5,5 Hz, 1H), 7,41 (t, J= 7,6 Hz, 1H), 7,29 (d, J =
7,6 Hz, 1H), 3,70 (s, 3H), 2,96 (s, 2H), 1,22 (s, 6H)

Budc 2: Metyl 3-(3-(2-aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat

'Sén phidm mong mudn dugce tao ra theo cach tuong tu nhu & cac bude 3, 4
cia Vi du didu ché 19 bing cich st dung metyl 3-(3-(2-clopyrimidin-4-
yl)phenyl)-2,2-dimetylpropanoat (2,18g, 7,15mmol) dd thu dugc trong budc 1.
(Hiéu sut 2 budc: 44%)

"H-NMR_ (400MHz, CLOROFOM-D) ¢ 8,32 (d, J = 5,5 Hz, 1H), 7,85 (d,

J=17,8Hz, 1H), 7,80-7.69 (1H), 7,38 (t, /= 7,8 Hz, 1H), 7,23 (d, J= 7,8 Hz, 1H),
7,12-6,97 (1H), 5,31 (d, J= 22,0 Hz, 2H), 3,67 (s, 3H), 2,94 (s, 2H), 1,21 (s, 6H)

Vi du diéu ché 60: Metyl 2-(2-aminopyridin-4-yl)-2-metylpropanoat

e ¥
HNT S N o7

San phdm mong mubn dmjc tao ra theo cach tuong trr nhu ¢ Vi du diéu
ché 19 bang cach sir dung axit 2-(2-clopyridin-4-yl)axetic (5,00g, 29,1mmol).
(Hiéu sut 4 bude: 5%) ’ '

"H-NMR (CLOROFOM-D) ¢ 8,00 (d, J = 4,6 Hz, 1H), 6,66-6,54 (m, 1H),
6,44 (s, 1H), 4,45 (s, 2H), 3,67 (s, 3H), 1,52 (s, 6H)

Vi du didu ché 61: Etyl 2-(6-aminopyridin-2-yl)-2-metylpropanoat

L]
HNT N ) o™

Budce 1: Etyl 2;(6—clopyri_din-2-}’1)axetat.

Bbiisopropylamin (1,77mi, 12,4mmol) dugc bd sung vao 20ml
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tetrahydrofuran khan, va 2,5M n-butyllithi (4,97ml, 12,4mmol) dugc bd sung tir tir
timng giot vao & -78°C. Dung dich phan tng nay duoc khudy & cung nhiét d6 nay
trong 20 phut. Nhiét d¢ dugc néng 1én nhiét d§ trong phong va duoc khuéy trong
10 phut, tiép d6 dugc ha xudng -78°C va dugc khudy trong 10 phit. 2-clo-6-
metylpyridin (0,57ml, 5,2mmol) d4 hoa tan trong 100m] tetrahydrofuran khan
duge bd sung tirng giot vao dung dich phan trng. Dung dich phan tng nay dugc
khudy & -78°C trong 1 gid, va dietyl cacbonat (0,75ml, 6,2mmol) d hoa tan trong
100ml tetrahydrofuran khan dugc bd sung tir tir nhé giot vao. Dung dich phan tng
ndy duoc nang 1én 0°C va dugc khudy trong 4 gid. Phan tmg nay dugc ding bang
cach bd sung dung dich nudc amoni clorua bao hoa vao dung dich phéan Gng nay,
dugc tiép sau bai viée chiét bang etyl axetat. Lép hitu co dugc co ddc dudi ap sut
gidm va tiép d6 dugc tinh ché bing cot silicagel (etyl axetat:hexan) dé tao ra san
phém mong mubn. (Hiéu suét: 88%)

"H-NMR (CLOROFOM-D) § 7,61 (t, J= 7,8 Hz, 1H), 7,22 (d, /= 7,6 Hz,
2H), 4,16 (q, J= 17,1 Hz, 2H), 3,80 (s, 2H), 1,29-1,20 (m, 3H)

Budc 2: Etyl 2-(6-aminopyridin-2-yl)-2-metylpropanoat
San phdm mong mudn dugc tao ra theo cch tuong ty nhu & Vi du didu
ché 19 (Bu6e 2, Bude 3, Budc 4) bang cach sit dung etyl 2-(6-clopyridin-2-
yl)axetat (903mg, 4,52mmol) da thu dugc trong bude 1. (Hiéu suét 3 bude: 5%)
'H-NMR (CLOROFOM-D) ¢ 7,38 (t, J= 17,9 Hz, 1H), 6,62 (d, /= 7,3 Hz,
1H), 6,34 (d, J=17,9 Hz, 1H), 4,34 (s, 2H), 4,19-4,12 (m, 2H), 1,53 (s, 6H), 1,19 (t,
J="7,0 Hz, 3H)

Vi du diéu ché 62: tert-butyl 3-(6-aminopyridin-2-yl)-2,2-dimetylpropanoat
=
N I O
HoN" N
I

Budc 1: 2-(bromometyl)-6-clopyridin
2-clo-6-metylpyridin (3,00g, 23,5mmol), N-bromosuxinimit (4,19g,
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23,5mmol) va 2,2'-azobis(2-metylpropionitryl) (0,077 g, 0,47mmol) dugc hoa tan
trong 50ml 1,2-dicloetan, dugc gia nhiét & 80°C trong 3 gio, va dugc rira bing
nude mudi. Dung méi hiru co duge 1am kho trén magie sulfat va dung mdi hiru co
duoc loai bé dudi 4p sudt giam. San phdm mong mubn d3 thu dugc bang cach tinh
ché bang cot silicagel (etyl axetat:hexan). (Hiéu suét: 25%)

"H-NMR (400MHz, CLOROFOM-D) 6 7,67 (t, J= 7,8 Hz, 1H), 7,39 (d, J
=7,8 Hz, 1H), 7,28 (s, 1H), 4,50 (s, 2H)

Budce 2: tert-butyl 3-(6-clopyridin-2-yl)-2,2,-dimetylpropanoat

San phim mong mudn dugc tao ra theo cach twong tw nhu & bude 1 cia Vi
du diéu ché 58 bang cach st dung 2-(bromometyl)-6-clopyridin (1,23g, 5,96mmol)
da thu duoc trong bude 1 va fert-butyl isobutyrat (1,03g, 7,15mmol). (Hi€u suét:
84%)

"TH-NMR (400MHz, CLOROFOM-D) 6 7,52 (t, J=7,5 Hz, 1H), 7,15 (d, J
=7,8 Hz, 1H), 7,06 (d, /= 7,8 Hz, 1H), 3,00 (s, 2H), 1,44 (s, 9H), 1,18 (s, 6H)

Budc 3: fert-butyl 3-(6-aminopyridin-2-yl)-2,2-dimetylpropanoat

San phém mong mudn duge tao ra theo cach twong tu nhu & Vi du diéu
ché 19 (Buéc 3, Budc 4) bang cach st dung tert-butyl 3-(6-clopyridin-2-yl)-2,2-
dimetylpropanoat (1,35g, 5,00mmol) da thu duoc trong budc 2. (Hiéu suét 2 bude:
9%)

'H-NMR (CLOROFOM-D) 6 7,31 (t, J= 7,8 Hz, 1H), 6,48 (d, J= 7,3 Hz,
1H), 6,34-6,29 (1H), 4,27 (s, 2H), 2,84 (s, 2H), 1,44 (s, 9H), 1,20-1.,13 (6H)

Vi du diéu ché 63: fert-butyl 3-(2-aminopyridin-4-yl)-2,2-dimetylpropanoat
4SS
™ 0]
HoN
I

San phém mong mubn duoge tao ra theo cach tuwong tu nhu & Vi du diéu

ché 62 bing cach st dung 2-clo-4-metylpyridin (3,00g, 23,5mmol). (Hiéu suit 4
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budc: 3%)
'H-NMR (400MHz, CLOROFOM-D) 6 7,94 (d, J = 5,5 Hz, 1H), 6,47 (d,
J=5,5Hz, 1H), 6,30 (s, 1H), 4,30 (s, 2H), 2,7C (s, 2H), 1,44 (s, 9H), 1,14 (s, 6H)

Vi du diéu ché 64: fert-butyl 3-amino-1H-pyrazol-1-carboxylat

=4
o

ﬁé

Sau khi hoa tan 1H-pyrazol-3-amin (0,500g, 6,02mumol), TEA (1,677ml,
12,03mmol) va 4-dimetylaminopyridin (0,049g, 0,403mmol) trong 1,4-dioxan
(20,06ml), di-tert-butyl dicacbonat (1,590ml, 6,92mmol) dugce bd sung timg giot
vao & nhiét do trong phong. Sau khi khudy & nhiét d trong phong trong 4 gid,
dung moi hitu co dugc loai bd dudi dp sudt giam. Hén hop nay dugc pha lodng
bang etyl axetat va duoc rira bang nudc mudi. Dung méi hitu co duge 1am kho
trén magie sulfat va dugc st dung trong phén Umg tiép theo ma khong can tinh ché
thém. (Hiéu suit: 84%)

"TH-NMR (500MHz, CLOROFOM-D) § 7,86 (d, J = 2,7 Hz, 1H), 5,84 (d,
J=2,7Hz, 1H), 4,01 (s, 2H), 1,64 (s, 9H)

Vi du diéu ché 65: Etyl 1-(6-aminopyridin-2-yl)piperidin-3-carboxylat

=z o)
|
H,NT N7 N o

San phém mong mubn duoc tao ra theo cach tuong ty nhu & Vi du diéu
ché 29 béhg cach sir dung etyl piperidin-3-carboxylat (¢,500g, 3,18mmol). (Hiéu
suét 3 budc: 24%)

"H-NMR (500MHz, CLOROFOM-D) § 7,49 (t, J = 8,4 Hz, 1H), 5,97 (dd,
J=20,1, 8,2 Hz, 2H), 4,18 (g, J = 7,1 Hz, 2H), 4,05-3,93 (m, 1H), 3,86 (d, J =
13,1 Hz, 1H), 3,38 (dd, J = 13,1, 9,8 Hz, 1H), 3,19 (dd, J = 13,0, 9,9 Hz, 1H),
2,84-2,59 (m, 1H), 2,16 (d, /= 9,5 Hz, 1H), 1.89 (s, 1H). 1,83-1,65 (m, 2H), 1,28
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(t, J= 17,2 Hz, 3H)

Vi du didu ché 66: Metyl 3-(3-amino- 1 H-pyrazol-1-yl)-2,2-dimetylpropanoat

joral

O

Biang cach st dung metyl 3-hydroxy-2,2-dimetylpropanoat (0,70g,
5,31mmol) va 3-nitro-1H-pyrazol (0,50g, 4,42mmol), phrong phdp tuwong tu nhu
& Budc 1 cia Vi du didu ché 1 va Bude 3 cia Vi du diéu ché 94 14n luot duoc sir
dung dé thu duoc san phim mong mubn. (Hiéu suét: 63%)

'H-NMR (400MHz, CLOROFOM-D): 6 7,09 (d, J= 2,3 Hz, 1H), 5,55 (d,
J=2,3 Hz, 1H), 4,07 (s, 2H), 3,69 (s, 3H), 1,19 (s, 6H)

Vi du didu ché 67: Metyl 3-(3-(3-amino-1 H-pyrazol-1-yl)phenyl)-2,2-
dimetylpropanoat

Q
/
ﬁo
T
H,N7 N O\

1H-pyrazol-3-amin (0,20g, 2,41mmol), ddng (I) iodua (0,046g, 0,24mmol),
xesi cacbonat (1,186g, 3,6 1mmol) va tert-butyl 3-(3-bromophenyl)-2,2-
dimetylpropanoat (0,75g, 2,41mmol) 44 thu duoc trong vbu*c’rc 1 ctia Vi du diéu ché
79 dugc bd sung vao DMF (2,4ml) va duge khudy & 120°C trong 12 gid. Nude
duoc bd sung vao hdn hop phan tmg nay, dugc tiép sau bdi viée chiét bang etyl
axetat. Lop hitu co dugce rtra bang nude mudi va dugc 1am kho trén magie sulfat.
Dung mdi duoc loai bd dudi ap sudt giam va dugc tinh ché bang céach suacs ky
trén cot dé thu dugce hop chét néu & d& muc. (Hiéu suét: 59%)

"H-NMR (400MHz, CLOROFOM-D): § 7,66 (d, J = 2,3 Hz, 1H), 7,48-
- 7,33 (m, 2H), 7,30-7,25 (m, 1H), 6,99 (d, /= 7,8 Hz, 1H), 5,83 (d, /= 2,3 Hz, 1H),
3,31 (s, 2H), 2,86 (s, 2H), 1,43 (s, SH), 1,15 (s, 6H)
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Vi du didu ché 68: Etyl 2-(3-(2-aminopyrimidin-4-yl)phenoxy)-2-metylpropanoat

<O
HNT N O)%j\o/\

Budc 1: Etyl 2-(3-bromophenoxy)-2-metylpropanoat

3-bromophenol (1g, 5,78mmol), etyl 2-bromo-2-metylpropanoat (1,24g,
6,36mmol) va kali cacbonat (1,598g, 11,56mmol) dugc hoa tan trong 10ml DMF
va duge khudy & nhiét do trong phong trong 4 gid. Sau khi x4c nhan bang TLC 1a
phan g d4 hoan thanh, dung méi hitu co dugc loai bé dudi p suét gidm. Sau
khi chiét bing etyl axetat (2 x 20ml), n6 duge rira bing nude mubi (20ml), va
dung mdi hitru co c‘ﬁrqc lam kho trén magie sulfat, va dugc loai bd duéi 4p suét
giam. San pham mong muén da thu duge bing cach tinh ché bing cot silicagel
(etyl axetat:hexan = 1:9). (Hiu sudt: 42%)

"H-NMR (400MHz, CLOROFOM-D) § 7,13-6,92 (m, 3H), 6,79-6,67 (m,
1H), 4,24;4,13 (m, 2H), 1,71-1,43 (m, 6H), 1,25-1,15 (m, 3H)

Budce 2: Etyl 2-(3-(2-aminopyrimidin-4-yl)phenoxy)-2-metylpropanoat

San phém mong mudn duogc tao ra theo cach tuong tu nhu ¢ Vi du diéu
ché 53 (Buéde 1, Budce 2) va Vi du didu ché 19 (Budc 3, Bude 4) bang cach sir
dung etyl 2-(3-bromophenoxy)-2-metylpropanoat (0,7g, 2A,56mmol) da thu duogc
trong budc 1. (Hiéu suit 4 budc: 34%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,39-8,25 (1H), 7,66-7,58 (m, 1H),
7,55-7,50 (m, 1H), 7,40-7,26 (m, 1H), 7,03-6,87 (2H), 5,01 (d, J= 31,6 Hz, 2H),
4,34-4,16 (m, 2H), 1,62 (s, 6H), 1,28-1,19 (m, 3H)

Vi du didu ché 69: Etyl 2-(4-(2-aminopyrimidin-4-yl)phenoxy)-2-metylpropanoat

O><ﬂ/o\/
(0]
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San phim mong mudn duge tao ra theo cach turong tu nhu & Bude 1 cua
Vi du diéu ché 68, Vi du didu ché 53 (Budc 1, Bude 2), va Vi du didu ché 19
(Budc 3, Budc 4) bang cach sit dung 4-bromophenol (1g, 5,78mmol). (Hiéu sué’_c 5
budc: 21%)

'H-NMR (400MHz, CLOROFOM-D) § 8,32-8,19 (m, 1H), 7,96-7,81 (m,
2H), 6,98-6,89 (m, 1H), 6,89-6,77 (m, 2H), 5,34 (s, 2H), 4,29-4,14 (m, 2H), 1,63-
1,54 (m, 6H), 1,25-1,14 (m, 3H)

Vi du didu ché 70: Metyl 2-(3-(2-aminopyrimidin-4-yl)phenyl)axetat
N ’

PNy o

H,NT N
0

Budce 1: Metyl 2-(3-bromophenyl)axetat

Axit 2-(3-bromophenyl)axetic (2g, 9,30mmol) va 2,79ml axit sulfuric
dugc hoa tan trong 18,6ml metanol va dugc khudy & 80°C trong 4 gio. Sau khi
x4c nhan bang TLC 1a phan tmg di hoan thanh, dung mdi hitu co dugc loai bd
duéi 4p sudt giam. Sau khi chiét bing etyl axetat (2 x 20ml), né dugc rira bing
nude mudi (20ml), va dung méi hiru co dugce lam kho trén magie sulfat, va dugc
loai bd du6i 4p suét giam. San phim mong mubn da thu dugc bing cach tinh ché
bang cot silicagel (etyl axetat:hexan = 1:9). (Hiéu suit: 96%)

"H-NMR (400MHz, CLOROFOM-D) § 7,46-7,38 (m, 1H), 7,38-7.26 (m,
1H), 7,26-7,02 (m, 2H), 3,71-3,59 (m, 3H), 3,59-3,48 (m, 2H)

Budc 2: Metyl 2-(3-(2-aminopyrimidin-4-yl)phenyl)axetat

San phém mong mubn duoc tao ra theo cach twong tu nhu & Vi du diéu
ché 53 (Budc 1, Bude 2) va Vi du didu ché 19 (Buée 3, Bude 4) bing cach sir
dung metyl 2-(3-bromophenyl)axetat (2,042¢g, 8,94mmol) da thu dugc trong budc
1. (Hiéu suit 4 budc: 21%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,37-8,30 (m, 1H), 7,94 (d, J =
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14,6 Hz, 1H), 7,90-7,81 (m, 1H), 7,44-7,36 (m, 2H), 7,00 (t. /= 5,7 Hz, 1H), 5,26
(t, J = 43,7 Hz, 2H), 3,69 (s, 5H)

Vi du didu ché 71: tert-butyl 3-(4-(2-aminopyridin-4-yl)phenyl)-2,2-
dimetylpropanoat

Ho N

I

Budc 1: tert-butyl 2,2-dimetyl-3-(4-(4,4,5.5-tetrametyl-1,3 ,2-¢ioxaborolan-2-
yl)phenyl)propanoat

San phdm mong mubn dugc tao ra theo céch twong tw nhu & Vi du didu
ché 58 (Bude 1, Bude 2) bang cach st dung 1-bromo-4-(bromometyl)benzen
(2,00g, 8,00mmol) va fert-butyl isobutyrat (1,39g. 9,60mmol). (Hiéu sudt 2 buéce:
64%)

"H-NMR (CLOROFOM-D) § 7,70 (d, J= 7,6 Hz, 2H), 7,16 (d, J=7.9 Hz,
2H). 2,84 (s, 2H), 1,43 (s, 9H), 1,34 (s, 12H), 1,11 (s, 6H)

Budc 2: tert-butyl 3-(4-(2-aminopyridin-4-yl)pheny!)-2,2-dimetylpropanoat

San phidm mong mudn duge tao ra theo cich trong ty nhu & Bude 2 cua
Vi du diéu ché 52 bang céach sir dung 4-bromepyridin-2-amin (106mg, 0,611mmol)
va tert-butyl 2,2-dimetyl-3-(4-(4,4,5,5-tetrametyl-1,3 .2-dioxaborolan-2-
yl)phenyl)propanoat (220mg, 0,611mmol) da thu duge trong bude 1. (Higu suét:
86%)

'H-NMR (CLOROFOM-D) 6 8,11 (d, /= 5,2 Hz. 1H), 7,49 (d, J=T7,6 Hz,
2H), 7,24 (d, J= 7,6 Hz, 2H), 6,88 (d, J = 5.2 Hz, 1H), 6,70 (s, 1H), 4,46 (s, 2H),
2,87 (s, 2H), 1,52-1,36 (m, 9H), 1,21-1,07 (m, 6H)

Vi du didu ché 72: Etyl 6-(2-aminopyrimidin-4-y1)picolinat

86
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Budc 1: Etyl 6-(tributyl thiéc)picolinat

Etyl 6-bromopicolinat (300mg, 1,304mmol) dugc hoa tan trong toluen, va
bis(tributyltin) (791pl, 1,57mmol) va kali axetat (384mg, 3,91mmol) duoc bb
sung vao. Sau khi loai bd oxy da hoa tan ra khoi hdn hop phan tng, n6 duoc loc
bing nito va ludng khong khi bén ngoai vao dugce chin. Phiic chét 1,1'-
bis(diphenylphosphino)feroxen-paladi(Il)diclorua diclometan (53.2mg,
0,065mmol) duoc bd sung vao va dugc phan (g & 90°C trong 18 gidr. Sau khi
hoan thanh phan Gng, né dugc loc qua Xelit va duoe ¢ dic dudi ap suét giam, va
hdn hop nay duge st dung ludn trong phén ing tiép theo.

'H-NMR (400MHz, CLOROFOM-D) § 7.90 (dd, J = 7,8, 1,4 Hz, 1H),
7,59 (t, J=17,5 Hz, 1H), 7,51 (dd, J = 7,3, 1,4 Hz. 1H), 4,42 (q. J= 7,2 Hz, 2H),
1,68-1,45 (m, 9H), 1,41 (t, J=7,1 Hz, 3H). 1,33 (td, J = 14.8, 7,5 Hz, 6H), 1,25-
1,02 (m, 6H), 0,88 (q, J= 7,3 Hz, 10H) '

Budc 2: Etyl 6-(2-clopyrimidin-4-yl)picolinat

' Etyl 6-(tributyl thiéc)picolinat da dugc tong hop trong bude 1 duge hoa
tan trong toluen, va 2,4-diclopyrimidin (18,6mg, 0,125mmol) va natri cacbonat
(39,7mg, 0,375mmol) dugc bd sung vao. Sau khi loai b oxy da hoa tan ra khoi
hén hop phan Gng, n6 dugc loc bing nito va ludng khong khi bén ngoai vao duge
chan. (Triphenylphosphin) paladi (0) (14,4mg, 0,012mmol) dugc bd sung vao,
thiét bi lam ngudi hdi lwu duge ndi vao & 130°C va duoc gia nhiét trong 12 gid.
Sau khi hoan thanh phan tmg, n6 duge loc qua Xelit va duge ¢6 ddc dudi dp sudt
giam, va hdn hop nay dugc tinh ché bang céch sic ky trén cot (hexan:etyl axetat)
d8 tdng hop hop chét mong mudn. (Hidu suét: 49%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,76 (d, J= 5,0 Hz, 1H), 8,66 (dd,

J=1,8,0,9 Hz, iH), 8,47 (d, /= 5,0 Hz, 1H), 8,23 (dd, J= 7.5, 1,1 Hz, 1H), 8,02
(t,J=17,8 Hz, 1H), 4,58-4,40 (2H), 1,46 (t, J=7,1 Hz, 3H)
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Buéc 3: Etyl 6-(2-aminopyrimidin-4-yl)picolinat
San phim mong mudn duoc tdng hop theo cach twong tw nhur & Vi du didu

ché 19 (Buéc 3, Budc 4) bang cach sir dung etyl 6-(2-clopyrimidin-4-yl) picolinat
(76mg, 0,288mmol) di duoc téng hop trong bude 2. (Hiéu suit 2 buée: 24%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,52 (dd, J = 7,8, 0,9 Hz, 1H),
8,46 (d, J= 5,0 Hz, 1H), 8,17 (dd, J = 7.8, 0,9 Hz, 1H), 7,96 (t, J = 7,8 Hz, 1H),
7,81 (d, J=5,0 Hz, 1H), 5,19 (s, 2H), 4,48 (q, /= 7,2 Hz, 2H), 1,46 (t, J= 7,1 Hz,
3H)

Vi du diéu ché 73: tert-butyl (6-bromopyridin-2-yl)carbamat

0 =
SU LK
O N N Br
H

6-bromopyridin-2-amin (15,0g, 87,0mmol) va 1,3 M lithi
hexametyldisilazit (147ml, 191mmol) dugc hoa tan trong THF 93ml, va di-fert-
butyl dicacbonat (21,9ml, 95,0mmol) ma da dugc pha loang trong 100ml THF & -
78°C dudi su suc khi nito duge bd sung timg giot vao d6. Sau khi khudy & nhiét
do trong phong qua dém, dung moi hitu co dugc loai bd dudi ap sudt giam, duoc
pha loang bing etyl axetat, dugc rira bang dung dich nuée axit clohydric 1N, duge
1am kho trén magie sulfat, va dugc tinh ché bang cdt silicagel (etyl axetat:hexan)
dé tao ra san phdm mong mudn. (Hiéu suit: 98%)

'H-NMR (CLOROFOM-D) 6 7,88 (d, J= 8,2 Hz, 1H), 7,50 (t, J=7,9 Hz,
1H), 7.24-7,16 (1H), 7,12 (d, J= 7,6 Hz, 1H), 1,52-1,50 (9H)

Vi du diéu ché 74: Metyl 2-(4-(2-aminopyrimidin-4-yl)phenyl)axetat
N ’d
|

PN

H,N7 N 0
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Bude 1: Metyl 2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetat

San phém mong mubn dugc tao ra theo cach tuong tu nhu & Budce 1 cua
Vi du didu ché 53 bing cach st dung metyl 2-(4-bromophenyl)axetat (2,07g,
9,04mmol). (Hiéu suat: 96%)

'H-NMR (400MHz, CLOROFOM-D) § 7,76 (dd, J = 23,1, 15,3 Hz, 2H),
7,34-7,26 (m, 2H), 3,67 (s, 3H), 3,61 (t, J="7,5 Hz, 2H), 1,43-1,29 (m, 12H)

Buédce 2: Metyl 2-(4-(2-clopyrimidin-4-yl)phenyl)axetat

San phdm mong mudn dugc tao fa theo cach tuong tu nhu ¢ Budce 2 cua
Vi du diéu ché 53 bing cach st dung metyl 2-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetat (2,4g, 8,69mmol) da thu dugc trong bude 1.
(Hiéu suit: 14%)

'H-NMR (400MHz, CLOROFOM-D) § 8,62 (d, J = 5,5 Hz, 1H), 8,13-
7,97 (m, 2H), 7,62 (d, J= 5,0 Hz, 1H), 7,43 (d, J= 8,2 Hz, 2H), 3,71 (dd, J = 15.8,
14,4 Hz, SH)

Budce 3: Metyl 2-(4—(2-aminbpyrimidin-4-y1)phenyl)axetat

San phdm mong muén dugc tao ra theo cich tuong ty nhu & Vi du didu
ché 19 (Budc 3, Budc 4) bing cach sit dung metyl 2-(4-(2-clopyrimidin-4-
yl)phenyl)axetat (0,32g, 1,218mmol) da thu dugc trong budc 2. (Hiéu sudt 2 bude:
28%)

'H-NMR (400MHz, CLOROFOM-D) & 8,63 (q, J = 2,6 Hz, 1H), 8,04-
7,96 (m, 2H), 7,79 (d, J = 13,3 Hz, 1H), 7,39 (d, J = 8,2 Hz, 2H), 7,36-7,29 (m,
2H), 3,69 (s, 3H), 3,68 (s, 2H)

Vi du didu ché 75: Metyl 2-(4-(6-amino-3-(triflometyl)pyridin-2-yl)phenyl)-2-

metylpropanoat
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Buéce 1: Metyl 2-(4-(6-clo-3-(triflometyl)pyridin-2-yl)phenyl)-2-metylpropanoat

San phém mong mubn dugce tao ra theo cach tuong tg nhu & Budce 2 cia
Vi du didu ché 53 bing cach st dung metyl 2-metyl-2-(4-(4,4,5,5-tetrametyi-
1,3,2-dioxaborolan-2-yl)phenyl)propanoat (0,5g, 1,644mmol) di thu dugc trong
buge 1 cta Vi du didu ché 54 va 2,6-diclo-3-(triflometyl)pyridin (0,426g,
1,972mmol). (Hiéu suét: 78%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,08-8,01 (m, 1H), 7,99 (dt, J =
8.7, 2,1 Hz, 2H), 7,72 (d, J = 8,2 Hz, 1H), 7,48-7.41 (m, 2H), 3,66 (s, 3H). 1,66~
1,61 (m, 6H)

Birde 2: Metyl 2-(4-(6-amino-3-(triflometyl)pyridin-2-v1l)phenyl)-2-
metylpropanoat

San phidm mong mudn dugc tao ra theo cach tuong tu nhu & Vi du didu
ché 19 (budc 3, budce 4) bang cach sir dung metyl 2-(4-(6-clo-5-
{triflometyl)pyridin-2-yl)phenyl)-2-metvlpropanoat (0,46g, 1,286mmol) d& thu
dugc trong bude 1. (Hiéu suit 2 bude: 41%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 7,90 (d, J = 8,7 Hz, 2H), 7.74 (d,
J=18_2 Hz, 1H), 7,41 (dd, J = 21,5, 12,8 Hz, 2H), 7,17-7,03 (m, 1H), 5,65 (d, J =
43,0 Hz, 2H), 3,72-3,56 (m, 3H), 1,62 (d, J= 15,1 Hz, 6H)

Vi du diéu ché 76: Metyl 3-(4-(2-aminopyrimidin-4-yl)phenyl)-2,2-

dimetylpropanoat

PN

H,NT N

Budec 1: tert-butyl 3-(4-(2-((tert-butoxycacvonyl)amino)pvrimidin-4-yl)phenyl)-
2,2-dimetylpropanoat

Séan pham mong mudn dugc tao ra theo cach tuwong tu nhu & Bude 2 cla
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Vi du didu ché 52 va Bué6c 3 cta Vi du diéu ché 19 bang cach st dung 2,4-
diclopyrimidin (4,30g, 28,9mmol) va fert-butyl 2,2-dimetyl-3-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (10,4g, 28,9mmol) di thu
dugce trong bude 1 ctia Vi du diéu ché 71. (Hiéu sudt 2 bude: 9%)

m/z (M+H)" theo tinh todn cho C,4H34N;04: 428, thirc té 12 428

Bude 2: Metyl 3-(4-(2-aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat

Tert-butyl 3-(4-(2-((tert-butoxycacbonyl)amino)pyrimidin-4-yl)phenyl)-
2,2-dimetylpropanoat (1,63g, 3,8 Immol) da thu duoc trong budc 1 duoc hda tan
trong 63,5ml metanol, va axit sulfuric (1,02ml, 19,1mmol) dugc bd sung tir ttr nho
giot vao. N6 duoc khudy dudi su hdi fru & 100°C trong 2 gidy, duge lam ngudi, va
dugc rira bang dung dich natri hydro cacbonat. Dung m6i hitu co dugc lam kho
trén magie sulfat va dung mdi hiru co duge loai bo dudi ap suét giam. San phim
mong mubn da thu dugc bang cach tinh ché bing cdt silicagel (etyl axetat:hexan).
(Hiéu suit: 73%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,33 (d, J = 5,0 Hz, 1H), 7,98-
7,82 (m, 2H), 7,21 (d, J= 8,2 Hz, 2H), 7,02 (d, J= 5,5 Hz, 1H), 5,03 (s, 2H), 3,67
(s, 3H), 2,92 (s, 2H), 1,20 (s, 6H)

Vi du diéu ché 77: tert-butyl 3-(4-(6-aminopyridin-2-yl)phenyl)-2,2-
dimetylpropanoat

I

-~

NS

H,NT N

/\‘ﬂgoﬁ

San pham mong mudn dugc tao ra theo cach tuong tu nhu & Budce 2 cua
Vi du diéu ché 52 bang cach st 'dl_mg 6-clopyridin-2-amin (143mg, 1,11mmol) va
tert—bu‘iyl 2,2-dimetyl-3-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat (500mg, 1,39mmol) da thu duge trong budce 1 cua Vidu didu
ché 71. (Hiéu suét: 40%)
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'H-NMR (400MHz, CLOROFOM-D) § 7,82 (d, J = 8,7 Hz, 2H), 7,49 (t, J
— 7.8 Hz, 1H), 7.23 (d, J = 6,4 Hz, 2H), 7,15-6,99 (1H), 6,44 (d, J= 7,8 Hz, 1H),
4,46 (s, 2H), 2,87 (s, 2H), 1,45 (s, 9H), 1,13 (s, 6H)

Vi du diéu ché 78: Metyl 3-(3-(6-aminopyridin-2-yl)phenyl)-2,2-
dimetylpropanoat

Buédc 1: Metyl 3-(3-(6-((tert-butoxycacbonyl)amino)pyridin-2-yl)-phenyl)-2,2-
dimetylpropanoat

San phdm mong mudn dugc tao ra theo cach trong tur nhu & budce 2 cia Vi
du didu ché 52 bing céch st dung zerz-butyl (6-bromopyridin-2-yl)carbamat
(17,3g, 63,5mmol) da thu dugce trong Vi du diéu ché 73 va metyl 2,2-dimetyl-3-
(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (20,2g,
63,5mmol) da thu duoc tir Bude 2 ca Vi du diéu ché 58. (Hiéu sut: 66%).

"H-NMR (400MHz, CLOROFOM-D) 6 7,85 (d, J = 8,2 Hz, 1H), 7,79 (d,
J=1,8Hz, 1H), 7,75-7,67 (m, 2H), 7,35 (q, J = 7,8 Hz, 2H), 7,14 (d, /= 7,3 Hz,
1H), 3,66 (s, 3H), 2,93 (s, 2H), 1,54 (s, 9H), 1,22 (s, 6H)

Buéce 2: Metyl 3-(3-(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat

San pham mong mudn dugc tao ra theo cach tuong tu nhu & Bude 4 cua
Vi du diéu ché 19 bang cach sit dung metyl 3-(3-(6-((tert-
butoxycacbonyl)amino)pyridin-2-yl)-phenyl)-2,2-dimetylpropanoat (16,2g,
42,1mmol) da thu dugc trong bude 1. (Hiéu suit: 86%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,78 (d, J = 7,8 Hz, 1H), 7,67 (s,
1H), 7,57-7,40 (m, 1H), 7,32 (t, J = 7,8 Hz, 1H), 7,11 (d, J = 7,3 Hz, 1H), 7,08-
6,99 (m, 1H), 6,53-6,37 (m, 1H), 4,45 (s, 2H), 3,67 (s, 3H), 3,00-2,35 (2H), 1,21
(s, 6H)
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Vi du diéu ché 79: tert-butyl 3-(3-(2-clo-5-flopyrimidin-4-yl)phenyl)-2,2-
dimetylpropanoat

Budc 1: fert-butyl 3-(3-bromophenyl)-2,2-dimetylpropanoat
Hop chét néu ¢ d& muc duge tdng hop theo cach tuong tu nhu & Buéde 1
ctia Vi du diéu ché 58 bang cach si dung 1-br0m0-3-(Bromometyl)benzen (5g,
20,01mmol) va tert-butyl isobutyrat (4,00ml, 24,0 1mmol). (Hbiéu suat: 70%)
"TH-NMR (400MHz, CLOROFOM-D) 6 7,40-7,27 (m, 2H), 7,11 (t,J =73
Hz, 1H), 7,08-6,99 (m, 1H), 2,84-2,70 (2H), 1,43 (s, 9H), 1,12 (s, 6H) |

Buéc 2: tert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat |
Hop chit néu & d& muc dugc tong hop theo cach twong tw nhu & Bude 2

ctia Vi du didu ché 58 bang cach st dung fert-butyl 3-(3-bromophenyl)-2,2-
dimetylpropanoat (4,382, 13,98mmol) da duoc téng hop trong bude 1. (Hidu suat:
72%)

| "H-NMR (400MHz, CLOROFOM-D) § 7,69-7,54 (2H), 7,23 (d, J = 1,4
Hz, 2H), 2,82 (s, 2H), 1,55 (d, J= 1,4 Hz, 2H), 1,43 (s, 9H), 1,31 (s, 12H), 1,12 (s,
6H)

Budec 3: tert-butyl 3-(3-(2-clo-5-flopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat
Hop chét néu & & muc dugc téng hop theo cach tuong ty nhu & Bude 2
ctia Vi du diéu ché 52 bang cach sir dung fert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (500mg, 1,39mmol) da
duogc tong hop trong buée 2. (Hiéu suit: 46%)
"TH-NMR (400MHz, CLOROFOM-D) ¢ 8,49 (d, J = 3,2 Hz, 1H), 8,00-
7,88 (m, 2H), 7,49-7,31 (m, 2H), 2,92 (s, 2H), 1,43 (s, 9H), 1,15 (s, 6H)
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Vi du diéu ché 80: tert-butyl 3-(3-(2-aminopyrimidin-4-yl)phenyl)-2,2-
dimetylpropanoat

I e
H,N” °N o)

San phdm mong mudn dugc tao ra theo cach tuong ty nhu & budc 2 cta Vi
du diéu ché 52 va Vi du didu ché 19 (Bude 3, Budc 4) bang cach str dung 2,4-
diclopyrimidin (0,620g, 4,16mmol) va fert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (1,50g, 4,16mmol) da thu
dugc trong budce 2 cua Vi du diéu ché 79. (Hiéu suét 3 budge: 49%

'H-NMR (CLOROFOM-D) ¢ 8,34 (s, 1H), 7,83 (d, J = 8,8 Hz, 2H), 7,36
(s, 1H), 7,28 (s, 1H), 7,03 (s, 1H), 5,02 (s, 2H), 2,91 (s, ZH), 1,43 (s, 9H), 1,16 (s,
6H)

Vi du diéu ché 81: rert-butyl 3-(4-(2-aminopyrimidin-4-yl)phenyl)-2,2-
dimetylpropanoat
N |

NS
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San phdm mong mudn dugc tao ra theo cach twong tu nhu & Budce 2 cua
Vi du didu ché 52 va Vi du didu ché 19 (Bu6e 3, Bude 4) bing cach sir dung 2,4-
diclopyrimidin (182mg, 1,22mmol) va tert-butyl 2,2-dimetyl-3-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (440mg, 1,22mmol) da thu
duoc tir Bude 1 ctia Vi du didu ché 71. (Hiéu sudt 3 bude: 19%)

"H-NMR (400MHz, CLOROFOM-D) § 8.33 (d, J = 5,5 Hz, 1H), 7,98-
7,82 (m, 2H), 7,28 (s, 2H), 7,03 (d, J = 5,5 Hz, 1H), 5,04 (s, 2H), 2,88 (d, /= 9,1
Hz, 2H), 1,44 (s, 9H), 1,14 (s, 6H)

Vi du diéu ché 82: fert-butyl 3-(3-(6-aminopyrazin-2-yl)phenyl)-2,2-

04
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dimetylpropanoat

I e
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Budc 1: tert-butyl 3-(3-(6-clopyrazin-2-yl)phenyl)-2,2-dimetylpropanoat

San phdm mong mudn duge tao ra theo cich tuong ty nhu & Bude 2 cua
Vi du diéu ché 52 bang cach sir dung 2,6-diclopyrazin (124mg, 0,833mmol) va
tert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat (300mg, 0,833mmol) d3 thu duoc trong budc 2 cua Vi du
didu ché 79. (Hiéu suét: 52%)

'H-.NMR (400MHz, CLOROFOM-D) 6 8.90 (s, 1H), 8,50 (s, 1H), 7,93-
7,78 (m, 2H), 7,49-7,34 (m, 1H), 7,30 (d, J= 7.3 Hz, 1H), 2,93 (s, 2H), 1,45 (s,
9H), 1,24-1,10 (6H)

Budc 2: tert-butyl 3-(3-(6-amincpyrazin-2-vi)phenyl)-2,2-dimetylpropanoat

San phim mong mudbn duoc tao ra theo cach twong ty nhu & Vi du didu
ché 19 (Bu6c 3, Budc 4) bang cach s dung tert-butyl 3-(3-(6-clopyrazin-2-
vl)phenyl)-2,2-dimetylpropanoat (151mg, 0,435mmol) da dugc tong hop trong
bude 1. (Hiéu suit 2 budc: 69%)

'TH-NMR (400MHz, CLOROFOM-D) ¢ 8,35 (s, 1H), 7,92 (s, 1H), 7,77 (t,
J=17.3 Hz, 2H), 7,36 (t, J = 7,8 Hz, 1H), 7,23 (d, J = 7,8 Hz, 1H), 4,57 (s, 2H),
2,91 (s, 2H), 1,43 (s, 9H), 1,16 (s, 6H)

Vi du diéu ché 83: Metyl 3-(3-(5-aminopyridin-3-yl)phenyl}-2,2-
dimetylpropanoat

Budc 1: tert-butyl 3-(3-(5-bromopyridin-3-yl)phenyl)-2,2-dimetylpropanoat
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San phdm mong mudn duqc' tao ra theo cach tuong tu nhu & Budge 2 cta
Vi du didu ché 52 bing céch st dung 3,5-bromopyridin (197mg, 0,833mmol) va
tert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDphenyl)propanoat (300mg, 0,833mmol) da thu dugc trong bude 2 ctia Vi du
didu ché 79. (Hiéu suit: 54%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,73 (d, J = 1,8 Hz, 1H), 8,64 (d,
J=273Hz, 1H), 7,99 (t, J = 2,1 Hz, 1H), 7,44-7,32 (m, 3H), 7,23 (d, J= 6,9 Hz,
1H), 2,91 (s, 2H), 1,43 (s, 9H), 1,16 (s, 6H)

Budce 2: Metyl 3-(3-(5-aminopyridin-3-yl)phenyl)-2,2-dimetylpropanoat

San phdm mong mudn dugc tao ra theo cach twong tw nhu & Bude 3 cla
Vi du diéu ché 19 va Buéc 2 cua Vi du diéu ché 76 béng cach st dung fert-butyl
3-(3-(5-bromopyridin-3-yl)phenyl)-2,2-dimetylpropanoat (176mg, 0,451mmol) da
duge tong hop trong bude 1. (Hidu sudt 2 bude: 13%)

"H-NMR (400MHz, CLOROFOM-D) § 8,23 (d, J = 1,8 Hz, 1H), 8,14-
8,00 (1H), 7,40 (dd, J = 7.8, 1,4 Hz, 1H), 7,34 (t, J= 17,5 Hz, 1H), 7,28 (s, 1H),
7,12 (q, J= 2,3 Hz, 2H), 3,78 (s, 2H), 3,66 (s, 3H), 2,92 (s, 2H), 1,22 (s, 6H)

Vi du diéu ché 84: tert-butyl 3-(3-(6-amino-4-(triflometyl)pyridin-2-yl)phenyl)-
2,2-dimetylpropanoat

Budc 1: tert-butyl 3-(3-(6-clo-4-(triflometyl)pyridin-2-yl)phenyl)-2,2-
dimetylpropanoat

San phim mong mudn duoc tao ra theo cach turong tu nhu & Bude 2 cla
Vi du diéu ché 52 bang cach sir dung 2,6-diclo-4-(triflometyl)pyridin (0,115ml,
0,799mmol) va fert-butyl 2,2-dimetyl-3-(3-(4, 4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)propanoat (288mg, 0,799mmol) da thu dugc trong budc
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2 ctia Vi du diéu ché 79. (Hiéu suit: 66%).

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,87 (d, J = 8,7 Hz, 2H), 7,81 (s,
1H), 7,46 (s, 1H), 7,40 (t, J= 17,5 Hz, 1H), 7,28 (d, J= 7,8 Hz, 1H), 2,94 (s, 2H),
1,45 (s, 9H), 1,17 (s, 6H)

Buéc 2: tert-butyl 3-(3-(6-amino-4-(triflometyl)pyridin-2-yl)phenyl)-2,2-
dimetylpropanoat

San phdm mong mudn dugc tao ra theo cach twong tur nhu & Vi du didu
ché 19 (Bude 3, Budce 4) bang cach st dung tert-butyl 3-(3-(6-clo-4-
(triflometyl)pyridin-2-yl)phenyl)-2,2-dimetylpropanoat (218mg, 0,527mmol) da
duoc téng hop trong bude 1. (Hidu suat 2 bude: 63%)

'H-NMR (400MHz, CLOROFOM-D) § 7,79 (dd, J = 7.8, 1.4 Hz, 1H),
7,75 (s, 1H), 7,35 (t, J= 7,5 Hz, 1H), 7,22 (d, J = 8,2 Hz, 2H), 6,62 (s, 1H), 4,74
(s, 2H), 2,91 (s, 2H), 1,44 (s, 9H), 1,16 (s, 6H)

Vi du didu ché 85: fert-butyl 3-(3-(6-amino-5-flopyridin-2-yl)phenyl)-2,2-
dimetylpropanoat

‘Budec 1: tert-butyl 3-(3-(6-clo-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat
Hop chit néu & d& muc dugc téng hop theo cach gidng nhu & Buée 2 clia
Vi du diéu ché 52 bang céch sir dung rert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (500mg, 1,39mmol) da thu
dugc trong budce 2 cua Vi du diéu ché 79 va 2,6-diclo-3-flopyridin (230mg,
1,39mmol). (Hiéu suit: 10%)
"H-NMR (CLOROFOM-D) § 7,79 (d, J = 8,5 Hz, 2H), 7,66 (dd, J = 8.4,
3,2 Hz, 1H), 7,60-7,46 (1H), 7,38 (t, J=7,5 Hz, 1H), 7,27-7,18 (1H), 2,94 (s, 2H),
1,45 (d, J=9,8 Hz, 9H), 1,19 (s, 6H)
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Buéc 2: fert-butyl 3-(3-(6-amino-3-flopyridin-2-y1)phenyl)-2,2-dimetylpropanoat
Hop chit néu & dé muc dugc tdng hop theo cach trong tw nhu & Vi du
diéu ché 19 (Budce 3, Budc 4) bing cach sir dung rert-butyl 3-(3-(6-clo-5-
flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (500mg, 1,39mmol) da thu dugc
trong bude 1. (Hiéu suit 2 budc: 49%)
'H-NMR (CLOROFOM-D) 6 7,74 (d, J = 7,6 Hz, 1H), 7,70 (s, 1H), 7,34
(t, J= 7,8 Hz, 1H), 7,32-7,25 (m, 1H), 7,19 (d, J = 7,6 Hz, 1H), 7,04 (dd, J=17.9,
3,1 Hz, 1H), 4,83 (s, 2H), 2,92 (d, J= 6,7 Hz, 2H), 1,49-1,41 (m, 9H), 1,18 (s, 6H)
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Vi du didu ché 86: rert-butyl 3-(3-(2-amino-5-(triflometypyrimidin-4-yl)phenyl)- -

2,2-dimetylpropanoat
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Buéec 1: tert-butyl 3-(3-(2-clo-5-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-
dimetylpropanoat

Hop chit ndu & dé muc duge tdng hop theo cach gidng nhu & Bude 2 cita
Vi du diéu ché 52 bing cach sit dung fert-butyl 2,2-dimetyl-3-(3-(4.4.5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenylpropancat (500mg, 1,39mmel) d& thu
duge trong bude 2 cia Vi du didu ché 79 va 2,6-diclo-5-(triflometyljpyrimidin
 (301mg, 1,39mmol). (Hiéu suit: 13%)

"TH-NMR (CLOROFOM-D) ¢ 7,79 (d, J = 8,5 Hz, 2H), 7,66 (dd, J = 8.4,
3,2 Hz, 1H), 7,60-7,46 (1H), 7,38 (t, J=17,5 Hz, 1H), 7.27-7,18 (1H), 2,94 (s, 2H),
1,45 (d, /=9,8 Hz, SH), 1,19 (s, 6H)

‘Buéc 2: fert-butyl 3-(3-(2-amino-3-(triflometyl)pyrimidin-4-yl)phenyl)-2.2-
dimetylpropanoat
Hop chéit néu & dé muc duoc tong hop theo cach giéng nhu & Vi du didu

ché 19 (Budc 3, Budce 4) bing cach st dung ferz-butyl 3-(3-(2-clo-53-
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(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (232mg, 0,64mmol) da
thu dugc trong bude 1. (Hiéu suat 2 budc: 43%)

m/z (M+H)+ theo tinh toan cho CyoH,5F5N30,: 396, thuc té 12 396

Vi du diéu ché 87: tert-butyl 3-(3-(6-amino-3-flopyridin-2-yl)phenyl)-2,2-
dimetylpropanoat
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Budc 1: tert-butyl 3-(3-(6-clo-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat

Hop chat néu & d& muc dugc tbng hop theo cach gibng nhu & Budc 2 cia
Vi du didu ché 52 biang cach st dung fert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (500mg, 1,39mmol) da thu
duoc trong bude 2 cia Vi du diéu ché 79 va 2.6-diclo-3-flopyridin (230meg,
1,39mmol). (Hiéu suét: 68%

'H-NMR (400MHz, CLOROFOM-D) § 7,81 (dd, J = 7,9, 1,5 Hz, 1H),
7,78 (d, J= 1,8 Hz, 1H), 7,44 (dd, J= 10,1, 8,2 Hz, 1H), 7,36 (t, J= 7,8 Hz, 1H),

 724(d, J=2,7 Hz, 1H), 7,22 (d, J= 3,2 Hz, 0H), 2,91 (s. 2H), 1,46-1,33 (m, 9H),

1,16 (d, J= 8,2 Hz, 6H)

Budc 2: tert-butyl 3-(3-(6-amino-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat

Hop chit néu & dé muc dugc tdng hop theo cach twong tw nhu & Vi du
didu ché 19 (Budc 3, Budc 4) bang cach sit dung tert-butyl 3-(3-(6-clo-3-
| flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (192mg, 0,53mmol) da dugc téng
hop trong buéce 1. (Hiéu sudt 2 bude: 12%)

"H-NMR (CLOROFOM-D) ¢ 7,85 (d, J= 7,6 Hz, 1H), 7,82 (s, 1H), 7,57
(d, 7= 8,5 Hz, 1H), 7,46 (t, J=9,6 Hz, 1H), 7,41 (t, J= 7,6 Hz, 2H), 7,26 (s, 1H),
2,96 (s, 2H), 1,50-1,43 (m, 11H), 1,22 (d, J= &,5 Hz, 6H)

Vi du diéu ché 88: Etyl 2-(3-(6-aminopyridin-2-yl)phenoxy)-2-metylpropanoat
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Buée 1: Etyl 2-(3 -bromophenoXy)-2-metylpropanoat

3-bromophenol (2,00g, 11,6mmol), etyl 2-bromo-2-metylpropanoat (2,48g,
12,7mmol) va kali cacbonat (3,20g, 23,1mmol) dugc hoa tan trong 23,1ml DMF
va duge khudy & nhiét d6 trong phong qua dém. Sau khi chiét bang etyl axetat,
dung mdi hiru co duge lam kho trén magie sulfat, va dung mdéi hiru co dugc loai
b6 dudi ap sut gidm. San phim mong mubn da thu duge bang céch tinh ché bang
cot silicagel (etyl axetat:hexan). (Hi€u sudt: 42%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,16-7,05 (m, 2H), 7,03 (t, J=2,1
Hz, 1H), 6,76 (td, J=4.6, 2,6 Hz, 1H), 4,24 (q, J= 7,0 Hz, 2H), 1,59 (s, 6H), 1,25
(t, J=17,1Hz, 3H)

Budc 2: etyl 2-metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy)propanoat

San phdm mong mudn duogc tao ra theo cach tuong tu nhu & bude 1 cta Vi
du didu ché 52 bing cach sir dung etyl 2-(3-bromophenoxy)-2-metylpropanoat
(1,39g, 4,84mmol) da duoc tbng hop trong bude 1. (Hiéu sut: 80%)

"H-NMR (400MHz, CLOROFOM-D) 6 7,43 (d, J = 7.3 Hz, 1H), 7,30 (d,
J=2,7Hz, 1H), 7,23 (d, J= 7,8 Hz, 1H), 6,94 (dq, J= 8,2, 1,2 Hz, 1H), 4,25 (q, J
=7,2 Hz, 2H), 1,58 (s, 6H), 1,32 (s, 12H), 1,27-1,25 (3H)

Budc 3: Etyl 2-(3-(6-aminopyridin-2-yl)phenoxy)-2-metylpropanoat

San phém mong muén duoc tao ra theo cach tuong ty nhu ¢ Vi du diéu
ché 78 (budce 1, budce 2) bang cach sir dung fert-butyl (6-bromopyridin-2-yl)
carbamat (1,06g, 3,89mmol) da thu dugc trong Vi du diéu ché 73 va etyl 2-metyl-
2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenoxy)propanoat (1,30g,
3,89mmol) da duoc téng hop trong bude 2. (Hidu sudt 2 bude: 53%)

"H-.NMR (400MHz, CLOROFOM-D) 6 7,57 (d, J = 7,8 Hz, 1H), 7,53-
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7,40 (2H), 7,29 (t, J = 7,8 Hz, 1H), 7,04 (d, J = 7,3 Hz, 1H), 6,92-6,77 (m, 1H),
6,45 (d, J= 8,2 Hz, 1H), 4,45 (s, 2H), 4,25 (q, J=7,2 Hz, 2H), 1,62 (s, 6H), 1,25
(t, J= 7,1 Hz, 3H)

Vi du diéu ché 89: fert-butyl 3-(3-(6-aminopyridin-2-yl)-4-flophenyl)-2,2-
dimetylpropanoat |
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Bude 1: fert-butyl 3-(3-bromo-4-flophenyl)-2,2-dimetylpropanoat
Hop chit néu & d& muc duge téng hop theo cach twong tu nhu & Bude 1
ctia Vi du didu ché 58 bang cach st dung 2-bromo-4-(bfomometyl)-l—ﬂobenzen
| (5g, 18,66mmol) va tert-butyl isobutyrat (3,73ml, 22,39mmol). (Hi€u suét: 79%)
"H-NMR (400MHz, CLOROFOM-D) ¢ 7,35 (dd, J = 6,6, 2,1 Hz, 1H),
7,12-7,02 (1H), 6,98 (t, J= 8,5 Hz, 1H), 2,75 (s, 2H), 1,47-1,34 (9H), 1,11 (s, 6H)

Budc 2: tert-butyl 3-(4-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
2,2-dimetylpropanoat

Hop chit néu ¢ & muc duoc tdng hop theo cach twong ty nhu & Bude 2
ctia Vi du didu ché 58 bang cach sir dung rert-butyl 3-(3-bromo-4-flophenyl)-2,2-
dimetylpropanoat (4,86g, 14,67mmol) 44 duoc tdng hop trong bude 1. (Hidu suat:
58%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 7,52 (g, J = 2,7 Hz, 1H), 7,22-
7,10 (m, 1H), 6,90 (t, J = 8,7 Hz, 1H), 2,78 (s, 2H), 1,42 (d, J = 6,4 Hz, 10H),
1,31 (d, J= 15,1 Hz, 13H), 1,11 (d, J=4,1 Hz, 6H)

Budc 3: tert-butyl 3-(3-(6-aminopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoat
Hop chit néu & d& muc duoc tong hop theo cach trong ty nhu & Budc 2

ctia Vi du diéu ché 52 béng céach str dung tert-butyl 3-(4-flo-3-(4,4,5,5-tetrametyl-

1,3,2-dioxaborolan-2-yl)phenyl)-2,2-dimetylpropanoat (500mg, 1,32mmol) da
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duoge tong hop trong buée 2 va 6-clopyridin-2-amin (170mg, 1,32mmol). (Hiéu
suft: 76%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,78 (d, J = 7,3 Hz, 1H), 7,74-
7,60 (m, 1H), 7,07 (dd, J= 11,2, 8,5 Hz, 2H), 6,71 (d, J = 8,7 Hz, 1H), 2,98-2,89
(2H), 1,42 (s, 11H), 1,15 (s, 6H)

Vi du diéu ché 90: Metyl 3-(3-(4-aminopyrimidin-2-yl)phenyl)-2,2-
dimetylpropanoat

Budc 1: fert-butyl (2-clopyrimidin-4-yl)carbamat

2-clopyrimidin-4-amin (15,0g, 116mmol) va di-ters-butyl dicacbonat
(31,9ml, 139mmol) dugc hoa tan trong 257ml DCM khan, va tiép 46 4-
dimetylaminopyridin (2,83g, 23,2mmol) dugc bd sung vao va duge khudy & nhiét
do trong phong qua dém. Sau khi loai bé dung moi hitu co, né dugc tinh ché bang
cot silicagel (DCM) dé tao ra san phadm mong muén. (Hiéu suét: 5%)

"H-NMR (CLOROFOM-D) ¢ 8,42 (d, J= 5,8 Hz, 1H), 7,86 (d, J= 5,8 Hz,
1H), 7,35 (s, 1H), 1,53 (s, 9H)

Budc 2: Metyl 3-(3-(4-aminopyrimidin-2-yl)phenyl)-2,2-dimetylpropanoat

San phdm mong mudn duge tao ra theo cach twong tu nhu & Budce 2 cla
Vi du didu ché 52 va Bude 4 ctia Vi du diéu ché 19 bang cach st dung tert-butyl
(2-clopyrimidin-4-yl)carbamat (36 1mg, 1,57mmol) da dugc tdng hop trong bude
1 va metyl 2,2-dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yhphenyl)propanoat (500mg, 1,57mmol) di thu ducc trong budce 2 ciia Vi du didu
ché 58. (Hiéu suit 2 budc: 14%)

"TH-.NMR (400MHz, CLOROFOM-D) § 8.34 (d, J= 4,1 Hz, 1H), 8,26 (4,
J=6,9Hz, 1H), 8,16 (s, 1H), 7,44-7,35 (m, 1H), 7,20 (s, 1H), 6,46 (s, 1H), 5,30 (s,
2H), 3,68 (s, 3H), 2,96 (s, 2H), 1,22 (s, 6H)
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Vi du didu ché 91: tert-butyl 3-(3-(6-amino-3-metylpyridin-2-yl)phenyl)-2,2-

dimetylpropanoat

Budc 1: fert-butyl 3-(3-(6-clo-3-metylpyridin-2-yl)phenyl)-2,2-dimetylpropanoat

Hop chét néu & d& muc dugc téng hop theo cach giéng nhu & Budc 2 clia
Vi du diéu ché 52 béng cach str dung fert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (289mg, 0,80mmol) da thu
dugc trong budce 2 cia Vi du diéu ché 79 va 2,6-diclo-3-metylpyridin (260mg,
1,61mmol). (Hiéu suit: 16%)

'TH-NMR (400MHz, CLOROFOM-D) 6 7,51 (d, J = 8,2 Hz, 1H), 7,42-
7,26 (m, 3H), 7,18 (dd, J = 7,5, 2,5 Hz, 2H), 2,87 (s, 2H), 2,30 (s, 3H), 1,40 (s,
9H), 1,12 (d, J= 5.5 Hz, 6H) |

Buéc 2: tert-butyl 3-(3-(6-amino-3-metylpyridin-2-yl)phenyl)-2,2-
dimetylipropanoat

Hop chat néu & dé muc duge tong hop theo cach tuong tu nhu & Vi du
didu ché 19 (Budc 3, Budc 4) bang cach sir dung rert-butyl 3-(3-(6-clo-3-
metylpyridin-2-yl)phenyl)-2,2-dimetylpropanoat (47mg, 0,13mmol) da thu dugc
trong bude 1. (Hiéu sut 2 bude: 54%)

"H-NMR (CLOROFOM-D) § 7,39 (dd, J = 8.2, 2,7 Hz, 1H), 7,36-7,29 (m,
2H), 7,19 (d, J = 6,1 Hz, 1H), 6,56-6,40 (m, 1H), 4,70 (s, 2H), 2,90 (s, 2H), 2,20
(s, 3H), 1,46 (d, J= 13,4 Hz, 9H), 1,24-1,08 (m, 6H)

Vi du didu ché 92: Etyl 2-(3-(6-aminopyridin-2-yl)-4-flophenoxy)-2-

metylpropanoat
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Bude 1: Etyl 2-(3-bromo-4-flophenoxy)-2-metylpropanoat

3-bromo-4-flophenol (2g, 10,47mmol) dugc hoa tan trong DMF, etyl 2-
bromo-2-metylpropanoat (2,25¢g, 11,52mmol) va xesi cacbonat (6,82¢g, 20,94mmol)
dugc bd sung vao, va duoc khudy & nhiét d§ trong phong trong 12 gid. Sau khi
hoan thanh phan Gng, nudc dugc bd sung vao, dugc chiét béng etyl axetat, va
duoc rira bang nude mudi dé loai bo DMF du. Sau khi loai bd nuge bang magie
sulfat va chung cat dudi 4p sudt giam, hdn hop nay duge tinh ché bang cach sic
ky trén cft (hexan:etyl axetat) @8 thu dugc hop chat mong mubn. (Hiéu sudt: 58%)

1H-NI\/[R'(4001\/[Hz, CLOROFOM-D) 6 7,09 (g, J=2,9 Hz, 1H), 6,98 (t, J
= 8,5 Hz, 1H), 6,86-6,70 (m, 1H), 4,23 (q, J= 7,0 Hz, 2H), 1,55 (s, 6H), 1,26 (t, J
=7,1 Hz, 3H)

Buéc 2: Etyl 2-(4-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenoxy)-2-
metylpropanoat

Hop chét néu & d& muc dugc tébng hop theo cach tuong ty nhu & Bude 1
ctia Vi du diéu ché 52 bing cach st dung etyl 2-(3-bromo-4-flophenoxy)-2-
metylpropanoat (1,86g, 6,10mmol) da dugc tbng hop trong bude 1. (Hiéu suét:
91%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,22 (dd, J = 4,6, 3,2 Hz, 1H),
7,01-6,80 (2H), 4,23 (q, J = 7,2 Hz, 2H), 1,54 (s, 6H), 1,32 (s, 12H), 1,24 (d, J =
7,8 Hz, TH)

Buéc 3: Btyl 2-(3-(6-aminopyridin-2-yl)-4-flophenoxy)-2-metylpropanoat

Hop chét néu ¢ @& muc duge tbng hop theo cach twong tu nhu & Budc 2
ctia Vi du diéu ché 52 béng cach st dung etyl 2-(4-flo-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenoxy)-2-metylpropanoat (400mg, 1,136mmol) da dugc tong
hop trong bude 2. (Hiéu suat: 59%)
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'H-NMR (400MHz, CLOROFOM-D) § 7,57-7,39 (m, 2H), 7,10 (dd, J =
7.5, 2,1 Hz, 1H), 6,98 (dd, J = 10,5, 8,7 Hz, 1H), 6,90-6,75 (1H), 6,49 (d, J = 8,2
Hz, 1H), 4,73 (s, 2H), 4,24 (q, J= 7.2 Hz, 2H), 1,65-1,43 (6H), 1,26 (t, J=7,1 Hz,
3H)

Vi du diéu ché 93: Metyl 3-(3-(2-amino-6-(triflometyl)pyrimidin-4-yl)phenyl)-
2,2-dimetylpropanoat

Buéce 1: Metyl 3-(3-(2-clo-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-
dimetylpropanoat

Hop chét néu ¢ d& muc duge tong hop theo cach gidng nhu & Buée 2 cia
Vi du diéu ché 52 b?mg cach st dung metyl 2,2-dimetyl-3-(3-(4.4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)propanoat (1g, 3,14mmol) da thu dugc trong budce
2 ctia Vi du diéu ché 58 va 2,4-diclo-6-(triflometyl)pyrimidin (682mg, 3,14mmol).
(Hiéu suat: 63%)

"H-NMR (400MHz, CLOROFOM-D) § 7,95 (dd, J = 7.8, 1,8 Hz, 1H),
7,93-7,83 (2H), 7,44 (t, J = 7,5 Hz, 1H), 7,34 (d, J = 7,8 Hz, 1H), 3,77-3,58 (m,
3H), 2,96 (s, 2H), 1,21 (d, J= 5.9 Hz, 6H)

Budce 2: Metyl 3-(3-(2-amino-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-
dimetylpropanoat

Hop chét néu & dé muc duoc tong hop theo cach tuong tu nhu & Vi du
didu ché 19 (Bude 3, Budc 4) bang cach st dung metyl 3-(3-(2-clo-6- -
(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (735mg, 1,97mmol) da
thu dugce trong bude 1. (Hiéu sudt 2 bude: 29%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 7,86 (d, J= 7.8 Hz, 1H), 7,78 (d,
J=6,9 Hz, 1H), 7,47-7,33 (m, 1H), 7,28 (s, 1H), 7,27 (s, 1H), 5,49 (s, 2H), 3,65
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(d, J= 6,4 Hz, 3H), 2,94 (s, 2H), 1,23 (q, J = 7,8 Hz, 6H)

Vi du diéu ché 94: tert-butyl 3-(3’-amino-[1,1’-biphenyl]-4-y1)-2,2-

dimetylpropanoat
\>§ro
T

Budc 1: fert-butyl 2,2-dimetyl-3-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pheny!)propanoat |

San phdm mong mubn duoc tao ra theo céch twong ty nhu & Bude | cia
Vi du diéu ché 71 béng cach st dung 1-bromo-4-(bromometyl)benzen (2g,
8mmol). (Hiéu suét 2 budc: 77%)

"H-NMR (CLOROFOM-D) § 7,70 (d, /= 7,6 Hz, 2H), 7,16 (d, J= 7,9 Hz,
2H), 2,84 (s, 2H), 1,43 (s, 9H), 1,34 (s, 12H), 1,11 (s, 6H)

Budc 2: tert-butyl 2,2-dimetyl-3-(3"-nitro-{1,1'-biphenyl]-4-yl)propanoat

Tert-butyl 2,2-dimetyl-3-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat (0,15¢g, 0,416mmol) da thu dugc trong budce 1, 1-bromo-3-
nitrobenzen (0,084g, 0,416mmol), phirc chét 1,1°-bis(diphenylphosphino)feroxen
diclopaladi(IT)diclometan (0,007, 8,33pmol) va 0,555mi 2N natri cacbonat dugce
hoa tan trong 1,4ml etylen glycol dimetyl ete va dugc khudy & 90°C trong 15 gid.
Sau khi x4c nhan bang TLC 14 phan (mg d4 hoan thanh, dung méi hitu co dugc
loai b6 dudi ap suit giam. Sau khi chiét bang etyl axetat (60ml), no duge ria bang
nude mubi (20ml) va duogc 1am kho trén magie sulfat, dung moi hitu co duge co
dac dudi ap sut giam. San phdm mong mubn da thu dugc bing cach tinh ché
bing cot silicagel (etyl axetat:hexan = 1: 9). (Hiéu sut: 88%) |

'H-NMR (400MHz, CLOROFOM-D) 6 8,43 (d, J = 1.8 Hz, 1H), §21-
8,13 (m, 1H), 7,90 (t, J = 7.3 Hz, 1H), 7,64-7.55 (m, 1H), 7,55-7,48 (m, 2H),
7,32-7,26 (m, 2H), 2,90 (d, /= 15,1 Hz, 2H), 1,45 (s, 9HV)r 1,16 (s, 6H)
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Budc 3: tert-butyl 3-(3'-amino-[1,1'-biphenyl]-4-yl)-2,2-dimetylpropanoat

Tert;butyl 2,2-dimetyl-3-(3'-nitro-[1,1'-biphenyl]-4-yl)propanoat (0,255g, -
0,717mmol) da thu duge trong budc 2 duge hoa tan trong 2ml metanol, Pd/C
(3,82mg, 0,036mmol) dugc bd sung vao, va ﬁép dé phan Ung khtt duoc thue hién
nh¢ st dung bong hydro. Sau khi xdc nhén rang phan tng d4 hoan thanh, né duge
loc béng bd loc Xelit, va dung méi hitu co duge loai bd dudi ap sudt giam dé tao
ra san phdm mong mudn. (Hiéu sut: 73%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,53-7,44 (m, 2H), 7,28-7,17 (m,
3H), 7,05-6,96 (1H), 6,94-6,87 (m, 1H), 6,72-6,62 (m, 1H), 3,73 (s, 2H), 2,96-
2,74 (m, 2H), 1,54-1,38 (9H), 1,26-1,12 (m, 6H)

Vi du diéu ché 95: Etyl 2-(3-(4-aminopyrimidin-2-yl)phenoxy)-2-

dimetylpropanoat

S OUS
HoN )\\N )\\©/O7<\/J\ o

San pham mong mudn duge tao ra theo cach tuong ty nhu & Bude 2 cta
Vi du didu ché 52 va Bué6e 4 cta Vi du didu ché 19 bang cach st dung fert-butyl
(2-clopyrimidin-4-yl)carbamat (344mg, 1,50mmol) da thu dugc tir Budc 1 cia Vi
du diéu ché 90 va etyl 2-metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy)propanoat (560mg, 1,50mmol) da thu duge tir Bude 2 cta Vi du didu
ché 88. (Hiéu suat 2 budc: 22%)

"TH-NMR (CLOROFOM-D) ¢ 8,33 (d, /= 5.8 Hz, 1H), 8,01 (d, /=79 Hz,
1H), 7,92 (d, J= 1,8 Hz, 1H), 7,33 (t, J= 7,9 Hz, 1H), 6,96 (dd, /= 8,1, 2,6 Hz,
1H), 6,34 (d, J= 5,8 Hz, 1H), 4,90 (s, 2H), 4,27 (g, J = 7,1 Hz, 2H), 1,64 (s, 6H),
1,27 (t, J="7,0 Hz, 3H)

Vi du didu ché 96: Metyl 3-(4-(4-aminopyrimidin-2-yl)phenyl)-2,2-

dimetylpropanoat
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Budc 1: Metyl 2,2-dimetyl-3-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)propanoat

San phém mong mubn dugc tao ra theo cach tuong tw nhu & Vi du diéu
ché 58 (Budc 1, Budc 2) bang cach st dung 1-bromo-4-(bromometyl)benzen
(30,0g, 120mmol). (Hiéu sut 2 budc: 75%)

'H-NMR (400MHz, CLOROFOM-D) § 7,70 (d, J = 8,2 Hz, 2H), 7,10 (d,
J=17,8 Hz, 2H), 3,64 (s, 3H), 2,86 (s, 2H), 1,34 (s, 12H), 1,17 (s, 6H)

Budce 2: Metyl 3-(4-(4-aminopyrimidin-2-yl)phenyl)-2,2-dimetylpropanoat

San phdm mong mudn dugc tao ra theo cach tuong tu nhu & Bude 2 cla
Vi du diéu ché 52 va Budc 4 cia Vi du didu ché 19 bing cach st dung terz-butyl
(2-clopyrimidin-4-yl)carbamat (578mg, 2,51mmol) da thu duoc tir Buéce 1 cua Vi
~ du didu ché 90 va metyl 2,2-dimetyl-3-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-ylphenyl)propanoat (800mg, 2,51mmol) da dugc téng hop trong budce 1. (Hiéu
suit 2 bude: 68%)

'H-NMR (400MHz, CLOROFOM-D) § 8,33 (d, /= 5,9 Hz, IH), 8,25 (d,
J =382 Hz, 2H), 7,20 (d, J = 8,2 Hz, 2H), 6,37 (d, J = 5,9 Hz, 1H), 5,12 (s, 2H),
3,66 (s, 3H), 2,91 (s, 2H), 1,20 (s, 6H)

Vi du diéu ché 97: Etyl 2-(4-(6-aminopyridin-2-yl)phenoxy)-2-metylpropanoat

O><[(O\/
(0]

San phdm mong muén dugc tao ra theo cach twong tu nhu & Vi du didu

4

NS

H,NT N

ché 88 bang cach st dung 4-bromophenol (2,00g, 11,6mmol). (Hiéu suét 4 bude:
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24%)

'H-NMR (400MHz, CLOROFOM-D) § 7,82 (dt, J = 9,6, 2,5 Hz, 2H),
7,55-7,38 (m, 1H), 7,10-6,96 (m, 1H), 6,89 (dt, J=9,5, 2,5 Hz, 2H), 6,49-6,33 (m,
1H), 4,44 (s, 2H), 4,24 (q, J= 7,0 Hz, 2H), 1,62 (s, 6H), 1,25 (t, /= 7,3 Hz, 3H)

Vi du diéu ché 98: Etyl 2-((4-(6-aminopyridin-2-yl)phenyl)amino)-2-
metylpropanoat '

4

J

H,NT N

m>§(0v
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Budc 1: Etyl 2-((4-bromophenyl)amino)-2-metylpropanoat

4-bromoanilin (3,00g, 17,44mmol) dugc hoa tan trong DMF, etyl 2-
bromo-2-metylpropanoat (3,40g, 17,44mmol) va kali cacbonat (3,62g, 26,2mmol)
dugc bd sung vao va duge khudy & 100°C trong 6 gid. Sau khi hoan thanh phén
ung, né dugce lam ngudi xudng nhiét d6 trong phong, va nudce duoc bd sung vao,
duoc chiét béng etyl axetat, dugc rira béng nude mudi, va duogc loai bd DMF du.
Sau khi loai bo nudc bing magie sulfat va chung cit dudi ap suat giam, hén hop
nay dugc tinh ché bang cach sic ky trén cot (hexan:etyl axetat) dé thu duoc hop
chét ﬁlong mudn. (Hiéu suét: 22%)

"H-NMR (CLOROFOM-D) 6 7,25 (d, J= 8,5 Hz, 2H), 6,50 (d, J= 8,5 Hz,
2H), 4,19 (q, /= 7,0 Hz, 2H), 1,59 (d, J= 22,3 Hz, 7TH), 1,22 (t, J= 7,2 Hz, 3H)

Budc 2: Etyl 2-metyl-2-((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)amino)propanoat

Hop chit néu & & muc dugc tong hop theo cich twong tu nhu & Bude 1
ctia Vi du diéu ché 52 bang cach sir dung etyl 2-((4-bromophenyl)amino)-2-
metylpropanoat (1,82g, 6,36mmol) da dugc tong hop trong buée 1. (Hiéu suét:
65%)

'H-NMR (400MHz, CLOROFOM-D) 5 7,64-7,49 (2H), 6,58-6,38 (2H),
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4,44-4.20 (1H), 4,20-4,11 (2H), 1,32-1,27 (12H), 1,19-1,07 (3H)

Budc 3: Etyl 2-((4-(6-aminopyridin-2-yl)phenyl)amino)-2-metylpropanoat

Hop chét néu & & muc dugc téng hop theo cach tuong tu nhu & Bude 2
cta Vi du didu ché 52 bang cach sir dung etyl 2-metyl-2-((4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)amino)propanoat (500mg, 1,50mmol) dd dugc
tdng hop trong budc 2 va 6-clopyridin-2-amin (183mg, 1,422mmol). (Hiéu suit:
34%)

'H-NMR (CLOROFOM-D) 6 7,83 (d, J = 8,5 Hz, 2H), 7,54 (t, J= 7.9 Hz,
1H), 6,99 (d, J= 7.6 Hz, 1H), 6,65 (d, J = 8,5 Hz, 2H), 6,45 (d, J = 8,2 Hz, 1H),
4,63-4,33 (1H), 4,20 (q, J=7,0 Hz, 2H), 1,61 (s, 6H), 1,22 (t, J= 7,2 Hz, 3H)

Vi du diéu ché 99: Etyl 2-((4-(2-aminopyrimidin-4-yl)phenyljamino)-2-

metylpropanoat
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Budc 1: Etyl 2-((4-(2-clopyrimidin-4-yl)phenyijamino)-2-metylpropanoat

Hop chét néu & d& muc dugc téng hop theo cach tuong ta nhu & Bude 2
ctia Vi du didu ché 52 bing cach sir dung etyl 2-metyl-2-((4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)amino)propanoat (400mg, 1,20mmol) d4 thu duoc
trong bude 2 cia Vi du didu ché 98 va 2,4-diclopyrimidin (179mg, 1,20mmol).
(Hiéu sudt: 59%)

'H-NMR (400MHz, METANOL-D4) § 8,47-8,38 (1H), 8,00-7,88 (2H),
7,74-7,66 (1H), 6,64-6,49 (2H), 4,21-4,02 (2H), 1,58-1,48 (6H), 1,22-1,07 (3H)

Budc 2: Etyl 2-((4-(2-aminopyrimidin-4-yl)phenyl)amino)-2-metylpropanoat

Hop chét néu & d& muc duogc téng hop theo cach trong ty nhu ¢ Vi du
didu ché 19 (Busc 3, Bude 4) bing cach sir dung etyl 2-((4-(2-clopyrimidin-4-
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yl)phenyl)amino)-2-metylpropanoat (83mg, 0,21mmol) da dugc tbng hop trong
bude 1. (Hiéu sudt 2 bude: 27%)
m/z (M+H)" theo tinh toan cho C16H,N4O,: 301, thue té 12 301

Vi du diéu ché 100: Etyl (4-(6-aminopyridin-2-yl)phenyl)glyxinat

=

D

HoN N

@)
N

Budce 1: Etyl (4-bromophenyl)glyxinat

Hop chét néu & dé muc duge tbng hop theo cach trong tu nhu & Bude 1
ciia Vi du didu ché 98 bing cach st dung 4-bromoanilin (3,00g, 17,44mmol).
(Hiéu suit: 44%)

"H-NMR (CLOROFOM-D) 6 7,32-7,23 (m, 2H), 6,59-6,45 (m, 2H), 4,34-
4,19 (m, 2H), 4,12 (s, 1H), 3,89 (s, 2H), 1,39-1,23 (m, 3H)

Budce 2: Etyl (4-(4,4,5,5- tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)glyxinat

Hop chét néu & d& muc dugc tong hop theo cach twong ty nhu & Budce 1
ctia Vi du didu ché 52 bing cach sir dung etyl (4-bromophenyl)glyxinat (1,99g,
7,71mmol) da dugc tdng hop trong budce 1. (Hidu suat: 44%)

'"H-NMR (400MHz, CLOROFOM-D) § 7,73-7,58 (m, 2H), 6,63 (d, J =
8,2 Hz, 2H), 4,24 (t, J= 7,1 Hz, 2H), 4,22-4,04 (m, 1H), 3,93 (d, J = 1,4 Hz, 2H),
1,31 (s, 12H), 1,28 (t, /= 7,1 Hz, 3H)

Budc 3: Etyl (4-(6-aminopyridin-2-yl)phenyl)glyxinat

Hop chit néu & d& muc dugc tdng hop theo cach tuong tu nhu & Bude 2
cua Vi du diéu ché 52 béng cach st dung etyl (4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)glyxinat (700mg, 2,30mmol) da dugc tbng hop trong
budc 2 va 6-clopyridin-2-amin (295mg, 2,30mmol). (Hiéu suit: 32%)

"H-NMR (400MHz, METANOL-D4) 6 7,63 (dt, J= 9.3, 2,3 Hz, 2H), 7,42
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(t, J= 7.8 Hz, 1H), 6,87 (d, J = 6,9 Hz, 1H), 6,63 (dt, J=9,3, 2,3 Hz, 2H), 6,47-
6,32 (1H), 4,18 (q, J="7.2 Hz, 2H), 3,93 (s, 2H), 1,24 (t, J= 7,1 Hz, 3H)

Vi du diéu ché 101: Metyl 5-(2-aminopyrimidin-4-yl)bixyclo[2,2,1]heptan-2-

carboxylat

Budc 1: Metyl bixyclo[2,2,1]hept-5-en-2-carboxylat

San phém mong mudn dugc tao ra theo cach tuong tu nhu & Bude 1 cua
Vi du diéu ché 50 bang cach sir dung axit bixyclo[2,2,1]hept-5-en-2-carboxylic
(1g, 7,24mmol). (Hiéu suit: 100%)

"H-NMR (400MHz, CLOROFOM-D) § 6,18 (q, J = 3,0 Hz, 1H), 5,91 (g,
J=2,9 Hz, 1H), 3,61 (s, 3H), 3,18 (d, J = 1,4 Hz, 1H), 2,98-2,76 (m, 2H), 1,97-
1,81 (m, 1H), 1,57 (t, J= 1,6 Hz, 1H), 1,45-1,37 (2H)

Budc 2: Metyl 5-(2-clopyrimidin-4-yl)bixyclo[2,2,1]heptan-2-carboxylat '

2,4-diclopyrimidin (0,775g, 5,20mmol) dugc hoa tan trong THF (23,6ml)
va metyl bixyclo[2,2,1]hept-5-en-2-carboxylat (0,720g, 4,73mmol) da diéu ché
trong budc 1 duoc bd sung vao. Paladi(Il) axetat (0,212g, 0,946mmol),
triphenylphosphin (0,496g, 1,892mmol) va axit formic (0,907ml, 23,65mmol)
duoc bd sung vao dung dich phan tng, va TEA (4,29ml, 30,8mmol) duoc bd sung
ting giot vao d6. Sau khi khudy & 60°C trong 16 gid, phan tng duge dimg nudc,
duoc pha lodng bang etyl axetat, dugc rira bing nudc mudi, va dung moi hiru co
duoc lam kho trén magie sulfat. San phdm mong mudn d3 thu duge bang cach
tinh ché bing cot silicagel. (Hiéu suat: 24%)

"TH-NMR (400MHz, CLOROFOM-D) 6 8,42 (q, J = 2,6 Hz, 1H), 7,08 (q,
J=4,9 Hz, 1H), 3,77-3,62 (m, 3H), 3,01-2,80 (m, 2H), 2,80-2,66 (m, 1H), 2,52-
2,39 (m, 1H), 2,10-1,85 (m, 1H), 1,85-1,67 (m, 4H), 1,41-1,31 (m, 1H)
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Budc 3: Metyl 5-(2-aminopyrimidin-4-yl)bixyclo[2,2,1heptan-2-carboxylat

San phém mong mubn dugc tao ra theo cach teong tg nhu & Vi du diéu
ché 2 bang cach st dung metyl 5-(2-clopyrimidin-4-yl)bixyclo[2,2,1]heptan-2-
carboxylat (0,428g, 1,605mmol) da diéu ché trong budc 2. (Hiéu sudt 2 bude:
13%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 8,48 (q, J = 5,3 Hz, 1H), 7,49 (s,
1H), 6,81 (td, J= 14,5, 5,2 Hz, 1H), 4,51 (s, 1H), 3,73 (d, J= 11,3 Hz, 3H), 2,93-
2,80 (m, 2H), 2,80-2,61 (m, 1H), 2,53-2,35 (m, 1H), 2,11-1,97 (m, 1H), 1,85-1,77
(m, 2H), 1,77-1,67 (m, 2H), 1,40-1,20 (m, 1H)

Vi du diéu ché 102: Metyl 3-(3-(5-aminopyridin-2-yl)phenyl)-2,2-
dimetylpropanoat

=
N 0

H,N

San phdm mong muén dugc tao ra theo cach twong ty nhu & Budce 2 cla
Vi du didu ché 52, Bude 3 cta Vi du diéu ché 19 va Bude 2 ciia Vi du didu ché 76
bang cach sir dung 2,5-dibromopyridin (189mg, 0,799mmol) va tert-butyl 2,2-
dimetyl-3-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat
(288mg, 0,799mmol) da thu dugce trong bude 2 cua Vi du didu ché 79. (Hiéu suét
3 buédc: 20%). |

'H-NMR (400MHz, CLOROFOM-D) 6 8,17 (d, J= 2,7 Hz, 1H), 7,74 (dt,
J=1,8,1,4Hz, 1H), 7,65 (d, /= 1,8 Hz, 1H), 7,51 (d, J=7,8 Hz, 1H), 7,31 (t, J =
7.9 Hz, 1H), 7,14-6,97 (m, 2H), 3,72 (s, 2H), 3,66 (s, 3H), 2,99-2,85 (2H), 1,21 (s,
6H)

Vi du diéu ché 103: Metyl 2-(4-((2-aminopyrimidin-4-yl)oxy)phenyl)axetat

SR E
HZN/k\N o ©
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San phim mong mudn dugc tao ra theo cach tuong tw nhu & Bude 1 cla
Vi du diéu ché 104 va Vi du didu ché 19 (Bude 3, Bude 4) bing cich sir dung
metyl 2-(4-hydroxyphenyl)axetat (1g, 6,02mmol). (Higu suit 3 bude: 57%)

"H-NMR (400MHz, CLOROFOM-D) 6 8.11 (d, J = 5,5 Hz, 1H), 7,30 (dd,
J=18.9, 2,5 Hz, 2H), 7,08 (dt, J= 9,1, 2,4 Hz, 2H), 6,18-6,02 (1H), 5,01 (s, 2H),
. 3,77-3,67 (3H), 3,62 (d, J= 16,0 Hz, 2H)

Vi du diéu ché 104: Metyl 4-((6-aminopyridin-2-yl)oxy)benzoat
O
= Z o~
jeVen
H,N” N7 0

Budce 1: Metyl 4-((6-clopyridin-2-yl)oxyjbenzoat

Metyl 4-hydroxybenzoat (1g, 6.57mmol), 2.6-diciopyridin (0,875g,
5,92mmol) va xesi cacbonat (2,57g, 7.89mmol) duge hoa tan trong 27,4ml DMF
va durgc khudy ¢ 120°C trong 4 gid. Sau khi x4c nhén bang TLC 1a phan Gng da
hoan thanh, dung méi hitu co duge loai bd dudi p suét giam. Sau khi chiét bang
etyl axetat (2 x 20ml), n6 dugc rua bing nrée mubi (20ml), va dung mdi hiru co
duoc 1am kho trén magie sulfat, va dugc loai bd dudi ap sudt giam. San pham
mong mudn da thu dugc bang cach tinh ché bang cdt silicagel (etyl axetat:hexan =
1:9). (Hiéu suét: 75%) ,

"H-NMR (400MHz, CLOROFOM-D) § 8,14-7,94 (m, 2H), 7,74-7,52 (m,
1H), 7,20-7,10 (m, 2H), 7,10-6,96 (m, 1H), 6,89-6,76 (m, 1H), 3,95-3,80 (m, 3H)

Budc 2: Metyl 4-((6-aminopyridin-2-yl)oxy)benzoat

San phém mong mudn dugc tao ra theo cach twong tir nhu & Vi du didu
ché 19 (buéce 3, bude 4) bang cach st dung metyl 4-((6-clopyridin-2-
yl)oxy)benzoat (1,3g, 4,93mmol) da dugc téng hop trong budce 1. (Hidu suét 2
budc: 76%)

"H-NMR (400MHz, CLOROFOM-D) § 8,15-7,89 (m, 2H), 7,52-7,37 (m,
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1H), 7,12 (dt, J = 9,3, 2.3 Hz, 2H), 6,33-6,10 (2H), 4,58-4,26 (m, 2H), 3,97-3,72
(m, 3H)

Vi du diu ché 105: Metyl 2-(4-((6-aminopyridin-2-yl)oxy)phenyl)axetat

- Budc 1: Metyl 2-(4-((6-clopyridin-2-yl)oxy)phenyl)axetat -
2,6-Diclopyridin (2,67g, 18,1lmmol), metyl 2-(4-hydroxyphenyl)axetat
(3,00g, 18,1mmol) va xesi cacbonat (7,06g, 21,7mmol) dugc hoa tan trong 75,0ml
DMF va duge khudy. & 120°C qua dém. N6 duge chiét bing DCM va dung mbi
hitu co duge 1am khé trén magie suifat, va dugce loai bd dudi 4p suat giam. San
phim mong muén & thu duge bing cach tinh ché bing cot silicagel (etyl
axetat:hexan). (Hiéu sudt: 50%) ,
"H-NMR (400MHz, CLOROFOM-D) 6 7,61 (t, /= 7,8 Hz, 1H), 7,39-7,28
(2H), 7,10 (td, J= 5,7, 3,2 Hz, 2H), 7,03 (4, J= 7,8 Hz, 1H), 6,75 (d. J= 8,2 Hz,
1H), 3,72 (s, 3H), 3,64 (s, 2H)

Budc 2: Metyl 2~(4-(( 6-aminopyridin-2-yl)oxy)phenyl)axetat

Séan phém mong mudn duge tao ra theo cach twong tw nhu & Vi du diéu
ché 19 (Bude 3,' Bu6c 4) bang cach st dung metyl 2-(4-((6-clopyridin-2-
yl)oxy)phenyl)axetat (1,25g, 4,50mmol) dd dugc tdng hop trong bude 1. (Hiéu
sudt 2 budce: 5%)

"H-NMR (400MHz, CLOROFOM-D) § 7,46 (t, J= 8,0 Hz, 1H), 7,30 (d, J
= 8,7 Hz, 2H), 7,09 (dd, J = 6,6, 2,1 Hz, 2H), 6,28-6,22 (1H), 6,02 (d, /= 8,2 Hz,
1H), 3,72 (s, 3H), 3,66-3,60 (2H)

Vi du didu ché 106: Metyl 2-(4-((6-aminopyridin-2-yl)oxy)phenyl)-2-

retylpropanoat
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7 @xfo\
H,NT SN0 °

San phim mong mudn dugc tao ra theo cach twong tur nhu & Vi du diéu
ché 19 (Budc 2, Bude 3, Budc 4) bing cich st dung metyl 2-(4-((6-clopyridin-2-
yl)oxy)phenyl)axetat (1,25g, 4,50mmol) da thu dugc tir Buéc 1 ctia Vi du didu
ché 105. (Hiéu suét 3 budc: 41%)

"H-NMR (CLOROFOM-D) 6 7,40 (t, J = 7,6 Hz, 1H), 7,37-7,29 (m, 2H),
7,09-7,00 (m, 2H), 6,23-6,14 (m, 1H), 6,06 (dd, J=17.9, 5,2 Hz, 1H), 3,67 (s, 3H),
1,59 (s, 6H)

Vi du diéu ché 107: Metyl 3-((6-aminopyridin-2-yl)oxy)benzoat

Budce 1: Metyl 3-((6-clopyridin-2-yl)oxy)benzoat

'Séan phim mong mudn duoc tao ra theo cach turong ty nhu & Bude 1 cua
Vi du diéu ché 104 bang cach st dung metyl 3-hydroxybenzoat (0,2g,
1,315mmol). (Hiéu sut: 75%)

"H-NMR (400MHz, CLOROFOM-D) § 7,99-7,82 (m, 1H), 7,82-7,72 (m,
1H), 7,72-7,54 (m, 1H), 7,54-7,39 (m, 1H), 7,39-7,28 (1H), 7,08-6,95 (1H), 6,87-
6,65 (1H), 3,96-3,81 (3H)

-Budc 2: Metyl 3-((6-aminopyridin-2-yl)oxy)benzoat

San phdm mong mubn dugce tao ra theo cach twong tw nhu & Vi du didu
ché 19 (budc 3, budc 4) bang cach st dung metyl 3-((6-clopyridin-2-
yl)oxy)benzoat (0,26g, 0,986mmol) da dugc téng hop trong buée 1. (Hiéu suét 2
budc: 54%)

"TH-NMR (400MHz, CLOROFOM-D) 6 7,84 (dd, J = 7.8, 1,4 Hz, 1H),
7,76 (t, J=1,8 Hz, 1H), 7,42 (td, J=17.9, 3,4 Hz, 2H), 7,30 (dq, J = 8,0, 1,2 Hz,
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1H), 6,21 (d, J= 8,2 Hz, 1H), 6,10 (d, J="7,8 Hz, 1H), 3,89 (d, J= 3,2 Hz, 3H)

Vi du diéu ché 108: Metyl 2-(3-((6-aminopyridin-2-yl)oxy)phenyl)axetat

Budce 1: Metyl 2-(3-hydroxyphenyl)axetat

San phdm mong mudn duge tao ra theo cach tuong tw nhu & Bude 2 cia
Vi du diu ché 76 bang cach sir dung axit 2-(3-hydroxyphenyl)axetic (3,00g,
19,7mmol). (Hiéu suit: 99%)

"H-NMR (400MHz, CLOROFOM-D) 6 7,19 (t, J= 7,8 Hz, 1H), 6,84 (d, J
=17,3 Hz, 1H), 6,80-6,66 (m, 2H), 5,10-4,91 (m, 1H), 3,70 (s, 3H), 3,58 (s, 2H)

Budce 2: Metyl 2-(3-((6-aminopyridin-2-yl)oxy)phenyl)axetat

San phdm mong mudn dugc tao ra theo cach tuwong tu nhu & Vi du didu
ché 105 bang cach s dung 2,6-diclopyridin (2,90g, 19,6mmol) va metyl 2-(3-
hydroxyphenyl)axetat (3,26g, 19,6mmol) da dugc téng hop trong bude 1. (Hiéu
~ suét 3 bude: 12%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,44 (t, J= 8,0 Hz, 1H), 7,33 (t, J
= 17,8 Hz, 1H), 7,11 (d, J = 7,8 Hz, 1H), 7,09-6,96 (m, 2H), 6,23 (d, J = 8,2 Hz,
1H), 6,05 (d, J= 7,8 Hz, 1H), 3,70 (s, 3H), 3,65-3,62 (2H)

Vi du diéu ché 109: Metyl 2-(3-((6-aminopyridin-2-yl)oxy)phenyl)-2-

metylpropanoat
O\ O
HNT N7 N0 o~

San phém mong mubn duoc tao ra theo cach twong tu nhu & Vi du diéu
ché 106 bang cach sir dung metyl 2-(3-hydroxyphenyl)axetat (1,45g, 5,22mmol)
d4 thu duoc tr Bude 1 cta Vi du didu ché 108. (Hiéu suit 3 bude: 35%)

"TH-NMR (400MHz, CLOROFOM-D) 6 7,49-7,35 (m, 1H), 7,35-7,27 (m,
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1H), 7,17-7,07 (m, 2H), 7,04-6,90 (m, 1H), 6.25-6,15 (m, 1H), 6,06 (d, J=7,8 Hz,
1H), 4,44 (s, 2H), 3,65 (s, 3H), 1,44-1,40 (6H)

Vi du didu ché 110: Metyl 4-(((6-aminopyridin-2-yl)oxy)metyl)benzoat

N
H,N" N7 0
O

o)

=

Budce 1: Metyl 4-(((6-clopyridin-2-yl)oxy)metyl)benzoat

Metyl 4-(hydroxymetyl)benzoat (0,5g, 3,01mmol) va 2,6-diclopyridin
(0,445g, 3,01mmol), xesi cacbonat {1,176g, 3,6 lmmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxantin (0,244g, 0,421mmel) va
paladi(IT)axetat (0,054g, 0,241mmol) duoc hoa tan trong 12ml toluen va dugc
khudy & 120°C trong 4 gid. Sau khi x4c nhén bang TLC 1a phan tmg d3 hoan
thanh, dung moi hitu co duge loai bé dudi ap suét gidm. Sau khi chiét bang etyl
axetat (2 x 20ml), né duge rira bang nude mudi (20ml), va dung méi hiru co duge
lam kho trén magie sulfat, va dugce loai bo dudi ap sut giam. San phdm mong
mudn da thu dugc bing cach tinh ché bang cot silicagel (etyl axetat:hexan = 1:9).
(Hiéu suit: 24%)

"H-NMR (400MHz, CLOROFOM-D) § 8.07-7,98 (m, 2H), 7,53 (q, J =
7.8 Hz, 3H), 7,00-6,83 (m, 1H), 6,82-6,66 (m, 1H), 5,52-5,34 (m, 2H), 3,89 (d, J
= 16,0 Hz, 3H)

Buégce 2: Metyl 4-(((6-aminopyridin-2-yl)oxy)metyl)benzoat

Phuong phéap dugce thue hién theo cach trong ti nhu ¢ Vi du diéu ché 19
(budce 3, bude 4) bang cach stir dung metyl 4-(((6-clopyridin-2-
yloxy)metyl)benzoat (0,2g, 0,72mmol) da dugc tbng hop trong bude 1. (Hiéu
suét 2 budc: 19%)

1H-_Nl\/[R (400MHz, CLOROFOM-D) § §,12-7,91 (m, 2H), 7,60-7,42 (m,
2H), 7,42-7,30 (m, 1H), 6,26-6,11 {m, 1H), 6,11-5,99 (m, 1H), 5,46-5,28 (m, 2H),

118



48638 119/261

3,96-3,81 (m, 3H)

Vi du didu ché 111: Metyl 2-(3-(4-aminopyrimidin-2-yl)phenyl)-2-

metylpropanoat

San phdm mong mudn dugc tao ra theo cach twong tu nhu & Vi du didu
ché 53 (Budc 1, Bude 2) va Vi du didu ché 19 (Bude 3, Bude 4) bang cach sir
dung metyl 2-(3-bromophenyl)-2-metylpropanoat (0,25g, 0,972mmol). (Hiéu suét
4 budc: 36%) '

4 'H-NMR (400MHz, CLOROFCM-D) 6 8,40-8,27 (m, 2H), 8,27-8,16 (m,
1H), 7.45-7,35 (m, 2H), 6,32 (d, /= 5,9 Hz, 1H), 5,14 (s, 2H), 3,70-3,49 (m, 3H),
1,72-1,56 (m, 6H)

Vi du diéu ché 112: Metyl 2-(4-(4-aminopyrimidin-2-yl)phenyl)-2-

metylpropanoat
)
HN" N7 ™ )CJ)\
¥Z < o

San phdm mong mudn dugc tao ra theo cach tuong tw nhu & Vi du diéu
ché 53 (Bude 1, Bude 2) va Vi du didu ché 19 (Bude 3, Budce 4) bang cach st
dung metyl 2-(4-bromophenyl)-2-metylpropanoat (5g, 19,45mmol). (Hiéu suit 4
budce: 36%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,37-8,28 (m, 1H), 8,26 (d, J =
8,2 Hz, 2H), 7,46-7,34 (m, 2H), 6,35-6,23 (m, 1H), 4,99 (s, 2H), 3,77-3,46 (m,
3H), 1,67-1,52 (m, 6H)

Vi du diéu ché 113: tert-butyl 3-(3-(6-aminopyridin-2-yl)phenyl)-2,2-
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dimetylpropanoat

=

| 0O
- e
HoN" N 0

Hop chét néu & & muc dugc tong hop theo cach tuong tu nhu & Buge 2
ctia Vi du diu ché 52 bang cach st dung fert-butyl 2,2-dimetyl-3-(3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoat (500mg, 1,39mmol) da thu
duge trong bude 2 cta Vi du didu ché 79 va 6-clopyridin-2-amin (178mg,
1,39mmol). (Hiéu suit: 66%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,86 (t, J = 7,3 Hz, 1H), 7,71 (s,
1H), 7,66 (d, /= 16,0 Hz, 1H), 7,38-7,30 (m, 1H), 7,02 (d, J = 7,8 Hz, 1H), 6,64
(d, J=17,3 Hz, 2H), 6,36 (d, J= 8,2 Hz, 1H), 4,52 (s, 2H), 2,91 (s, 2H), 1,40 (d, J
= 6,9 Hz, 9H), 1,14 (t, J=4,6 Hz, 6H)

Vi du diéu ché 114: tert-butyl 3-(3-(6-amino-3-flopyridin-2-yl)-4-flophenyl)-2,2-
dimetylpropanoat

Budce 1: tert-butyl 3-(3-(6-clo-3-flopyridin-2-yl)-4-flophenyl)-2,2-
dimetylpropanoat

Hop chit néu & dé muc duoc tong hop theo céch twong tu nhu & Bude 2
cta Vi du diu ché 52 bing cach sit dung fert-butyl 3-(4-flo-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-2,2-dimetylpropanoat (1,52g, 4,01mmol) da thu
dugce trong buéce 2 cua Vi du didu ché 89 va 2,6-diclo-3-flopyridin (799mg,
4,81mmol). (Hiéu suat: 21%)

m/z (M+H)" theo tinh to4n cho CyH,3CIF,NO,: 382, thuc té 12382

Bude 2: tert-butyl 3-(3-(6-amino-3-flopyridin-2-yl)-4-flophenyl)-2,2-
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dimetylpropanoat

Hop chét néu & & muc dugc tong hop theo cach trong ty nhu & Vi du
diéu ché 19 (Budc 3, Bude 4) bang cach st dung tert-butyl 3-(3-(6-clo-3-
flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoat (327mg, 0,86mmol ) da thu
dugc trong bude 1. (Hiéu suit 2 budc: 17%)

'H-.NMR (400MHz, CLOROFOM-D) § 7,66 (dd, J = 7,5, 2,5 Hz, 1H),
7,34-7,15 (m, 1H), 7,15-7,04 (m, 2H), 7,04-6,90 (1H), 4,89-4,60 (2H), 2,84 (s,
2H), 1,40 (d, J= 6,9 Hz, 9H), 1,17-1,03 (m, 6H) |

Vi du didu ché 115: tert-butyl 3-(3-(6-amino-5-flopyridin-2-yl)-4-flophenyl)-2,2-
dimetylpropanoat

- F /

| 0]
- e
HoN N (@)

Budc 1: tert-butyl 3-(3-(6-clo-5-flopyridin-2-yl)-4-flophenyl)-2,2-
dimetylpropanoat

Hop chat néu & dé muc dugc tdng hop theo cach turong tu nhu & Buéc 2
cia Vi du diéu ché 52 béng cach st dung tert-butyl 3-(4-flo-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-2,2-dimetylpropanoat (1,52¢g, 4,01mmol) da thu
duoc trong Budce ctia Vi du didu ché 89 va 2,6-diclo-3-flopyridin (799mg,
4,81mmol). (Hiéu suit: 49%)

"H-NMR (400MHz, CLOROFOM-D) 6 7,46 (t, J = 8,5 Hz, 1H), 7,38 (dd,
J=17,1,2,5Hz, 1H), 7,32 (dd, J= 8,7, 3,2 Hz, 1H), 7,22 (td, J = 5,5, 2,7 Hz, 1H),
7,04 (dd, J=9.8, 8,5 Hz, 1H), 2,85 (s, 2H), 1,54 (s, 2H), 1,40 (d, J= 7,8 Hz, 9H),
1,14 (s, 6H)

Budc 2: tert-butyl 3-(3-(6-amino-5-flopyridin-2-yl)-4-flophenyl)-2,2-
dimetylpropanoat

Hop chét néu ¢ d& muc dugc tong hop theo cach tuong ty nhu & Vi du
didu ché 19 (Budc 3, Budce 4) bang céach sir dung fert-butyl 3-(3-(6-clo-3-
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flopyridin-2-y1)-4-flophenyl)-2,2-dimetylpropanoat (756mg, 1,98mmol) da thu
duogc trong bude 1. (Hiéu suét 2 budc: 38%)

'H-NMR (400MHz, CLOROFOM-D) § 7,57-7,41 (m, 2H), 7,39 (dd, J =
6,9, 1,8 Hz, 1H), 7,22-7,11 (m, 1H), 7,06 (t, J= 9,1 Hz, 1H), 6,70 (dd, /= 8.9, 3,0
Hz, 1H), 4,38 (d, J=22,9 Hz, 1H), 2,86 (s, 2H), 1.42-1,34 (9H), 1,16-1,06 (6H)

Vi du diéu ché 116: Metyl 3-(4-(6-aminopyridin-2-y})-1H-pyrazol-1-y1)-2,2-
dimetylpropanoat

Bing cach sir dung metyl 3-hydroxy-2,2-dimetylpropanoat (1,08g,
8,16mmol) va 4-bromo-1H-pyrazol (1,00g, 6,80nimol), phuong phap tuong tu
nhu & Bu6e 1 ciia Vi du didu ché 1, Bude 2 ctia Vi du didu ché 58, va Vi du diéu
ché 19 (Budce 3 va Bude 4) 1an hrot duge str dung dé tao ra san phim mong mudn.
(Hiéu suét 4 buédc: 0,3%)

'H-NMR (400MHz, CLOROFOM-D): § 7,84 (d, J = 7.8 Hz, 2H), 7,43-
7,30 (m, 1H), 6,84-6,75 (m, 1H), 6,30 (d, J = 7,8 Hz, 1H), 4,52 (s, 2H), 4,27 (s,

2H), 3,70 (s, 3H), 1,21 (s, 6H)

Vi du diéu ché 117: Etyl 4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat
o v
SUSAS
HZN/J\\N o)

Budc 1: Etyl 4-((2-clopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat
2,4-diclopyrimidin (0,300g, 2,014mmol) dugc hoa tan trong DMF (10ml),

va tiép d6 etyl 4-hydroxyxyclohexan-1-carboxylat (¢,357ml, 2,215mmol) va xesi

cacbonat (1,640g, 5,03mmol) dugc bd sung vao. Sau khi khudy & 80°C trong 3

gid, n6 dugc pha lodng bang dietyl ete va duge rira bing nuwde. Sau khi lam kho
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dung méi hitu co bang magie sulfat, n6 dwoc tinh ché bang cot silicagel dé tao ra
san pham mong mudn. (Hidu suét: 29%)

"TH-NMR (400MHz, CLOROFOM-D) 6 8,29-8,17 (m, 1H), 6,64-6,46 (m,
1H), 5,46-4,97 (m, 1H), 4,18-4,00 (m, 2H), 2,46-2,21 (m, 1H), 2,14 (dt, J=9,0,
3,5 Hz, 1H), 2,08-1,89 (m, 2H), 1,89-1,79 (m, 1H), 1,79-1,70 (1H), 1,70-1,51 (m,
2H), 1,51-1,32 (m, 1H), 1,29-1,12 (m, 3H)

Buéec 2: Etyl 4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat

Séan phém mong mudn dugce tao ra theo cach tuong tw nhu & Vi du didu
ché 2 bing céach st dung etyl 4-((2-clopyrimidin-4-yl)oxy)xyclohexan-1-
carboxylat (0,165g; 0,579mmol) da diéu ché trong bude 1. (Hidu suét 2 budc:
98%)

m/z (M+H)" theo tinh todn cho Cy3H,N;05: 266,32, thuc té 12 266, 1

Vi du diéu ché 118: (R)-2-clo-6-(3-(2-etoxy-4-flophenoxy)piperidin-1-yl)pyrazin

L
\ L1
F /©/O\<;N N7 el

Budce 1: 1-(benzyloxy)-2-etoxy-4-flobenzen

2-(benzyloxy)-5-flophenol (1,00g, 4,58mmol), iodoetan (0,44ml, 5,5mmol)
va xesi cacbonat (2,242, 6,87mmol) duoc bd sung vao 6,74ml axeton va dugc
khudy trong 24 gior & nhiét do trong phong. Hén hop phan img nay dugc loc va
nude duge bd sung vao, dugc tiép sau boi viée chiét bﬁng etyl axetat. Sau khi rira
bing nudc va nude mudi, 16p hitu co duge 1am kho trén magie sulfat va duge co
dac dudi 4p suit giam. San phim mong muébn di thu dugc bing cach tinh ché
bing cot silicagel. (Hiéu suat: 82%)

"H-NMR (400MHz, CLOROFOM-D) 6 7,43 (d, J = 7.3 Hz, 2H), 7,40~
7,33 (m, 2H), 7.33-7,27 (m, 1H), 6,82 (dd, /= 9,1, 5,5 Hz, 1H), 6,64 (dd, J= 10,1,
2,7 Hz, 1H), 6,51 (td, T = 8,3, 3,0 Hz, 1H), 5,09 (s, 2H), 4,08 (q, J= 7,0 Hz, 2H),
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1,47 (t,J="7,1 Hz, 3H)

Budc 2: 2-etoxy-4-flophenol

1-(benzyloxy)-2-etoxy-4-flobenzen (921mg, 3,74mmol) di thu dugc trong
buéc 1 duge hoa tan trong metanol, va Pd/C (19,9mg, 0,187mmol) dugc bd sung
vao, tiép do khudy d&c’ri cac diéu kién hydro. Sau khi hoan thanh phan tmg, nd
dugc loc qua Xelit dé tao ra san phim mong mubn. (Hiéu suét: 92%)

'H-NMR (400MHz, CLOROFOM-D) 6 6,83 (dd, J = 8,7, 5,5 Hz, 1H),
6,68-6,48 (m, 2H), 5,45-5,31 (1H), 4,09 (q, J= 7,0 Hz, 2H), 1,50-1,37 (3H)

Budce 3: (R)-2-clo-6-(3-(2-etoxy-4-flophenoxy )piperidin-1-yl)pyrazin

San phdm mong mudn dugc tao ra theo cach tuong tu nhu & Vi du didu
ché 1 (buéc 1, bude 2, bude 3) bang cach st dung 2-etoxy-4-flophenol (539mg,
3,45mmol) da thu dugc trong bude 2. (Hiéu suit 3 bude: 37%)

"H-NMR (400MHz, CLOROFOM-D) § 7,95 (s, 1H), 7,74 (d, J = 5.0 Hz,
1H), 6,92 (dd, J= 8,7, 5,9 Hz, 1H), 6.70-6,47 (m, 2H), 4,28-4,14 (1H), 4,07-3,89
(3H). 3,72 (q, J= 6,4 Hz, 1H), 3,67-3,46 (m, 2H), 2,15-1,85 (m, 3H), 1,59 (qd, J =
8,5,4,3 Hz, 1H), 1,41 (t, J=7,1 Hz, 3H)

Vi du diéu ché 119: Metyl 2-(4-(4-aminopyrimidin-2-yl)phenoxy)-2-

metylpropanoat 7
L) *
O><[(o\
O

Séan phém mong mubn dugce tao ra theo cach tuong tu nhu & Budce 1 cta
Vi du diéu ché 68, Vi du diéu ché 53 (Budc 1, Bude 2), va Vi du didu ché 19
(Budc 4) bang céch st dung 4-bromophenol (1g, 5,78mmol). (Hiéu sudt 4 budc:
6%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,31-8,00 (m, 3H), 6,96-6,60 (m,
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2H), 6,33-6,07 (m, 1H), 5,26 (d, J = 44,4 Hz, 2H), 4,22-4,09 (m, 2H), 1,63-1,50
(m, 6H), 1,29-1,07 (m, 3H)

Vi du 1: axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)thiazol-5-carboxylic
o]
L .
O ) /[/ ]\ S \
SACARS

(R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (20mg, 0,06mmol)
da duoc didu ché trong Vi du didu ché 1 va metyl 2-aminothiazol-3-carboxylat
(0,011g, 0,072mmol) dugc hoa tan trong 1,4-dioxan, xesi cacbonat (49mg,
0,150mmol), tris(dibenzylidenaxeton)dipaladi(0) (4,39mg, 0,005mmol) va 4,5-
bis(diphenylphosphino)-9,9-dimetylxantin (3,47mg, 0,006mmol) dugc bé sung vio,
va tiép d6 duoc khudy hdi Iru trong 4 gid. Sau khi phan ng da hoan thanh, hén
hop phén mg nay dugc lam ngudi xudng nhiét dd trong phong, dugc pha loing
bing etyl axetat, duoc rira bang dung dich nuée natri hydro cavbonat va nuée mudi,
va tiép d6 dugc 1am kho trén magie sulfat, va dung méi hitu co duge loai bd dudi
ap sudt giam. San phim mong muén da thu dugc biang cach tinh ché bang cot
silicagel (hexan: etyl axetat = 2:1). (Hiéu suét: 81%)

Hop chit este da thu dugc (22mg, 0,05mmol) dugc hoa tan trong
THF:nude:metanol = 1:1:1, va lithi hydroxit (2mg, 0,074mmol) dugc bd sung vao,
tiép d6 khudy & 60°C trong 12 gid. Sau khi 1am ngudi phan tng xudng nhiét do
trong phong, d6 pH duoc didu chinh téi 4,5, dugc tiép sau boi viée chiét bang dung
moi hitu co. Lép hitu co duge lam kho trén magie sulfat, dugc loai bd dudi ap suét
giam, va tiép d6 dugc tong hop biang cach tinh ché bang cich sic ky trén cot
silicagel.

"H NMR (300MHz, Metanol-D): 6 11,5 (bs, 1H), 7,77 (s, 1H), 7,70 (s, 1H),
7,01 (d, 1H), 6,78-6,87 (m, 3H), 4,36 (bs, 1H), 3,75-3,91 (m, 8H), 1,82-1,97 (m,
4H), 1,55 (m, 1H), 1,18 (m, 5SH)
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Vi du 2: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4,5-

dimetylthiazol-2-amin

@Dnﬂ

Hop chét néu & d& muc dugc tao ra theo cach twong tw nhu & Vidu 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin- L -yl)pyrazin (0,10g,
0,30mmol) da dugc diéu ché trong Vi du didu ché 1 va 2-amino-4,5-
dimetylthiazol (0,038g, 0,30mmol). (Hiéu sut: 63%)

'H-NMR (400MHz, CLOROFOM-D): ¢ 8.80 (brs, 1H), 7,61 (s, 1H), 7,41
(s, 1H), 6,82-7,01 (m, 4H), 4,30-4,36 (m, 2H), 3,98-4,05 (m, 3H), 3,49 (m, 1H),
3,38 (m, 1H), 2,21 (s, 3H), 2,19 (s, 3H), 2,20 {m, 1H), 1,78 (m, 1H), 1.61-1,69 (m,
2H), 1,39 (t, 3H)

Vidu 3: (R)-N-(6 (3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)thiazol-2-amin

\\ /N
Sacaas

Hop chit néu & dé muc dwoc tao ra theo cach twong ty nhu & Vi du 1 bﬁng
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yljpyrazin (0,10g,
0,30mmol) da dugc diéu ché trong Vi du diéu ché 1 va 2-aminothiazol (0,03g,
0,30mmol). (Hiéu suat: 25%)

"H-NMR (400MHz, CLOROFOM-D): 6 10,97 (s, 1H), 7,64 (s, 1H), 7,59
(s, 1H), 7,45 (s, 1H), 7,02 (m, 2H), 6,86 (m, 2H), 6,71 (s, 1H), 4,46 (m, 1H), 4,34
(m, 1H), 4,03 (m, 3H), 3,34-3,45 (m, 2H), 2,24 (m, 1H), 2,02 (m, 1H), 1,91 (m,
1H), 1,71 (m, 1H), 1,39 (t, 3H)
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Vi du 4: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4-
phenylthiazol-2-amin

L N
oo

Hop chét néu & d& muc duoc tao ra theo cach twong tu nhu & Vidu 1 bf?mg
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,10g,
0,30mmol) da dugc didu ché trong Vi du diéu ché 1 va 2-amino-4-benzothiazol
(0,053g, 0,30mmol). (Hiéu suit: 28%)

'H-NMR (400MHz, CLOROFOM-D): 6 8,72 (brs, 1H), 7,85 (d, 2H), 7,63
(s, 1H), 7,40 (t, 2H), 7,35 (s, 1H), 7,29 (t, 1H), 7,02 (m, 2H), 6,87 (m, 3H), 4,44
(m, 1H), 4,33 (m, 1H), 3,95-4,06 (m, 3H), 3,35-3,47 (m, 2H), 2,23 (m, 1H), 2,02
(m, 1H), 1,89 (m, 1H), 1,70 (m, 1H), 1,39 (t, 3H)

Vi du 5: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)benzo[d]thiazol-2-amin

L N /N
0 “ s\ 4
Soprhdh

Hop chét néu & d& muc duogc tao ra theo cach twong tw nhu & Vi du 1 b?mg
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,10g, -
0,30mmol) da duogc diéu ché trong Vi du diéu ché 1 va 2-aminobenzothiazol
(0,045g, 0,30mmol). (Hidu suét: 37%)

'H-NMR (400MHz, CLOROFOM-D): 6 9,20 (brs, 1H), 7,73 (s, 1H), 7,64-
7,71 (m, 2H), 7,42 (s, 1H), 7,38 (m, 1H), 7,22 (m, 1H), 7,04 (d, 1H), 6,83-6,93 (m,
3H), 4,31-4,40 (m, 2H), 4,03 (m, 3H), 3,63 (m, 1H), 3,59 (m, 1H), 2,21 (m, 1H),
2,09 (m, 1H), 1,97 (m, 1H), 1,74 (m, 1H), 1,39 (t, 3H)
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Vi du 6: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-6-

metoxybenzo[d]thiazol-2-amin
O_
Lo IN]\ 3/§ §

Hop chét néu & d& muc dugc tao ra theo cach tuong tu nhu ¢ Vidu 1 bﬁng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,10g,
0,30mmol) da duogc didu ché trong Vi du didu ché 1 va 2-amino-(6-
metoxy)benzothiazol (0,054g, 0,30mmol). (Hiéu suét: 28%)

'H-NMR (400MHz, CLOROFOM-D): 6 9,90 (brs, 1H), 7,70 (s, 1H), 7,61
(d, 1H), 7,52 (s, 1H), 7,15 (s, 1H), 6,82-7,06 (m, 4H), 4,40 (m, 2H), 3,99-4,06 (m,
3H), 3,86 (s, 3H), 3,60 (m, 1H), 3,48 (m, 1H), 2,20 (m, 1H), 2,07 (m, 1H), 1,96
(m, 1H), 1,73 (m, 1H), 1,39 (t, 3H)

Vidu7: (R)~N—(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-6-

(metansulfonyl)benzo[d]thiazol-2-amin
N N
PP
A 0 N/[\N SN
P H

Hop chéit néu & d& muc duoc tao ra theo cach tuong tu nhu & Vi du 1 bﬁng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,10g,
0,3mmol) da duoc diéu ché trong Vi du didu ché 1 va 2-amino-(6-
metylsulfonyl)benzothiazol (0,068g, 0,30mmol). (Hi€u suit: 19%)

'H-NMR (400MHz, CLOROFOM-D): 6 9,70 (brs, 1H), 8,24 (s, 1H), 7,89
(m, 1H), 7,80 (s, 1H), 7,76 (m, 1H), 7,53 (s, 1H), 7,03 (d, 1H), 6,96 (m, 2H), 6,83
(m, 1H), 4,45 (m, 1H), 4,29 (m, 1H), 4,03 (m, 3H), 3,89 (m, 1H), 3,72 (m, 1H),
3,59 (m, 1H), 3,11 (s, 3H), 2,19 (m, 1H), 2,11 (m, 1H), 2,01 (m, 1H), 1,76 (m, 1H),
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1,39 (t, 3H)

Vi du 8: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-3- (1 (2-
metoxyetoxy) 2-metylpropan-2-yl)isooxazol-5-amin

/

O

Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu ¢ Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,15g,
0,45mmol) d3 dugc diéu ché trong Vi du didu ché 1 va 3-(1-(2-metoxyetoxy)-2-
metylpropan-2-yl)isooxazol-5-amin (0,1g, 0,49mmol). (Hiéu suét: 57%)

'H-NMR (500MHz, CLOROFOM-D): 6 7,73 (s, 1H), 7,69 (s, 1H), 7,59 (s;

"1H), 7,03-6,90 (m, 2H), 6,89-6,75 (m, 2H), 5,99 (s, 1H), 4,36-4,25 (m, 1H), 4,08
(dd, J = 12,8, 3,1 Hz, 1H), 4,03-3,88 (m, 2H), 3,88-3,76 (m, 1H), 3,59-3,52 (m,
3H), 3,52-3,46 (m, 4H), 3,46-3,38 (m, 1H), 3,33 (d, /= 6,1 Hz, 3H), 2,17-2,07 (m,
1H), 1,99 (td, J = 6,6, 3,5 Hz, 1H), 1,90 (q, J = 4,3 Hz, 1H), 1,62 (q, /= 4,5 Hz,
1H), 1,36 (t, J=17,0 Hz, 3H), 1,29 (d, /= 2,6 Hz, 6H)

Vi du 9: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4-

phenyloxazol-2-amin
L N
S A,
SRS

Hop chit néu & d& muc dugc tao ra theo cach twong tu nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,03g,

0,09mmol) da duoc didu ché trong Vi du diéu ché 1 va 4-phenyloxazol-2-amin
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(0,016g, 0,099mmol) da dugc didu ché trong Vi du didu ché 25. (Hiéu suit: 4%)

'H-NMR (500MHz, CLOROFOM-D) 6 7,92 (s, 1H), 7,87 (s, 1H), 7,72 (4,
J=17,6 Hz, 1H), 7,66 (s, 1H), 7,41 (t, J= 7,6 Hz, 1H), 7,34 (d, J = 7,3 Hz, 1H),
7,28 (m, 2H), 7,01-6,84 (m, 3H), 6,84-6,74 (m, 1H), 4,29-4,18 (m, 1H), 4,06 (dd,
J=13.,4,3,4 Hz, 1H), 4,01 (q, J=7.0 Hz, 2H), 3,75 (td, J= 8,9, 4,3 Hz, 1H), 3,35
(dd, J = 13,1, 8,2 Hz, 1H), 3,30-3,16 (m, 1H), 2,20-2,02 (m, 1H), 1,98-1,75 (m,
2H), 1,57-1,51 (m, 1H), 1,39 (t, J= 6,9 Hz, 3H)

Vi du 10: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-

yl)benzo[d]oxazol-2-amin
L e
(0] O™\ /

Hop chit néu & dé muc duogc tao ra theo cach trong tu nhu & Vidu 1 bﬁfmg
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0.1g,
0,30mmol) da dugc diéu ché trong Vi du diéu ché 1 va 2-aminobenzoxazol (0,05g,
0,36mmol). (Hiéu suét: 19%)

"H-NMR (500MHz, CLOROFOM-D) 6 8,77 (s, 1H), 7,87 (s, 1H), 7,55 (4,
J=17.3 Hz, 1H), 7,44-7,34 (m, 1H), 7,17 (t, J= 7,6 Hz, 1H), 7,06 (d, /= 16,5 Hz,
1H), 6,97 (t, J=17.9 Hz, 2H), 6,88 (q, /= 7,1 Hz, 2H), 4,32 (s, 1H), 4,10-3,90 (m,
3H), 3,78 (d, J= 14,1 Hz, 1H), 3,62 (g, J = 6,9 Hz, 1H), 3,43 (d, /= 9,8 Hz, 1H),
2,21-1,87 (m, 4H), 1,61 (s, 1H), 1,37 (t, J= 7,0 Hz, 3H)

Vi du 11: (R)-5-clo-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)benzo [d]oxazol-2-amin

@ \Qi 1, /LQCI
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Hop chit néu & dé muc dugc tao ra theo cach tuong tLr nhu & Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,14g,
0,42mmol) d& duoc didu ché trong Vi du diéu ché 1 va 2-amino-(5-
cloro)benzothiazol (0,071g, 0,42mmol). (Hiéu sudt: 51%)

'H-NMR (400MHz, CLOROFOM-D): 6 8,73 (s, 1H), 7,89 (s, 1H), 7,52 (s,
1H), 7,16 (m, 1H), 7,13 (m, 2H), 6,99 (m, 2h), 6,86-6,91 (m, 2H), 4,34 (m, 1H),
3,93-4,03 (m, 3H), 3,75 (m, 1H), 3,67 (m, 1H), 3,49 (m, 1H), 2,11 (m, 1H), 2,02
(m, 1H), 1,93 (m, 1H), 1,63 (m, 1H), 1,37 (t, 3H)

Vi du 12: axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)benzo[d]oxazol-5-yl)axetic
wf
@r o

(R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,777g,
2,328mmol) da thu duoc trong Vi du didu ché 1 va metyl 2-(2-
aminobenzo[d}oxazol-3-yl)axetat (G,4g, 1,940mmol) di thu dugc trong Vi du diéu
ché 16, tris(dibenzylidenaxeton)dipaladi(0) (0,178g, 0,194mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxantin (0,135g, 0,233mmol) va xesi cacbonat
(1,580g, 4,85mmol) dugce bd sung vao 20ml of 1,4-dioxan va dugc khué‘y dudi su
hdi lru trong 4 gid. Sau khi phan tmg d4 hoan thanh, hdn hop phén tng nay duge
lam nguoi xudng nhiét d6 trong phong, duge pha lodng bang etyl axetat, dugc rira
bang dung dich nuéc natri hydro cavbonat va nuéc mudi, va duge 1am kho trén
magie sulfat, va dung méi hitu co dugce loai bd dudi 4p sudt giam. San pham este
mong mudn da thu dugc bang cach tinh ché bang cot silicagel (etyl axetat:hexan =
4:1). (Hiéu suat: 36%)

"H-NMR (400MHz, CLOROFOM-D) § 8,81-8,66 (m, 1H), 8,03 (d, J =
50,8 Hz, 1H), 7.95-7,77 (m, 1H), 7,54-7,38 (m, 1H), 7.26 (q, J = 7.8 Hz, 1H),
7,12-7,01 (m, 1H), 6,99-6,87 (m, 2H), 6,87-6,77 (m, 2H), 4,36-4,20 (m, 1H),
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4,06-3,99 (m, 1H), 3,99-3,89 (m, 2H), 3,75 (td, J = 9,6, 3,8 Hz, 1H), 3,69 (d, J =
9,6 Hz, 5H), 3,61-3,46 (m, 1H), 3,46-3,30 (m, 1H), 2,18-2,03 (m, 1H), 2,01-1,74
(m, 2H), 1,68-1,44 (m, 1H), 1,44-1,28 (m, 3H)

Hop chét este d3 thu dugc (0,330g, 0,655mmol) dugc hoa tan trong Sml
THF, 2ml MeOH, va 2ml nuéc. Sau khi bd sung natri hydroxit (0,786g,
19,66mmol) vao, hdn hop nay duge khuéy.c’r nhiét do trong phong trong 15 gio.
Sau khi x4c nhén bing TLC viéc hoan thanh phén tmg, d6 chudn duge diéu chinh
tdi d6 pH 4,5 nho st dung dung dich nude hydro clorua 1N, duoc pha loang bang
etyl axetat, va 16p nudc duge loai bo. Sau khi 1am kho san phim phan tng trén
magie sulfat, dung moéi hitu co dugce loai bo duéi 4p sudt giam dé thu dugc hop
chét néu & dé muc. (Hiéu suat: 3%)

"H-NMR (400MHz, METANOL-D4) § 8,51 (s, 1H), 7,68 (s, 1H), 7,44-
7,34 (1H), 7,25 (d, J= 8,2 Hz, 1H), 7,11 (q, J = 7,3 Hz, 1H), 6,96 (d, J= 7,3 Hz,
1H), 6,86 (d, J=3,7 Hz, 2H), 6,84-6,71 (m, 2H), 4,40 (s, 1H), 3,89-3,83 (m, 2H),
3,82-3,74 (m, 2H), 3,62 (dd, J = 16,9, 12,8 Hz, 1H), 3,55-3,50 (2H), 2,63 (s, 1H),
2,00 (dd, J= 13,5, 3,4 Hz, 2H), 1,90 (d, J = 8,2 Hz, 1H), 1,64-1,48 (m, 1H), 1,25
(t, J=6,9 Hz, 3H)

Vi du 13: axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)benzo[d]oxazol-5-yl)-2-metylpropanoic
O
|\ \ OH
(o} I l 0O
SACARS

San phdm este dugc tao ra theo cach twong tu nhu & Vi dy 12 bang cach
str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,855g,
2,56mmol) da thu duge trong Vi du didu ché 1 va metyl 2-(2-
aminobenzo[d]oxazol-5-yl)-2-metylpropanoat (0,5g, 2,134mmol) da thu dugc
trong Vi du diéu ché 17. (Hiéu suét: 66%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,82 (q, J = 14,8 Hz, 1H), 8,62 (s,
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1H), 7,86 (t, J = 15,1 Hz, 1H), 7,56-7,46 (m, 1H), 7,34-7,20 (m, 1H), 7,21-7,03
(m, 1H), 7,03-6,83 (m, 2H), 6,83-6,69 (m, 2H), 4,33-4,15 (m, 1H), 4,16-3,97 (m,
1H), 3,90 (td, J= 15,4, 8,1 Hz, 2H), 3,82-3,68 (m, 1H), 3,68-3,58 (m, 3H), 3,58-
3,45 (m, 1H), 3,45-3,29 (m, 1H), 2,16-2,02 (m, 1H), 1,98-1,87 (m, 1H), 1,87-1,71
(m, 1H), 1,68-1,56 (m, 6H), 1,56-1,48 (m, 1H), 1,30 (t, /= 6,9 Hz, 3H)

Hop chit néu & dé muc da duoc tao ra thong qua phan tng thuy phéan cia
hop chét este da thu duge theo cach turong tur nhu & Vi du 12. (Hiéu suét: 56%)

m/z (M+H)" theo tinh todn cho C,gH3,NsOs: 518, thuc 612518

Vi du 14: axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)-2,2-dimetylpropanoic

OH
0 0
N/L\NQ

Lo
©/O\©' /E\N)I\H

Hop chit néu & & muc duogc tao ra theo cach twong tur nhu & Vi du 1 bing
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,30g,
0,90mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 3-(2-
aminobenzo[dJoxazol-5-yl)-2,2-dimetylpropanoat (0,22g, 0,90mmol) di dugc
téng hop trong Vi du diéu ché 21. (Hiéu suét 2 bude: 32%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,27 (s, 1H), 7,78 (s, 1H), 7,51 (s,
1H), 7,21 (d, J= 8,2 Hz, 1H), 6,96 (d, J= 8,2 Hz, 2H), 6,93-6,81 (m, 2H), 6,77 (%,
J=1,5Hz, 1H), 4,36-4,25 (m, 1H), 4,12 (d, J = 16,5 Hz, 1H), 4,04-3,90 (m, 2H),
3,84 (d, J= 13,3 Hz, 1H), 3,59 (dd, J = 13,0, 7,5 Hz, 1H), 3,43 (t, J=9,6 Hz, iH),
2,99 (s, 2H), 2,13 (t, J= 5,9 Hz, 1H), 2,06-1,95 (m, 1H), 1,95-1,83 (m, 1H), 1,68-
1,54 (m, 1H), 1,35 (t, J= 6,9 Hz, 3H), 1,29 (s, 6H)

Vi du 15: axit (R,E)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylyamino)benzo[d]oxazol-5-yl)acrylic
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San phim este dugc tao ra theo cach tuong tu nhu & Vi du 12 bang cach
str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,973g,
2.91mmol) da thu dugc trong Vi du diéu ché 1 va metyl (E)-3-(2-
amiqobénzo[d]oxazol-S-yl)acrylat (0,53g, 2,429mmotl) da thu duge trong Vidy
didu ché 22. (Hiéu suét: 6%) ,

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,74 (s, 1H}, 7,88 (s, 1H), 7.80-
7,68 (m, 2H), 7,35 (dd, J= 10,5, 8,7 Hz, 2H), 7,23-7,18 {1H), 6,99-6.91 {1, 2H),
6.91-6,84 (m, 2H), 6,42 (dd, J = 16,7, 6,6 Hz, 1H), 4,41-4,24 (m, 1H), 4,06-3,87
(m, 3H), 3,85-3,79 (m, 3H), 3.79-3,70 (m, 1H), 3,69-3,54 (m, 1H}, 3,54-3.35 (m,
1H), 2,21-2,07 (m, 1H), 2,02-1,86 (2H), 1,70-1,538 (1H}, 1,36 (t. J= 7,1 Hz, 5H)

Hop chét néu & d& muc da duge tao ra thong gua phan mg thuy phan cta
hop chét este da thu duge theo cach twong tu nhu & Vi du 2. (Hiéu s uét: 1%)

m/z (M+H)" theo tinh todn cho Cy7H,sN5O5: 502, thyre té1a 502

Vi du 16: axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin- 1 -yl)pyrazin-2-

yl)amino)benzo[d]oxazol-5-yl)propanoic

GDLM{W

San phim este dugc tao ra theo cach tuong ty nhu & Vi du 12 bang cach
sit dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yljpyrazin (1g, 3,00mmoal)
da thu dugc trong Vi du diéu ché 1 va metyl 3-(2-aminophenzo{djoxazol-5-
yl)propanoat (0,550g, 2,496mmol) da thu dugc trong Vi du didu ché 23. (Hiéu
sudt: 28%)
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"TH-NMR (400MHz, CLOROFOM-D) ¢ 8,61 (d, J = 4,1 Hz, 1H), 7,81 (s,
1H), 7,43-7,32 (m, 1H), 7,27 (d, J = 8,2 Hz, 1H), 7,04-6,90 (m, 3H), 6,84 (t, J =
7.1 Hz, 2H), 4,34-4,22 (m, 1H), 4,20-4,09 (m, 1H), 4,09-3,87 (m, 3H), 3,88-3,70
(m, 1H), 3,65-3,49 (m, 3H), 3,50-3,32 (m, IH), 3,14-2,97 (m, 2H), 2,71 (t, J=7,8
Hz, 2H), 2,27-2,11 (m, 1H), 2,02-1,81 (m, 2H), 1,72-1,52 (m, 1H), 1,36 (t, J= 6,9
Hz, 3H)

Hop chét néu & d& muc da dugc tao ra théng qua phan tng thuy phén cia
hop chit este da thu dugc theo cach twong tu nhu & Vi du 12. (Hiéu suit: 5%)

m/z (M+H)" theo tinh todn cho C,7H3oNsOs: 504, thirc té 1a 504

Vi du 17: axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
* yl)amino)benzo[d]oxazol-6-yl)-2-metylpropanoic

%OH
©/ \mi l

4 - )

Hop chit néu & d& muc duoe tao ra theo cach tuong tir nhu & Vi du 12
bang cach s dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,293, 0,878mmol) d3 thu dugc trong Vi du diéu ché 1 va metyl 2-(2-
aminobenzo[d]oxazol-6-y1)-2-metylpropanoat (0,187g, 0,79¢mmol) da thu dugc
trong Vi du didu ché 18. (Hiéu suét 2 bude: 7%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,55 (d, J= 11,9 Hz, 1H), 7,82 (d,
J=10,1 Hz, 1H), 7,55-7,44 (m, 1H), 7,44-7,36 (m, 1H), 7,31 (d, J= 7,3 Hz, 1H),
7.02-6,87 (2H), 6,86-6,74 (m, 2H), 4,29 (t, J = 3,4 Hz, 1H), 4,15-4,06 (m, 1H),
4,06-3,83 (m, 3H), 3,81-3,67 (m, 1H), 3,66-3,50 (1H), 3,50-3,35 (m, 1H), 2,15-
2,04 (m, 1H), 2,03 (d, /= 2,7 Hz, 1H), 2,01-1,82 (m, 2H), 1,62 (d, J= 12,3 Hz,
- 6H), 1,37-1,28 (m, 3H)

Vi du 18: axit (R)-3-(2-((6-(3-(2- etoxyphmoxy)pmendm— -yD)pyrazin-2-

yl)amino)benzo{d]oxazol-6-yl)propanocic
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OH

San phdm nay dugc tao ra theo cach tuong tu nhu & Vi du 12 bang cach st
dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,8g, 2,398mmol)
da thu dugc trong Vi du didu ché 1 va metyl 3-(2-aminobenzo[d]oxazol-6-
yl)propanoat (0,44g, 1,998mmol) d thu dugc trong Vi du diéu ché 24. (Hiéu suit:
11%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,74 (s, 1H), 7,85 (s, 1H), 7,43 (d,
J=8,2Hz, 1H), 7,13-7,01 (m, 1H), 6,97 (t, J= 7,1 Hz, 3H), 6,92-6,83 (m, 3H),
433 (d, J=4,1 Hz, 1H), 4,03-3,90 (3H), 3,79 (s, 1H), 3,66 (s, 3H), 3,60 (dd, J =
13,0, 7,5 Hz, 2H), 3,03 (t, J = 7,8 Hz, 2H), 2,71-2,60 (2H), 2,13-2,05 (1H), 1,98
(d, J=40,7 Hz, 2H), 1,75-1,63 (1H), 1,36 (t, /= 7,1 Hz, 3H)

Hop chit néu & d& muc da duoc tao ra thong qua phéan Umg thuy phan cua
hop chét este da thu dugc theo cach trong ty nhu & Vi du 12. (Hiéu suét: 3%)

m/z (M+H)" theo tinh toan cho Cy7H30N50s: 504, thuc té 12 504

Vi du 19: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(1H-pyrazol-3-yl)pyrazin-

2-amin

L :
Oo Ll/@"“ﬂ |

Budc 1: tert-butyl (R)-3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino-1H-pyrazol-1- carboxylat

San phdm mong mudn dugce tao ra theo cach twong tu nhu & Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (1,540g,

4,61mmol) da dugc didu ché trong Vi du didu ché 1 va fert-butyl 3-amino-1H-
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pyrazol-1-carboxylat (0,930g, 5,08mmol) da dugc didu ché trong Vi du didu ché
64. (Hiéu suét: 1%)

"H-NMR (CLOROFOM-D) 6 7,91 (d, J = 2,7 Hz, 1H), 7,73-7,57 (m, 2H),
7,46-7,34 (1H), 7,07-6,95 (m, 2H), 6,95-6,80 (2H), 6,67-6,55 (1H), 4,30 (td, J =
8,2, 3,9 Hz, 1H), 4,21 (dd, J = 13,0, 3,5 Hz, 1H), 4,09-3,95 (m, 2H), 3,93-3,78
(1H), 3,41 (dd, J= 13,0, 8,1 Hz, 1H), 3,36-3,23 (m, 1H), 2,20 (dd, J= 12,7, 5,0
Hz, 1H), 2,00 (dd, J= 9,3, 4,1 Hz, 1H), 1,95-1,81 (1H), 1,66 (s, 10H), 1,40 (t, J =
7,0 Hz, 3H)

Budce 2: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(1H-pyrazol-3-yl)pyrazin-2-
amin

Tert-butyl (R)-3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino-1H-pyrazol-1-carboxylat (0,0124g, 0,026mmol) di thu dugc trong bude
1 dugc hoa tan trong DCM (O,2ml), tiép dé axit trifloaxetic (0,026ml) da hoa tan
trong DCM dugc bd sung vao va duge khudy & nhiét do trong phong trong 1 gid
30 phut. Sau khi loai bé dung mdi duéi 4p sudt giam, n6 dugc hoa tan trong DCM
va dugc rira béng nude, va dugc tinh ché béng ccfit silicagel dé thu c‘h;(jc hop chét
néu & dé muc. (Hiéu suit: 50%)

"H-NMR (500MHz, MeOD) 8 7,49 (s, 1H), 7,45 (s, 1H), 7,40 (s, 1H), 7,02
(d, J=17,6 Hz, 1H), 6,95 (d, J = 3,7 Hz, 2H), 6,87 (d, J = 11,9 Hz, 1H), 6.31 (s,
1H), 4,60 (s, 1H), 4,46-4,34 (1H), 4,13-3,90 (m, 2H), 3,75-3,66 (1H), 3,66-3,52
(m, 2H), 2,18-1,85 (3H), 1,75-1,56 (1H), 1,32 (t, J= 6,7 Hz, 3H)

Vi du 20: axit (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-1H-pyrazol-1-yl)axetic

H

L N Q
0 z \/’N}OH

Budc 1: etyl (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1H-pyrazol- 1-yl) axetat
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(R)-6-(3-(2-etoxyphenoxy)piperidin-1-y1)-N-(1 H-pyrazol-3-yl)pyrazin-2-
amin (0,200g, 0,526mmol) d3 duoc diéu ché trong Vi du 19 va natri hydrua
(0,025g, 0,631mmol) dugc hoa tan trong tetrahydrofuran (2,63ml) va dugc khuéy
trong 30 phut. Etyl 2-bromoaxetat (0,087ml, 0,789mmol) da hoa tan trong
tetrahydrofuran (2,63ml) dugc bd sung timg giot vao dung dich phan tng, tiép do
khudy trong 2 gid. Nude duoc bd sung timg giot vio dé dimg phan tng, tiép do
duoc hoa tan trong etyl axetat va dugc rira bing nuéc mubi. Dung méi hitu co
dugc 1am kho trén magie sulfat va dung méi hitu co dugc loai bé dudi ap suét
giam. San phdm mong mudn di thu dugc bing cich tinh ché bing cot silicagel.
(Hiéu suét: 3%)

'H-NMR (500MHz, CLOROFOM-D) 6 7,69 (s, 1H), 7,59 (s, 1H), 7,32 (d,
J=1,8 Hz, 1H), 7,09-6,81 (m, 4H), 6,66 (s, 1H), 6,36 (d, J= 2,1 Hz, 1H), 4,83-
4,70 (m, 2H), 4,37-4,18 (m, 4H), 4,05 (qd, J= 6,8, 3,1 Hz, 2H), 3,99-3,83 (m, 1H),
3,35 (dd, J= 13,0, 8,4 Hz, 1H), 3,31-3,18 (m, 1H}, 2,29-2,12 (m, 1H), 1,98 (g, J =
4,5 Hz, 1H), 1,93-1,78 (m, 1H), 1,79-1,55 (m, 2H), 1,42 (t, J= 7,0 Hz, 3H), 1,31
(t, J=17,2 Hz, 3H), 1,28 (s, 1H)

Budce 2: axit (R)-2-(3-((6-(3-(2-etoxyphenoxy )piperidin-1-yl}pyrazin-2-yl)amino)-
1 H-pyrazol-1 -ylaxetic

Etyl (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1 H-pyrazol-1-yl)axetat (0,0073g, 0,016mmol) da thu dugc trong bude 1 duge hoa
tan trong dung dich nudc ruou etylic 50% (0,156ml), va lithi hydroxit (1,124mg,
0,047mmol) duge bd sung vao d6, tiép d6 khudy & 0°C trong 1 gid. Sau khi loai
b6 dung moi dudi 4p sudt giam, nd dugc hda tan trong etyl axetat va dirge rira
bing nude. San phdm néu & d& muc da thu dwoc bing cach tinh ché bang cot
silicagel. (Hiéu suét: 26%)

m/z (M+H)" theo tinh toan cho C,,H,7:NgOy: 439, thuc 8 12 439

Vi du 21: axit (R)-3-(3-((6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)-1H-pyrazol-1-yl)-2,2-dimetylpropanocic
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L N OH
! 0o Llﬁ“ﬁo
SReARS

- Hop chit néu & @& muc da dugc tao ra theo cach twong tu nhu & Vi du 1
bang céach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,10g,
0,30mmol) da dugc diéu ché trong Vi du diéu ché 1 va metyl 3-(3-amino-1H-
pyrazol-1-yl)-2,2-dimetylpropanoat (0,059¢, 0,30mmol) di thu dugc trong Vi du
didu ché 66. (Hiéu subt: 45%) |

"TH-NMR (400MHz, CLOROFOM-D): § 9,32 (s, 1H), 7,45 (d, J=7,3 Hz,
2H), 7,13 (4, J = 2,3 Hz, 1H), 7,06-6,77 (m, 3H), 6,47 (d, J = 2,3 Hz, 1H), 4,35-
4,14 (m, 4H), 4,06-3,89 (m, 2H), 3,89-3,78 (m, 1H), 3.37-3,08 (m, 2H), 2,17 (q, J
= 4,3 Hz, 1H), 1,99-1,71 (m, 2H), 1,71-1,53 (m, 1H), 1,36 (t, J = 6,9 Hz, 3H),
1,22-1,09 (m, 6H)

Vi du 22: axit (R)-3-(3-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-flopyrimidin-
2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L oy
Ej‘?\@jqimg\@@%im

(R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-flopyrimidin (54mg,
0,15mmol) da duogc téng hop trong Vi du diéu ché 8 va rert-butyl 3-(3-(6-
aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (50mg, 0,15mmol) da dugc tong
hop trong Vi du diéu ché 113 dugc hoa tan trong 1,4-dioxan, va oxy da hoa tan
duoc loai bo, va duoc nap khi nito dé ngan su tiép xtic voi khong khi bén ngoai.
Tris(dibenzylidenaxeton)dipaiadi(0) (8,4mg, 9,19umol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxantin (8,0mg, 0,01mmol), xesi cacbonat
(125mg, 0,38mmol) dugc bd sung vao, thiét bi 1am ngudi hdi fru duge ndi vao va

dugc gia nhiét trong 12 giod. Sau khi phén tng d4 hoan thanh, hdn hop phan tmg

139



48638 , 140/261

nay duoc lam ngudi xudng nhiét d6 trong phong, dugc pha loang bang etyl axetat,
dugc 1am kho trén magie sulfat, va dung modi hiru co duoc loai bd dudi ap suat
gidm. San phim mohg muén da thu dugc bing cach tinh ché bang cot silicagel
(hexan:etyl axetat). (Hiéu suét: 15%)

Hop chét este d3 thu duoc (15mg, 0,02mmol) dugc hoa tan trong DCM,
axit trifloaxetic (36pl, 0,47mmol) dugc bd sung vao, tiép d6 khudy & nhiét do
trong phong trong 2 gid. Sau khi hoan thanh phan tmg, hén hop nay duge chung
cht dudi ap sudt giam dé loai bé axit trifloaxetic du, dugc trung hoa bing 1N natri
hydroxit, va dugc chiét bang etyl axetat. Dung mdi hitu co dugc lam khod trén
magie sulfat va dung méi hitu co dugc loai b6 duéi ap sut giam. San phim mong
mubn da thu dugc bang cach tinh ché bing ct silicagel (hexan:etyl axetat). (Hiéu
sudt: 37%)

'"H-NMR (400MHz, METANOL-D4) § 7,81 (s, 1H), 7,78 (d, J = 7,8 Hz,
1H), 7,70 (t, J= 7,8 Hz, 1H), 7,66-7,57 (1H), 7,54 (t, J = 8,0 Hz, 1H), 7,45-7,23
(m, 5H), 7,23-7,11 (1H), 7,00-6,88 (m, 1H), 6,86 (d, J = 4,1 Hz, 2H), 6,82-6,70
(m, 1H), 4,44 (d, J=2,7 Hz, 1H), 4,14-3,94 (m, 2H), 3,94-3,75 (m, 4H), 3,62 (d, J
= 8,7 Hz, 1H), 2,90 (s, 2H), 2,14-1,84 (m, 4H), 1,60 (d, J= 7,3 Hz, 1H), 1,34-1,20
(m, 3H), 1,19-1,11 (rh, 6H)

Vi du 23: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(1-metyl-1 H-tetrazol-5-

yl)pyrazin-2-amin

SACARS
o

Hop chét néu & dé muc duogc tao ra theo cach tuong tu nhu & Vidu 1 béng
céach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,15g,
0,45mmol) da duge didu ché trong Vi du diéu ché 1 va 1-metyl-1H-tetrazol-5-
amin (0,049g, 0,49mmol). (Hiéu suit: 44%)

"H-NMR (500MHz, CLOROFOM-D): 6 8,18 (s, 1H), 7,79 (s, 1H), 7,41 (s,
1H), 7,01-6,89 (m, 2H), 6,88-6,75 (m, 2H), 4,34-4,23 (m, 1H), 4,06-3,91 (m, 2H),
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3,88 (s, 3H), 3,86 (s, 1H), 3,70-3,56 (2H), 3,42 (q, J = 4,5 Hz, 1H), 2,13-2,03 (m,
1H), 2,02-1,95 (m, 1H), 1,90 (q, J=4,1 Hz, 1H), 1,57 (q, J= 4,5 Hz, 1H), 1,34 (t,
J=17,0 Hz, 3H)

Vi du 24: (R)-N-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-phenylpyrazin-2-amin
) joNe
ShCAS
H

Hop chit néu & dé muc dugc tao ra theo cach twong tu nhu & Vidu 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,09g,
0,27mmol) d3 dugc didu ché trong Vi du didu ché 1 va anilin (0,025g, 0,27mmol).

"H-NMR (400MHz, CLOROFOM-D): 6 7,56 (s, 1H), 7,52 (s, IH)', 7,36 (d,
J=8Hz, 2H), 7,03 (d, J= 8 Hz, 2H), 6,94-7,03 (m, 3H), 6,82-6,91 (m, 2H), 6,20
(s, 1H), 4,31 (m, 1H), 4,19 (m, 1H), 4,04 (m, 3H), 3,89 (m, 1H), 3,43 (m, 1H),
3,29 (m, 1H), 2,15 (m, 1H), 1,96 (m, 1H), 1,86 (m, 1H), 1,64 (m, 1H), 1,39 (t, 3H)

Vi du 25: (R)-N-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)phenyl)metansulfonamit

L N ~”
i o) /[:]\ 0%
Sacaand

Hop chit néu & dé muc duoc tao ra theo cach twong tu nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,15g,
0,45mmol) da dugc diéu ché trong Vi du diéu ché 1 va N-(4-
aminophenyl)metansulfonamit (0,092g, 0,49mmol). (Hi¢u suét: 69%)

"TH-NMR (500MHz, CLOROFOM-D): 6 7,57 (s, 1H), 7,45 (s, 1H), 7,42-
7,33 (m, 2H), 7,13 (dd, J= 9.6, 2,6 Hz, 2H), 7,03-6,93 (m, 2H), 6,89 (dd, /=17.9,
1.2 Hz, 1H), 6,82 (td, J= 7,5, 1,4 Hz, 1H), 6,48 (s, 1H), 6,28 (s, 1H), 4,35-4,24
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(m, 1H), 4,16 (dd, J= 13,1, 3.4 Hz, 1H), 4,07-3,95 (m, 2H), 3,83 (td, J = 8.9. 4.1
Hz, 1H), 3,43 (dd, J = 13,4, 7.9 Hz, 1H), 3,37-3,24 (m, 1H), 2,96 (s, 3H), 2,23-
2,09 (m, 1H), 1,98 (dd, J=9.8, 3,7 Hz, 1H), 1,93-1,80 (m, 1H), 1,69-1,61 (m, 1H),
1,38 (t, J = 7.0 Hz, 3H)

Vi du 26: (R)-2-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-N-(pyridin-4-ylmetyl)axetamit

(\N

L N A
PR
SACH =1

Hop chit néu & dé muc duoc tao ra theo cach tuong tu nhu & Vi du 1 ban g
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,15g,
0,45mmol) da dugc didu ché trong Vi du didu ché 1 va 2-(4-aminophenyl)-N-
(pyridin-4-yl-metyl)axetamit (0,11g, 0,49mmol). (Hi¢u suit: 54%)

'H-NMR (500MHz, CLOROFOM-D): 6 8,49 (d, J = 5.5 Hz, ZH), 7,54 (s,
1H), 7,46 (s, 1H), 7,38 (d, J= 8,6 Hz, 2H), 7,15 (d, J = 7,9 Hz, 2H), 7,07 (d, J =
5,5 Hz, 2H), 7,01-6,96 (1H), 6,95-6,91 (m, 1H), 6,90-6,85 (m, 1H}, 6.80 (td, J =
7,6, 1,4 Hz, 1H), 6,43 (s, 1H), 5,96 (s, 1H), 4,40 (d, J = 6,1 Hz, 2H), 4,32-4,24 (m,
1H), 4,17 (dd, J= 12,8, 3,1 Hz, 1H), 4,06-3,95 (m, 2H), 3,83 (td, /= 8,6, 4,1 Hz,
1H), 3,60 (s, 2H), 3,40 (dd, J= 12,8, 8,0 Hz, 1H), 3,34-3,24 (m, 1H), 2,21-2,11 (m,
1H), 1,97 (dd, J=9.7, 3,8 Hz, 1H), 1,87 (dd, J=9.2, 3,7 Hz, 1H), 1,67-1.55 {m,
1H), 1,37 (t, J= 7,0 Hz, 3H)

Vi du 27: axit (R)-2-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic

L N §<”,OH
SAsAs
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San phdm mong mudn dugc tao ra theo céch tuong tr nhu & Vidu 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,30g,
0,90mmol) d duoc didu ché trong Vi du diéu ché 1 va metyl 2-(4-aminophenyl)-
2-metylpropanoat (0,19g, 0,99mmol) da dugc didu ché trong Vi du diéu ché 14.
(Hiéu suit: 91%)

"H-NMR (400MHz, CLOROFOM-D) 6 7,55 (s, 1H), 7,48 (s, 1H), 7,29-
7,32 (m, 2H), 7,23 (dd, J = 6,9, 1,8 Hz, 2H), 6,81-7,01 (m, 4H), 6,18 (s, 1H),
4,26-4,30 (m, 1H), 4,19 (dd, J = 12,8, 3,7 Hz, 1H), 3,99-4,05 (m, 2H), 3,84-3,38
(m, 1H), 3,64 (s, 3H), 3,38 (dd, J = 12,8, 8,2 Hz, 1H), 3,24-3,30 (m, 1H), 2,14-
2,18 (m, 1H), 1,97 (q, J = 4,6 Hz, 1H), 1,87 (dd, J = 9.4, 3,4 Hz, 1H), 1,60-1,64
(m, 1H), 1,56 (s, 6H), 1,38 (t, /= 6,9 Hz, 3H)

Hop chét néu & dé muc d3 dugc tao ra thong qua phan Gng thuy phdn cta
hop chit este da thu dugc (0,40g, 0,82mmol) theo cach trong tu nhu & Vi du 1.
 (Hiéu sult: 23%) |

"H-NMR (400MHz, CLOROFOM-D) § 7,51 (s, 1K), 7,42 (s, 1H), 7,27-
7,31 (m, 4H), 6,85-6,99 (m, 4H), 6,34 (s, 1H), 4,25-4,29 (m, 1H), 4,16 (d, J=12,8
Hz, 1H), 3,97-4,03 (m, 2H), 3,79-3,82 (m, 1H), 3,39 (dd, J = 13,0, 8,0 Hz, 1H),
3,26 (t, J = 10,1 Hz, 1H), 2,12-2,15 (m, 1H), 1,93-1,97 (m, 1H), 1,81-1,89 (m,

1H), 1,58 (s, 7TH), 1,36 (t, J= 6,9 Hz, 3H)

Vi du 28: axit (R)-2-(4-((6-(3-(2-etoxyphenoxy)pyridin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic

San phdm mong muén duge tao ra theo cach tuong tu nhu & Vi dy 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyridin (0,30g,
0,90mmol) da dugc diéu ché trong Vi du diéu ché 4 va metyl 2-(4-aminophenyl)-
2-metylpropanoat (0,19g, 0,99mrmnol) da duoc didu ché trong Vi du didu ché 14.
(Hiéu suét: 88%)

143



48638 144/261

'H-NMR (400MHz, CLOROFOM-D) 6 7,30 (d, J = 7,8 Hz, 2H), 7.24 (d,
J=3,2 Hz, 1H), 7,20-7,22 (m, 2H), 7,04 (dd, J = 8,0, 1,6 Hz, 1H), 6,82-6,96 (m,
3H), 6,19 (s, 1H), 6,11 (q, J = 8,4 Hz, 2H), 4,24-4,36 (m, 2H), 3,96-4,06 (m, 3H),
3,64 (s, 3H), 3,47 (d, J = 7,3 Hz, 0H), 3,03-3,19 (m, 2H), 2,19 (dd, J = 12,6, 4,3
Hz, 1H), 1,77-1,91 (m, 2H), 1,38-1,63 (m, 12H), 1,18-1,24 (m, 1H), -0,01 (t, J =
3,2 Hz, 3H)

Hop chét néu & d& muc da dugc tao ra thong qua phéan tmg thuy phén cta
hop chét este da thu duoc (0,40g, 0,82mmol) theo cach twong tu nhu ¢ Vi du 1.

'H-NMR (400MHz, CLOROFOM-D) 6 7,22-7,30 (m, 5H), 7,03 (d, J =
7,8 Hz, 1H), 6,89 (dq, J=28.9, 7,5 Hz, 3H), 6,14 (d, /= 7.8 Hz, 1H), 6,08 (d, /=
7.8 Hz, 1H), 4,24-4,32 (m, 2H), 4,03 (q, J = 6,9 Hz, 2H), 3,95 (d, J = 12,8 Hz,
1H), 3,17 (dd, J= 11,9, 8,2 Hz, 1H), 3,07 (t, J= 10,5 Hz, 1H), 2,19 (d, J= 8,2 Hz,
1H), 1,89 (q, J= 4,3 Hz, 1H), 1,78 (d, J= 11,9 Hz, 1H), 1,57-1,65 (m, 7H), 1,39 (t,
J=06,9 Hz, 3H)

Vi du 29: axit (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic

L A o
@O\OL@HQ%OH

Hop chit néu & d& muc da duoc tao ra theo cach twong tu nhu & Vi du 12
bang cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(1,036g, 3,10mmol) da thu dugc trong Vi du diéu ché 1 va metyl 2-(3-
aminophenyl)-2-metylpropanoat (0,5g, 2,59mmol) da thu dugc trong Vi du didu
ché 15. (Hiéu suét 2 budc: 4%) |

'H-NMR (400MHz, CLOROFOM-D) § 7,63 (s, 1H), 7,50 (s, 1H), 7,45 (s,
1H), 7,22 (d, J = 7,8 Hz, 1H), 7,07 (t, J = 9,8 Hz, 2H), 7,00-6,89 (m, 2H), 6,89-
6,76 (m, 2H), 6,42 (s, 1H), 4,44-4,21 (m, 2H), 4,05-3,91 (m, 2H), 3,83 (q, /=44
Hz, 1H), 3,42-3,26 (1H), 3,26-3,05 (m, 1H), 2,25-2,06 (m; 1H), 1,93 (q, J = 4.6
Hz, 1H), 1,83-1,67 (1H), 1,67-1,59 (m, 1H), 1,59-1,48 (m, 6H), 1,35 (t, /= 6,9 Hz,
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3H)

Vi du 30: axit (R)-3-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-[1,1°-biphenyl}-4-yl1)-2,2-dimetylpropanoic

y .,
SO o

@)

Hop chit néu & dé& muc duoc tao ra theo cach tuong tu nhu ¢ Vi du 22
bing cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,192g, 0,575mmol) da thu duoc trong Vi du diéu ché 1 va tert-butyl 3-(3'-
amino-[1,1'-biphenyl]-4-y1)-2,2-dimetylpropanoat (0,17g, 0,522mmol) di thu
dugc trong Vi du diéu ché 94. (Hiéu suit 2 bude: 12%)

'H-.NMR (400MHz, CLOROFOM-D) ¢ 7,58 (s, 1H), 7,55-7,48 (2H),
7,48-7,39 (m, 2H), 7,30-7,22 (2H), 7,18 (q, J = 7,6 Hz, 3H), 6,93 (q, J = 7.6 Hz,
2H), 6.88-6,83 (m, 1H), 6,83-6,73 (m, 1H), 6,53 (s, 1H), 4,37-4,18 (m, 1H), 4,18-
4,06 (m, 1H), 4,05-3,89 (m, 2H), 3,83 (q, J = 4,3 Hz, 1H), 3,53-3,36 (1H), 3,36-
3,19 (m, 1H), 2,90 (s, 2H), 2,25-2,06 (1H), 1,99-1,74 (m, 2H), 1,70-1,48 (m, 1H),
1,34 (q,J=17,3 Hz, 3H), 1,23 (s, 6H)

Vi du 31: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(pyridin-2-yl)pyrazin-2-

Hop chét néu & d& muc dugc tao ra theo cach twong tw nhu & Vi du 1 bing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,20g,

0,60mmol) da duge didu ché trong Vi du diéu ché 1 va 2-aminopyridin (0,06g,

145



48638 146/261

0,66mmol). (Hiéu suit: 94%)

'H-NMR (500MHz, CLOROFOM-D): § 8,24 (d, J= 4,9 Hz, 1H), 7,89 (s,
1H), 7,66 (s, 1H), 7,62 (d, J = 8,6 Hz, 1H), 7,54-7,42 (m, 1H), 7,09 (s, 1H), 6,99
(d, J="17.9 Hz, 1H), 6,95 (t, J= 7,0 Hz, 1H), 6,90-6,72 (m, 3H), 4,36-4,25 (m, 1H),
4,19 (dd, J=13.2, 3,3 Hz, 1H), 4,08-3,94 (m, 2H), 3,89-3,81 (m, 1H), 3,44 (dd, J
= 13,4, 7,9 Hz, 1H), 3,38-3,25 (m, 1H), 2,17 (t, J = 5,8 Hz, 1H), 2,05-1,95 (1H),
1,93-1,79 (m, 1H), 1,67 (d, J= 6,1 Hz, 1H), 1,37 (t, J= 7,0 Hz, 3H)

Vi du 32: axit (R)-6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)nicotinic
' O
L NS
:| O N)\\N ﬁ X
NP

San phim mong mudn duoc tao ra theo cach twong tu nhu & Vi du 1 bing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,30g,
0,90mmol) da dugc diéu ché trong Vi du diéu ché 1 va metyl 6-aminonicotinat
(0,15g, 0,99mmol). (Hiéu sut: 72%)

"H-NMR (500MHz, CLOROFOM-D): ¢ 8,87 (d, J = 2,4 Hz, 1H), 8,08 (dd,
J=289, 2,1 Hz, 1H), 7,90 (s, 1H), 7,73 (s, 1H), 7,65 (d, J = 8,6 Hz, 1H), 7,36 (s,
1H), 7,04-6,92 (m, 2H), 6,90-6,68 (m, 2H), 4,32 (td, /= 7.9, 3,7 Hz, 1H), 4,12 (dd,
J= 13,1, 3,4 Hz, 1H), 4,07-3,95 (m, 2H), 3,91 (s, 3H), 3,80 (td, /= 9.2, 4,5 Hz,
1H), 3,53 (dd, J = 13,1, 7,6 Hz, 1H), 3,46-3,31 (m, 1H), 2,27-2,11 (m, 1H), 2,09-
1,99 (m, 1H), 1,97-1,84 (m, 1H), 1,66 (q, J=4,5 Hz, 1H), 1,36 (t, /= 6,7 Hz, 3H)

Hop chit néu & ¢ muc da dugc tao ra thong qua phan tng thuy phan clia
hop chit este da thu duge (0,29g, 0,65mmol) theo cach twong tu nhu & Vi du 1.
(Hiéu sudt: 21%)

'H-NMR (500MHz, DMSO-D6): § 12,99-12,26 (1H), 10,00 (s, 1H), 8,71
(s, 1H), 8,12 (s, 1H), 7,95 (d, /= 17,9 Hz, 1H), 7.76 (s, 1H), 7,61 (d, J = 8,6 Hz,
1H), 7,00 (d, J=17,9 Hz, 1H), 6,89 (d, J = 6,7 Hz, 1H), 6,84 (d, J = 7,3 Hz, 1H),
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6,76 (t, J= 17,0 Hz, 1H), 4,40-4,24 (1H), 4,03 (d, J = 11,6 Hz, 1H), 3,96-3,80 (m,
2H), 3,68 (d, J = 13,4 Hz, 1H), 3,57-3,39 (m, 2H), 2,12-1,94 (1H), 1,86 (s, 1H),
1,72 (d,J=9,2 Hz, 1H), 1,54 (s, 1H), 1,18 (t, J= 7,0 Hz, 3H)

Vi du 33: axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)isonicotinic
o L2
O N \N N X OH
H O

San phdm mong muédn dugc tao ra theo cach twong ty nhu & Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,20g,
0,60mmol) da dugc didu ché trong Vi du didu ché 1 va metyl 2-aminoisonicotinat
(0,10g, 0,66mmol). (Hiéu sut: 71%)

"H-NMR (500MHz, CLOROFOM-D): 6 8,46 (s, 1H), 8,36 (d, J=4,9 Hz,
1H), 7,80 (s, 1H), 7,68 (s, 1H), 7,40 (d, J = 5,5 Hz, 1H), 7,22 (s, 1H), 6,94 (d, J =
7.9 Hz, 1H), 6,92-6,88 (1H), 6,86-6,82 (m, 1H), 6.80-6,67 (m, 1H), 4,38-4,28
(1H), 4,11 (dd, J= 13,1, 3,4 Hz, 1H), 4,05-3,96 (m, 2H), 3,92 (dt, /= 13,4, 3,8 Hz,
1H), 3,88 (s, 3H), 3,60 (dd, J= 13,1, 7,6 Hz, 1H), 3,51-3,35 (m, 1H), 2,13 (s, 1H),
2,04 (td, J = 6,6, 3,3 Hz, 1H), 1,93 (q, J = 4,1 Hz, 1H), 1,66 (q, J = 4,5 Hz, 1H),

1,36 (t, J=7,0 Hz, 3H)

Hop chét néu & ¢ muc da dugc tao ra thong qua phén tmg thuy phan cla
hop chit éste da thu duge (0,18g, 0,40mmol) theo cich tuong ty nhu ¢ Vi du 1.
(Hiéu suét: 57%)

"H-NMR (500MHz, DMSO-D6): 6 9,76 (s, 1H), 8,31 (d, J= 5.5 Hz, 2H),
8,04 (s, 1H), 7,66 (s, 1H), 7,24 (d, J= 5,5 Hz, 1H), 6,96 (d, J= 7,3 Hz, 1H), 6,87
(s, 1H), 6,81 (t, J=7,6 Hz, 1H), 6,72 (t, J= 7,6 Hz, 1H), 4,29 (s, 1H), 3,93 (d, J=
13,4 Hz, 1H), 3,89-3,76 (m, 2H), 3,70 (d, J = 15,9 Hz, 1H), 3,64-3,51 (in, 2H),
1,97 (s, 1H), 1,84 (s, 1H), 1,73 (d, J= 7,9 Hz, 1H), 1,53 (d, J= 4,3 Hz, 1H), 1,18
(q,J=17.3 Hz, 3H)
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Vi du 34: axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)nicotinic

T LD
SRCARD

H

O~ OH

San phdm mong mubn dugc tao ra theo cach twong ty nhu & Vidu 1 bang
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,20g,
0,60mmol) d3 duoc diéu ché trong Vi du diéu ché 1 va metyl 2-aminonicotinat
(0,10g, 0,66mmol). (Hiéu suat: 85%)

"H-NMR (500MHz, CLOROFOM-D): ¢ 10,40 (s, 1H), 9,10 (s, 1H), 8,46
(q, J=2,2 Hz, 1H), 8,28 (dd, J =17.6, 2,1 Hz, 1H), 7,79 (s, 1H), 7,06 (q, J= 3,1
Hz, 1H), 6,99-6,91 (m, 2H), 6,88 (q, J = 3,3 Hz, 1H), 6,83 (q, J = 4,3 Hz, 1H),
4,31-4,22 (m, 2H), 4,04 (qd, J= 6.9, 2,3 Hz, 2H), 3,98 (t, /= 4,6 Hz, 1H), 3,95 (s,
3H), 3,36 (dd, J = 14,1, 9,2 Hz, 1H), 3.33-3,23 (m, 1H), 2,22-2,13 (m, 1H), 1,95
(g, J=4,5 Hz, 1H), 1,86 (d, J= 10,4 Hz, 1H), 1,66-1,55 (m, 1H), 1,41 (t, J=7,0
Hz, 3H)

Hop chét néu & dé muc da dugc tao ra théng qua phan ng thuy phén cua
hop chét este da thu dugc (0,21g, 0,47mmol) theo céch tuohg tu nhu ¢ Vi du 1.
(Hiéu suét: 74%) A

'H-NMR (500MHz, DMSO-D6): 6 10,63 (s, 1H), 8,91 (s, 1H), 8,48 (q, J=
2,2 Hz, 1H), 8,37-8,20 (1H), 7,90 (s, 1H), 7,11-6,97 (m, 2H), 6,87 (dt, J = 12,2,
4,9 Hz, 3H), 4,43-4,20 (m, 1H), 4,04 (d, J = 12,8 Hz, 1H), 3,95-3,79 (m, 2H),
3,76-3,62 (m, 1H), 3,59-3,42 (m, 2H), 2,08-1,94 (m, 1H), 1,83 (t, J = 3,4 Hz, 1H),
1,75 (q, J=4,1 Hz, 1H), 1,51 (q, J=4,3 Hz, 1H), 1,20 (t, /= 7,0 Hz, 3H)

Vidu 35: axit (R)-2-(2-((6-(3-(2-'etoxyphenoxy)piperidin—1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)-2-metylpropanoic
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Yo LIS

Hop chét néu & d& muc dugc tao ra theo cach twong tu nhu & Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (1,12g,
3,35mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 2-(2-aminopyridin-
4-yl)-2-metylpropanoat (650mg, 3,35mmol) da duoc didu ché trong Vi du diéu
ché 60. (Hiéu sudt 2 bude: 1%)

"H-NMR (CLOROFOM-D) ¢ 8,31 (s, 1H), 7,96 (d, J = 4,6 Hz, 1H), 7,69
(s, 2H), 6,97-6,73 (5H), 4,36 (q, J = 4,1 Hz, 1H), 4,06-3,92 (m, 3H), 3,89-3,75
(1H), 3,46 (t, J= 10,2 Hz, 1H), 3,38-3,22 (m, 1H), 2,12 (d, J = 5,5 Hz, 1H), 2,05
(d, J=15,3 Hz, 1H), 1,96 (s, 1H), 1,80-1,54 (7H), 1.33 (t, J= 7,0 Hz, 3H)

Vi du 36: axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)axetic

San phém mong mubn dugec tao ra theo cach tuong tu nhu ¢ Vidu 1 béng
cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,14g,
0,42mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 2-(6-aminopyridin-
3-yl)axetat (0,08g, 0,46mmol) d& dugc diéu ché trong Vi du diéu ché 12. (Hiéu
suit: 62%)

'H-NMR (400MHz, CLOROFOM-D): ¢ 8,14(s, 1H), 7,87(s, 1H), 7,66(s,
1H), 7,62(d, J = 8 Hz, 1H), 7,46(d, J = 8 Hz, 1H), 7,08(s, 1H), 6,99(m, 2H),
6,88(m, 2H), 4,32(m, 1H), 4,29(m, 1H), 4,02(m, 2H), 3,87(m, 1H), 3,83(s, 1H),
3,56(s, 2H), 3,48(m, 1H), 3,34(m, 1H), 2,17(m, 1H), 2,02(m, 1H), 1,91(m, 1H),
1,66(m, 1H), 1,38(t, 3H)
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Hop chit néu & d&& muc da dugc tao ra théng qua phén ung thuy phan cua
hop chét este d3 thu dugc (0,11g, 0,24mmol) theo c4ch tuwong tu nhu ¢ Vi du 1.
(Hiéu suit: 19%) |

'H-NMR (400MHz, DMSO-D6): § 9,54(s, 1H), 8,10(s, 1H), 8,06(s, 1H),
7,67(s, 1H), 7,60(d, J = 8 Hz, 1H), 7,41(d, J = 6 Hz, 1H), 7,04(d, J = 8 Hz, 1H),
6,95(m, 2H), 6,84(m, 1H), 4,33(m, 1H), 4,10(m, 1H), 3,95(m, 2H), 3,72(m, 1H),
3,51(s, 2H), 3,45(m, 2H), 2,04(m, 1H), 1,87(m, 1H), 1,75(m, 1H), 1,57(m, 1H),
1,25(t, 3H)

Vi du 37: axit (R, E)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)acrylic

Equ

San phdm mong mudn dugc tao ra theo céch twong ty nhu & Vi du 1 bing

: O

NWOH
g

cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,50g,
1,50mmol) da duoc didu ché trong Vi du diéu ché 1 va metyl (E)-3-(6-
aminopyridin-3-yl)acrylat (0,29g, 1,65mmol) da dugc diéu ché trong Vi du diéu
ché 13. (Hiéu suit: 70%)

"TH-NMR (500MHz, CLOROFOM-D): § 8,35 (s, 1H), 7,95-7,81 (1H),
7,71 (s, 1H), 7,64 (d, J = 2,4 Hz, 2H), 7,62 (d, J = 15,9 Hz, 1H), 7,23 (s, 1H),
7,01-6,92 (m, 2H), 6,91-6,79 (m, 2H), 6,34 (d, J = 16,5 Hz, 1H), 4,33 (d, /=43
Hz, 1H), 4,19-4,13 (m, 1H), 4,05-3,96 (m, 2H), 3,82 (d, J= 7,9 Hz, 4H), 3,50 (dd,
J=12,8, 7,9 Hz, 1H), 3,36 (d, J=9,8 Hz, 1H), 2,21-2,13 (1H), 2,06-1,97 (1H),
1,97-1,87 (1H), 1,66 (s, 1H), 1,37 (t, /= 7,0 Hz, 3H)

Hop chét néu & d&& muc di dugc tao ra thong qua phéan tmg thuy phan cia
hop chit este d3 thu dugc (0,15g, 0,32mmol) theo cach tuvong tu nhu ¢ Vi du 1.
(Hiéu suit: 82%)

"TH-NMR (500MHz, DMSO-D6): § 10,71 (s, 1H), 8,49 (s, 1H), 8,16 (s,
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1H), 8,04 (d, J = 6,7 Hz, 1H), 7,88 (s, 1H), 7,56-7.47 (m, 2H), 6,97 (d, J= 6,1 Hz,
1H), 6,86-6,81 (1H), 6,80-6,70 (m, 2H), 6,47 (d, J = 15,9 Hz, 1H), 4,45 (s, 1H),
3,92-3,72 (m, 5H), 3,61 (s, 1H), 1,96 (d, J = 7,9 Hz, 1H), 1,84 (d, J = 29,3 Hz,
2H), 1,55 (s, 1H), 1,13 (t, J= 7.0 Hz, 3H)

Vi du 38: axit (R)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)propanoic

o =z N= OH
o LN
l\ N° "N N
_ H

Axit (R, E)-3-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yhamino)pyridin-3-yl)acrylic (0,3g, 0,63mmol) d& thu dugc trong Vi du 37 va
Pd/C (67mg) durge hoa tan trong 20m! metanol, va phan tng khir dugc thuce hién
nh¢ st dung béng hydro. Sau khi khudy & nhiét do trong phong trong 2 gio, nd
dugc loc va dung méi hiru co duge loai bd dudi ap suét giam dé tao ra san pham
mong mubn. (Hiéu sudt: 63%)

"H-NMR (500MHz, CLOROFOM-D): § 8,09 (s, 1H), 7,83 (s, 1H), 7,63 (s,
1H), 7,58 (d, J = 8,6 Hz, 1H), 7,37-7,32 (m, 1H), 7,12 (s, 1H), 7,01-6,92 {m, 2H),
6,90-6,79 (m, 2H), 4,35-4,27 (m, 1H), 4,19 (d, J = 12,8 Hz, 1H), 4,05-3,97 (m,
2H), 3,82 (d, /= 11,6 Hz, 1H), 3,67 (s, 3H), 3,42 (dd, J= 12,8, 7.9 Hz, 1H), 3,32
(d, J=12,8 Hz, 1H), 2,87 (t, J= 7,6 Hz, 2H), 2,60 (t, J= 7.6 Hz, 2H), 2,18 (s, 1H),
2,03-1,95 (1H), 1,88 (d, /=9,8 Hz, 1H), 1,69 (s, 1H), 1,37 (t, /= 7,0 Hz, 3H)

Hop chit néu & d& muc da dugc tao ra thong qua phan mg thuy phan clia -
hop chét este da thu dugc (0,15g, 0,32mmol) theo cach tuong ty nhu & Vi du 1.
(Hiéu sudt: 57%)

'H-NMR (500MHz, DMSO-D6): 6 9,44 (s, 1H), 8,05 (d, J = 1,8 Hz, 1H),
8,02 (s, 1H), 7,62 (s, 1H), 7,53 (d, J= 8,6 Hz, 1H), 7,35 (dd, /= 8,6, 2,4 Hz, 1H),
7,00 (dd, J=17,9, 1,8 Hz, 1H), 6,91 (dd, J= 7.9, 1,2 Hz, 1H), 6,87 (td. /=7.6, 1.8
Hz, 1H), 6,78 (td, J = 7,6, 1,6 Hz, 1H), 4,35-4,24 (m, 1H), 4,06 (d, J= 12,8 Hz,
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1H), 3,97-3,85 (m, 2H), 3,75-3,64 (m, 1H), 3,47-3,31 (m, 2H), 2,70 (t, J= 7,6 Hz,
2H), 2,47 (t, J= 1,5 Hz, 2H), 2,02 (s, 1H), 1,83 (s, 1H), 1,70 (d, J = 9,2 Hz, 1H),
1,60-1,48 (m, 1H), 1,20 (t, J= 7.0 Hz, 3H)

- Vidy 39: axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)-2,2-dimetylpropanoic

Hop chit néu & d& muc dugc tao ra theo cach tuong tw nhu ¢ Vi du 22
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(165mg, 0,495mmol) da dugc diéu ché trong Vi du diéu ché 1 va terz-butyl 3-(2-
aminopyridin-4-yl)-2,2-dimetylpropanoat (124mg, 0,495mmol) da dugc ché trong
Vi du didu ché 63. (Hiéu suit 2 bude: 41%)

"H-NMR (400MHz, CLOROFOM-D) § 9,06 (s, 1H), 8,01-7,82 (m, 2H),
7,60 (s, 1H), 7,55-7,45 (1H), 7,02-6,80 (m, 3H), 6,80-6,65 (m, 2H), 4,40-4,21 (m,
1H), 4,19-4,05 (m, 1H), 4,05-3,94 (m, 2H), 3,81-3,69 (m, 1H), 3,46 (dd, J=13.3,
7,8 Hz, 1H), 3,40-3,22 (m, 1H), 2,81-2,61 (2H), 2,15-2,03 (m, 1H), 1,97 (dd, J =
9.8, 3,4 Hz, 1H), 1,91-1,75 (m, 1H), 1,72-1,49 (m, 1H), 1,34 (t, J= 7,1 Hz, 3H),
1,22 (d, J=3,2 Hz, 6H)

Vi du 40: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(S-phenylpyridin-2-

yl)pyrazin-2-amin

Kooyt

Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu & Vi duy 1 béng

cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0.1g,
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0,30mmol) d3 dwgc didu ché trong Vi du diéu ché 1 va 2-amino-(5-phenyl)pyridin
(0,05g, 0,30mmol). (Hiéu sut: 71%)

"H-NMR (500MHz, CLOROFOM-D) ¢ 8,48 (d, J = 2,4 Hz, 1H), 7,87 (s,
1H), 7,78-7,70 (2H), 7,67 (s, 1H), 7,61-7,52 (m; 2H), 7,51-7,42 2H), 7,35 (t, J =
7,3 Hz, 1H), 7,32 (s, 1H), 7,06-6,98 (1H), 6,93 (td, J= 7,6, 1,2 Hz, 1H), 6,88 (dd,
J=17.9, 1,8 Hz, 1H), 6,82 (td, J=7,5, 1,6 Hz, 1H), 4,41-4,29 (m, 1H), 4,22 (dd, J
= 12,8, 3,7 Hz, 1H), 4,10-3,94 (m, 2H), 3,86 (td, J = 8.9, 4,1 Hz, 1H), 3,46 (dd, J
= 12,8, 7,9 Hz, 1H), 3,39-3,31 (m, 1H), 2,27-2,12 (m, 1H), 2,08-1,98 (m, 1H),
1,96-1,85 (m, 1H), 1,83-1,51 (m, 3H), 1,38 (t, /= 7,0 Hz, 3H), 1,29 (d, J= 39,7
Hz, 1H), 0,87 (dd, J= 26,3, 19,6 Hz, 0H)

Vi du 41: (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(4-phenylpyridin-2-

yl)pyrazin-2-amin

L N
Tyl

Hop chét néu & d& muc duoc tao ra theo cach tuwong tu nhu & Vi du 1 b?ing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,1g,
0,30mmol) da duge diéu ché trong Vi du diéu ché 1 va 2-amino-(4-phenyl)pyridin
(0,06g, 0,36mmol) da duoc diéu ché trong Vi du diéu ché 11. (Hiéu sudt: 45%)

"H-NMR (500MHz, CLOROFOM-D) 6 8,35 (d, J = 5,5 Hz, 1H), 7,92 (d,
J=31,8 Hz, 1H), 7,86-7,82 (m, 3H), 7,65 (d, J= 37,3 Hz, 1H), 7,50 (s, 1H), 7,35
(dt, J= 19,0, 7,2 Hz, 3H), 7,29-7,26 (m, 1H), 6,92 (t, J= 7,6 Hz, 2H), 6,84 (d, J =
7.9 Hz, 1H), 6,78 (t, J= 7,6 Hz, 1H), 5,53 (s, 1H), 4,41-4,26 (m, 1H), 4,11 (q, J =
7.1 Hz, 1H), 4,06-3,88 (m, 3H), 3,85-3,70 (m, 1H), 3,61 (q, J = 6,7 Hz, 1H), 3,54-
3,39 (m, 1H), 2,18-2,06 (m, 2H), 2,05-1,98 (m, 2H), 1,97-1,85 (m, 1H), 1,63 (qd,
J=18.,8,4,3 Hz, 1H), 1,44-1,30 (m, 3H), 1,29-1,14 (m, 2H)

Vi du 42: axit (R)-Q-(S-(2-((6-(3-(2—etoxyphenoxy)piperidin—1-y1)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2-metylpropanoic
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Hop chit néu & d& muc dugc tao ra theo cach tuong tw nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,237g,
0,709mmol) da dugc didu ché trong Vi du didu ché 1 va metyl 2-(3-(2-
aminopyridin-4-yl)phenyl)-2-metylpropanoat (0,230g, 0,&51mmol) da dugc didu -
ché trong Vi du didu ché 27. (Hiéu suit: 56 %)

TH-NMR (500MHz, CLOROFOM-D) 4 8,27 (s, 1H), 8,16-8,05 (1H), 7,81
(s, 1H), 7,66 (s, 2H), 7,50 (d, J = 8,5 Hz, 2H), 7,40 (t, J= 7,6 Hz, 1H), 7.05 (d, J =
5,5 Hz, 1H), 6,93-6,84 (m, 2H), 6,81 (d, J= 7,0 Hz, 1H), 6,77-6,65 (m, 1H), 4,29
(4, J= 3,7 Hz, 1H), 4,10 {(d, J = 3,1 Hz, 1H), 3.94 (t, J= 7,0 Hz, 2H), 3,90-3,79
(1H), 3,58 (dd, J = 13,1, 7.6 Hz, 1H), 3,42 (s, 1H), 2,08 (m, 1H), 1,94-1,84 (m,
2H), 1,71 (d, J= 8,2 Hz, 6H), 1,67-1,55 (1H), 1,33 (t, /= 7.0 Hz, 3H)

Vi du 43: axit (R)-2-(4-(2-((6-(3~(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2-metylpropancic

L N
oo LI
SACAS

Hop chit néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 1 béng

COH

céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,329g,
0,986mmol) da duoc didu ché trong Vi du didu ché 1 va metyl 2-(4-(2-
aminopyridin-4-yl)phenyl)-2-metylpropanoat (0,32g, 1,184mmol) di dugc diéu
ché trong Vi du didu ché 26. (Hiéu suit: 1 %)

"H-NMR (400MHz, CLOROFOM-D) 6 9,51 (s, 1H), 8,45 (d, /= 8,7 Hz,
1H), 8,13-7,99 (m, 1H), 7,78 (d, J= 10,1 Hz, 1H), 7,71-7,62 {m, 1H), 7,59 (d, J=
8,7 Hz, 2H), 7,49 (t, J=9,1 Hz, 2H), 7,13-7,01 (m, 1H), 6,93-6,66 (m, 4H), 4,36-
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4,23 (m, 1H), 4,16-4,02 (m, 1H), 3,99-3,87 (m, 2H), 3,87-3,77 (m, 1H), 3,57 (dd,
J=13,0, 7,5 Hz, 1H), 3,47-3,36 (m, 1H), 2,16-1,79 (m, 3H), 1,61 (s, 7H), 1,35-
1,25 (m, 3H)

Vi du 44: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylamino)pyridin-4-yl)phenyl)-2,2-dimetylpropanoic

N N
0 “ ]\ N7 | O
\///[ k/l H =

Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu ¢ Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (210mg,
0,629mmol) da duoc didu ché trong Vi du didu ché 1 va metyl 3-(3-(2-
aminopyridin-4-yl)phenyl)-2,2-dimetylpropanoat (179mg, 0,629mmol) di dugc -
didu ché trong Vi du didu ché 58. (Hiéu suét 2 budc: 4%)

'H-NMR (CLOROFOM-D) 6 10,10 (s, 1H), 8,27 (s, 1H), 7,68 (d, J = 5,5
Hz, 1H), 7,62 (s. 1H), 7,52 (s, 1H), 7,37 (d, J= 7,9 Hz, 1H), 7,33 (t, /= 7,5 Hz,
1H), 7,20 (d, /= 7.3 Hz, 1H), 6,93 (s, 1H), 6,80 (dd, J= 14.6, 7,9 Hz, 2H), 6,74 (d, |
J=179Hz, 1H), 6,63 (t, /= 7,6 Hz, 1H), 6,51 (d, J= 4.9 Hz, 1H), 4,37-4,29 (m,
1H), 4,00 (dd, /= 13,1, 2,7 Hz, 1H), 3,93-3,87 (m, 2H), 3,86-3,79 (m, 1H), 3,65
(dd, J = 12.4, 7,8 Hz, 1H), 3,56-3,47 (m, 1H), 2,94 (dd, J = 29,1, 13,0 Hz, 2H),
2,16-2,11 (i, 1H), 2,07-1,90 (m, 2H), 1,73-1,62 (m, 1H), 1,36-1,29 (m, 9H)

Vi du 45: axit (R)-3-(4-(2-({6-(3-(2-etoxyphenoxy)piperidin- 1 -yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2,2-dimetylpropanoic

L N

L o LI

B NN

= OH
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Hop chét néu & d& muc dugce tao ra theo cach tuong tu nhu & Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (175mg,
0,524mmol) da dugc didu ché trong Vi du didu ché 1 va tert-butyl 3-(4-(2-
aminopyridin-4-yl)phenyl)-2,2-dimetylpropanoat (171mg, 0,524mmol) dd dugc
diéu ché trong Vi du diéu ché 71. (Hiéu suét 2 budc: 20%)

'H-NMR (400MHz, CLOROFOM-D) 6 9,13 (s, 1H), 8,43-8,28 (1H), 8,08
(d, J=5,5 Hz, 1H), 7,70 (s, 1H), 7,59 (s, 1H), 7,46 (d, J = 8,2 Hz, 2H), 7,23 (d, J
= 8,2 Hz, 2H), 7,02 (d, J = 5,5 Hz, 1H), 6,96-6,64 (m, 4H), 4,34-4,18 (m, 1H),
4,01 (d,J=12,8 Hz, 1H), 3,93 (q, J= 7,0 Hz, 2H), 3,79 (d, J= 12,8 Hz, 1H), 3,50
(dd, J= 12,8, 7,8 Hz, 1H), 3,43-3,25 (1H), 2,90 (s, 2H), 2,09-1,99 (m, 1H), 1,98-
1,87 (m, 1H), 1,87-1,73 (m, 1H), 1,66-1,45 (m, 1H), 1,29 (q, J= 6,9 Hz, 9H)

Vi du 46: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)propanoic

Lo
©OULN1H g .

Budc 1: Metyl (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4 -yl)phenyl)propanoat
San phdm mong mudn dwgc tao ra theo cach twong tw nhu & Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,189g,
0,568mmol) da duogc diéu ché trong Vi du diéu ché 1 va metyl 3-(3-(2-
aminopyridin-4-yl)phenyl)propanoat (0,160g, 0,624mmol) d duge diéu ché trong
Vi du diéu ché 56. (Hiéu suat: 64%)
'H-NMR (CLOROFOM-D) ¢ 8,32 (d, J= 5,2 Hz, 1H), 8,03 (s, 1H), 7,92
(s, 1H), 7,75-7,63 (1H), 7,56-7,45 (m, 2H), 7,37 (t, J = 7,5 Hz, 1H), 7,28-7,24
(1H), 7,22 (s, 1H), 7,17-7,02 (m, 1H), 7,01-6,89 (m, 2H), 6,89-6,83 (m, 1H), 6,79
(td, J=17,6, 1,5 Hz, 1H), 4,40-4,25 (m, 1H), 4,22-4,09 (m, 1H), 4,04-3,95 (m, 2H),
3,93 (dt, J= 13,1, 4,8 Hz, 1H), 3,70 (s, 3H), 3,58 (dd, J= 13,1, 7,9 Hz, 1H), 3,51-
3,37 (m, 1H), 3,03 (t, /= 7,9 Hz, 2H), 2,69 (t, J= 7,8 Hz, 2H), 2,24-2,11 (m, 1H),
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2,05-1,97 (m, 1H), 1,97-1,84 (m, 1H), 1,76-1,66 (m, 1H), 1,37 (t, J= 6,9 Hz, 3H)

Budc 2: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)propanoic

Metyl (R)-3-(3-(2-((6-(3 -(2-etoxyp'henoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)propanoat (0,090g, 0,163mmol) da thu dugc trong
budce 1 duge hoa tan trong metanol (0,813ml) va THF (0,813ml), va tiép d6 dung
dich nudc natri hydroxit 7N (0,232ml, 1,626mmol) duoc bd sung vao do va dugce
khudy & nhiét do trong phong trong 4 gid. Sau khi loai bé dung méi dudi ap sut
giam, n6 dugc hoa tan trong etyl axetat va dugc rua bing nude. San phdm néu 3}
dé muc da thu dugc bérig cach tinh ché béng cdt silicagel. (Hi¢u suét: 29%)
| m/z (M+H)" theo tinh toan cho C3;H34N5O4: 540, thuc té 13 540

Vi du 47: axit (R)-3-(3-(5-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)phenyl)-2,2-dimetylpropanoic

Hop chét néu & d& muc duge tao ra theo cach twong tu nhu & Vidu 1 bang
cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (20,3mg,
0,0610mmol) da dugc didu ché trong Vi du didu ché 1 va metyl 3-(3-(5-
aminopyridin-3-yl)phenyl)-2,2-dimetylpropanoat (17,3mg, 0,0610mmol) da dugc
didu ché trong Vi du didu ché 83. (Hiéu suat 2 budc: 29%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,50 (s, 1H), 8,24 (d, J= 17,4 Hz,
2H), 7,81 (s, 1H), 7,47 (s, 1H), 7,43 (s, 1H), 7,32 (t, J= 7,5 Hz, 2H), 7,24 (s, 1H),
7,14 (4, J=1,3 Hz, 1H), 6,90 (d, J="7,8 Hz, 1H), 6,84 (t, J= 7,8 Hz, 1H), 6,77 (d,
J=6,9 Hz, 1H), 6,74-6,61 (1H), 4,40 (s, 1H), 4,04-3,70 (m, 4H), 3,59 (d, J = 12,8
Hz, 1H), 3,48 (d, J= 6,9 Hz, 1H), 3,06-2,80 (m, 2H), 2,15-1,81 (m, 3H), 1,56 (d,
J=4,6 Hz, 1H), 1,32-1,30 (3H), 1,29 (d, J = 3,7 Hz, 6H) |
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Vi du 48: axit (R)-3-(3-(5-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

fj*@il Q@QYOH

Hop chét néu & dé muyc da dugc tao ra theo cach twong tw nhu & Vi du 1
bing cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(51,9mg, 0,155mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 3-(3-(5-

- aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (44,2mg, 0,155mmol) da dugc
didu ché trong Vi du diéu ché 102. (Hiéu suét 2 bude: 60%)

'H-NMR (400MHz, CLOROFOM-D) § 8,54 (d, J = 2,7 Hz, 1H), 7,87-
7,70 (mm, 3H), 7,41 (s, 1H), 7,40-7,31 (m, 2H), 7,20 (d, J= 7.3 Hz,» 1H), 7,14 (s,
1H), 6,98-6,84 (m, 3H), 6,84-6,74 (m, 1H), 6,70 (s, 1H), 4.37-4,19 (1H), 4,11-
3,94 (m, 2H), 3,94-3,84 (m, 1H), 3,62-3,53 (m, 1H), 3,49 (dd, J = 12,6, 7,5 Hz,
1H), 3,31-3,15 (m, 1H), 2,99 (dd, /= 19,7, 13,3 Hz, 2H), 2,05 (d, /= 4,6 Hz, 1H),
2,00-1,90 (m, 1H), 1,90-1,77 (m, 1H), 1,64-1,48 (m, 1H), 1,35 (t, J= 7,1 Hz, 3H),
1,30 (d, /J=4,6 Hz, 6H)

Vi du 49: axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)phenyl)-2-metylpropanoic

Ejrilih

Hop chét néu & dé muc da dugc tao ra theo cach twong tu nhu & Vi dul
bing cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(137mg, 0,409mmol) da duoc didu ché trong Vi du ditu ché 1 v metyl 2-(6-
aminopyridin-3-yl)-2-metylpropanoat (79,5mg, 0,409mmol) da dugc didu ché
trong Vi du diéu ché 19. (Hiéu suit 2 bude: 30%)
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'H-NMR (400MHz, CLOROFOM-D) 6 10,36 (s, 1H), 8,21 (s, 1H), 8,07
d,J=9,1 Hz, 1H), 7,71 (s, 1H), 7,67-7,51 (2H), 7,06-6,70 (m, 4H), 4,42-4,25 (m,
1H), 4,19 (dd, J = 13,0, 3,4 Hz, 1H), 4,09-3,89 (m, 2H), 3,81 (td, J = 8.8, 4,1 Hz,
1H), 3,42 (dd, J = 12,8, 8,2 Hz, 1H), 3,36-3,21 (m, 1H), 2,17 (t, J = 6,2 Hz, 1H),
2,01 (dd, J=9,6, 3,7 Hz, 1H), 1,95-1,78 (m, 1H), 1,77-1,46 (m, 7H), 1,44-1,19 (m,
3H)

Vi du 50: axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-2-metylpropanoic

L N
@O\CT/LN]\” \N ><U\OH
Z

Hop chét néu & d&& muc duge tao ra theo cach gibng nhu & Vi du 1 bing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (56,1mg,
0,168mmol) da duoc didu ché trong Vi du didu ché 1 va etyl 2-(6-aminopyridin-2-
yl)-2-metylpropanoat (35,0mg, 0,168mmol) da dugc diéu ché trong Vi du diéu
ché 61. (Hiéu sudt 2 budc: 39%)

"H-NMR (400MHz, CLOROFOM-D) § 8,05 (s, 1H), 7,65 (s, 1H), 7,62-
7,49 (m, 2H), 7,45 (d, J= 8,7 Hz, 1H), 7,06-6,73 (m, 5H), 4,41-4,22 (m, 1H), 4,11
(dd, J= 13,0, 3,4 Hz, 1H), 4,06-3,87 (m, 2H), 3,77 (td, J = 8,9, 4,1 Hz, 1H), 3,51
(dd, J = 13,3, 7,8 Hz, 1H), 3,44-3,26 (m, 1H), 2,24-2,10 (m, 1H), 2,04-1,94 (m,
1H), 1,94-1,79 (m, 1H), 1,65 (d, J= 2,7 Hz, 6H), 1,63-1,44 (m, 1H), 1,40-1,30 (m,
3H)

Vi du 51: axit (R)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl1)-2,2-dimetylpropanoic

- N
Ejo\ONLNlHQ\)QO(OH
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Hop chit néu & d& muc dugce tao ra theo cach twong tur nhu & Vi du 22
bang céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(151mg, 0,451mmol) di dugc didu ché trong Vi du diéu ché 1 va tert-butyl 3-(6-
aminopyridin-2-yl)-2,2-dimetylpropanoat (113mg, 0,451mmol) da dugc didu ché
trong Vi du diéu ché 62. (Hiéu suat 2 budc: 27%)

'H-NMR (CLOROFOM-D) 6 9,67 (s, 1H), 7,91 (d, J = 8,2 Hz, 1H), 7,61
(s, 1H), 7,56 (s, 1H), 7,42 (t, J= 7,9 Hz, 1H), 7,04-6,90 (m, 2H), 6,87 (d, J= 7,6
Hz, 1H), 6,80 (t, J= 7,6 Hz, 1H), 6,69 (d, J= 7,3 Hz, 1H), 4,28 (td, /= 38,1, 4,0
Hz, 1H), 4,23-4,14 (m, 1H), 4,05-3,90 (m, 2H), 3,81 (q, /= 4,4 Hz, 1H), 3,37 (dd,
J=13,0, 8,1 Hz, 1H), 3,26 (t, J=9,9 Hz, 1H), 2,99 (t, J = 14,5 Hz, 2H), 2,18-2,11
(m, 1H), 1,97 (dd, J = 9,2, 4,0 Hz, 1H), 1,92-1,78 (m, 1H), 1,72-1.54 (m, 1H),
1,36 (t, J=6,9 Hz, 3H), 1,26 (d, J=4,0 Hz, 6H)

Vi du 52: axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)pyrolidin-3-carboxylic

N N
i o) J::]\@\ O
©/\©\1 NTNTON NNOH

Hop chit néu & d& muc duogc tao ra theo cach twong tu nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,093¢,
0,280mmol) da duoc didu ché trong Vi du diéu ché 1 va metyl 1-(6-aminopyridin-
2-yDpyrolidin-3-carboxylat (0,065g, 0,294mmol) da dugc diéu ché trong Vi du
didu ché 38. (Hiéu suét: 22%)

'H-NMR (500MHz, CLOROFOM-D) 6 8,58 (s, 1H), 7,65 (s, 1H), 7,33 (t,
J=19 Hz; 1H), 7,09-6,92 (m, 2H), 6,92-6,81 (m, 2H), 6,42 (d, J = 6,4 Hz, 1H),
5,94 (4, J = 8,2 Hz, 1H), 4,40-4,25 (1H), 4,16 (d, J = 12,8 Hz, 1H), 4,10-3,97
(2H), 3,92 (t, J=9,0 Hz, 1H), 3,88-3,77 (m, 2H), 3,68-3,55 (m, 1H), 3,52-3,42 (m,
2H), 3,42-3,29 (m, 1H), 3,23 (t, /= 7,0 Hz, 1H), 2,40 (dt, J = 20,0, 7,6 Hz, 1H),
2,30 (td, J= 12,2, 7,0 Hz, 1H), 2,23-2,13 (m, 1H), 2,05-1,95 (m, 1H), 1,95-1,81
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(m, 1H), 1,76-1,50 (m, 1H), 1,39 (t, J="7,0 Hz, 3H)

Vi du 53: axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-3-metylpyrolidin-3-carboxylic

L 2N AN o
@O\OL“EL”Q“ "

Hop chét néu & dé muc duge tao ra theo cach tuong tu nhu ¢ Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,068g,
0,202mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 1-(6-aminopyridin-
2-yl)-3-metylpyrolidin-3-carboxylat (0,050g, 0,213mmol) da dugc diéu ché trong
Vi du diu ché 49. (Hiéu suit: 40%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 11,21-9,78 (1H), 8,62 (d, J= 16,5
Hz, 1H), 7,75-7,62 (m, 1H), 7,33 (t, J= 7.9 Hz, 1H), 7,04-6,99 (m, 1H), 6,99-6,93
(m, 1H), 6,93-6,83 (2H), 6,48-6,32 (m, 1H), 6,02-5,86 (m, 1H), 4,40-4,24 (m, 1H),
4,17 (dd, J= 13,1, 3,1 Hz, 1H), 4,12-3,91 (m, 3H), 3,82 (td, /= 8,8, 4,1 Hz, 1H),
3,66-3,53 (m, 2H), 3,50 (s, 1H), 3,48 (t, /= 6,7 Hz, 1H), 3,43-3,25 (m, 1H), 2,70-
2,53 (m, 1H), 2,16 (dd, J = 12,4, 5,6 Hz, 1H), 2,03-1,80 (m, 3H), 1,75-1,57 (m,
1H), 1,47 (s, 3H), 1,39 (t, J= 6,9 Hz, 3H)

Vi du 54: axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylyamino)pyridin-2-yl)piperidin-3-carboxylic

§ N
@/\O N‘HN|YO/U\OH

Budce 1: Etyl 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylat

San phim mong mudn dugc tao ra theo cach twong tw nhu & Vi du 1 bang
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cach su dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,224g,
0,670mmol) da dugc didu ché trong Vi du didu ché 1 va etyl 1-(6-aminopyridin-2-
yl)piperidin-3-carboxylat (0,192g, 0,770mmol) da dugc ché trong Vi du didu ché
65. (Hiéu suét: 38%)

"H-NMR (CLOROFOM-D) 6 8,14 (d, J = 23,8 Hz, 1H), 7,73-7,57 (1H),
7,42-7,32 (1H), 7,03 (d, J = 7,9 Hz, 1H), 6,97 (t. J = 7,6 Hz, 1H), 6,94-6,77 (m,
3H), 6,70 (d, J= 17,9 Hz, 1H), 6,27 (d, J = 8,2 Hz, 1H), 4,32 (d, /= 10,4 Hz, 2H),
4,26-4,09 (m, 4H), 4,09-3,93 (m, 2H), 3,88 (d, J = 12,8 Hz, 1H), 3,42 (dd, J =
13,0, 8,1 Hz, 1H), 3,36-3,23 (m, 1H), 3,23-3,08 (m, 1H), 3,00 (t, J= 11,9 Hz, 1H),
2,68-2,50 (1H), 2,19 (d, J= 7,3 Hz, 1H), 2.0 (d, J = 13,1 Hz, 1H), 1,99 (d, J =
9,8 Hz, 1H), 1,94-1,84 (m, 1H), 1,84-1,7C (m, 2H), 1.70-1,48 (m, 2H), 1,40 (t, /=
6,9 Hz, 3H), 1,34-1,12 (m, 3H)

Budc 2: axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-i-yi)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylic

Etyl 1-(6-({6-((R)-3-(2-etoxyphenoxy piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylat {0,140g, 0,256mmol) da thu dugc
trong bude 1 duge hoa tan trong etancl (1,280ml) va THF (1,280ml), va tlep do
dung dich nudce natri hydroxit 6N (0,427ml, 2,5¢mmol) duogc bd sung vao do va
duoc khudy & nhiét d6 trong phong trong 6 giod. Sau khi loai bo dung mdi dudi ap
sudt giam, né duge hoa tan trong etyl axetat va duoc ria bing nude. San phim
néu & dé muc da thu dirge bang cach tinh ché bang cot silicagel. (Higu suét: 52%)

m/z (M+H)" theo tinh toan cho C,gH3sNgO4: 519, thuc 612519

Vi du 55: axit (R)-1-(6-((6-((R)-3-(2-etoxyphenoxy )piperidin- 1-yl)pyrazin-2-
yl)amino)pyridin—Z-yl)piperidin-B»-carboxy},ic

@BLLJ\Q

Budc 1: Etyl (R)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
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yl)amino)pyridin-2-yl)piperidin-3-carboxylat

San phim mong mudn dugce tao ra theo cach tuong ty nhu & Vidu 1 bing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,370g,
1,108mmol) da dugc didu ché trong Vi du didu ché 1 va etyl (R)-1-(6-
aminopyridin-2-yl)piperidin-3-carboxylat (0,290g, 1,163mmol) da dugc diéu ché

“trong Vi du diéu ché 31. (Hiéu suét: 33%)

"H-NMR (500MHz, CLOROFOM-D) § 8,13 (s, 1H), 7,65 (s, 1H), 7,37 (t,
J=1,9 Hz, 1H), 7,08-6,84 (m, 4H), 6,78-6,64 (m, 2H), 6,28 (d, J = 8,2 Hz, 1H),
4,42-427 (m, 2H), 4,27-4,09 (m, 4H), 4,04 (t, J = 6,0 Hz, 2H), 3,91 (s, 1H), 3,43
(dd, J = 13,0, 8,1 Hz, 1H), 3,31 (s, 1H), 3,24-3,09 (m, 1H), 3,01 (s, 1H), 2,60 (s,
1H), 2,19 (s, 1H), 2,10 (d, J = 27,2 Hz, 1H), 2,05-1,95 (1H), 1,95-1,85 (1H), 1,81
(d, J=13,4 Hz, 2H), 1,66 (s, 2H), 1,46-1,38 (3H), 1,30 (t, J= 7,2 Hz, 3H)

Budc 2: axit (R)-1-(6--((6~((R)-,3’-(2=etoxyphenop<:y)piperidin—l-yl)pyrazin-;z-
yl)amino)pyridin-2-yl)piperidin-3-carboxylic

Hop chit réu & dé& muc duoe tao ra theo cach twong tu nhu & Bude 2 cla
Vi du 54 bang cach str dung etyl (R)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-
yl)pyrazin-2-y1)amino)pyridin-2-yl)piperidin-3-carboxylat (0,200g, 0,366mmol)
da thu duge trong budce 1. (Hiéu sudt: 30%)

m/z (M+H)" theo tinh todn cho CagH35NgO4: 519, thuc 612519

Vi du 56: axit (R)-1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4-carboxylic

L,
(L\/ Ty : le C\YOH

@]

Hop chit néu & d& muc dugc tao ra theo cach twong tw nhu & Vidu 1 bing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl) pyrazin (0,306g,

0,917mmol) da dugce didu ché trong Vidu diéu ché 1 va etyl 1-(6-aminopyridin-2-
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yl)piperidin-4-carboxylat (0,240g, 0,963mmol) d4 dugc diéu ché trong Vi du diéu
ché 29. (Hiéu suét: 38%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 8,66 (s, 1H), 7,70-7,62 (1H), 7,39
(t, J= 7,9 Hz, 1H), 7,05-6,87 (m, 4H), 6,73 (s, 1H), 6,25 (q, J = 4,1 Hz, 2H), 4,43-
4,28 (m, 1H), 4,24 (dd, J= 12,8, 4,3 Hz, 2H), 4,15 (q, J= 7,2 Hz, 2H), 3,82 (d, J
= 18,3 Hz, 1H), 3,54 (dd, J = 12,8, 7,6 Hz, 1H), 3,46-3,30 (m, 1H), 3,04 (t, J =
11,4 Hz, 2H), 2,60 (d, J = 10,7 Hz, 1H), 2,16 (d, J = 12,2 Hz, 3H), 2,02 (s, 1H),
1,96-1,79 (m, 3H), 1,65 (s, 1H), 1,40 (t, J= 7,0 Hz, 3H)

Vi du 57: axit (R)-2-(1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4-yl)axetic

L N
O\ © NLN]\NQ\N O
OO L

Hop chét néu & & muc dugc tao ra theo cch tuong ty nhu & Vidu 12
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,237g, 6,710mmol) da thu dugce trong Vi du didu ché 1 va etyl 2-(1-(6-
aminopyridin-2-yl)piperidin-4-yl)axetat (0,17g, 0,646mmol) da thu duoc trong Vi
du diéu ché 36. (Hiéu suét 2 budc: 11%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 8,25 (d, J = 15,6 Hz, 1H), 7,63-
7,54 (m, 1H), 7,33 (t, /= 8,2 Hz, 1H), 7,05-6,90 (m, 2H), 6,90-6,78 (m, 2H), 6,58
(d, J=17,8 Hz, 1H); 6,24-6,16 (m, 1H), 5,28 (s, 1H), 4,39-4,25 (m, 1H), 4,24-4,10
(m, 3H), 4,07-3,91 (m, 2H), 3,88-3,75 (m, 1H), 3,53-3,36 (1H), 3,36-3,24 (m, 1H),
2,86 (t, J=11,7 Hz, 2H), 2,37-2,20 (m, 2H), 2,20-2,10 (m, 1H), 2,07-2,01 (m, 1H),
2,01-1,92 (1H), 1,92-1,77 (m, 3H), 1,73-1,53 (m, 1H), 1,44-1,29 (m, 5SH)

Vi du 58: axit (R)-2-(1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

N yl)amino)pyridin-_Z-yl)piperidin—4-yl)-2—metylpropanoic
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Hop chét néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 12
bang céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,093g, 0,278mmol) da thu dwoc trong Vi du diéu ché 1 va metyl 2-(1-(6-
aminopyridin-2-yl)piperidin-4-yl)-2-metylpropanoat (0,07g, 0,252mmol) dé thu
duogce trong Vi du diéu ché 34. (Hiéu sudt 2 budc: 49%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,20 (s, 1H), 7,59 (s, 1H), 7.38 (s,
1H), 7,32 (g, J = 8,1 Hz, 1H), 7,04-6,90 (m, 2H), 6,90-6,79 (2H), 6,64 (d, J= 7,8
Hz, 1H), 6,20 (d, J = 8,2 Hz, 1H), 4,29 (q, J = 4,1 Hz, 3H), 4,22-4,13 (m, 1H),
4,06-3,91 (m, 2H), 3,82 (q, /= 4,4 Hz, 1H), 3,42 (dd, J= 13,0, 8,0 Hz, 1H), 3,36-
3,23 (1H), 2,86-2,69 (m, 2H), 2,23-2,10 (m, 1H), 1,96 (dd, J = 9,6, 3,7 Hz, 1H),
1,91-1,77 (m, 2H), 1,72 (d, J = 11,9 Hz, 2H), 1,67-1,52 (m, 1H), 1,52-1,40 (m,
1H), 1,40-1,29 (m, 3H), 1,24 (q, J= 17,3 Hz, 1H), 1,15 (d, J= 16,9 Hz, 6H)

Vi du 59: axit 2-(((S)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-yl)axetic

L N
! o N/[:N]\N/@N O\/(L)]\OH
Oy ™ WY

Hop chét mong mudn néu & d& muc dugce tao ra theo cach tuong tu nhu &
Vi du 19 bing céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-
yl)pyrazin (0,047g, 0,139mmol) da dugc didu ché trong Vi du diéu ché 1 va tert-
butyl (S)-2-((1-(6-aminopyridin-2-yl)piperidin-3-yl)oxy)axetat (0,045g,
0,146mmol) da dugc didu ché trong Vi du didu ché 45. (Hiéu suét: 11,4%)

"H-NMR (500MHz, CLOROFOM-D) & 8,66 (s, 1H), 7,68 (s, 1H), 7,36 (t,
J=1,9 Hz, 1H), 7,07-6,93 (2H), 6,89 (t, J = 7,3 Hz, 2H), 6,34 (s, 1H), 6,25-6,15
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(1H), 4,78-4,44 (1H), 4,31 (s, 2H), 4,19-4,06 (2H), 4,06-3,93 (2H), 3,77 (s, 1H),
3,64 (s, 1H), 3,59-3,44 (m, 2H), 3,44-3,28 (1H), 3,15 (s, 1H), 3,00 (s, 1H), 2,13 (s,
1H), 2,08 (d, J= 13,1 Hz, 1H), 2,02-1,93 (1H), 1,93-1,80 (2H), 1,60 (s, 3H), 1,39
(t, J= 7,0 Hz, 3H)

Vi du 60: axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin—2-yl)phenyl)-2-mety1propanoic

Ty et

Hop chét mong mudn néu & d& muc duge tzo ra theo cach tuong ty nhu &
Vi du 1 bang céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(74,1mg, 0,222mmol) da dugc diéu ché trong Vi du diéu ché 1 va metyl 2-(3-(6-
aminopyridin-2-yl)phenyl)-2-metyipropanoat (60,0mg, 0,222mmol) da dugc didu
ché trong Vi du diéu ché 52. (Hidu sudt 2 bude: 66%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,84 (s, 1H), 8,23 (s, 1H), 7,68 (d,
J=9,1Hz, 2H), 7,59 (t, J= 8,0 Hz, 1H), 7,51-7,36 (m, 2H), 7,33 (s, 1H), 7.28 (s,
1H), 7,05-6,92 (m, 3H), 6,88 (dq, J = 9,7, 1,9 Hz, 2H), 4,33 (td, J = 7.8, 3,8 Hz,
1H), 4,14 (dd, J = 12,8, 3,2 Hz, 1H), 4,08-3,90 (2H), 3,82 (q, J = 4,4 Hz, 1H),
3,52 (dd, J= 12,8, 7,8 Hz, 1H), 3,46-3,28 (m, 1H). 2,00 (d, J= 9,6 Hz, 2H), 1,95-
1,80 (m, 1H), 1,74-1,53 (m, 7H), 1,38 (t, /= 7.1 Hz, 3H)

Vi du 61: axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin- 1 -yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2-metylpropancic

L N
O\ © N/[:N]\N/ENj 0
SACARAasEY

Hop chét néu & dé muc dugc tao ra theo cach tuong ty nhu ¢ Vidu 1 b:%ng
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cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (61,7mg,
0,185mmol) da dugc didu ché trong Vi du didu ché 1 va metyl 2-(4-(6-
aminopyridin-2-yl)phenyl)-2-metylpropanoat (50,0mg, 0,185mmol) di dugc didu
ché trong Vi du diéu ché 54. (Hiéu sut 2 budc: 16%) \
'H-NMR (400MHz, CLOROFOM-D) 6 9,10 (s, 1H), 8,01 (s, 1H), 7,86-

7,71 (m, 3H), 7,68 (s, 1H), 7,56 (t, J= 8,0 Hz, 1H), 7,47'(d, J=28,2 Hz, 2H), 7,16
(d, /=13 Hz, 1H), 7,08-6,74 (m, 4H), 4,43-4,26 (m, 1H), 4,20 (dd, J= 13,3, 3,2
Hz, 1H), 4,11-3,93 (m, 2H), 3,85 (q, J = 4,4 Hz, 1H), 3,49 (dd, J = 13,0, 8,0 Hz,

1H), 3,43-3,26 (m, 1H), 2,28-2,09 (m, 1H), 2,09-1,97 (m, 1H), 1,96-1,80 (m, 1H),
1,78-1,65 (m, 1H), 1,63 (s, 6H), 1,38 (t, /= 6.9 Hz, 3H)

Vi du 62: axit (R)-2-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-?.-yl)amino)pyridin—2-y'i)phenyl)-2-metylpropanoic

Llfi

C* JCAR R U N

Hop chit néu & dé muc dugce tao ra theo cach trong tu nhu ¢ Vi du 12
bang céch sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (0,272g, 0,8 14mmol) da thu dugc trong Vi du diéu ché 3 va metyl 2-(4-
(6-aminopyridin-2-yl)phenyl)-2-metylpropanoat (0,2g, 0,740mmol) da thu duoc
trong Vi du didu ché 54. (Hiéu suét 2 budc: 43%)

"H-NMR (400MHz, METANOL-D4) § 8,30-8,19 (m, 1H), 7,97 (id, J =
4,3, 2,3 Hz, 2H), 7,65-7,49 (m, 3H), 7,46 (dd, J= 8,7, 2,3 Hz, 2H), 7,29 (ddd, J =
19,4, 7.8, 2,5 Hz, 2H), 7,07-6,94 (m, 1H), 6,82-6,64 (m, 1H), 5,18 (d, J=2,7 Hz,
1H), 4,12-4,02 (m, 2H), 3,90-3,79 (m, 2H), 3,79-3,69 (m, 2H), 3.66-3,48 (1H),
2,20-2,00 (m, 2H), 1,96 (d, J = 4,6 Hz, 1H), 1,70-1,60 (1H), 1,57 (d, J= 2,3 Hz,
6H), 1,22-1,19 (m, 3H)

Vi du 63: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
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yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

Hop chit néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 22
bang céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(81,0mg, 0,242mmol) da dugc didu ché trong Vi du diéu ché 1 va rert-butyl 3-(3-
(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (79,0mg, 0,242mmol) da
duge didu ché trong Vi du didu ché 113. (Hiéu suit 2 bude: 77%)

TH-NMR (400MHz, CLOROFOM-D) 6 9,57 (s, 1H), 8,22 (s, 1H), 7,68 (d,
- J=17,8 Hz, 1H), 7,65 (s, 1H), 7,60 (t, J = 7,8 Hz, 1H), 7,33 (t, J = 7.5 Hz, 2H),
7,15 (d, J = 7,8 Hz, 1H), 7,08-6,82 (4H), 6,78 (s, 1H), 6,58 (d, J = 8,2 Hz, 1H),
4.42-423 (m, 1H), 4,17-4,04 (m, 1H), 4,04-3,88 (m, 2H), 3,80 (dt, /= 13,3, 4,9
Hz, 1H), 3,56 (dd, J = 13,0, 7,5 Hz, 1H), 3,44-3,28 (m, 1H), 3,01 (s, 2H), 2,21-
2,08 (m, 1H), 2,08-1,94 (m, 1H), 1,94-1,80.(m, 1H), 1,72-1,50 (m, 1H), 1,38 (t, J
=7,1 Hz, 3H), 1,25 (s, 6H)

Vi du 64: axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropaﬁoic

S T, ]

Hop chit néu & dé muc duge tao ra theo cach tuong tu nhu & Vi du 22
bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (205mg, 0,613mmol) da dugc diéu ché trong Vi du diéu ché 3 va rers-
butyl 3-(3-(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (200mg,
0,613mmol) da duoc diéu ché trong Vi du diéu ché 113. (Hiéu sudt 2 budc: 39%)

'H-NMR (CLOROFOM-D) § 9,54 (s, 1H), 8,24 (s, 1H), 7,77 (d, J = 5,2
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Hz, 1H), 7,70 (d, J = 4,6 Hz, 2H), 7,62 (t, J = 7,9 Hz, 1H), 7,36 (d, J = 7,6 Hz,
2H), 7,18 (d, J = 7,6 Hz, 1H), 6,93 (d, J = 7,6 Hz, 1H), 6,83 (dd, J = 7,6, 5,2 Hz,
1H), 6,61 (s, 1H), 6,55 (d, J= 7,9 Hz, 1H), 5,30-5,14 (1H), 4,05-3,80 (4H), 3,80-
3,68 (1H), 3,68-3,54 (1H), 3,12-2,90 (2H), 2,28-2,12 (1H), 2,12-1,93 (2H), 1,78-
1,63 (1H), 1,33-1,29 (3H), 1,29-1,27 (3H), 1,27-1,24 (3H)

Vi du 65: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyridin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L
?omy T
SacARS

Hop chit néu & d& muc duogc tao ra theo cach twong tu nhu & Vi du 22
bang céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyridin (204mg,
0,613mmol) da dugc didu ché trong Vi du didu ché 4 va tert-butyl 3-(3-(6-
aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (200mg, 0,613mmol) da dugc
didu ché trong Vi du diéu ché 113. (Hiéu sudt 2 bude: 12%)

 'H.NMR (400MHz, METANOL-D4) ¢ 7,80 (d, J= 8,7 Hz, 2H), 7,63-7,47
(m, 2H), 7,44 (t, J= 8,0 Hz, 1H), 7,35 (t, J= 7,8 Hz, 1H), 7,24 (d, J= 7,8 Hz, 2H),
7,04-6,70 (m, SH), 6,28 (d, J=2382 Hz, 1H), 4,41-422 (m, 1H), 4,12 (d, J= 11,4
Hz, 1H), 4,04-3,87 (m, 2H), 3,76 (d, J= 12,8 Hz, 1H), 3,47-3,32 (m, 2H), 2,96 (s,
2H), 2,15-2,03 (m, 1H), 1,94 (td, J = 6,6, 3,2 Hz, 1H), 1,88-1,72 (m, 1H), 1,71-
1,53 (m, 1H), 1,31 (t, J= 6,9 Hz, 3H), 1,21 (s, 6H)

Vi du 66: axit (R)-3-(3-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L N
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Hop chit néu & d& muc duge tao ra theo cach twong ty nhu & Vi du 22
bang cach st dung (R)-4-clo-2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin
(205mg, 0,613mmol) da duoc didu ché trong Vi du didu ché 5 va tert-butyl 3-(3-
(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (200mg, 0,613mmotl) da
duoc didu ché trong Vi du didu ché 113. (Hidu suat 2 budc: 49%)

'H-NMR (CLOROFOM-D) 6 8,28 (s, 1H), 7,98 (d, J = 5,8 Hz, 1H), 7,76
(s, 1H), 7,67 (d, J= 7,6 Hz, 1H), 7,45 (t, J= 7,3 Hz, 2H), 7,33 (t, /= 7,6 Hz, 1H),
7,20 (d, J= 7,6 Hz, 1H), 7,12 (d, J= 7,3 Hz, 1H), 7,04 (d, /= 7,9 Hz, 1H), 6,96-
6,86 (m, 2H), 6,83 (d, J = 7.6 Hz, 1H), 6,46 (s, 1H). 4,51 (d, J = 12,8 Hz, 1H),
4,39-4,24 (m, 1H), 4,19 (q. J = 4,5 Hz, 1H), 4,08-3,86 (m, 2H), 3,48 (d, J=21,4
Hz, 1H), 3,37 (d, J = 12,8 Hz, 1H), 2,96 (s, 2H), 2.20 (dd, J = 15,4, 4,1 Hz, 1H),
1,94 (dt, J=9,2, 3,8 Hz, 1H), 1,88 (dd, J=9.9, 3.5 Hz, 1H), 1,70-1,56 (m, 1H),
1,37 (t, J=6,9 Hz, 3H), 1,24 (s, 6H)

Vi du 67: axit (R)-3-(3-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-ypyrimidin-2-
yl)amino)pyridin-Z-yl)phenyl)—Z 2-dimetylpropanocic

A

Hop chit néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 22
bang cach str dung (R)-2-clo-4-(3~(2-etoxyphenoxy piperidin-1-yl)pyrimidin
(205mg, 0,613mmol) da dugce didu ché trong Vi du diéu ché 6 va fert-butyl 3-(3-
(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (200mg, 0,613mmol) da
duoc didu ché trong Vi du diéu ché 113. (Higu sudt 2 budc: 46%)

"TH-NMR (400MHz, METANOL-D4) § 8,23 (d, J = 6,4 Hz, 1H), 7,84 (s,
1H), 7,76 (t, J = 7,1 Hz, 2H), 7,48 (t, J = 7,3 Hz, 2H), 7,38 (t, /= 7,5 Hz, 1H),
7,28 (d, J=17,8 Hz, 1H), 7,00 (d, J = 7.3 Hz, 1H), 6,96-6,76 (m, 3H), 6,45 (d, J =
5,9 Hz, 1H), 4,55 (s, 1H), 4,28-4,01 (m, 2H), 4,01-3,73 (m, 3H), 3,59 (d, J=9.1
Hz, 1H), 2,95 (s, 2H), 2,15-1,98 (m, 3H), 1,76-1,58 (i, 1H), 1,30 (t, /= 6,9 Hz,
3H), 1,21 (s, 6H)
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Vi du 68: axit (R)-3-(3-(6-((4-(3-((3—etoxypyridin-Z—yl)oxy)piperidin— 1-
yl)pyrimidin-2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

LO |

|
(O~ \N)\NJ\\N
| | - H
s

Hop chit néu & dé muc duoc tao ra theo cach tuong tu nhu & Vi du 22

bang cach sir dung (R)-2-clo-4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yDpyrimidin (205mg, 0,613mmol) da dugce di_éﬁ ché trong Vi du diéu ché 7 va
tert-butyl 3-(3-(6-aminopyridin-2-yl)phenyi}-2,2-dimetylpropanoat (200mg,
0,613mmol) da dugc diéu ché trong Vi du didu ché 113. (Hiéu sudt 2 bude: 29%)

'H-NMR (400MHz, CLOROFOM-D) 6 9,40 (s, 1H), 8,16 (s, 1H), 7,82 (s,
2H), 7,70 (d, J = 7.8 Hz, 1H), 7,60 (s, 1H), 7,49 (d, J = 20,1 Hz, 1H), 7,36-7,27
(m, 2ZH), 7,21 (d, J = 7,3 Hz, 1H), 6,98 (d, J = 7.3 Hz, 1H), 6,69 (s, 1H), 6,05 (s,
1H), 5,28 (t, J= 2,7 Hz, 1H), 4,09-3,82 (i, 4H), 3,7}0 (s, 2H), 3,02 (d, J= 13,3 Hz,
2H), 2,16-1,94 (m, 3H), 1,69 (s, iH), 1,30 (t, /=7,1 Hz, 3H), 1,26 (d, /= 1,4 Hz,
6H)

Vi du 69: axit (R)-3-(3-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-1H-pyrazol-1-yl)phenyl)-2,2-dimetylpropancic

e
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Hop chit néu & d& muc duoc tao ra theo cach twong tu nhu & Vi du 22
bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,10g,
0,30mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 3-(3-(3-amino-1H-
pyrazol-1-yl)phenyl)-2,2-dimetylpropanoat (0,094g, 0,30mmol) d& thu dugc trong
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Vi du diéu ché 67. (Hiéu suit: 40%)

'H-NMR (400MHz, CLOROFOM-D): ¢ 8,53 (s, 1H), 7,61 (s, 2H), 7,57 (s,
1H), 7,50 (s, 1H), 7,35-7,27 (m, 2H), 7,06 (t, J = 2,5 Hz, 1H), 7,00-6,88 (m, 2H),
6,88-6,72 (m, 2H), 6,51 (d, J=2,3 Hz, 1H), 4,25 (t, J= 3,9 Hz, 1H), 4,21-4,14 (m,
1H), 3,98 (qd, J= 6.9, 1,5 Hz, 2H), 3,79 (q, J = 4,4 Hz, 1H), 3,42-3,17 (m, 2H),
2,99 (s, 2H), 2,20-2,08 (m, 1H), 1,99-1,77 (m, 2H), 1,64-1,54 (m, 1H), 1,35 (t, J=
7,1 Hz, 3H), 1,26(s, 6H)

Vi du 70: axit (R)-3-(3-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin-4-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic
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Hop chét néu & dé muc duogc tao ra theo cach twong tu nhu & Vi du 22
bang cach st dung (R)-4-clo-2-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin {79mg, 0,20mmol) cia Vi du didu ché 9 va tert-butyl 3-(3-
(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (64mg, 0,20mmol) da dugc
téng hop trong Vi du didu ché 113. (Hiéu sudt 2 budc: 65%)

"TH-NMR (400MHz, METANOL-D4) ¢ 8,25 (s, 1H), 7,80 (d, J = 7,8 Hz,
1H), 7,75 (s, 1H), 7,68 (s, 0H), 7,44 (d, J=4,1 Hz, 1H), 7,38-7,28 (1H), 7,24 (d, J
= 17,8 Hz, 1H), 7,06-6,43 (m, 5H), 4,46 (s, 1H), 4,07 (q, J = 7,2 Hz, 2H), 3,98-3,56
(m, 4H), 2,94 (s, 2H), 2,13-1,88 (m, 4H), 1,59 (d, /= 3,7 Hz, 1H), 1,21 (t,J=17,1
Hz, 3H), 1,18 (s, 6H)

Vidu 71: axit (R)-3-(3-(6-((4-(3 -(2-etoxyphendxy)piperidin- 1-yD)-5-

(triflometyl)pyrimidin-2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic
F

0 F /JN\ @& ‘
N | ©/O\© SN H\N OH
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Hop chit néu & d& muc duogc tao ra theo céch tuong tu nhu & Vi du 22
bang céch sir dung (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin (135mg, 0,38mmol) da dugc tdng hop trong Vi du didu ché
10 va fert-butyl 3-(3-(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (110mg,
0,238mmol) da dugc tdng hop trong Vi du didu ché 113. (Hidu suét 2 bude: 18%)

"H-NMR (400MHz, METANOL-D4) 6 9,34 (s, 1H), 8,89 (s, 1H), 8,85-
8,74 (m, 1H), 8,23 (d, J=2,7 Hz, 1H), 7,91 (q, J= 1,4 Hz, 1H), 7,33-7,19 (m, 3H),
7,19-7,06 (m, 4H), 7,01 (t, J=7,5 Hz, 1H), 3,99 (q, /= 7.0 Hz, 2H), 3,72 (s, 2H),
2,82 (s, 2H), 1,18-1,01 (m, 9H)

Vi du 72: axit (R)-3-(4-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic

Hop chét néu & d’é muc dugec tao ra theo cach tuwong ty nhu & Vi du 22
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(146mg, 0,438mmol) da duoc didu ché trong Vi du diéu ché 1 va fert-butyl 3-(4-
(6-aminopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (143mg, 0,438mmol) da
dugc diéu ché trong Vi du diéu ché 77. (Hiéu suét 2 buéc: 71%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,16 (s, 1H), 8,02 (s, 1H), 7,85 (d,
J= 8,2 Hz, 2H), 7,67 (s, 1H), 7,55 (q, J = 8,1 Hz, 1H), 7,48 (d, J = 8,2 Hz, 1H),
7,40-7,29 (m, 2H), 7,24-7,15 (m, 1H), 7,08-6,76 (m, 4H), 4,32 (td, J=7.9, 4,0 Hz,
1H), 4,18 (dd, J= 13,5, 3,4 Hz, 1H), 4,07-3,91 (m, 2H), 3,83 (td, J=9,0, 4,1 Hz,
1H), 3,48 (dd, J= 13,0, 8,0 Hz, 1H), 3,42-3,25 (m, 1H), 2,94 (s, 2H), 2,27-2,11 (m,
1H), 2,04-1,95 (m, 1H), 1,95-1,79 (m, 1H), 1,76-1,53 (m, 1H), 1,37 (t, /=7,1 Hz,
3H), 1,24 (s, 6H)
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Vi du 73: (R)-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin

L s
oo L
SReAS

Hop chit néu & d& muc dugc tao ra theo cich tuong tu nhu & Vi du 22

~OH
Y
0

béng céch st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (70mg,
0,21mmol) da duogce tdng hop trong Vi du didu ché 1 vi etyl (4-(6-aminopyridin-2-
yl)phenyl)glyxinat (57mg, 0,21mmol) da dugc téng hop trong Vi du diu ché 100.
(Hiéu sudt 2 bude: 25%)

"H-NMR (400MHz, METANOL-D4) § 8,20 (s, 1H), 7,90-7,75 (2H), 7.49
(s, 1H), 7,47 (d, J= 8,5 Hz, 1H), 7,26 (d, J= 8,2 Hz, 1H), 7.21 (d, J = 7.8 Hz, 1H),
6,98 (d, J= 7,8 Hz, 2H), 6,88 (d, /= 4,1 Hz, 3H), 6,81 (dt, /= 8,7, 3,9 Hz, 1H),
6,65 (d, J= 8,7 Hz, 2H), 4,40 (t, J= 3,4 Hz, 1H), 4,14-3.81 (m, 4H), 3,71 (d, J=
6,9 Hz, 1H), 3,68 (s, 2H), 3,67-3,55 (m, 2H), 2,22-1,20 (m, 3H), 1,70-1,50 (m,
1H), 1,34-1,22 (m, 3H)

Vi du 74: (R)-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1 -vl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin

|\O /N =
o LI
SNCRS A
=N I~ _UH
Y
0

Hop chit néu & dé muc dugce tao ra theo cach tuong tw nhu & Vidu 1 bﬁng
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-yl)pyrazin
(58mg, 0,17mmol) da dugc téng hop trong Vi du didu ché 3 va etyl (4-(6-
aminopyridin-2-yl)phenyl)glyxinat (47mg, (,17mmol) d& dugc tdng hop trong Vi
du diéu ché 100. (Hiéu suit 2 budc: 21%)
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'H-NMR (400MHz, METANOL-D4) 6 8,19 (s, 1H), 7,82 (d, J = 8,7 Hz,
2H), 7,58 (q, J = 2,3 Hz, 1H), 7,51 (s, 1H), 7.48 (t, J= 8,0 Hz, 1H), 7,18 (q, J =
7.9 Hz, 2H), 7,02 (dd, J=17,8, 1,4 Hz, 1H), 6,72 (dd, J = 7.8, 5,0 Hz, 1H), 6,65 (d,
J =287 Hz, 2H), 5,18 (q, J = 2,9 Hz, 1H), 4,07 (dd, J = 13,7, 5,5 Hz, 1H), 3,93-
3,76 (m, 5H), 3,73 (d, J = 7,3 Hz, 2H), 3,69-3,51 (m, 1H), 2,19-1,95 (m, 4H), 1,63
(dd, J=9,5, 6,5 Hz, 1H), 1,21 (t, J="7,1 Hz, 3H)

Vidu 75: (R)-(4-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyridin-2-yl)phenyl)glyxin
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Hop chét néu & dé muc dugce tao ra theo cach tuong tu nhur 6 Vi du 1 bang
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cach st dung (R)-4-clo-2-(3-(2-ctoxyphenoxy)piperidin-1-yl)pyrimidin (58mg,
0,17mmol) da duoc tdng hop trohg Vi du diéu ché 5 va etyl (4-(6-aminopyridin-2-
yl)phenyl)glyxinaft (47mg, 0,17mmol) da dugc tong hop trong Vi du didu ché 100.
(Hiéu suét 2 bude: 18%)

'H-NMR (400MHz, METANOL-D4) § 7,98-7,85 (m, 2H), 7,81 (d, J=9,1
Hz, 2H), 7,53 (t, J = 8,0 Hz, 1H), 7,39 (d, J = 8,2 Hz, 1H), 7,31 (d, J= 7.3 Hz,
1H), 6,95 (d, J = 6,9 Hz, 1H), 6,92-6,80 (m, 3H), 6,80-6,68 (m, 2H), 6,66 (d, J =
8,7 Hz, 2H), 4,41 (q, J= 3,2 Hz, 1H), 4,06-3,98 (1H), 3,97-3,84 (4H), 3.83 (s, 2H),
3,79 (d, J= 13,7 Hz, 2H), 2,12-1,84 (m, 4H), 1,67-1,51 (m, 1H), 1,26 (t, /= 6,9
Hz, 3H)

Vi du 76: (R)-(4-(6-((4-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin
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Hop chit néu & d& muc duoc tao ra theo cach twong tu nhu & Vidu 1 bﬁng
cach st dung (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin (58mg,
0,17mmol) d3 duogc téng hop trong Vi du diéu ché 6 va etyl (4-(6-aminopyridin-2-
yl)phenyl)glyxinat (47mg, 0,17mmol) da dugc téng hop trong Vi du diéu ché 100.
(Hiéu suét 2 bude: 11%)

"H-NMR (400MHz, METANOL-D4) 6 7,89 (d, J = 6,4 Hz, 1H), 7,65 (d, J
= 8,2 Hz, 3H), 7,31 (d, J = 8,2 Hz, 1H), 7,18 (s, 1H), 6,96 (d, J = 8,2 Hz, 1H),
6,92-6,73 (m, 3H), 6,74-6,56 (2H), 6,39 (s, 1H), 4,51 (s, 1H), 4,30-3,98 (m, 1H),
3,97-3,81 (m, 2H), 3,79 (s, 1H), 3,67 (d, J = 7,8 Hz, 2H), 3,50 (dd, /= 11,4, 6,9
Hz, 1H), 2,00 (s, 3H), 1,59 (g, J= 7,5 Hz, 1H), 1,29-1,18 (m, 3H)

Vi du 77: axit (R)-2-((4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)amino)-2-metylpropanoic
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Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu ¢ Vidu 1 bz"mg
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,15g,
0,45mmol) da dugc téng hop trong Vi du didu ché 1 va etyl 2-((4-(6-
aminopyridin-2-yl)phenyl)amino)-2-metylpropanoat (146mg, 0,49mmol) da dugc
tdng hop trong Vi du diéu ché 98. (Hiéu suat 2 budc: 74%)

"TH-NMR (400MHz, METANOL-D4) ¢ 8,29 (s, 1H), 7,80 (d, J = 8,2 Hz,
2H), 7,52-7,39 (2H), 7,24-7,12 (m, 2H), 6,97 (d, J = 8,2 Hz, 1H), 6,87 (d, /=4.,1
Hz, 2H), 6,84-6,72 (m, 1H), 6,59 (d, J = 8,2 Hz, 2H), 4,38 (t, J/ = 3,2 Hz, 1H),
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4,14 (g, J = 7,0 Hz, 2H), 4,02-3,79 (m, 3H), 3,68 (q, J = 6,7 Hz, 1H), 3,62 (s, 2H),
2,05 (d, J= 12,3 Hz, 2H), 1,88 (d, J = 10,5 Hz, 1H), 1,60 (s, 1H), 1,52 (d, J= 4,1
Hz, 7H), 1,34-1,23 (m, 3H), 1,19-1,15 (m, 3H)

Vi du 78: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic '

E(O\OL:lﬁQMOH

Hop chét néu & & muc dugc tao ra theo cach tuong tu nhu & Vi du 22
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (73mg,
0,22mmol) da dugc téng hop trong Vi du diéu ché 1 va tert-butyl 3-(3-(6-
aminopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoat (69mg, 0,20mmol) da
duoc téng hop trong Vi du didu ché 89. (Hiéu suét 2 bude: 81%)

"H-NMR (400MHz, METANOL-D4) 6 8,48 (s, 1H), 7,84 (dd, J=17.5. 2,5
Hz, 1H), 7,57 (t, J = 8,0 Hz, 1H), 7,53 (s, 1H), 7,38-7,24 (m, 2H), 7,24-7,15 (m,
1H), 7,06 (dd, J= 11,2, 8,5 Hz, 1H), 6,98 (d, J= 7.3 Hz, 1H), 6,93-6,86 (m, 2H),
6,86-6,74 (m, 1H), 4,48-4,33 (m, 1H), 4,00-3,78 (m, 3H), 3,72 (q, J = 6,6 Hz, 1H),
3,64 (t, J=5,5Hz, 2H), 2,91 (s, 2H), 2,14-1,99 (m, 2H), 1,89 (d, J = 8,2 Hz, 1H),
1,61 (d, J=5,9 Hz, 1H), 1,26 (t, J="7,1 Hz, 4H), 1,18 (s, 6H)

Vi du 79: axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-y1)-4-flophenyl)-2,2-dimetylpropanoic

S N, .

Hop chit néu & @& muc dugc tao ra theo cach tuong tu nhu & Vi du 22

bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
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yl)pyrazin (73mg, 0,22mmol) da dugc tbng hop trong Vi du diéu ché 3 va tert-
butyl 3-(3-(6-aminopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoat (69mg,
0,20mmol) d3 duoc téng hop trong Vi du diéu ché 89. (Hiéu sut 2 budc: 98%)

‘ 'H-NMR (400MHz, METANOL-D4) 6 8,35 (s, 1H), 7,83-7,68 (2H), 7,65
(s, 1H), 7,59-7,44 (1H), 7,41-7,31 (m, 1H), 7,26 (s, 1H), 7,19 (d, /= 8,2 Hz, 1H),
7,13 (dd, J = 11,2, 8,5 Hz, 1H), 7,01 (dd, J = 7.8, 1,4 Hz, 1H), 6,78-6,62 (1H),
5,15 (s, 1H), 4,19-4,09 (m, 1H), 3,97-3,85 (m, 1H), 3,85-3,72 (m, 2H), 3,69 (d, J
= 12,8 Hz, 1H), 3,57 (d, J=9,6 Hz, 1H), 2,93 (s, 2H), 2,15-1,99 (m, 3H), 1,62 (d,
J=6,4Hz, 1H), 1,25-1,15 (m, 9H)

Vi du 80: axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-Z-yl)phenoxy)-2énletylpropanoic

L N
0 “ 2 0
= =

Hop chat néu & d& muc duoc tao ra theo cich twong tu nhu & Vi du 1 bing
cach sur dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (111mg,
0,333mmol) d& duge didu ché trong Vi du didu ché 1 va etyl 2-(3-(6-
aminopyridin-2-yl)phenoxy)-2-metylpropanoat (100mg, 0,333mmol) da dugc
didu ché trong Vi du didu ché 88. (Hidu sut 2 budc: 61%)

'H-NMR (400MHz, CLOROFOM-D) § 9,42 (s, 1H), 7,99 (t, J = 2,1 Hz,
1H), 7,62 (t, J = 8,5 Hz, 2H), 7,51 (d, J = 8,2 Hz, 1H), 7,44-7,28 (m, 2H), 7,09-
6,93 (m, 3H), 6,89 (qd, J=17.5, 1,6 Hz, 2H), 6,79 (s, 1H), 6,61 (d, /= 7.8 Hz, 1H),
4.42-424 (m, 1H), 4,07 (dd, J = 13,3, 3,7 Hz, 1H), 4,04-3,88 (m, 2H), 3,87-3,70
(m, 1H), 3,58 (dd, J= 13,0, 7,5 Hz, 1H), 3,48-2,30 (m, 1H), 2,25-2,08 (1H), 2,08-
1,95 (m, 1H), 1,95-1,81 (m, 1H), 1,72-1,48 (m, 7H), 1,37 (t, /= 7,1 Hz, 3H)

Vi du 81: axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic
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L N ]
@O\O/E\Nlﬁ L\D\@Oy\/u\ on

Hop chét néu & dé muc duoc tao ra theo cach twong tu nhu & Vidu 1 béng
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(111mg, 0,333mmol) da duogc didu ché trong Vi du diéu ché 3 va etyl 2-(3-(6-
aminopyridin-2-yl)phenoxy)-2-metylpropanoat (100mg, 0,333mmol) d& dugc
didu ché trong Vi du didu ché 88. (Hidu sut 2 bude: 76%)

'TH-NMR (400MHz, CLOROFOM-D) 6 9.36 (s, 1H), 7,99 (t, J = 2,1 Hz,
1H), 7,74 (dd, J= 5,0, 1,4 Hz, 1H), 7.65 (s, 1H), 7,60 (t, J= 7,8 Hz, 1H), 7,51 (d,
J=17,8Hz, 1H), 7,43-7,29 (m, 2H), 7.02 (dd, J = 7.8, 2,3 Hz, 1H), 6,94 (dd, J =
7.8, 1,4 Hz, 1H), 6,81 (dd, J=17.8, 5.0 Hz, 1H), 6,64 (s, 1H), 6,57 (d, J=7,8 Hz,
1H), 5,23 (q, J= 3,5 Hz, 1H), 3,91 (d. J = 5,0 Hz, ZH), 3.90-3.79 (m, 2H), 3,72 (q,
J=3,7Hz, 1H), 3,59 (t, J= 3,9 Hz, 1H), 2,16 (t, J = 4,3 Hz, 1H), 2,10-1,94 (m,
2H), 1,73-1,55 (m, 7H), 1,27 (t, J = 6,9 Hz, 3H)

Vi du 82: axit (R)-2-(4-(6-({6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-z-vl)phenoxy)-z-metylpropanoic

oy
@\) /L/\@>/OH

Hop chit néu & dé muc duoc tao ra theo cach twong tu nhu & Vi du 1 bing
céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (111mg,
0,333mmol) da dugc didu ché trong Vi du didu ché 1 va etyl 2-(4-(6-
aminopyridin-2-yl)phenoxy)-2-metylpropanoat (100mg, 0,333mmol) da duoc
diéu ché trong Vi du diéu ché 97. (Hiéu suit 2 budc: 69%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,07 (s, 1H), 7,74 (d, J = 8,7 Hz,
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2H), 7,67 (d, J = 6,4 Hz, 2H), 7,62-7,48 (1H), 7,13 (d, J= 7,3 Hz, 1H), 7,09-7,01
(2H), 7,01-6,96 (1H), 6,93 (td, J= 7,7, 1,4 Hz, 1H), 6,89-6,74 (m, 2H), 4,42-4,24
(m, 1H), 4,14 (dd, J = 12,8, 3,2 Hz, 1H), 4,07-3,89 (m, 2H), 3,89-3,69 (m, 1H),
3,52 (dd, J = 12,8, 7,8 Hz, 1H), 3,44-3,27 (m, 1H), 2,26-2,09 (m, 1H), 2,09-1,96
(m, 1H), 1,96-1,81 (m, 1H), 1,64 (t, J= 16,0 Hz, 7H), 1,36 (t, J= 6,9 Hz, 3H)

Vi du 83: axit (R)-2-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic

Lo le ]
S © N7 N N SN
N . O><”/OH
: .0

Hop chit néu & d& muc duoc tao ra theo cich twong tu nhu & Vi du 1 bang
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(111mg, 0,333mmol) da duogc didu ché trong Vi du diéu ché 3 va etyl 2-(4-(6-
aminopyridin-2-yl)phenoxy)-2-metylpropanoat (100mg, 0,333mmol) da duoc
diu ché trong Vi du diéu ché 97. (Hiéu suét 2 budc: 71%)

'H-NMR (400MHz, CLOROFOM-D) 6 8,05 (s, 1H), 7,75 (d, J = 9,1 Hz,
2H), 7,71 (s, 1H), 7,66-7,46 (m, 3H), 7,12 (d, J= 7,3 Hz, 1H), 7,05 (d, J= 8,7 Hz,
2H), 6,95 (dd, /=17.8, 1,4 Hz, 1H), 6,70 (dd, J=17.8, 5,0 Hz, 1H), 5,26 (t, J = 3,2
Hz, 1H), 3,99 (dd, J= 13,5, 3,0 Hz, 1H), 3,94-3.,81 (m, 3H), 3,75 (d, J= 13,7 Hz,
1H), 3,65-3,46 (m, 1H), 2,27-2,11 (m, 1H), 2,11-1,89 (2H), 1,79-1,67 (m, 1H),
1,65 (d, J=1,8 Hz, 6H), 1,38-1,19 (m, 3H)

Vi du 84: axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-4-flophenoxy)-2-metylpropanoic

L n o 0
@O\OLN%%/O%OH
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Hop chit néu & d& muc duoc tao ra theo cach tuong tu nhu & Vidul béng
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (115mg,
0,35mmol) da dugc tdng hop trong Vi du diéu ché 1 va etyl 2-(3-(6-aminopyridin-
2-yl)-4-flophenoxy)-2-metylpropanoat (100mg, 0,31mmol) da dugc tdng hop
trong Vi du diéu ché 92. (Hiéu suét 2 budc: 45%)

'"H-NMR (400MHz, METANOL-D4) ¢ 8,30 (s, 1H), 7,67-7,47 (m, 3H),
7,35 (d, J=8,2 Hz, 1H), 7,31 (dd, J=1.5, 2,1 Hz, 1H), 7,08 (dd, J= 11,0, 9,1 Hz,
1H), 7,02-6,92 (m, 2H), 6,87 (d, J = 4,1 Hz, 2H), 6,81 (q, J= 4,0 Hz, 1H), 4,42 (s,
1H), 4,01-3,82 (m, 3H), 3,76 (q, J = 6,7 Hz, 1H), 3,72-3,56 (m, 2H), 2,14-2,00
(2H), 1,91 (d, J= 8,7 Hz, 1H), 1,70-1,58 (m, 1H), 1,56 (s, 6H), 1,26 (t, /= 7,1 Hz,
3H)

Vi du 85: axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)-4-flophenoxy)-2-metylpropanoic

2oL I o
VN F =

Hop chit néu & dé muc dugc tao ra theo cach twong ty nhu & Vidu 1 b'?lng
cach str dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(116mg, 0,35mmol) da dugc téng hop trong Vi du didu ché 3 va etyl 2-(3-(6-
aminopyridin-2-yl)-4-flophenoxy)-2-metylpropanoat (100mg, 0,3 1mmol) da dugc
tbng hop trong Vi du didu ché 92. (Hiéu suat 2 budc: 42%) |

'H-NMR (400MHz, METANOL-D4) § 8,26 (s, 1H), 7,66-7,47 (m, 4H),
7,30 (dd, J = 8,2, 2,7 Hz, 2H), 7,17-6,99 (m, 2H), 6,95 (dt, J = 9,0, 3,5 Hz, 1H),
6,72 (dd, J= 7,8, 5,0 Hz, 1H), 5,19 (q, J = 2,9 Hz, 1H), 4,17-3,98 (m, 2H), 3,93-
3,70 (m, 4H), 3,67-3,51 (m, 1H), 2,17-2,00 (m, 2H), 1,96 (s, 1H), 1,64 (t, /= 3.0
Hz, 1H), 1,56 (s, 6H), 1,21 (t, J=7,1 Hz, 3H)
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Vi du 86: axit (R)-3-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-1H-pyrazol-1-yl)-2,2-dimetyipropanoic

L N
@O\OLN]\” \NI iNfN/\/<ﬁ0H

Hop chét néu & dé muc duge tao ra theo cach trong tuy nhur ¢ Vidu | bé’ing
céch st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,050g,
0,15mmol) da duoc didu ché trong Vi du diéu ché | va metyl 3-(4-(6-
aminopyridin-2-yl)-1H-pyrazol-1-yl)-2,2-dimetyipropanoat (0,041g, G,15mmol)
da thu dugc trong Vi du didu ché 116. (Hiéu sudt: 14%)

'H-NMR (400MHz, METANOL-D4): § 8,18 (3, 1H), 8,11 (s, 1H), 7.95 (s,
1H), 7,63-7,50 (m, 2H), 7,21-7,07 (m, 2H), 6,99-6,86 (m, 1H), 6,86-6,70 (m, 3H),
441 (d, J=9,1 Hz, 1H), 4,35 (s, 2H), 3,94-3,68 (m, SH), 3,64-3,34 (m, 1H), 2,12-
2,00 (m, 2H), 1,98-1,88 (m, 1H), 1,68-1,53 (m, 1H), 1,28-1,18 (m, 9H)

Vi du 87: axit (R)-3-((6-((6-(3-(2-etoxyphenoxy)piperidin- 1 -yl )pyrazin-2-

ylamino)pyridin-2-yl)oxy)benzoic
|
N N
0 z “ 2
o L ]\ Q Q OH

Hop chét néu & dé muc duoc tao ra theo cich teong tu nhu & Vi du 12
bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,0982, 0,293mmol) da thu dugc trong Vi du diéu ché 1 va metyl 3-((6-
aminopyridin-2-yl)oxy)benzoat (0,065g, 0,266mimol) 43 thu duge trong Vi du
didu ché 107. (Hiéu suat 2 bude: 50%) ,

'H-NMR (400MHz, METANOL-D4) 6 7,84 (d, /= 7.8 Hz, 1H), 7,70 (t, J
=2.1 Hz, 1H), 7,65 (s, 1H), 7,54 (t, J= 8,0 Hz, iH), 7,48 (t, J= 8,0 Hz, 1H), 7,42
(s, 1H), 7,36-7,28 (m, 1H), 7,19 (d, J = 7,8 Hz, 1H), 7.02-6,93 (m, 1H), 6,93-6,84
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(m, 2H), 6,80 (dq, J = 8,6, 2,6 Hz, 1H), 6,45 (d, J=7,8 Hz, 1H), 4,40 (td, J= 6.6,
3,5 Hz, 1H), 3,98-3,76 (m, 3H), 3,71 (g, J= 6,7 Hz, 1H), 3,66-3,52 (m, 2H), 2,14-
1,97 (m, 2H), 1,94-1,80 (m, 1H), 1,67-1,50 (m, 1H), 1,23 (t, J= 6,9 Hz, 3H)

Vi du 88: axit (R)-3-((6-((6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyridin-2-yl)oxy)benzoic

L N
O\ ®) J::]\N/Q\O iI OH

Hop chét néu & & muc duge tao ra theo cach tuong tu nhu & Vi du 12
bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy jpiperidin-1-
ylpyrazin (0,098g, 0,293mmol) da thu dugc trong Vi du diéu ché 3 va metyl 3-
((6-aminopyridin-2-yl)oxy)benzoat {0,065g, 0,266mmol) da thu dugce trong Vi du
didu ché 107. (Hiéu sut 2 budc: 21%)

"H-NMR (400MHz, METANOL-D4) § 7,84 (dd, J = 7.8, 1,4 Hz, 1H),
7,71 (t, J= 2,1 Hz, 1H), 7.61 (s, 1H), 7,59-7,45 (m, 3H), 7,42 (s, 1H), 7,36-7,27
(m, 1H), 7,12 (d, J = 8,2 Hz, 1H), 7,02 (dd, J = 8,0, 1,6 Hz, 1H), 6,73 (dd, J= 7.8,
5,0 Hz, 1H), 6,45 (d, J = 7.8 Hz, 1H), 5,17 (q, J = 2,7 Hz, 1H), 4,15-4,01 (1H),
3,87-3,62 (4H), 3,61-3.47 (m, 1H), 2,12-1,91 (m, 3H), 1,65-1,53 (m, 1H), 1,15 (t,
J=17,1Hz, 3H) '

Vi du 89: axit (R)-4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yljpyrazin-2-

yl)amino)pyridin-2-yl)oxy)benzoic

.

(@)
j@l fl@*
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fj R'a'a'ale 'S
(S

Hop chét néu ¢ dé& muc duge tao ra theo cach twong ty nhu & Vi du 12

bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,15g,
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0,45mmol) da thu dugc trong Vi du didu ché 1 va metyl 4-((6-aminopyridin-2-
yl)oxy)benzoat (0,1g, 0,409mmol) di thu dugc trong Vi du didu ché 104. (Hiéu
sudt 2 budc: 70%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,32-8,20 (m, 2H), 7,98 (s, 1H),
7,80 (d, J = 8,2 Hz, 1H), 7,59 (g, J= 7,6 Hz, 1H), 7,27 (t, J = 2,3 Hz, 1H), 7,04-
6,78 (m, 5H), 6,62 (d, J= 8,2 Hz, 1H), 6,60-6,47 (m, 1H), 4,37-4,22 (m, 1H), 4,05
(dd, J = 13,3, 3,2 Hz, 1H), 4,01-3,83 (m, 2H), 3,72 (td, /= 9,3, 4,1 Hz, 1H), 3,54
(dd, J = 13,3, 7,8 Hz, 1H), 3,42-3,33 (m, 1H), 2,19-2,05 (m, 1H), 2,01-1,81 (m,
2H), 1,57 (qd, J= 8.8, 4,6 Hz, 1H), 1,37-1,28 (m, 3H)

Vi du 90: axit (R)-4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyridin-2-yl)oxy)benzoic

Lo N Z /Q)?\OH
@OULN]\”/@\O

Hop chit néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 12
bang cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (0,151g, 0,450mmol) d3 thu duogc trong Vi du diéu ché 3 va metyl 4-
((6-aminopyridin-2-yl)oxy)benzoat (0,1g, 0,409mmol) da thu dugc trong Vi du
diéu ché 104. (Hiéu suét 2 budc: 71%)

"TH-NMR (400MHz, CLOROFOM-D) § 8,19 (t, J= 8,9 Hz, 2H), 7,92 (d, J
= 17,8 Hz, 1H), 7,75-7,66 (m, 2H), 7,58 (t, J = 7,8 Hz, 1H), 7,44-7,26 (m, 1H),
7,24-7,16 (m, 2H), 6,97-6,89 (m, 1H), 6,83-6,68 (m, 2H), 6,55 (t, J= 8,5 Hz, 1H),
5,20 (s, 1H), 3,96-3,82 (m, 3H), 3,82-3,72 (m, 1H), 3,72-3,52 (m, 2H), 2,10 (q, J
= 4,1 Hz, 1H), 2,01 (g, J= 5,3 Hz, 2H), 1,65 (s, 1H), 1.26-1,20 (3H)

Vi du 91: axit (R)-2-(3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic
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L oo .
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Hop chit néu & @& muc duoc tao ra theo cach tuong ty nhu ¢ Vidu 1 bz"mg
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (117mg,
0,349mmol) da duoc diéu ché trong Vi du didu ché 1 va metyl 2-(3-((6-
aminopyridin-2-yl)oxy)phenyl)-2-metylpropanoat (100mg, 0,349mmol) da dirgc
didu ché trong Vi du didu ché 109. (Hiéu suét 2 budc: 47%)

"H-NMR (400MHz, METANOL-D4) 6 7,72 (d, J = 4,1 Hz, 1H), 7,62-7,50
(1H), 7,47 (s, 1H), 7,44-7,31 (1H), 7,25 (d, J = 8,7 Hz, 1H), 7,22-7,16 (1H), 7,14
(t, J=2,1 Hz, 1H), 7,07-6,96 (m, 2H), 6,96-6,87 (2H), 6,87-6,75 (m, 1H), 6,41 (d,
J=17.8Hz, 1H), 4,41 (td, J= 6,7, 3,4 Hz, 1H), 4,02-3,80 (m, 3H), 3,71 (q, /= 6.6
Hz, 1H), 3,63 (t, J = 5,3 Hz, 2H), 2,18-1,99 (m, 2H), 1,91 (qd, J = 7.9, 3.9 Hz,
1H), 1,71-1,56 (m, 1H), 1,54 (s, 6H), 1,27 (t, J = 6,9 Hz, 3H)

Vi du 92: axit (R)-2-(3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yi)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic

. oo .
@;O\OLN]\HQO/Q%OH

Hop chit néu & dé muc dugce tao ra theo cach tuong tu nhu ¢ Vidu 1 bang
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(117mg, 0,349mmol) da dugc diéu ché trong Vi du diéu ché 3 va metyl 2-(3-((6-
aminopyridin-2-yl)oxy)phenyl)-2-metylpropanoat (100mg, 0,349mmol) da dugc
diéu ché trong Vi du diéu ché 109. (Hi¢u suét 2 budc: 56%)

"H-NMR (400MHz, METANOL-D4) ¢ 7,68 (s, 1H), 7,61 (q, /= 2,3 Hz,
1H), 7,52 (t, J = 8,0 Hz, 1H), 7,48 (s, 1H), 7,43-7,31 (m, 1H), 7,31-7,22 (m, 1H),
7.22-7,10 (m, 2H), 7,06 (dd, J= 7,8, 1,4 Hz, 1H), 7,03-6,92 (m, 1H), 6,77 (dd, J =
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7.8, 5,0 Hz, 1H), 6,40 (d, J= 7,3 Hz, 1H), 5,20 (q, J = 2,9 Hz, 1H), 4,04 (dd, J =
13,7, 5,9 Hz, 1H), 3,96-3,69 (m, 4H), 3,69-3,53 (m, 1H), 2,22-1,89 (3H), 1,77-
1,58 (m, 1H), 1,55 (s, 6H), 1,20 (t, J=7,1 Hz, 3H)

Vi du 93: axit (R)-2-(4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic

L "
@Cnm@

Hop chit néu & dé muc duge tao ra theo céch twong tu nhu & Vi du 1 béng
cach sur dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yDpyrazin (117mg,
0,349mmol) da dugc diu ché trong Vi du diéu ché 1 va metyl 2-(4-((6-
aminopyridin-2-yljoxy)phenyl)-2-metylpropanoat (100mg, 0,349mmol) da dugc
didu ché trong Vi du didu ché 106. (Hidu sut 2 budce: 58%)

'TH-NMR (400MHz, METANOL-D4) § 7,66 (d, J= 8,7 Hz, 1H), 7,52 (t, J
= 8,0 Hz, 1H), 7,49-7,41 (m, 3H), 7,29 (d, J = 7,8 Hz, 1H), 7,07 (dt, J= 9,5, 2,5
Hz, 2H), 6,99 (d, J= 7,8 Hz, 1H), 6,94-6,87 (m, 2H), 6,87-6,74 (m, 1H), 6,40 (d,
J=17,8 Hz, 1H), 4,51-4,33 (m, 1H), 4,05-3,81 (m, 3H), 3,73 (q, J = 6,6 Hz, 1H),
3,68-3,54 (2H), 2,22-1,98 (m, 2H), 1,97-1,82 (m, 1H), 1,73-1,53 (TH), 1,27 (t, J =
7,1 Hz, 3H)

Vi du 94: axit (R)-2-(4-((6-((6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic

L ) N
~N

Hop chét néu & dé myc dugce tao ra theo cach twong ty nhur & Vi du 1 bang

cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
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(117mg, 0,349mmol) da dugc didu ché trong Vi du diéu ché 3 va metyl 2-(4-((6-
aminopyridin-2-yl)oxy)phenyl)-2-metylpropanoat (100mg, 0,349mmol) da dugc
diéu ché trong Vi du didu ché 106. (Hiéu suit 2 budc: 71%)

'H-NMR (400MHz, METANOL-D4) 6 7,68-7,55 (m, 2H), 7,55-7,35 (m,
4H), 7,21 (d, J = 7.8 Hz, 1H), 7,13-6,98 (m, 3H), 6,76 (dd, J=18, 5,0 Hz, 1H),
6,39 (d, J= 7.8 Hz, 1H), 5,29-5,12 (m, 1H), 4,04 (dd, J = 13,7, 5,9 Hz, 1H), 3,96-
3,67 (m, 4H), 3,67-3,50 (m, 1H), 2,20-1,89 (m, 3H), 1,73-1,59 (m, 1H), 1,57 (d, J
=7,8 Hz, 6H), 1,20 (t, J= 6,9 Hz, 3H)

Vi du 95: axit (R)-2-(3-((6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)axetic

. .
=

Hop chit néu & dé muc duoc tao ra theo cach twong tir nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (90,0mg,
0,271mmol) da dwoc didu ché trong Vi du diéu ché 1 va metyl 2-(3-((6-
aminopyridin-2yl)oxy)phenyl)axetat (70,0mg, 0,27 1mmol) da duoc diéu ché
trong Vi du diéu ché 108. (Hiéu suét 2 budc: 27%)

"TH-NMR (400MHz, CLOROFOM-D) ¢ 8,04 (s, 1H), 7,66-7,46 (m, 2H),
7,37 (t, J=17,8 Hz, 1H), 7,30 (d, J= 16,0 Hz, 1H), 7,23 (s, 1H), 7,08-6,90 (m, 4H),
6,90-6,76 (m, 2H), 6,69-6,45 (m, 2H), 4,30 (t, J = 3,4 Hz, 1H), 4,06-3,84 (m, 3H),
3,74 (s, 2H), 3,65 (s, 2H), 3,42 (d, J = 11,0 Hz, 1H), 2,08 (d, J = 6,4 Hz, 1H),
2,04-1,81 (m, 2H), 1,58 (qd, J= 8,5, 4,2 Hz, 1H), 1,33 (t, /= 7,1 Hz, 3H)

Vi du 96: axit (R)-2-(3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy )piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)oxy)phenyl)axetic
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S N
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Hop chét néu & & muc dugc tao ra theo cach tuong tu nhu & Vidu 1 bing
cach str dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(91,0mg, 0,27 1mmol) da dugc didu ché trong Vi du diéu ché 3 va metyl 2-(3-((6-
aminopyridin-2yl)oxy)phenyl)axetat (70,0mg, 0,27 1mmol) d& dugc didu ché
trong Vi du didu ché 108. (Hiéu suét 2 bude: 13%)

"H-NMR (400MHz, METANOL-D4) 6 7,69 (s, 1H), 7,61 (dd, J=5,0, 1,4
Hz, 1H), 7,52 (t, J= 7,8 Hz, 1H), 7,47 (s, 1H), 7,40-7,28 (1H), 7,23-6,94 (m, SH),
6,77 (dd, J = 7.8, 5,0 Hz, 1H), 6,41 (d, J= 7,8 Hz, 1H), 5,28-5,11 (m, 1H), 4,04
(dd, J = 13,7, 5,9 Hz, 1H), 3,93-3,68 (m, 4H), 3,64 (s, 2H), 3,63-3,50 (m, 1H),
2,14-1,91 (m, 3H), 1,73-1,54 (m, 1H), 1,20 (t, /= 7,1 Hz, 3H)

Vi du 97: axit (R)-2-(4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)axetic

L : o
norhse:

Hop chit néu & @& muc dugc tao ra theo cach tuwong tu nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (90,0mg,
0,271mmol) d& duoc didu ché trong Vi du diéu ché 1 va metyl 2-(4-((6-
aminopyridin-2-yl)oxy)phenyl)axetat (70,0mg, 0,271mmol) da dugc didu ché
trong Vi du diéu ché 105. (Hiéu sudt 2 budc: 17%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 7,57 (s, 1H), 7,52 (t, J = 7,8 Hz,
1H), 7,49-7,42 (m, 1H), 7,37 (d, J = 8,2 Hz, 2H), 7,10 (dt, J = 9,3, 2,3 Hz, 2H),
7,08-6,98 (m, 1H), 6,94 (td, J = 8,5, 1,5 Hz, 2H), 6,90-6,81 (m, 2H), 6,78 (d, J =
7,8 Hz, 1H), 6,50 (d, J= 7,8 Hz, 1H), 4,30 (td, J= 7.5, 3,7 Hz, 1H), 4,07-3,88 (m,
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3H), 3,76 (d, J= 7,3 Hz, 2H), 3,69 (dd, J = 8,5, 4,8 Hz, 1H), 3,59-3,45 (m, 1H),
3,44-3,26 (m, 1H), 2,21-2,05 (m, 1H), 2,03-1,92 (m, 1H), 1,91-1,77 (m, 1H), 1,58
(tt, J= 13,0, 4,4 Hz, 1H), 1,34 (t, J= 6,9 Hz, 3H)

Vi du 98: axit (R)-2-(4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyridin-2-yl)oxy)phenyl)axetic

L y o
Lo LI L] ]
CN( \OLN]\”Q\O/Q/\H/

Hop chét néu & dé muc duoc tao ra theo cach tuong tu nhu & Vidu 1 béng
cach str dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(91,0mg, 0,271mmol) da duge didu ché trong Vi du diéu ché 3 va metyl 2-(4-((6-
aminopyridin-2-yl)oxy)phenyl)axetat (70,0mg, 0,271mmol) da dugc didu ché
trong Vi du didu ché 105. (Hiéu sut 2 budc: 25%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 7,70 (td, J = 3,0, 1,5 Hz, 1H),
7,62 (d, J = 8,2 Hz, 1H), 7,52 (td, J = 7,9, 1,7 Hz, 1H), 7,44-7,33 (m, 3H), 7,09
(dd, J= 8,9, 2.1 Hz, 2H), 6,94 (dd, J=17.8, 1,8 Hz, 1H), 6,90 (s, 1H), 6,78 (ddd, J
=17,7,49, 1,0 Hz, 1H), 6,68 (d, J= 7,8 Hz, 1H), 6,51 (dd, J = 7.8, 2,3 Hz, 1H),
5,25-5,09 (m, 1H), 3,96-3,86 (m, 2H), 3,86-3,75 (m, 4H), 3,75-3,61 (m, 1H),
3,59-3,36 (1H), 2,23-2,06 (m, 1H), 2,06-1,87 (m, 2H), 1,75-1,55 (m, 1H), 1,27 (t,
J=17,1Hz, 3H) |

Vi du 99: axit (R)-4-({((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)pyridin-2-yl)oxy)metyl)benzoic

S
SRCLasaa s

O
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Hop chit néu & d& muc dugce tao ra theo cach twong tw nhu & Vi du 12
bang céch sit dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,095¢, 0,285mmol) da thu dugc trong Vi du diéu ché 1 va metyl 4-(((6-
aminopyridin-2-yl)oxy)metyl)benzoat (0,067g, 0,259mmol) da thu dugc trong Vi
du didu ché 110. (Hiéu suit 2 budc: 21%)

"H-NMR (400MHz, METANOL-D4) 6 8,03 (s, 1H), 7,99 (d, J = 8,2 Hz,
2H), 7,54 (dd, J=17.8, 8,2 Hz, 2H), 7,47 (s, 1H), 7,43 (t, J= 8,0 Hz, 1H), 7,03 (d,
J=82Hz, 1H), 6,97 (d, J= 7,3 Hz, 1H), 6,90-6,83 (m, 2H), 6,83-6,76 (in, 1H),
6,40-6,31 (m, 1H), 5,43 (s, 2H), 4,48-4,29 (m, 1H), 3,96-3,75 (m, 3H), 3,75-3,66
(m, 1H), 3,60 (dd, J = 19,4, 4,8 Hz, 2H), 2,11-1,99 (m, 2H). 1,94-1,82 (m, 1H),
1,66-1,52 (m, 1H), 1,23 (t, /= 7,1 Hz, 3H)

Vi du 100: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic

LO leFﬁ o
FIJ\J/O\[/\N/%N N’ \N)\WJ\OH
NF - " =

Hop chét néu & dé muc duoc tao ra theo céch tuong t nhu & Vi duy 22
bang cach sir dung (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-amin
{44mg, 0,14mmol) d3 duoc tdng hop trong Vi du didu ché 2 va tert-butyl 3-(3-(6-
clo-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat {51mg, 0,14mmol) d& dugc
tdng hop trong bude 1 ciia Vi du didu ché 85. (Hiéu sut 2 bude: 12%)

"H-NMR (400MHz, METANOL-D4) ¢ 8,91 (s, 1H), 7,83 (s, 1H), 7,79 (d,
J= 28,2 Hz, 1H), 7,68 (s, 1H), 7,56 (dd, J = 10,5, 8,7 Hz, 1H), 7,43 (dd, J= 8.5,
3,0 Hz, 1H), 7,35 (t,J= 17,8 Hz, 1H), 7,22 (d, J= 7,3 Hz, 1H), 6,97 (¢, J= 3,2 Hz,
1H), 6,91-6,74 (m, 3H), 4,49 (d, J = 2,5 Hz, 1H), 4,15-4.01 (m, 1H), 3,96 (d, /=
8,2 Hz, 1H), 3,85 (tdd, J= 16,8, 6.9, 2,7 Hz, 2H), 3,75 (d, J = 14,2 Hz, 1H), 3,61-
3,47 (m, 1H), 2,95 (s, 2H), 2,13-1,90 (m, 3H), 1,60 (d, /= 5,9 Hz. 1H), 1,23 (t, J
=6,9 Hz, 3H), 1,20-1,09 (6H)
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Vi du 101: axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yljamino)-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L, N R )
CEOULN]\HIN\/H\@/\/\J\OH

‘Hop chit néu & d& muc duge tao ra theo cach twong tu nhu & Vi du 22
_b?mg céch sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-

- yl)pyrazin (45mg, 0,13mmol) da dugc tdng hop trong Vi du didu ché 3 va fert-

~ butyl 3-(3-(6-amino-5-flopyridin-2-yl)phenyl)-2,2-dimetyvlpropanoat (46mg,
0,13mmol) d& dugc tdng hop trong Vi du didu ché 85. (Hiéu sudt 2 bude: 24%)

TH-NMR (400MHz, METANCL-D4) § 8,99 (s, 1H), 7,86 (s, 1H), 7,79 (d.

J=17.8Hz, 1H), 7,71-7,58 (m, 2H), 7,48 (dd, J= 10,5, 8,2 Hz, 1H), 7,41-7,34 (m,
1H), 7,31 (d, J= 7,8 Hz, 1H), 7,19 (d, J = 7,3 Hz, 1H), 6,96 (dd, J="7.8, 1,8 Hz,
1H), 6,78 (dd, J = 7.8, 5,0 Hz, 1H), 5.15 (q, J = 2,6 Hz, 1H), 4,20 (dd, J = 14,0,
5,3 Hz, 1H), 3,94-3,82 (m, 1H), 3,81-3,70 (m, 2H), 3,70-3,63 (m, 1H), 3,63-3,47
(m, 1H), 2,94 (dd, J = 15,6, 13,3 Hz, 2H), 2,16-1,89 (m, 4H), 1,70-1,53 (m, 1H),
1,19 (d, J=5,9 Hz, 6H), 1,15 (d, /= 6,9 Hz, 3H)

Vi du 102: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L N
Lo L
SReAS

Hop chét néu & dé muc duoc tao ra theo cach tuong tw nhu & Vi du 22

bang céch st dung (R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-amin
(43mg, 0,14mmol) da dugc tong hop trong Vi du didu ché 2 va tert-butyl 3-(3-(6-
clo-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanocat (50mg, 0.14mmol) d& duge

tdng hop trong bude 1 cia Vi du didu ché 87. (Hiéu sudt 2 budc: 55%)
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'H-NMR (400MHz, METANOL-D4) 6 8,40 (s, 1H), 7,78 (d, J= 6,4 Hz,
2H), 7,55 (5, 1H), 7,49 (dd, J = 10,5, 8,7 Hz, 1H), 7,42-7,33 (m, 1H), 7,33-7,17
(m, 2H), 6,95 (d, J = 6,9 Hz, 1H), 6,90-6,73 (m, 3H), 4,51 (t, J = 2,7 Hz, 1H),
4,04-3,93 (m, 2H), 3,93-3,80 (2H), 3,76 (d, J = 14,2 Hz, 1H), 3,49 (td, J=8,9, 4,1
Hz, 1H), 2,95 (s, 2H), 2,13-1,99 (m, 3H), 1,70-1,53 (m, 1H), 1,23 (t, J= 6,9 Hz,
4H), 1,19 (s, 6H)

Vi du 103: axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L
' CYNOULNH

Hop chit néu & d& muc duogc tao ra theo cach tuong tu nhu & Vi du 22

bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yDpyrazin (113mg, 0,34mmol) da dwoc tong hop trong Vi du diéu ché 3 va tert-
butyl 3-(3-(6-amino-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoat (68mg,
0,23mmol) da dugc téng hop trong Vi du diéu ché 87. (Hiéu suat 2 budc: 54%)

'H-NMR (400MHz, METANOL-D4) 6 824 (s, 1H), 7,90-7,73 (m, 2H),
7,59 (dd, J= 5,0, 1,4 Hz, 1H), 7,52 (s, 1H), 7,46-7,26 (m, 3H), 7,23 (d, J= 7,3 Hz,
1H), 7,03 (dd, J = 8,0, 1,6 Hz, 1H), 6,73 (dd, J= 7.8, 5,0 Hz, 1H), 5,28-5,12 (m,
1H), 4,16-3,98 (m, 2H), 3,95-3,69 (m, 4H), 3,69-3,51 (m, 1H), 2,94 (s, 2H), 2,18-
2,00 (m, 2H), 1,96 (d, J=9,1 Hz, 1H), 1,72-1,55 (m, 1H), 1,25-1,16 (m, 9H)

Vi du 104: axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)-5-flopyridin-2-yl)phenoxy)-2-metylpropanoic

L o N F N 0
CKOULN%%OXLOH
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Buéc 1: (R)-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-amin

Séan phém mong mudn duge tao ra theo cach twong tw nhu & Vi du diéu
ché 19 (Buée 3, Budc 4) bang cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-
yl)oxy)piperidin-1-yl)pyrazin (5g, 14,93mmol) dad dugc téng hop trong Vi du didu
ché 3. (Hiéu suit 2 budc: 90%)

'H-NMR (400MHz, CLOROFOM-D) 6 7,72 (dd, J = 4,8, 1,6 Hz, 1H),
7,31 (s, 1H), 7,28 (s, 1H), 7,02 (dd, J=17.8, 1,4 Hz, 1H), 6,82 (dd, /= 7.8, 5,0 Hz,
1H), 5,27-5,09 (m, 1H), 4,03-3,77 (m, 4H), 3,77-3,66 (1H), 3,66-3,52 (1H), 2,20-
1,89 (m, 4H), 1,74-1,56 (m, 1H), 1,39-1,27 (m, 3H)

Buéc 2: (R)-N-(6-clo-3-flopyridin-2-y1)-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-
1-yl)pyrazin-2-amin

(R)-6-(3 -((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-amin (2,91g,
9,23mmol) da dugc tong hop trong budce 1 va 2,6-diclo-3-flopyridin (1,84g,
11,07mmol), tris(dibenzylidenaxeton)dipaladi(0) (507mg, 0,55mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxantin (481mg, 0,83mmol) va xesi cacbonat
(7,52g, 23,07mmol) dugc hoa tan trong 1,4-dioxan va dugc khqu dudi sy hdi luu
trong 4 gid. Sau khi phan ng d4 hoan thanh, hdn hop phéan tng nay dugc lam
ngudi xudng nhiét d trong phong, duoc pha lodng bang etyl axetat, duge rira
bang dung dich nuée natri hydro cacbonat va nude mudi, va dung méi hiru co
duoc 1am kho trén magie sulfat, va tiép d6 dugc loai bé duéi ép sudt giam. San
phim mong mudn da thu dugc bang cach tinh ché bang cot silicagel (hexan:etyl
axetat). (Hiéu sudt: 39%)

"H-NMR (400MHz, CLOROFOM-D) § 8,84 (s, 1H), 7,90-7,78 (1H), 7,73
(g, J=2,3 Hz, 1H), 7,36-7,26 (m, 1H), 6,95 (dd, /= 7.8, 1,8 Hz, 1H), 6,87 (s, 1H),
6,84-6,71 (m, 2H), 5,28-5,12 (m, 1H), 4,04-3,81 (m, 4H), 3,77 (qd, /= 6.8, 3,4 Hz,
1H), 3,63-3,44 (m, 1H), 2,16 (td, J= 8.8, 4,6 Hz, 1H), 2,02-1,89 (m, 2H), 1,67 (td,
J=28.,3,4,1 Hz, 1H), 1,30 (t, J= 6,9 Hz, 3H)

Buédce 3: axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl) amino)-5-flopyridin-2-yl)phenoxy)-2-metylpropanoic
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(R)-N-(6-clo-3-flopyridin-2-y1)-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-
1-yl)pyrazin-2-amin (157mg, 0,35mmol) da dugc tdng hop trong budce 2 va etyl 2-
metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenoxy)propanoat
(142mg, 0,423mmol) da dugc téng hop trong bude 2 clia Vi du diéu ché 88 duoc
hoa tan trong 1,4-dioxan, va kali phosphat ba 14n (225mg, 1,059mmol) duge bd
sung vao. Sau khi loai bo oxy da hoa tan ra khoi hdn hgp phén tng, né drge loc
bing nito va ludng khong khi bén ngoai vao dugc chin. Paladi axetat (4,75mg,
0,021mmol) duge bd sung vao, duge tiép sau boi viéc ndi thiét bi 1am ngudi hdi
lru vao va duge gia nhiét trong 14 gio ¢ 140°C. Sau khi hoan thanh phan g,
hén hop nay duge loc qua Xelit va dugc c6 dic dudi 4p suat giam, va hon hop nay
duoc tinh ché bing cach sic ky trén cdt (hexan:etyl axetat) d8 tbng hop hop chat
mong mudn. (Hidu sudt: 12%)

Hop chit este da thu dugc (27mg, 0,04mmol) dugc hoa tan trong
THF :metanol:nude = 1:1:1, va lithi hydroxit (10mg, 0,44mmol) dugc bd sung vao,
tiép @6 khudy & nhiét @9 trong phong trong 12 gid. Sau khi hoan thanh phan Ung,
né dugc pha lodng bing nudc, duge trung hod bang dung dich axit clohydric 1N,
duoc chiét bang etyl axetat, va dung mdi hitu co dugc lam kho trén magie sulfat,
va dung méi hitu co duge loai bo dudi ap suét giam. Hop chit néu & dé muyc da
thu duge bang cach tinh ché bang cot silicagel (etyl axetat:metanol). (Hiéu suét:
36%)

"TH-NMR (400MHz, METANOL-D4) ¢ 8,85 (s, 1H), 7,72-7,54 (m, 4H),
7,48 (dd, J = 10,5, 8,7 Hz, 1H), 7,38-7,23 (m, 2H), 7,04-6,94 (1H), 6,94-6.89 (m,
1H), 6,78 (dd, J=17.8, 5,0 Hz, 1H), 5,16 (t, /= 2,5 Hz, 1H), 4,18 (dd, J=13,7, 5,5
Hz, 1H), 3,92-3,63 (m, 4H), 3,57 (t, J= 4,8 Hz, 1H), 2,15-2,00 (m, 2H). 1,97 (d, J
=3,7 Hz, 1H), 1,62 (s, 1H), 1,59 (s, 6H), 1,16 (t, /= 6,9 Hz, 3H)

Vi du 105: axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)-3-flopyridin-2-yl)phenoxy)-2-metylpropanoic

L Ne aUF )
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Buége 1: (R)-N-(6-clo-5-flopyridin-2-y1)-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-
1-yl)pyrazin-2-amin

Hop chét néu & d& muc duge téng hop theo cach tuong ty nhur & Bude 2
ctia Vi du 104 bang cach st dung (R)-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-amin (2,91g, 9,23mmol) da dugc tdng hop trong budc 1 ctia Vi du
104 va 2,6-diclo-3-flopyridin (1,84g, 11,07mmol). (Higu suit: 8%)

"H-NMR (400MHz, CLOROFOM-D) ¢ 7,69 (s, 1H), 7,68 (s, 1H), 7,66-
7,61 (1H), 7,59 (dd, J= 8,7, 2,7 Hz, 1H), 7,34-7,19 (m, 2H), 7,08 (d, /= 21,5 Hz,
1H), 6,97 (dd, J= 7.8, 1,4 Hz, 1H), 6,74 (dd, J= 7.8, 5,0 Hz, 1H), 5,33-5,15 (1H),
4,07-4,01 (m, 1H), 4,01-3,83 (m, 2H), 3,83-3,65 (i, 2H), 3,61-3,41 (m, 1H), 2,16
(td, J= 8,6, 4,4 Hz, 1H), 2,11-1,95 (m, 4H), 1,81-1,59 (m, 1H), 1,31 (t, /=7,1 Hz,
3H)

Bude 2: axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)-3-flopyridin-2-yl)phenoxy)-2-metylpropanoic

Hop chét néu ¢ dé muc dugc téng hop theo cich tuong tu nhu & Budce 3
ctia Vi du 104 bang cach sir dung (R)-N-(6-clo-53-flopyridin-2-y1)-6-(3-((3-
etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-amin (170mg, 0,38mmol) dad dugc
tong hop trong buée 1 va etyl 2-metyl-2-(3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenoxy)propanoat (153mg, 0,46mmol) da dugc tong hop
trong budc 2 cuia Vi du didu ché 88. (Hiéu suit 2 budc: 4%)

"H-NMR (400MHz, METANOL-D4) 6 8,08 (s, 1H), 7,68-7,45 (m, 5H),
7,44-7,25 (m, 3H), 7,03 (dd, J= 7.8, 1,4 Hz, 1H), 6,96 (dd, J = 8,2, 1,8 Hz, 1H),
6,78-6,63 (1H), 5,20 (s, 1H), 4,08 (t, J = 7,1 Hz, 1H), 3,91-3,68 (m, 4H), 3,68-
3,49 (1H), 2,17-2,02 (3H), 1,97 (d, J = 8,7 Hz, 2H), 1,67-1,61 (1H), 1,58 (d, J =
8,7 Hz, 6H), 1,20 (t, J=7,1 Hz, 3H)

Vi du 106: axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)-3-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic
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Hop chit néu & d& muc duoc tao ra theo cach twong tu nhu ¢ Vi du 22

| bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (46mg, 0,14mmol) 43 duoc tdng hop trong Vi du didu ché 3 va tert-
butyl 3-(3-(6-amino-3-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoat (45mg,
0,12mmol) da duoc téng hop trong Vi du didu ché 114. (Hiéu suét 2 budc: 57%)

'H-NMR (400MHz, METANOL-D4) § 8,96 (s, 1H), 7,80 (dd, J=17.8, 1.8
Hz, 1H), 7,65 (dd, J = 5.0, 1,4 Hz, 1H), 7,63 (s, 1H), 7,48 (dd, J= 10,7, 8,5 Hz,
1H), 7,41-7,28 (m, 1H), 7,27-7,12 (m, 1H), 7,07 (dd, J = 11,4, 8,2 Hz, 1H), 6,97
(dd, J=17.8, 1,4 Hz, 1H), 6,78 (dd, J=7.8, 5,0 Hz, 1H), 5,15 (q, /= 2,7 Hz, 1H),
425-4,12 (1H), 3,92-3,62 (4H), 3,62-3,46 (m, 1H), 2,91 (s, 2H), 2,15-1,89 (m,
4H), 1,69-1,52 (1H), 1,20-1,17 (m, 6H), 1,15 (t, J= 6,9 Hz, 3H)

Vi du 107: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-y1)-4-flophenyl)-2,2-dimetylpropanoic

Hop chét néu & dé muc _duqc tao ra theo cach twong tu nhu & Vi du 22
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(132mg, 0,40mmol) da dugc tdng hop trong Vi du didu ché 1 va tert-butyl 3-(3-
(6-amino-5-flopyridin-2-y1)-4-flophenyl)-2,2-dimetylpropanoat (130mg,
0,36mmol) da duoc tong hop trong Vi du didu ché 115. (Hiéu suét 2 bude: 37%)

"TH-NMR (400MHz, METANOL-D4) 6 8,15 (s, 1H), 7,51 (s, 1H), 7.,49-
7,41 (m, 2H), 7,37 (t, J = 8,9 Hz, 1H), 7,32-7,19 (m, 1H), 7,08 (dd, /= 10,1, 8,2
Hz, 1H), 6,97 (d, J = 7,8 Hz, 1H), 6,92-6,85 (2H), 6,84-6,72 (m, 1H), 4,49-4,33
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(m, 1H), 4,00-3,80 (m, 3H), 3,73 (q, J = 6,7 Hz, 1H), 3,63 (t, J = 5,5 Hz, 2H),
2,90 (s, 2H), 2,16-2,00 (m, 2H), 1,95-1,81 (m, 1H), 1,61 (dd, J= 9,6, 3,2 Hz, 1H),
1,35-1,23 (3H), 1,18 (s, 6H)

Vi du 108: axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)-5-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic

L
CYNO\OLNH

Hop chit néu & & muc duoge tao ra theo cach tuong tu nhu & Vi du 22

bing cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (132mg, 0,40mmol) 43 dugc tdng hop trong Vi du diéu ché 3 va tert-
butyl 3-(3-(6-amino-5-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoat
(130mg, 0,36mmol) da dugc téng hop trong Vi du diéu ché 115. (Hiéu suit 2
budce: 41%)

'H-NMR (400MHz, METANOL-D4) § 8,30 (s, 1H), 7,59 (dd, J= 5,0, 1,4
Hz, 2H), 7,50 (t, J = 9,1 Hz, 1H), 7,43 (dd. J = 7.1, 2,1 Hz, 1H), 7,38-7,21 (2H),
7,11 (dd, J = 10,1, 8,2 Hz, 1H), 7,03 (dd, J = 7.8, 1,4 Hz, 1H), 6,75 (dd, /= 7.3,
5,0 Hz, 1H), 5,25 (t, J=2,5 Hz, 1H), 4,21 (dd, J= 14,2, 5,0 Hz, 1H), 3,94 (d, /=
13,3 Hz, 1H), 3,89-3,66 (3H), 3,66-3,47 (m, 1H), 2,91 (s, 2H), 2,17-2,00 (m, 3H),
1,72-1,56 (m, 1H), 1,24-1,18 (m, 9H)

Vi du 109: axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-(triflometyl)pyridin-2-yl)phenyl)-2-metylpropanoic

F
L N ;
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H
OH
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Hop chit néu & d& muc dugc tao ra theo céch twong ty nhu & Vi du 12
bing cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,2g,
0,598mmol) da thu dugc trong Vi du diéu ché 1 va metyl 2-(4-(6-amino-3-
(triflometyl)pyridin-2-yl)phenyl)-2-metylpropanoat (0,184g, 0,544mmol) da thu
duoc trong Vi du diéu ché 75. (Hiéu suét 2 budc: 40%)

'H-NMR (CLOROFOM-D) 6 9,19 (s, 1H), 8,13 (d, J = 8,5 Hz, 2H), 7,91
(d, J= 8,2 Hz, 1H), 7,78 (s, 1H), 7,70 (d, J = 8,5 Hz, 2H), 7,41 (d, J = 8.2 Hz, 1H),
7.24 (s, 1H), 7,06-6,82 (m, 4H), 4,38-4,23 (m, 1H), 4,23-4,09 (m, 1H), 4,09-3,87
(2H), 3,81 (d, J= 13,7 Hz, 1H), 3,56 (dd, J= 13,1, 7,6 Hz, 1H), 3,50-3,31 (m, 1H),
2,17 (d, J= 28,7 Hz, 1H), 2,05-1,98 (m, 1H), 1,98-1,88 (m, 2H), 1,64 (td, /= 9.0,
4,5 Hz, 6H), 1,39 (t, J= 7,0 Hz, 3H)

Vi du 110: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-4~(triflometyl)pyridin-2-y!)phenyl)-2,2-dimetylpropanoic

Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu ¢ Vi du 22
bang céch str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(110mg, 0,330mmol) da dugc diéu ché trong Vi du diéu ché 1 va fert-butyl 3-(3-
(6-amino-4-(triflometyl)pyridin-2-yl)phenyl)-2,2-dimetylpropanoat (130mg,
0,330mmol) di duoc didu ché trong Vi du diéu ché 84. (Hiéu suat 2 bude: 80%)

'TH-NMR (400MHz, CLOROFOM-D) ¢ 9,44 (s, 1H), 8,19 (s, 1H), 7,79-
7,62 (m, 2H), 7,55-7,43 (1H), 7,36 (t, J = 7.8 Hz, 1H), 7.21 (d, J = 7,8 Hz, 1H),
7,02-6,82 (m, SH), 6,80 (s, 1H), 4,42-4,26 (m, 1H), 4,09-3,85 (m, 3H), 3,85-3,70
(m, 1H), 3,66 (g, J = 6,9 Hz, 1H), 3,53-3,34 (1H), 3,09-2,97 (2H), 2,16-2,08 (m,
1H), 2,08-1,96 (m, 1H), 1,96-1,84 (1H), 1,61 (qd, J= 8.7, 4,5 Hz, 1H), 136 (t. /=
7,1 Hz, 3H), 1,25 (d, J= 1,4 Hz, 6H)
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Vidu 111: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-metylpyridin-2-yl)phenyl)-2,2-dimetylpropanoic

L N
oo LI L i

Hop chit néu & dé& muc dugc tao ra theo cach twong tu nhu & Vi du 22
bing céach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (26mg,
0,08mmol) da duoc tdng hop trong Vi du didu ché 1 va tert-butyl 3-(3-(6-amino-
3Qmetyipyridin-2-y1)phenyl)-2,2-dimetylpropanoat (24mg, 0,07mmol) di duoc
thng hop trong Vi du didu ché 91. (Hiéu sudt 2 bude: 44%) |

"H-NMR (400MHz, METANOL-D4) § 8,07 (s, 1H), 7.48 (s, 1H), 7,45~
7,26 (m, 6H), 7,20 (d, /= 7,3 Hz, 1H), 6,97 (d, J= 7,8 Hz, 1H), 6,88 (d, J = 3,7
HZ, 2H), 6.85-6,72 (m, 1H), 4,47-4,31 (m, 1H), 4,02-3,80 (m, 3H), 3,76-3,53 (m,
4H), 2,92 (s, 2H), 2,24 (d, J=9,1 Hz, 3H), 2,16-1,96 (m, 4H), 1,96-1,82 (m, 1H),
1,69-1,53 (m, 1H), 1,26 (t, J=7,1 Hz, 3H), 1,18 (s, 6H)

Vidu 112: axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrazin-2-yl)phenyl)-2,2-dimetylpropancic

L o _N _N
Ly
N ;

Hop chat néu & @& muc dugc tao ra theo cach twong tu nhu & Vi dy 22

bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(99,0mg, 0,296mmol) da dugc didu ché trong Vi du didu ché 1 va tert-butyl 3-(3-
(6-aminopyrazin-2-yl)phenyl)-2,2-dimetylpropanoat (97,0mg, 0,296mmol) da
dugc didu ché trong Vi du didu ché 82. (Hiéu suét 2 budc: 88%)

TH-NMR (400MHz, CLOROFOM-D) ¢ 9,37 (s, 1H), 8,60 (s, 1H), 8,21 (s,
1H), 8,07 (s, 1H), 7,89-7,78 (1H), 7,74 (d, J = 6,9 Hz, 1H), 7,37 (t, /= 1.8 Hz,
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1H), 7.22 (d, J = 7,3 Hz, 1H), 7,06-6,76 (m, SH), 4,36 (d, J = 4,1 Hz, 1H), 3,95
(ddd, J=30,9, 16,2, 7.5 Hz, 3H), 3,84-3,61 (2H), 3,62-3,42 (m, 1H), 3,01 (s, 2H),
2,21-1,85 (m, 3H), 1,61 (dd, J= 21,5, 8,2 Hz, 1H), 1.36 (t, J=7,1 Hz, 3H), 1,26
(s, 6H)

Vidu 113: (R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)pyrimidin-2-

L ) )

Hop chét néu & dé muc duoc tao ra theo cach tuong tu nhu ¢ Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,10g,
0,30mmol) da duoc didu ché trong Vi du didu ché 1 va 2-aminopyrimidin (0,03g,
0,33mmol). (Hiéu sut: 72%) .
| 'H-NMR (500MHz, CLOROFOM-D): ¢ 8,93 (s, 1H), 8,49 (d, J = 4,9 Hz,
2H), 7,79 (s, 1H), 7,61 (s, 1H), 7,05-6,99 (1H), 6,97-6,93 (m, 1H), 6,88 (t, J=7,3
Hz, 2H), 6,79 (t, J=4,9 Hz, 1H), 4,27 (td, /= 8,1, 3,9 Hz, 1H), 4,15 (dd, J= 13,1,
3,4 Hz, 1H), 4,07-3,93 (m, 2H), 3,85 (td, J= 8.9, 4,1 Hz, 1H), 3,53-3,38 (m, IIH),
3,36-3,21 (m, 1H), 2,15 (dd, J = 11,3, 3,4 Hz, 1H), 2,04-1,93 (m, 1H), 1,91-1,80
(m, 1H), 1,61 (td, J=9,3, 4,3 Hz, 1H), 1,44-1,32 (m, 3H)

Vi du 114: axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin-5-carboxylic /
N i
o) J:/N]\ NﬁkOH
sACAS S

Hop chét néu & d&& muc duoc tao ra theo cich tuong tu nhu & Vi du 1 bang

cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,15g,
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0,45mmol) da dige didu ché trong Vi du diéu ché 1 va metyl 2-aminopyrimidin-
5-carboxylat (0,076g, 0,49mmol). (Hiéu sult: 54%)

'H-.NMR (500MHz, CLOROFOM-D): § 9,03 (s, 2H), 8,98-8,88 (1H),
7,85 (s, 1H), 7,71 (s, 1H), 6,97 (q, J = 8,4 Hz, 2H), 6,91-6,78 (m, 2H), 4,42-4,22
(m, 1H), 4,19-4,06 (m, 1H), 4,04-3,97 (m, 2H), 3,93 (d, /= 1,2 Hz, 3H), 3,81 (q, J
= 4,5 Hz, 1H), 3,63-3,51 (m, 1H), 3,43-3,32 (m, 1H), 2,13 (t, J = 5,8 Hz, 1H),
2,07-1,96 (m, 1H), 1,91 (q, J = 4,3 Hz, 1H), 1,62 (d, /= 4,3 Hz, 1H), 1,38 (t, J=
6,4 Hz, 3H)

Hop chét néu & dé muc da duge tao ra thong qua phan Ung thuy phén cia
hop chét este da thu dugc ‘(0,11 g, 0,24mmol) theo cach tuong tu nhu & Vi du 1.
(Hiéu suat: 75%)

'H-NMR (500MHz, DMSO-D6): 6 13,39-12,85 (1H), 10,16 (s, 1H), 8,93
(d, J= 17,7 Hz, 2H), 8,61 (s, 1H), 7,98-7,78 (1H), 7,01 (d, J = 6,7 Hz, 1H), 6,94-
6,85 (m, 2H), 6,80 (t, J= 6,7 Hz, 1H), 4,29 (t, J= 3,7 Hz, 1H), 4,08 (d, /=134
Hz, 1H), 3,99-3,80 (m, 2H), 3,72 (d, J = 14,7 Hz, 1H), 3,47 (q, J = 6,7 Hz, 2H),
1,99 (d, J=9,2 Hz, 1H), 1.80 (s, 1H), 1,69 (t, J=4,3 Hz, 1H), 1,59-1,41 (m, 1H),
1,33-1,04 (m, 3H)

Vi du 115: axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)pyrimidin-4-yl)-2-metylpropanoic

|\O N N~ O
@O\O‘LN%*@%O“

Hop chét néu & d&& muc dugc tao ra theo cach twong tu nhu ¢ Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (1,62g,
4,85mmol) da duogc diéu ché trong Vi du didu ché 1 va etyl 2-(2-aminopyrimidin-
4-y1)-2-metylpropanoat (1,02g, 4,85mmol) da dugc tbng hop trong Vi du didu ché
20. (Hiéu suét 2 budc: 17%)

TH-NMR (400MHz, DMSO-D6) 6 8,97 (s, 1H), 8,85 (s, 1H), 8,31 (d, 1H),
7,80 (s, 1H), 7,06 (d, 1H), 6,94-6,87 (m, 4H), 4,33 (m, 1H), 4,11 (d, 1H), 3,94 (m,
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2H), 3,79 (m, 1H), 3,45 (m, 2H), 2,02 (m, 1H), 1,85 (m, 1H), 1,71 (m, 1H), 1,55
(m, 1H), 1,25 (t, 3H)

Vi du 116: axit (R)-2-(2-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yDpyrimidin-2-yl)pyrimidin-4-yl)-2-metylpropanoic

l
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Hop chit néu & dé muc duoc tao ra theo cach twong tu nhu & Vi du 1 bﬁng
cach str dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yi)oxy)piperidin-1-yl)pyrazin
(0,15g, 0,49mmol) da thu duge trong Vi du didu ché 3 va etyl 2-(2-
aminopyrimidin-4-yl)-2-metylpropanoat (94mg, 0,49mmol) da dugc tdng hop
trong Vi du didu ché 20. (Hiéu sudt 2 bude: 54%)

"H-.NMR (400MHz, DMSO-D6) J 8,93 (s, 1H), 8,22 (d, J = 4,6 Hz, 1H),
7,96 (d, J= 5,9 Hz, 1H), 7.65 (d, J=4,6 Hz, 1H), 7,22 (d, /= 7,3 Hz, 1H), 6,99- -
6,80 (m, 2H), 6,30 (d, J = 3,0 Hz, 1H), 5,06 (s, 1H), 4,12 (s, 1H), 4,04-3,75 (m,
3H), 3,55 (dd, J = 12,6, 7,5 Hz, 2H), 2,09 (s, 1H), 1,77 (d, J= 13,7 Hz, 2H), 1,52
(d, J=5,0 Hz, 1H), 1,30 (d, J= 5,9 Hz, 6H), 1,23 (t,J=7,1Hz, 3H)

Vidu 117: 2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-L-prolin

L N o
0 z Néj\ \\?/OH
A

L/

Budce 1: Metyl (2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-y!1)- L-Prolinat
Hop chét néu & d& muc duoc tao ra theo cach tuong tu nhu & Vi du 1 bang

cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxyJpiperidin-1-yl)pyrazin (0,172g,

38
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0,514mmol) d& dugc didu ché trong Vi du diéu ché 1 va metyl (2-
aminopyrimidin-4-yl)-L-prolinat (0,120g, 0,540mmol) da dugc diu ché trong Vi
du didu ché 37. (Hiéu suit: 72%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 9,24-8,69 (1H), 8,07 (s, 1H),
8,02-7,79 (1H), 7,73 (d, J = 6,4 Hz, 1H), 7,11-6,66 (m, 4H), 5,95 (s, 1H), 4,78 (s,
1H), 4,27 (d, J=7.6 Hz, 1H), 4,19 (d, J= 13,1 Hz, 1H), 4,12 (dd, J= 12,2, 7,0 Hz,
1H), 4,07-3,96 (m, 2H), 3,88 (s, 1H), 3,72 (d, J = 7,9 Hz, 3H), 3,65-3,49 (1H),
3,35 (d, J = 28,4 Hz, 2H), 3,21 (s, 1H), 2,34-2,21 (1H), 2,16 (d, J= 5,8 Hz, 2H),
2,03-1,98 (1H), 1,91 (s, 1H), 1,90-1,72 (1H), 1,61 (s, 1H), 1,42-1,30 (m, 3H)

Budc 2: (2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-L-prolin

Metyl (2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl-L-prolinat (0,191g, 0,368mmol) di thu dugc trong budc
1 dugc hoa tan trong metanol (1,8ml) va THF (1,8ml), va tiép d6 dung dich nuée
~ natri hydroxit 6N (0,306ml, 1,838mmol) dugc bd sung vao va duge khudy & nhiét
do trong phong trong 4 gi¢. Sau khi loai bé dung moi dudi dp sudt giam, né dugc
hoa tan trong etyl axetat va dugc rira bang nude. Hop chét néu & d& muc da thu
duoc bing cach tinh ché bang cdt silicagel. (Hiéu sut: 47%)

m/z (M+H)" theo tinh todn cho C,gH3,N704: 506, thue té 12 506

Vidu 118: axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)pyrolidin-3-carboxylic

L N
1 o) /E]\ le O
Creyr oL,

Hop chét néu & d& muc duogc tao ra theo cach twong tw nhu & Vi du 1 b?mg
cach str dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,140g,
0,446mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 1-(2-

aminopyrimidin-4-yl)pyrolidin-3-carboxylat (0,104g, 0,468mmol) da dugc didu
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ché trong Vi du didu ché 39. (Hiéu suit: 53%)

'H-NMR (500MHz, CLOROFOM-D) 6 8,94 (s, 1H), 8,90-8,36 (1H), 7,86
(s, 1H), 7,72 (s, 1H), 7,01 (d, J = 7,9 Hz, 1H), 7,00-6,94 (1H), 6,89 (t, /= 7.8 Hz,
2H), 5.89 (d, J= 6,1 Hz, 1H), 4,36-4,24 (m, 1H), 4,18 (d, J= 13,1 Hz, 1H), 4,12-
3,94 (m, 3H), 3,87 (d, J= 13,1 Hz, 2H), 3,84-3,70 (1H), 3,69-3,51 (1H), 3,51-3,40
(1H), 3,36 (d, J = 9,8 Hz, 1H), 3,30-3,11 (1H), 2,58-2,37 (1H), 2,27 (s, 1H), 2,12
(s, 1H), 1,97 (d, J= 13,7 Hz, 1H), 1,88 (s, 1H), 1,68-1,53 (m, 1H), 1,40 (£, J=7.0
Hz, 3H)

Vi du 119: axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-y1)-3-metylpyrolidin-3-carboxylic

L 2Ly
@OULN]\”A/I\J}N QE—OH

Hop chét néu & dé muc dugc tao ra theo cach tuong tu nhu & Vidu 1 bing
cach st dung (R)-2-clo-6-(3 -(2-etoxyphenoxy)piperidin-1-yl)pyraz'm (0,226¢,
0,677mmol) d& duoc diéu ché trong Vi du diéu ché 1 va metyl 1-(2-
aminopyrimidin-4-yl)-3-metylpyrolidin-3-carboxylat (0,168g, 0,711mmol) da
duge didu ché trong Vi du didu ché 48. (Hiéu suat: 23%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,94 (s, 1H), 8,28-7,95 (1H), 7,85
(s, 1H), 7,67 (s, 1H), 7,02-6,82 (4H), 5,84 (d, J = 6,4 Hz, 1H), 4,26 (d, J=4,1 Hz,
1H), 4,19-4,07 (m, 1H), 3,99 (qd, J = 6,9, 3,3 Hz, 2H), 3,85 (s, 1H), 3,78-3,50
(2H), 3,49-3,35 (m, 2H), 3,30 (s, 1H), 3,22-3,04 (1H), 2,68-2,53 (1H), 2,10 (s,
1H), 1,92 (t, J= 15,1 Hz, 3H), 1,57 (d, J= 14,2 Hz, 1H), 1,46 (s, 3H), 1,37 (t, J =
6,9 Hz, 3H)

Vi du 120: axit 1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic |
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Hop chit néu & d& muc dugc tao ra theo cach twong tu nhu & Vi du 46
bang céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,145g, 0,436mmol) da duoc didu ché trong Vi du diéu ché 1 va etyl 1-(2-
aminopyrimidin-4-yl)piperidin-3-carboxylat (0,120g, 0,479mmol) da dugc didu
ché trong Vi du didu ché 43. (Hiéu suit: 31%)

"TH-NMR (400MHz, CLOROFOM-D) § 8,74 (s, 1H), 7,90-7,55 (m, 2H),
7,02-6,78 (m, 4H), 6,20-6,00 (1H), 4,28-4,06 (m, 2H), 4,06-3,87 (m, 3H), 3,78 (s,
1H), 3,55-3,19 (m, 3H), 3,15 (s, 1H), 2,47 (s, 1H), 2,04 (d, J = 11,9 Hz, 2H), 1,96-
1,67 (m, 4H), 1,62-1,39 (m, 2H), 1,34 (t, J= 6,9 Hz, 3H), 1,29-1,11 (m, 1H)

Viduy 121: axit (R)-1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic

Lo N N7 0
C(OOLNIHA?JL,O £,

Budc 1: Etyl (R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin -4-yl)piperidin-3-carboxylat

Hop chit néu & d& muc duoc tao ra theo cach twong tu nhu & Vi du 1 b?mg
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,061g,
0,182mmol) da duoc didu ché trong Vi du didu ché 1 va etyl (R)-1-(2-
aminopyrimidin-4-yl)piperidin-3-carboxylat (0,050g, 0,200mmol) da duoc didu
ché trong Vi du didu ché 30. (Hiéu suat: 42%)

"TH-NMR (500MHz, CLOROFOM-D) 6 8,83 (s, 1H), 8,02 (d, J = 6,4 Hz,
1H), 7,73 (s, 1H), 7,36 (s, 1H), 7,08-6,99 (1H), 6,99-6,93 (1H), 6,93-6,82 (m, 2H),
6,13 (d, J= 6,4 Hz, 1H), 4,34-4,22 (m, 2H), 4,22-4,07 (m, 4H), 4,07-3,94 (m, 2H),
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3,87 (dt, J = 12,9, 4,6 Hz, 1H), 3,46-3,32 (m, 2H), 3,32-3,23 (m, 1H), 3,23-3,11
(m, 1H), 2,63-2,47 (m, 1H), 2,16 (dd, J = 12,8, 4,6 Hz, 1H), 2,08 (td, J= 8,7, 4,3
Hz, 1H), 2,01-1,91 (m, 1H), 1,91-1,73 (m, 3H), 1,69-1,48 (m, 2H), 1,47-1,33 (m,
3H), 1,26 (t, J= 7,2 Hz, 3H)

Budce 2: axit (R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic

Etyl (R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylat (0,042¢g, 0,077mmol) da thu dugc
trong bude 1 duge hoa tan trong etanol (0,4ml) va THF (0,4ml), va tiép d6 dung
dich nudc natri hydroxit 7N (0,110ml, 0,767mmol) dugc bd sung vio va duge
khudy & nhiét do trong phong trong 4 gi¢. Sau khi loai b dung méi duéi ap suat
giam, n6 dugc hoa tan trong etyl axetat va duwoc rira bing nudce. Hop chét néu & dé
muc da thu duge bing cach tinh ché bing cot silicagel. (Hiéu sut: 37%)

m/z (M+H)" theo tinh toan cho Cy;H34N;04: 520, thyc t€ 13 520

Vi du 122: axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylic

L N
! o NLN]\N/[\L//NIN O%/OH
SRCAARES)

‘Buée 1: Etyl 1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylat

San phdm mong mudn duge tzo ra theo cach twong tw nhu & Vidu 1 bang
céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,111g,
0,33 1mmol) da dugc didu ché trong Vi du diéu ché 1 va etyl 1-(2-
aminopyrimidin-4-yl)-3-metylpiperidin-3-carboxylat (0,092g, 0,348 mmol) da
duge didu ché trong Vi du diéu ché 40. (Hiéu suit: 63%)

"H-NMR (500MHz, CLOROFOM-D) ¢ 8,88 (s, 1H), 8,01 (d, J = 6,1 Hz,
1H), 7,84-7,72 (1H), 7,13 (s, 1H), 7,06 (t, J = 8,4 Hz, 1H), 7,02-6,96 (1H), 6,96-

206



48638 207/261

6,87 (m, 2H), 6,30-6,14 (1H), 4,48-4,25 (2H), 4,25-4,18 (m, 1H), 4,18-4,08 (m,
2H), 4,08-3,96 (2H), 3,96-3,79 (1H), 3,52-3,34 (1H), 3,34-3,25 (m, 1H), 3,25-3,15
(m, 1H), 3,15-2,99 (m, 1H), 2,45-2,23 (m, 1H), 2,19-2,14 (m, 1H), 2,02-1,93 (m,
1H), 1,93-1,82 (1H), 1,82-1,60 (m, 3H), 1,55-1,46 (m, 2H), 1,43 (t, J = 6,9 Hz,
3H), 1,24 (s, 3H), 1,20 (t, J= 7,2 Hz, 3H)

Budc 2: axit 1-(2-((6-((R)—3-(2-etoxyphenoxy)piperidin—1-y1)pyrazin—2-
yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylic

Etyl 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylat (0,117g, 0,208mmol) da
thu dugc trong bude 1 duge hoa tan trong etanol (1ml) va THF (1ml), va tiép do
dung dich nude natri hydroxit 6N (0,174ml, 1,042mmol) dugc bd sung vao va
duoc khudy & nhiét 46 trong phong for 7 gidr. Sau khi loai bé dung mdi dudi &p
sudt giam, n6 dugc hoa tan trong etyl axetat va dugc rira bang nudc. Hop chét néu
& d& muc d3 thu duge bing cach tinh ché bang cdt silicagel. (Hiéu suét: 56%)

m/z (MHH)" theo tinh toan cho CayH3sN70y: 520,62, thuc té 1a 520

Vi du 123: axit (R)-1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-carboxylic

I N N™ °N H N N
= OH

o)

Buée 1: Etyl (R)-1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yD)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-carboxylat

San phim mong mubn dugc tao ra theo cach twong tyr nhu & Vidu 1 bing
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (0,242g,
0,726mmol) da duogc didu ché trong Vi du didu ché 1 va etyl 1-(2-
aminopyrimidin-4-yl)piperidin-4-carboxylat (0,200g, 0,799mmol) d& dugc didu
ché trong Vi du didu ché 28. (Hiéu suat: 73%)
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'H-NMR (500MHz, CLOROFOM-D) 6 8,83 (s, 1H), 8,03 (d, J = 6,1 Hz,
1H), 7,81-7,70 (1H), 7,16 (s, 1H), 7,13-7,02 (m, 1H), 7,02-6,96 (m, 1H), 6,96-
6,85 (m, 2H), 6,13 (d, J = 6,1 Hz, 1H), 4,38-4,25 (m, 3H), 4,24-4,10 (m, 4H),
3,97-3,82 (m, 1H), 3,41 (dd, J = 13,0, 8,1 Hz, 1H), 3,36-3,23 (m, 1H), 3,20-3,04
(m, 2H), 2,70-2,55 (m, 1H), 2,25-2,12 (m, 1H), 2,06-1,95 (m, 3H), 1,95-1,83 (m,
1H), 1,83-1,71 (m, 2H), 1,71-1,61 (m, 2H), 1,43 (t, J = 7,0 Hz, 3H), 1,29 (td, J =
7.2, 4,0 Hz, 3H)

Buéc 2: axit (R)-1-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-carboxylic

Hop chit néu & dé muc dugce tao ra theo cach twong tu nhu & Budc 2 cia
Vi du 122 bing céach sir dung etyl 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylat (0,290g,
0,530mmol) d3 thu dugc trong bude 1. (Hi¢u suit: 51%)

m/z (M+H)Jr theo tinh todn cho C,gH36N,O4: 534, thuc t6 12 534

Vi du 124: axit 5-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)bixyclo[2,2,1]heptan-2-carboxylic

L N
S ASaE
OH

)

Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu & Vi du 46
bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,063g, 0,187mmol) da duoc diu ché trong Vi du diéu ché 1 va metyl 5-(2-
aminopyrimidin-4-yl)bixyclo[2,2,1]heptan-2-carboxylat (0,051g, 0,206mmol) da
dugc didu ché trong Vi du didu ché 101. (Hiéu suit: 9%)

"H-NMR (500MHz, CLOROFOM-D) 6 9,07-8,88 (m, 1H), 8,41-8,26 (m,
1H), 7,87-7,68 (m, 2H), 7,12-7,00 (1H), 6,97 (t, J = 7,6 Hz, 1H), 6,90 (t, /= 9,2
Hz, 2H), 6,79-6,64 (m, 1H), 4,38-4,25 (m, 1H), 4,25-4,10 (2H), 4,10-3,96 (m, 1H),
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3,94-3,78 (m, 1H), 3,59-3,43 (m, 1H), 3,43-3,26 (m, 1H), 3,02-2,78 (m, 2H),
2,55-2,41 (m, 1H), 2,24-2,12 (m, 1H), 2,06-1,94 (m, 2H), 1,94-1,85 (m, 2H),
1,85-1,73 (m, 2H), 1,73-1,57 (m, 2H), 1,46-1,37 (m, 4H), 1,37-1,30 (1H)

Vi du 125: axit (R)-2-(1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-yl)axetic

L N
Lo LU

Hop chit néu & d&& muc duoc tao ra theo cach tuong tu nhu & Vi du 12
bang céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,354g, 1,061mmol) da thu dugc trong Vi du diéu ché 1 va etyl 2-(1-(2-
aminopyrimidin-4-yl)piperidin-4-yl)axetat (0,255g, 0,96 5mmol) d& thu dugc
~ trong Vi du diéu ché 32. (Hiéu suit 2 bude: 39%)

'H-NMR (400MHz, CLOROFOM-D) ¢ 8,77 (d, J = 6,4 Hz, 1H), 7,88 (d,
J=6,4Hz, 1H), 7,64 (d, J= 14,2 Hz, 1H), 7,03-6,79 (m, 4H), 6,01 (d, /= 6,4 Hz,
1H), 5,29 (s, 1H), 4,54-4,06 (m, 4H), 4,05-3,94 (m, 2H), 3,81 (d, J= 12,8 Hz, 1H),
3,47-3,15 (m, 2H), 3,02-2,77 2H), 2,22 (d, J = 6,4 Hz, 2H), 2,16-1,97 (2H), 1,84
(dd, J=30,9, 21,3 Hz, 4H), 1,64-1,46 (m, 1H), 1,39-1,30 (m, 3H), 1,30-1,12 (2H)

Vi du 126: axit (R)-2-(1-(2-((6-(3 -(2-etoxyphenoxy)p iperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-y1)piperidin-4-yl)-2-metylpropanoic

Hop chit néu & d& muc dugc tao ra theo cach twong ty nhu & Vi du 12
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,264g, 0,79mmol) da thu dugc trong Vi du didu ché 1 va metyl 2-(1-(2-
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aminopyrimidin-4-yl)piperidin-4-y1)-2-metylpropanoat (0,2g, 0,719mmol) da thu
dugce trong Vi du didu ché 33. (Hiéu suét 2 bude: 20%)

'H-NMR (400MHz, CLOROFOM-D) § 8,68 (s, 1H), 7,87-7,79 (m. 1H),
7,70 (d, J = 10,5 Hz, 1H), 7,00-6,91 (m, 2H), 6,90-6,83 (m, 3H), 6,10 (d, /= 6,9
Hz, 1H), 4,51 (s, 1H), 4,33-4,18 (m, 1H), 4,15-3,93 (m, 4H), 3,92-3,78 (m, 1H),
3,53-3,29 (m, 2H), 2,92 (t, J= 12,1 Hz, 2H), 2,09 (d, /= 15,1 Hz, 1H), 2,00-1,71
(m, 5H), 1,57 (td, J= 8,9, 4,9 Hz, 1H), 1,39-1,34 {rm, 5H), 1,20-1,14 (6H)

Vi du 127: axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin-4-yl)piperazin-1-yljaxetic

X N
0 /T N* |
J i L,

_N.

Budc 1: Etyl (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperazin-1-yljaxetat

San phidm mong mudn dugc tao ra theo cach twong ty nhu & Vi duy 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,021g,
0,063mmol) da duoc didu ché trong Vi du diéu ché 1 va etyl 2-(4-(2-
aminopyrimidin-4-yl)piperazin-1-yl)axetat (0,0175g, 0,066mmol) da dugc didu
ché trong Vi du didu ché 35. (Hiéu suit: 93%)

"H- NMR (400MHz, CLOROFOM-I}) 6 8,78 (s, 1H). 8,01 (d, /= 5,9 Hz,
1H), 7,71 (s, 1H), 7,15 (t, J="7,1 Hz, 1H), 7,09-6,83 (m, 4H), 6,06 (d, J= 6,4 Hz,
1H), 4,53-4,11 (m, 4H), 4,11-3,94 (m, 2H), 3,94-3,80 (m, 1H), 3,71 (d, J= 11,0
Hz, 4H), 3,51-3,33 (m, 1H), 3,27 (s, 2H), 2,66 (t, J =4.6 Hz, 4H), 2,14 (d, /= 8,2
Hz, 1H), 2,06-1,84 (m, 2H), 1,82 (s, 1H), 1,69-1,50 (m, 1H), 1,50-1,33 (m, 3H),
1.27 (q, J= 6,9 Hz, 3H)

Budce 2: axit (R)-2-(4-(2~( (6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin-4-yl)piperazin-1-yl)axetic
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Etyl (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
* yl)amino)pyrimidin-4-yl)piperazin-1-yl)axetat (0,033g, 0,059mmol) da thu dwuge
trong budc 1 duge hoa tan trong etanol (0,3ml) va THF (0,3ml), va tiép d6 dung
dich nudc natri hydroxit 6N (0,049ml, 0,293mmol) duoc bd sung vao va dugc
khudy & nhiét d6 trong phong trong 2 gid. Sau khi loai bé dung méi dudi 4p suét
giam, n6 dugc hoa tan trong etyl axetat va duogc ria bing nude. Hop chit néu & dé
muc da thu dugc bing cach tinh ché bang TLC didu ché. (Hiéu suat: 3%)

m/z (M+H)" theo tinh toan cho Cy7H;sN3Oy: 535, thuc té 13 535

Vi du 128: axit 2-((5)-1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-

ylamino)pyrimidin-4-yl)piperidin-3-yl)axetic

S
! o) \N/J\\N, . )\\ A /\\‘\\\\WOH

SRCEL AU

Budc 1: Benzyl 2-((S)-1-(2-{((6-({R)-3-(2-etoxyphenoxy)piperidin-1-yi)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)axetat

San phim mong mudn dugc tao ra theo cch trong tu nhu & Vi du 1 bing
cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,056¢,
0,166mmol) da duoc diéu ché trong Vi du didu ché 1 va benzyl (S)-2-(1-(2-
aminopyrimidin-4-yl)piperidin-3-yl)axetat (0,057g, 0,175mmol) da duoc diéu ché
trong Vi du didu ché 41. (Higu suét: 74%) :

'H- NMR (500MHz, CLOROFOM-D) 6 8.85 (s, 1H), 7,98 (d, /= 6,1 Hz,
1H), 7,79-7,70 (1H), 7,51-7,31 (m, 6H), 7,14-6,82 (4H), 6,12-5,96 (1H), 5,24-5,06
(2H), 4,45-4,24 (m, 2H), 4,24-4,18 (m, 1H), 4,14 (q. J = 7,1 Hz, 1H), 4,10-3,94
(m, 2H), 3,89 (td, J = 8,7, 4,2 Hz, 1H), 3,46-3,34 (1H), 3.34-3,20 (m, 1H), 3,14-
3,01 (1H), 2,87 (dd, J = 13,1, 10,1 Hz, 1H), 2,52-2,31 (2H), 2,23-2,08 (m, 2H),
2,02-1,82 (m, 3H), 1,76 (dt, J= 13,4, 3,9 Hz, 1H), 1,71-1,52 (m, 2H), 1,42 (t, /=
6,9 Hz, 3H), 1,39-1,30 (m, 1H)

Budc 2: axit 2-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin- 1-yl)pyrazin-2-
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yl)amino)pyrimidin-4-yl)piperidin-3-yl)axetic

Benzyl 2-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)axetat (0,077g, 0,123mmol) da thu duoc
trong bude 1 duge hoa tan trong metanol (0,6ml), va tiép d6 Pd/C (0,008g,
0,075mmol) duoc bd sung vao va duge khudy & nhiét do trong phong trong 2 gids
bang cach sir dung bong hydro. Sau khi loc qua dém Xelit va loai bo dung moi
du6i ap sudt giam, hop chét mong mudn néu & dé muc da thu dugc biang cach tinh
ché bang TLC didu ché. (Hiéu sut: 22%)

m/z (M+H)" theo tinh todn cho CygH3sN;O4: 534, thuc té 12 534

Vi du 129: axit (E)-3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-
yl)pyrazin-Z-yl)amino)pyrimidin-4-yl)piperidin-3-yl)acrylic

O\Oilxlg\)k

Hop chit néu & dé muc dugc tao ra theo cach tuong tu nhu ¢ Vi du 46
bang céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,167g, 0,500mmol) da duoc diu ché trong Vi du diéu ché 1 va etyl (S, E)-3-(1-
(2-aminopyrimidin-4-yl)piperidin-3-yl)acrylat (0,145g, 0,525mmol) da duoc didu
ché trong Vi du didu ché 42. (Hiéu suét: 37%)

TH-NMR (400MHz, CLOROFOM-D) § 8,77 (s, 1H), 7,95 (d, J= 5.9 Hz,
1H), 7,70 (s, 1H), 7,06-6,77 (m, 5H), 6,09 (d, J = 6,4 Hz, 1H), 6,05-5,92 (1H),
4,65-4,39 (1H), 4,31-4,21 (m, 1H), 4,22-4,08 (m, 2H), 4,05-3,91 (m, 3H), 3,84 (d,
J=12,8 Hz, 1H), 3,50-3,26 (m, 2H), 3,01 (t, J= 11,7 Hz, 1H), 2,94-2,80 (m, 1H),
2,43 (s, 1H), 2,21-2,05 (m, 1H), 1,96 (s, 2H), 1,90-1,73 (m, 2H), 1,64-1,41 (m,
3H), 1,37 (t, J=17,1 Hz, 3H)

Vi du 130: axit 3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)propanoic
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N N
P ° NKN]\NJN:NE\N “‘\\/l?\OH
SACAR RS

Buéce 1: Etyl 3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)propanoat

Etyl (E)-3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)acrylat (0,120g, 0,209mmol), hop chét
trung gian este da diéu ché trong Vi du 129 dugc hoa tan trong etanol (Iml) va
tiép d6 Pd/C (0,012¢g, 0,113mmol) dugc bd sung vao va phin tng khtt duge thuc
hién bing cach sir dung béng hydro. Sau khi loc qua dém Xelit, dung moi duoc
loai bo dudi 4p sudt giam, va dugc tinh ché bang cot silicage! d tao ra san phim
mong mudn. (Hiéu suat: 80%)

"H- NMR (400MHz, CLOROFOM-D) § 8,81 (g, /= 7,0 Hz, 1H), 7,98 (t,
J=62Hz 1H), 7,71 (d, J= 7,3 Hz, 1H), 7,58 (s, 1H), 7,24-7,03 (m, 1H), 7,03-
6,89 (m, 2H), 6,89-6,78 (m, 2H), 6,12-5,98 (m, 1H), 4,32-4,20 (m, 2H), 4,17 (d, J
= 13,7 Hz, 2H), 4,13-4,04 (m, 2H), 4,04-3,92 (m, 2H), 3,92-3,76 (m, 1H), 3,35
(dd, J = 13,0, 8,0 Hz, 1H), 3,30-3,17 (m, 1H), 3,03-2,84 (m, 1H), 2,74-2,58 (m,
1H), 2,45-2,27 (m, 2H), 2,13 (dd, J = 12,3, 4,6 Hz, iH), 1,98-1,78 (m, 3H), 1,78-
1,68 (m, 1H), 1,68-1,41 (m, 5H), 1,41-1,31 (m, 3H), 1,31-1,09 (m, 4H)

Buéc 2: axit 3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)propanoic

Hop chét néu & & muc dugc tao ra theo phuong phap thuy phan nhu & Vi
du 46 bing cach st dung etyl 3-((S)-1-(2-((6-((R)-3 —(2-etoxyphenoky)piperidin—1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)piperidin-3-yl)propanoat (0,096g,
0,167mmol) d3 thu dugc trong bude 1. (Hi¢u suit: 49%)

'"H-NMR (CLOROFOM-D) ¢ 8,79 (s, 1H), 7,88 (t, J= 3,1 Hz, 1H), 7,66
(d, J= 8,5 Hz, 1H), 7,06-6,97 (1H), 6,95 (t, /= 7.8 Hz, 1H), 6,91-6,80 (2H), 6,15-
6,02 (1H), 4,62 (s, 1H), 4,34-4,20 (m, 1H), 4,13 (d, J = 12,8 Hz, 1H), 4,07-3,92
(3H), 3,92-3,76 (m, 1H), 3,48 (s, 1H), 3,44 (dd, J= 13,1, 7,9 Hz, 1H), 3,34 (dd, J
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=12.8, 9,8 Hz, 1H), 2,92 (t, J = 11,6 Hz, 1H), 2,56 (t, J= 11,9 Hz, 1H), 2,49 (t, J
= 6,6 Hz, 2H), 2,11 (s, 1H), 2,01-1,80 (3H), 1,76 (d, J = 13,1 Hz, 1H), 1,72-1,43
(m, 5H), 1,38 (t, J= 7,0 Hz, 3H), 1,32-1,17 (m, 1H)

Vi du 131: axit 2-(((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)axetic

L N
o) ) : | N\/I ) o)
©/ \O/ENJ\”)\D\TJ \)\OH

Hop chét néu & dé muc duoc tao ra theo cach twong tw nhu & Vi du 19
bing cach sit dung (R)-2-clo-6-(3-(2-etoxyphenoxy ypiperidin-1-yl)pyrazin
(0,275g, 0,825mmol) da duge didu ché trong Vi du didu ché 1 va tert-butyl (S)-2-
((1-(2-aminopyrimidin-4-yl)piperidin-3-yl)oxyaxetat (0,267g, 0,866mmol) da
duogc didu ché trong Vi du didu ché 44. (Hidu sut: 31%)

"TH-NMR (CLOROFOM-D) 4 8,97-8,80 (m, 1H), 7,94 (t, J = 6,3 Hz, 1H),
7,85-7,56 (m, 2H), 7,10-6,75 (m, 4H), 6,15-6,01 (m, 1H), 5,24-4,77 (m, 1H),
4.45-427 (m, 1H), 4,27-4,16 (m, 1H), 4,16-3,86 (m, 4H), 3,80-3,51 (m, 2H)
3,51-3,43 (m, 2H), 3,43-3,31 (1H), 3,30-3,10 (m, 1H), 3 ,10-2,89 (m, 1H), 2,22-
1,96 (m, 3H), 1,95-1,76 (2H), 1,65-1,41 (m, 3H), 1,40-1,29 (m, 3H)

Vi du 132: axit 2-(((R)-1-(2-((6-((R)-3-(2-etoxyphenoxy piperidin-1-yl)pyrazin-2-
, yl)amino)pyrimidin—4-yl)piperidin~3-yl)oxy)axetic '

lij \C) HA\\/LT/J \o\)k

Hop chit néu & dé muc dugce tao ra theo cach twong ty nhu & Vi du 19
bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,235g, 0,704mmol) da dugc didu ché trong Vi du didu ché 1 va tert-butyl (R)-2-
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((1-(2-aminopyrimidin-4-yl)piperidin-3-yl)oxy)axetat (0,228g, 0,739mmol) da
duge didu ché trong Vi du didu ché 46. (Hiéu suét: 75%)
'H-NMR (400MHz, CLOROFOM-D) ¢ 8,71-8,49 (1H), 7,74 (d, J = 14,6
Hz, 2H), 7,03-6,80 (m, 5H), 6,19 (s, 1H), 4,41-4,18 (m, 2H), 4,12 (s, 1H), 4,04-
3,89 (m, 3H), 3,74 (d, J = 5,5 Hz, 2H), 3,64-3,38 (m, 4H), 3,33 (s, 2H), 2,06 (d, J
= 5,0 Hz, 2H), 2,02-1,81 (m, 3H), 1,73 (s, 1H), 1,64-1,41 (m, 2H), 1,35 (t, /= 6,9
 Hz, 3H)

Vi du 133: axit 2-(((R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)-2-metylpropanoic

“o NG 2
C(Q\OLNIH/&NLO o Lo

Hop chit néu & dé muc duoc tao ra theo cach twong ty nhu & Vi du 19
bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,077g, 0,232mmol) da dugc diéu ché trong Vi du didu ché 1 va ferz-butyl (R)-2-
((1-(2-aminopyrimidin-4-yl)piperidin-3-yl)oxy)-2-metylpropanoat (0,082,
0,244mmol) di dugc diu ché trong Vi du didu ché 47. (Hiéu sudt: 19%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,79 (s, 1H), 7,79 (s, 1H), 7,66 (s,
1H), 7,03-6,88 (m, 2H), 6,85 (dd, /= 7,1, 2,5 Hz, 2H), 6,22 (d, J = 46,7 Hz, 1H),
5,28 (s, 1H), 4.24 (g, J= 3.8 Hz, 1H), 4,10 (q, J= 7,2 Hz, 1H), 4,04-3,92 (m, 2H),
3,83 (d, J=12,3 Hz, 1H), 3,57 (s, 1H), 3,45 (dd, J= 12,6, 8,0 Hz, 1H), 3,32 (t, J =
9,8 Hz, 1H), 2,94 (s, 2H), 2,10 (s, 1H), 2,02-1,99 (0H), 1,94 (dd, J=9,6, 3,7 Hz,
1H), 1,89-1,72 (m, 2H), 1,64-1,47 (m, 3H), 1,43 (d, J = 12,8 Hz, 6H), 1,39-1,30
(m, 4H)

Vi du 134: axit (R)-4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic
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Hop chit néu & d& muc duoc tao ra theo cach tuong tu nhu & Vi du 46
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,172g, 0,514mmol) da dugc didu ché trong Vi du diéu ché 1 va etyl 4-((2-
aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat (0,150g, 0,565mmol) d& dugc
diéu ché trong Vi du didu ché 117. (Hiéu suét: 38%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,79 (d, J= 5,5 Hz, 1H), 8,15 (t,J
= 35,7 Hz, 1H), 7,74 (d, J = 12,3 Hz, 1H), 7,57-7,38 (m, 1H), 7,04-6,81 (m, 4H),
6,23 (dd, J=9.8, 5,7 Hz, 1H), 5,21 (d, J= 70,0 Hz, 1H), 4,35-4,20 (m, 1H), 4,19-
4,06 (m, 1H), 4,06-3,90 (m, 2H), 3,90-3,72 (m, 1H), 3,60-3,24 (m, 2H), 2,59-2,24
(m, 2H), 2,15 (d, J = 11,0 Hz, 2H), 2,10-1,93 (m, 3H), 1,92-1,83 (m, 1H), 1,78 (t,
J=12,6 Hz, 2H), 1,68-1,46 (3H), 1,38 (td, J=1,1, 5,0 Hz, 3H)

Vi du 135: axit (1R,47)-4-((2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic

. e R
Ejooi\:lmi\ﬂo@ i

Budce 1: Metyl (1R,4r)-4-((2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylat

San phim mong mudn dugc tao ra theo cach trong tu nhu ¢ Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (0,080g,
0,239mmol) da dugc didu ché trong Vi du didu ché 1 va metyl (1R,4r)-4-((2-
aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat (0,066g, 0,263mmol) da dugc
diéu ché trong Vi du diéu ché 50. (Hiéu suit: 49%)

"H- NMR (400MHz, CLOROFOM-D) 6 8,80 (s, 1H), 8,16 (d, /= 5,9 Hz,
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1H), 7,77 (s, 1H), 7,07-6,83 (m, 4H), 6,20 (d, J= 5,9 Hz, 1H), 5,05 (s, 1H), 4,26 (1,
J=41 Hz, 1H), 4,14 (d, J= 15,6 Hz, 1H), 4,08-3,91 (m, 2H), 3,84 (d, J= 13,7 Hz,
1H), 3,67 (d, J= 10,1 Hz, 3H), 3,43 (dd, J = 13,3, 8,2 Hz, 1H), 3,32 (s, 1H), 2,36
(s, 1H), 2,24 (d, J = 16,9 Hz, 2H), 2,19-2,04 (m, 3H), 2,03 (s, 1H), 1,92-1,79 (1H),
1,64 (dd, J=32,7, 13,0 Hz, 4H), 1,39 (t, J= 6,9 Hz, 3H), 1,25 (d, J= 6,4 Hz, 1H)

Buéc 2: axit 2-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)axetic
Hop chét néu & d& muc duoc tao ra theo phuong phép thuy phan nhu & Vi
du 46 bing cach sir dung metyl (1R,4r)-4-((2-((6-((R)-3-(2-
etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-
1-carboxylat (0,064g, 0,117mmol) da thu dugc trong budce 1. (Hiéu suat: 19%)
m/z (M+H)" theo tinh toan cho CpgHssNgOs: 535, thuc té 13 535

Vi du 136: axit (1R,4r)-4-((2-((6-((R)-3-((3-etoxypyridin-2-yl)oxy)piperidin-1-

yl)pyrazin-2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic
L T
ol N Nﬁ " OH
O~ A A A I
N N N~ N°. N O
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Hop chit néu & dé muc duge tao ra theo cach tuong tu nhu & Vi du 46
bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (0,080g, 0,239mmol) da dugc didu ché trong Vi du diéu ché 3 va metyl
(1R,4r)-4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat (0,066g,
0,263mmol) da dugc diéu ché trong Vi du diéu ché 50. (Hiéu suét: 16%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,77 (s, 1H), 8,17-8,09 (1H), 7,73
(t, J= 2,5 Hz, 2H), 7,35 (s, 1H), 6,97 (d, J= 7,8 Hz, 1H), 6,80 (dd, /=7.8, 5,0 Hz,
1H), 6,21 (d, J = 5,5 Hz, 1H), 5,25-5,06 (2H), 4,09-3,97 (m, 1H), 3,97-3,84 (m,
2H), 3,80 (d, J= 13,3 Hz, 1H), 3,73 (q, /= 6,7 Hz, 1H), 3,47 (t, /= 9,4 Hz, 1H),
2,41-2,24 (m, 4H), 2,15 (d, J = 8,2 Hz, 2H), 2,04-1,89 (2H), 1,84-1,72 (3H), 1,51
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(q, J= 12,3 Hz, 2H), 1,30 (t, J= 6,9 Hz, 3H)

Vi du 137: axit (18,4s)-4-((2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic

i

Hop chét néu & dé muc dugc tao ra theo cach twong oy nbu & Vi du 46
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-
(0,184¢g, 0,551 mmol) da duge didu ché trong Vi du didu ché 1 va metyl (15,45)-4-
((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat (0,180g, 0,716mmol) di
duoc didu ché trong Vi du didu ché 51. (Hidu suét: 62%)

TH-NMR (400MHz, DMSO-D6) & 9,20 (s, 1H}, 8.59 (s, 1H), 8,21 (d, J =
5,5 Hz, 1H), 7,78 (s, 1H), 7,01 (dd, /= 17,5, 1,6 Hz, 1H), 6,95-6,77 (m, 3H), 6,32
(d, J= 5,5 Hz, 1H), 5,17 (s, 1H), 4,28 (q, J = 3,7 Hz, 1H), 4,13-3,99 (m, 1H),
3,98-3,82 (m, 2H), 3,71 (d, J = 14,6 Hz, iH), 3,45 (q, J = 6,6 Hz, 3H), 2,35 (s,
1H), 1,98 (s, 1H), 1,89-1,60 (m, 9H). 1,58-1,40 (m, 1H), 1.20 (t, J= 6.9 Hz, 3H)

Vi du 138: axit (15,45)-4-((2-((6-((R)-3-((3-etoxypyridin-2-yl)oxy)piperidin-1-

yl)pyrazin-2-yl)amino)pyrimidin-4-yljoxy)xyciohexan-1-carboxylic

L Ne oo i
O\ O\/\N/E\N]\N/b‘J\\/rxlj\o’Cj -
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Hop chét néu & d3 muc dugc tao ra theo cach tuong ty nhu & Vi du 46
biang cach sir dung (R)-2-clo-6-(3~((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (0,137g, 0,410mmol) d& duge diéu ché trong Vi du didu ché 3 va metyl
(1S,45)-4-((2-aminopyrimidin-4-yl)oxy)xyclohexan-1-carboxylat (0,134g,

0,533mmol) da duoc didu ché trong Vi du didu ché 51. (Hidu sut: 62%)
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'H-NMR (400MHz, DMSO-D6) § 9,13 (s, 1H), 8,60 (s, 1H), 8,20 (d, J =
- 5,5Hz, 1H), 7,86-7,75 (1H), 7,65 (dd, J= 4,8, 1,6 Hz, 1H), 7,18 (dd, /= 7.8, 1.4
Hz, 1H), 6,85 (dd, J = 7.8, 5,0 Hz, 1H), 6,32 (d, J = 5,9 Hz, 1H), 5,17 (s, 1H),
5,13-5,00 (m, 1H), 4,07 (dd, J= 13,5, 3,0 Hz, 1H), 3,95-3,83 (m, 2H), 3,78 (d, J =
11,4 Hz, 1H), 3,50 (dd, J = 13,3, 7,8 Hz, 1H), 3,46-3,38 (m, 2H), 2,36 (s, 1H),
2,06 (d, J= 11,0 Hz, 1H), 1,88-1,59 (m, 9H), 1,53 (q, J = 4,1 Hz, 1H), 1,27-1,15
(m, 3H)

Vi du 139: axit (R)-6-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin—4-yl)picoﬁnic

LO_ /(/N]\ 5\!\4\“ 0
[ N O.\T/\N NN \\N/\I N\\T/U\OH
Z l\) ; r\/

(R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (23,2mg,
0,07mmol) d3 duoc didu ché trong Vi du diéu ché 1 va etyl 6-(2-aminopyrimidin-
- 4-yl)picolinat (17mg, 0,07mmol) da dugc didu ché trong Vi du didu ché 72,
tris(dibenzylidenaxeton)dipaladi(0) (3,8mg, 4,18 pmol), 4,5~
bis(diphenylphosphino)-9,9-dimetylxantin (3,62mg, 6,26 pmol) va xesi cacbonat
(56,7mg, 0,17mmol) dugc hoa tan trorg 1,4-dioxan va dugc khue‘iy dudi su hdi
lru trong 4 gid. Sau khi phan ng da hoan thanh, hdn hop phén tng nay dugc lam
ngudi xudng nhiét d6 trong phong, duoc pha lodng bang etyl axetat, dugc rira
bang dung dich nudc natri hydro cavbonat va nuge mudi, va dugc 1am kho trén
magie sulfat, va dung md6i hitu co dugc loai bd dudi ap sut giam. Hop chét néu &
d& muc da thu dugc bing cach tinh ché bing cot silicagel (hexan:etyl axetat).
(Hiéu sut: 21%)

Hop chét este da thu duoc (7,8mg, 0,014mmol) duge hoa tan trong THE:
metanol: nudc = 1:1:1, va lithi hydroxit (1,0mg, 0,04mmol) dugc bd sung vao,
tiép d6 khudy & nhiét do trong phong trong 12 gio. Sau khi hoan thanh phan tng,
n6 duge pha lodng bang nuée, duge trung hoa bang dung dich axit clohydric 1N,

dugc chiét bang etyl axetat, va duge 1am kho trén magie sulfat, va dung mdi hiru
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co duoc loai bo duéi 4p sudt giam. Hop chat néu & @ muc da thu dugc bing cach
tinh ché bang cdt silicagel (etyl axetat:metanol). (Hiéu sut: 27%)

'H-NMR (400MHz, METANOL-D4) § 8,89-8,80 (1H), 8,66-8,61 (1H),
8,52-8,45 (1H), 8,24-8,20 (1H), 8,14-8,08 (1H), 8,04-7,96 (1H), 7,71-7,63 (1H),
7,06-6,96 (1H), 6,95-6,79 (4H), 4,47-4,33 (1H), 4,07-3,81 (5H), 3,80-3,51 (3H),
2,20-1,89 (3H), 1,70-1,50 (1H), 1,37-1,28 (1H), 1,28-1,23 (3H)

Vi du 140: axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yDhamino)pyrimidin-4-yl)phenyl)axetic

Hop chit néu & d& muc dugc tao ra theo cach twong tu nhu & Vi du 12
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,574¢g, 1,718mmol) da thu dugc trong Vi du diéu ché 1 va metyl 2-(3-(2-
aminopyrimidin-4-yl)phenyl)axetat (0,38g, 1,562mmol) da thu dugc trong Vi du
didu ché 70. (Hiéu suét 2 budc: 8%)

"TH-NMR (400MHz, METANOL-D4) 6 8,87 (t, J = 15,1 Hz, 1H), 8,55-
8,46 (m, 1H), 8,16-3,02 (m, 1H), 8,02-7,92 (m, 1H), 7,73-7,55 (m, 1H), 7,55-7,43
(m, 1H), 7,43-7,31 (m, 2H), 7,07-6,93 (m, 1H), 6,93-6,76 (m, 3H), 5,43 (d, J =
14,6 Hz, 1H), 4,36 (td, J = 6,4, 3,2 Hz, 1H), 3,90-3,83 (m, 2H), 3,73 (q, J = 6,7
Hz, 1H), 3,69-3,59 (m, 2H), 3,56 (d, J = 8,7 Hz, 2H), 2,13-1,91 (m, 2H), 1,92-
1,79 (m, 1H), 1,68-1,44 (m, 1H), 1,24 (t, J= 6,9 Hz, 3H)

Vi du 141: axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic
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Hop chit néu & d& muc duoc tao ra theo cach twong tu nhu & Vi du 46
bang céch sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,097g, 0,292mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 2-(3-(2-
aminopyrimidin-4-yl)phenyl)-2-metylpropanoat (0,087g, 0,321mmol) da dugc
didu ché trong Vi du diéu ché 53. (Hiéu suét: 53%)

'H-NMR (500MHz, CLOROFOM-D) ¢ 9,10 (s, 1H), 8,53 (d, J = 5,2 Hz,
1H), 8,40 (s, 1H), 7,79 (d, J= 7,9 Hz, 1H), 7,74 (s, 1H), 7,59 (d, J = 7,9 Hz, 1H),
7,55-7.43 (m, 2H), 7,09-6,86 (m, 4H), 4,33 (td, J=7.9, 3,7 Hz, 1H), 4,19-4,10 (m,
1H), 4,10-3,96 (m, 2H), 3,84 (dt, J= 12,9, 4,8 Hz, 1H), 3,55 (dd, J= 13,1, 7,9 Hz,
1H), 3,51-3,37 (m, 1H), 2,18 (d, J = 18,9 Hz, 1H), 2,06-1,98 (m, 1H), 1,98-1,91
(m, 1H), 1,73-1,60 (m, 7H), 1,41 (t, J= 7,0 Hz, 3H)

Vi du 142: axit (R)-2-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic

l\o | N N
CN(OU/[\N]\QJI\N/ I OH

Hop chit néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 12
bing cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (0,081g, 0,243mmol) da thu dugc trong Vi du diéu ché 3 va metyl 2-(3-
(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat (0,06g, 0,221mmol) da thu
dwogce trong Vi du didu ché 53. (Hiéu suit 2 budc: 52%)

"H-NMR (400MHz, CLOROFOM-D) 6 8,97 (s, 1H), 8,51-8,42 (m, 1H),
8,28 (s, 1H), 8,01-7,81 (m, 1H), 7,81-7,75 (m, 2H), 7.75-7,67 (m, 1H), 7,60-7,49
(m, 1H), 7,48-7,37 (m, 1H), 7,20 (dd, J = 5.5, 1,8 Hz, 1H), 7,00-6,92 (m, 1H),
6,82-6,74 (m, 1H), 5,24-5,11 (m, 1H), 4,02 (dd, J = 13,3, 2,7 Hz, 1H), 3,98-3,83
(m, 2H), 3,83-3,67 (m, 2H), 3,49 (t, J= 9,4 Hz, 1H), 2,27-2,09 (m, 1H), 2,02-1,83
(m, 2H), 1,66 (d, J=5,0 Hz, 1H), 1,63 (s, 6H), 1,35-1,25 (m, 3H)
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Vi du 143: axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic

L .
@OULN]\H/RN | 0
OH

Hop chit néu & dé muc duogc tao ra theo cach twong tu nhu & Vi du 12
bing cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,271g, 0,811mmol) da thu dugc trong Vi du diéu ché 1 va metyl 2-(4-(2-
aminopyrimidin-4-yl)phenyl)-2-metylpropanoat (0,22, 0,73 7mmol) da thu dugc
trong Vi du didu ché 55. (Hiéu sudt 2 bude: 27%)

"H-NMR (400MHz, CLOROFOM-D) § 9,12 (s, iH), 8,48 (t, J = 4,3 Hz,
1H), 8,12 (d, J= 8,2 Hz, 2H), 7,89 (d, J = 13,7 Hz, 1H), 7,71 (s, 1H), 7,66 (d, J =
8,2 Hz, 2H), 6,95 (ddd, J= 13,4, 7,7, 1,7 Hz, 2H), 6,90-6,79 (m, 2H), 4,42-4,23
~ (m, 1H), 4,11-3,88 (m, 3H), 3,84-3,69 (m, 1H), 3,69-3,54 (m, 1H), 3,44 (t, /=9.8
Hz, 1H), 2,18-2,05 (1H), 2,05-1,79 (m, 2H), 1,71 (d, J = 14,6 Hz, 6H), 1,65-1,47
(m, 1H), 1,41-1,30 (m, 3H)

Vi du 144: axit (R)-2-(4-(2-((6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic

y 210
|
x° NN N)\N/ 0
| ! H I
Z “OH

Hop chit néu & dé Il‘li_lC dugec tao ra theo cach twong tu nhir & Vi du 12
bang cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yD)pyrazin (0,271g, 0,811mmol) d& thu dugc trong Vi du didu ché 3 va metyl 2-(4-
(2-aminopyrimidin-4-yl)phenyl)-2-metylpropanoat (0,2g, 0,737mmol) da thu

duoc trong Vi du diéu ché 55. (Hidu sudt 2 bude: 42%)
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'H-NMR (400MHz, CLOROFOM-D) 6 9,08 (s, 1H), 8,47 (d, J = 5,0 Hz,
1H), 8,11 (d, J= 8,7 Hz, 2H), 7,79 (s, 1H), 7,74 (d, J = 5,0 Hz, 2H), 7,65 (d, J =
8,7 Hz, 2H), 7,24 (s, 1H), 6,93 (d, J = 7,8 Hz, 1H), 6,86-6,72 (m, 1H), 5,19 (s,
1H), 3,97 (d, J = 13,3 Hz, 1H), 3,93-3,71 (m, 4H), 3,62-3,42 (m, 1H), 2,23-2,08
(m, 1H), 2,08-1,88 (m, 2H), 1,71 (d, J = 17,4 Hz, 6H), 1,64 (d, J = 6,9 Hz, 1H),
1,31-1,22 (m, 3H)

Vi du 145: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)propanoic

L N P
o) 2N N/WA 0
& NLNle.N;wOH
ICAR RS

Hop chit néu & dé muc dugc tao ra theo céch tuong tu nhu & Vi du 46
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,090g, 0,269mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 3-(3-(2-
aminopyrimidin-4-yl)phenyl)propanoat (0,076g, 0,295mmol) da dugc didu ché
trong Vi du didu ché 57. (Hiéu suét: 37%)

'TH-NMR (500MHz, CLOROFOM-D) 6 9,38 (s, 1H), 8,53 (d, J = 5.2 Hz,
1H), 8,37 (s, 1H), 7,73 (d, J = 5,8 Hz, 2H), 7,50 (d, J= 7,3 Hz, 1H), 7,42 (t, J =
7,6 Hz, 1H), 7,35 (d, J= 7,6 Hz, 1H), 7,01 (q, J = 8,1 Hz, 2H), 6,92 (dd, J= 13,9,
7.5 Hz, 2H), 4,34 (g, J = 3,9 Hz, 1H), 4,14 (dd, J = 13,3, 3,5 Hz, 1H), 4,08-3,97
(m, 2H), 3,85 (d, J = 17,4 Hz, 1H), 3,55 (dd, /= 13,3, 7,8 Hz, 1H), 3,43 (d, J =
9,5 Hz, 1H), 3,16 (t, J = 6,1 Hz, 2H), 2,71 (t, J = 6,3 Hz, 2H), 2,19 (s, 1H), 2,04
(m, 1H), 1,94 (m, J= 1H), 1,67-1,62 (1H), 1,49-1,35 (3H)

Vi du 146: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yhamino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic
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L N |
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Hop chit néu & d& muc dugc tao ra theo cach twrong tu nhu ¢ Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (329mg,
0,985mmol) da duge didu ché trong Vi du diéu ché 1 va metyl 3-(3-(2-
aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (281mg, 0,985mmol) da dugc
didu ché trong Vi du diéu ché 59. (Hiéu suét 2 budc: 27%)

'H-NMR (400MHz, CLOROFOM-D) 6 9.43 (d, J = 1,4 Hz, 1H), 8,51 (d,
J=5,0 Hz, 1H), 8,32 (s, 1H), 7,71 (d, J = 8,7 Hz, 2H), 7,36 (t, J= 7,5 Hz, 1H),
7,23 (q, J = 2,9 Hz, 2H), 7,08-6,79 (m, 4H), 4,40-4,21 (m, 1H), 4,20-4,07 (m, 1H),
4,07-3,90 (m, 2H), 3,90-3,72 (1H), 3,52 (dd, J = 12,8, 7.8 Hz, 1H), 3,37 (t, J =
10,7 Hz, 1H), 3,02 (s, 2H), 2,15 (q, J = 5,5 Hz, 1H), 2,04-1,79 (m, 2H), 1,73-1,50
(m, 1H), 1,39 (t, J="7,1 Hz, 3H), 1,24 (s, 6H)

Vi du 147: axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

LO N N~ 0
CN(OU/[\N]\H/KN | OH

Hop chét néu & dé muc duoc tao ra theo cach tuong tu nhu & Vi du 22
bang cach sit dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin (123mg, 0,366mmol) da duoc didu ché trong Vi du didu ché 3 va tert-
butyl 3-(3-(2-aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (120mg,
0,366mmol) da dugc didu ché trong Vi du didu ché 80. (Hiéu suét 2 bude: 85%)

TH-NMR (400MHz, CLOROFOM-D) 6 9,39 (s, 1H), 8,49 (d, J = 5,0 Hz,
1H), 8,33 (s, 1H), 7,82-7,64 (m, 3H), 7,37 (t, J = 7,8 Hz, 2H), 7,25 (s, 2H), 6,95
(dd, J=17.8, 1,4 Hz, 1H), 6,82 (dd, J=17.8, 5,0 Hz, 1H), 5,21 (td, /= 6,7, 3,4 Hz,
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1H), 4,06-3,69 (SH), 3,64-3,50 (m, 1H), 3,02 (dd, J = 16,9, 13,3 Hz, 2H), 2,26-
2,12 (m, 1H), 2,09-1,92 (m, 2H), 1,77-1,59 (m, 1H), 1,39-1,27 (m, 3H), 1,24 (d, J
= 5,9 Hz, 6H)

Vi du 148: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyridin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

o LD i
@/OU SN NJ\\N OH

Hop chit néu & d& muc dugc tao ra theo cach tuong twy nhu & Vi du 22
bing cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyridin (122mg,
0,366mmol) di dugc didu ché trong Vi du didu ché 4 va ferr-butyl 3-(3-(2-
aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (120mg, 0,366mmol) da dugc
diéu ché trong Vi du didu ché 80. (Hiéu suét 2 bude: 12%)

'"H-NMR (400MHz, CLOROFOM-D) 6 8,49 (s, 1H), 8,23 (d, J= 5,5 Hz,
1H), 7,69-7,46 (m, 2H), 7,42-7,26 (m, 3H), 7,10 (d, /= 9,1 Hz, 1H), 7,06-6,93 (m,
1H), 6,89-6,78 (m, 1H), 6,78-6,62 (m, 3H), 6,15 (d, J = 8,7 Hz, 1H), 4,56 (s, 1H),
3,91-3,63 (m, 3H), 3,54 (d, J= 13,7 Hz, 1H), 3,45 (d, J = 11,9 Hz, 1H), 3,29 (s,
1H), 3,00 (dd, J = 24,5, 13,0 Hz, 2H), 2,15-1,89 (m, 3H), 1,62 (d, J = 15,6 Hz,
1H), 1,26 (d, J = 8,2 Hz, 6H), 1,16 (t, J= 7,1 Hz, 3H)

Vi du 149: axit (R)-3-(3-(2-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

0]
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Hop chit néu & dé muc dugce tao ra theo cach tuong tu nhu 6 Vi du 22
bang cach sir dung (R)-4-clo-2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin
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(122mg, 0,366mmol) da dugc didu ché trong Vi du diu ché 5 va fert-butyl 3-(3-
(2-aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (120mg, 0,366mmol) da
duoc didu ché trong Vi du diéu ché 80. (Hiéu suét 2 budc: 74%)

'H-NMR (400MHz, METANOL-D4) § 8,68 (d, J= 5,5 Hz, 1H), 8,13-7,95
(m, 4H), 7,65 (d, J = 5,5 Hz, 1H), 7,55-7,33 (m, 2H), 7,00 (d, J = 7,8 Hz, 1H),
6,94-6,79 (3H), 4,68 (s, 1H), 4,35 (d, J= 11,9 Hz, 1H), 4,02-3,84 (m, 2H), 3,78 (d,
J =123 Hz, 1H), 3,61-3,42 (m, 1H), 3,40-3,32 (m, 1H), 3,00 (s, 2H), 2,19-1,92
(m, 3H), 1,67 (q, J=4,6 Hz, 1H), 1,27 (t, J= 6,9 Hz, 3H), 1,24-1,15 (6H)

Vi du 150: axit (R)-3-(3-(2-((4-(3-(2-etoxyphenoxy )piperidin- 1-ylpyrimidin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropancic

Hop chit néu & d& muc dugc tao ra theo cich trong tu nhu & Vi dy 22
bang cach sir dung (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin
(122mg, 0,366mmol) da dugc didu ché trong Vi du diéu ché 6 va rers-butyi 3-(3-
(2-aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanocat (120mg, 0,366mmol) da
duogc didu ché trong Vi du didu ché 80. (Hiéu sut 2 budc: 70%)

"H-NMR (400MHz, CLOROFOM-D) 6 8.52 (s, 1H). 8,33 (s, 1H), 7,66 (d,
J=17.8 Hz, 1H), 7,35 (t, J= 7,3 Hz, 2H), 7,27 {d, J = 7,3 Hz, 2H), 7,05-6.71 (m,
5H), 6,31 (s, 1H), 4,40 (d, J = 4,1 Hz, 1H), 4,06-3.81 (m, 3H), 3,69 (¢, J= 21,0
Hz, 1H), 2,95 (s, 2H), 2,04 (s, SH), 1,68 (d, J = 9,1 Hz, 1H), 1,36 (t, J= 6,9 Hz,
3H), 1,25 (s, 6H)

Vi du 151: axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)axetic
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Hop chit néu & d& muc duoc tae ra theo cach tuong tw nhu & Vi du 12
bang cach st dung (R)-2-clo-6-( 3-(2-etoxyphenoxy)piperidin_1-yl)pyrazin
(0,106g, 0,317mmol) di thu dugc trong Vi du diéu ché 1 va metyl 2-(4-(2-
aminopyrimidin-4-yl)phenyl)axetat (0,07g, 0,288mmol) di thu dugc trong Vi du
didu ché 74. (Hiéu suét 2 bude: 4%)

'H-NMR (400MHz, METANOL-D4) 5 8.86 (s, 1H), 8,54-8,46 (m, 1H),
8,07 (d, J = 8,7 Hz, 2H), 7,65 (s, 1H), 7,51-7,43 (2H), 7,40 (d, J = 5,5 Hz, 1H),
7,05-6,96 (1H), 6,96-6,80 (m, 3H), 4,41 (g, J = 3,2 Hz, 1H), 3,99-3,77 (m, 4H),
3,74 (dt, J= 13,6, 3,9 Hz, 1H), 3,69-3,57 (m, 1H), 3,54 (s, 2H), 2,19-2,05 (m, 1H),
2,05-1,96 (m, 2H), 1,96-1,88 (m, 1H}, 1,26 (1, 3H)

Vi du 152: axit (R)-2-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yijphenyl)axetic
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Hop chat néu & dé muc duge tao ra theo cach trong tu nhu ¢ Vi du 12
bang cach st dung (R)-2-clo-6-(3-((3-etoxypyridin—2—yl)ox‘y)piperidin-l--
yDpyrazin (0,143g, 0,428mmol) da thu duoc trong Vi du didu ché 3 va metyl 2-(4-
(2-aminopyrimidin-4-yl)phenyl)axetat (0,1g, 0,389mmol) da thu dugc trong Vi du
didu ché 74. (Hiéu suit 2 budc: 1%) ,

'H-NMR (400MHz, CLOROFOM-D) 6 9,07 (s, 1H), 8,53-8,41 (1H), 8.11
(d, J= 8,2 Hz, 2H), 7,80-7,70 (m, 2H), 7,51 (d, J = 8,2 Hz, 2H), 7.46 (s, 1H), 7,22
(d, J=5,0 Hz, 1H), 6,99-6,91 (m, 1H), 6,85-6,75 (m, 1H), 5,20 (t, /= 3.4 Hz, 1H),
4,03-3,97 (m, 1H), 3,94-3,83 (m, 2H), 3,79 (q, J = 7,0 Hz, 2H), 3,74 (s, 2H), 3,56-
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3,42 (m, 1H), 2,17 (d, J= 10,1 Hz, 1H), 2,06-1,93 (m, 2H), 1,66 (s, 1H), 1,27 (t, J
= 6,9 Hz, 3H)

Vi duy 153: axit (R)-3-(4-(2-((6-(3-(2-éfoxyphenoxy)piperidin—1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

L N
P o L1
Noncann

Hop cht néu & d& muc duoc tao ra theo cach trong tu nhu & Vi du 22

bang cach sir dung (R)—2-clp-6-(3-(2-etoxyphenoxy)piperidin—1-yl)pyrazin
(73,9mg, 0,221mmol) da dugc didu ché trong Vi du diéu ché 1 va tert-butyl 3-(4-
(2-aminopyrimidin—4-yl)phenyl)-Z,2-dimetylpropan0at (72,5mg, 0,221mmol) da
duogc diéu ché trong Vi du diéu ché 81. (Hiéu suét 2 budc: 61%)

'H-NMR (CLOROFOM-D) 6 9,07 (s, 1H), 8,49 (d, J= 5.2 Hz, 1H), 7,98
(d, J="17,9 Hz, 2H), 7,83 (s, 1H), 7,81-7,73 (1H), 7,34 (d, J= 7.9 Hz, 2H), 7,24 (d,
J=5,2 Hz, 1H), 7,04-6,79 (m, 4H), 4,33 (d, J = 7,6 Hz, 1H), 4,11-4,02 (m, 1H),
4,02-3,89 (m, 2H), 3,82-3,69 (m, 1H), 3,64 (dd, J = 13,4, 7,3 Hz, 1H}), 3,56-3,42
(1H), 2,97 (d, J= 15,0 Hz, 2H), 2,16-2,06 (m, 1H), 2,01 (d, J= 14,0 Hz, 1H), 1,93
(d, J= 11,9 Hz, 1H), 1,67-1,51 (m, 1H), 1,37 (t, J= 6,9 Hz, 3H), 1,26 (d, J = 5,2
Hz, 6H)

Vi du 154: axit (R)-3-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-y!)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

o L1
A O~y ﬁ)\\N
N OH

Hop chét néu & dé muc dugc tao ra theo cach tuong ty nhu & Vi du 1 bing
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cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(70,4mg, 0,210mmol) da duoc diéu ché trong Vi du didu ché 3 va metyl 3-(4-(2-
aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (60,0mg, 0,210mmol) da
dugc diéu ché trong Vi du diéu ché 76. (Hiéu suit 2 budce: 63%)

'H-NMR (400MHz, METANOL-D4) o 8,87 (s, 1H), 8,60-8,43 (m, 1H),
8,08 (d, J= 8,2 Hz, 2H), 7,70 (q, J = 2,3 Hz, 2H), 7,49-7,26 (m, 3H), 7,04 (dd, J=
7.8, 1,4 Hz, 1H), 6,84 (dd, J= 1.8, 5,0 Hz, 1H), 5,29-5,12 (1H), 4,14 (dd, J= 13,7,
5,5 Hz, 1H), 3,97-3,69 (m, 4H), 3,64 (t, J = 9,4 Hz, 1H), 3,03-2,94 (2H), 2,20-
1.95 (m, 3H), 1,75-1,56 (m, 1H), 1,25-1,14 (m, 9H)

Vi du 155: axit (R)-3-(4-(2-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

|\\ ’ ’
SRR .

Hop chit néu & dé muc dugc tao ra theo cach twong tw nhu ¢ Vidu 1 béng
cach str dung (R)-4-clo-2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin (70,2mg,
0,210mmol) da duge didu ché trong Vi du didu ché 5 va metyl 3-(4-(2-
aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (60,0mg, 0,210mmol) da
duoc didu ché trong Vi du didu ché 76. (Hidu suét 2 budc: 64%)

'H-NMR (400MHz, METANOL-D4) 6 8,55 (d, J= 5,5 Hz, 1H), 8,15 (d, J
= 5,9 Hz, 1H), 8,11-8,02 (2H), 7,70 (d, J = 5,9 Hz, 1H), 7,46 (d, J= 5.5 Hz, 1H),
7,37 (d, J = 8,7 Hz, 2H), 7,13-6,98 (m, 1H), 6,98-6,80 (m, 3H), 4,35 (td, /=172,
3,5 Hz, 1H), 4,24 (dd, J = 13,3, 3,2 Hz, 1H), 4,05-3,89 (m, 3H), 3,86-3,72 (1H),
3,66 (td, J= 8,7, 4,0 Hz, 1H), 2,96 (s, 2H), 2,20-2,04 (m, 1H), 2,01-1,92 (m, 1H),
1,92-1,78 (m, 1H), 1,67-1,48 (m, 1H), 1,32 (t, J=7,1 Hz, 3H), 1,20 (s, 6H)

Vi du 156: axit (R)-3-(4-{2-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

]
N
Ne)
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L PO
OH

Hop chit néu & d& muc duoc tao ra theo cach tirong tu nhu & Vi du 1 bé‘lng
cach st dung (R)-2-clo-4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin (70,2mg,
0,210mmol) d& dugc didu ché trong Vi du diéu ché 6 va metyl 3-(4-(2-
aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (60,0mg, 0,210mmol da duge
didu ché trong Vi du diéu ché 76. (Hiéu sudt 2 budc: 36%)

"H-NMR (400MHz, METANOL-D4) 6 8,59 (d, J=55Hz, 1H), 8,08 (d, J
= 8,2 Hz, 2H), 7,95 (d, J= 6,9 Hz, 1H), 7,61 (d, J=5,5 Hz, 1H), 7,39 (4, /= 8,2
Hz, 2H), 7,06-6,96 (m, 1H), 6,96-6,76 (m, 3H), 6,54 (d, J = 6,4 Hz, 1H), 4,56 (s,
1H), 4,37-4,17 (1H), 4,06-3,86 (m, 2H), 3,86-3.73 (m, 1H), 3,66-3,51 (m, 1H),
3,34 (d, J= 5,5 Hz, 1H), 2,93 (s, 2H), 2,17-1,96 (m, 3H), 1.76-1,57 (m, 1H), 1,29
(t,J= 6,9 Hz, 3H), 1,15 (s, 6H)

Vi du 157: axit (R)-3-(4-(2-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-

yl)pyrimidin-2-yl)amino)pyrimidin-4-y!)phenyl)-2,2-dimetylpropanoic

N/

L .

Hop chit néu & dé muc duoc tao ra theo cach tuong tiw nhu & Vidy 1 b%ng
cach st dung (R)-2-clo-4-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-yl)pyrimidin
(70,4mg, 0,210mmol) da dugc diéu ché trong Vi du didu ché 7 va metyl 3-(4-(2-
aminopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (60,0mg, 0,210mmol) da
dugc didu ché trong Vi du didu ché 76. (Hiéu suét 2 bude: 60%)

"H-NMR (400MHz, METANOL-D4) 6 8,61 (4, J= 5,5 Hz, 1H), 8.17-8,01
(2H), 7,94 (d, J= 6,9 Hz, 1H), 7,68 (d, J = 3,7 Hz, 1H), 7,63 (d, J= 5,5 Hz, 1H),
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7.38 (d, J = 8,2 Hz, 2H), 7,21-7,04 (1H), 6,93-6,76 (m, 1H), 6,57 (d, J = 4,6 Hz,
1H), 5,32 (s, 1H), 4,62-4,04 (1H), 4,02-3,74 (3H), 3,73-3,54 (m, 1H), 2,94 (s, 2H),
2,19-1,96 (m, 3H), 1,82-1,63 (m, 1H), 1,30 (q, J = 6.9 Hz, -1H), 1,27-1,20 (m,
3H), 1,17 (s, 6H) |

Vi du 158: axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic

Hop chét néu & d& muc duge tao ra theo cach twong tu nhu & Vi du 12
bing céch st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin
(0,175g, 0,525mmol) da thu dugc trong Vi du didu ché 1 va etyl 2-(3-(2-
aminopyrimidin-4-yl)phenoxy)-2-metylpropancat (0,19g, 0,63 Immol) dé thu
dugc trong Vi du diéu ché 68. (Hiéa sudt 2 bude: 62%)

"H-NMR (400MHz, METANCL-D4) ¢ 8,85 (s, 1H), 8,49 (d, J = 5,0 Hz,
1H), 7,76-7,55 (m, 3H), 7,40-7,26 (m, 2H), 7,05 (d, J= 7,3 Hz, 2H), 6,99 (d, J =
5,9 Hz, 1H), 6,87 (s, 3H), 4,74-4,49 (1H), 4,49-4,32 (1H), 3,90 (d, J = 14,2 Hz,
2H), 3,83-3,69 (m, 2H), 3,65 (s, 1H), 2,08-1,97 (2H), 1,92 (s, 1H), 1,63-1,59 (1H),
1,56 (s, 6H), 1,26 (s, 3H)

Vi du 159: axit (R)-2-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic

b le g i
o C N7 SN ONT N O%OH
| | H
~

Hop chit néu & d&& muc duge tao ra theo cach twong tw nhu 6 Vi du 1 bing

cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
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(78,0mg, 0,232mmol) da dugc didu ché trong Vi du didu ché 3 va etyl 2-(3-(2-
aminopyrimidin-4-yl)phenoxy)-2-metylpropanoat (70,0mg, 0,232mmol) d& dugc
didu ché trong Vi du didu ché 68. (Hiéu suét 2 budc: 64%)

'H-NMR (CLOROFOM-D) 6 9,24 (s, 1H), 8,51 (d, J = 5,2 Hz, 1H), 8,09
(s, 1H), 7,79-7,74 (1H), 7,71 (s, 1H), 7,55 (d, J= 7.6 Hz, 1H), 7,37 (t, J= 7,8 Hz,
1H), 7,33-7,27 (1H), 7,16-7,07 (1H), 6,97 (d, J = 7,6 Hz, 1H), 6,88-6,76 (1H),
5,22 (q, J = 3.4 Hz, 1H), 3,99 (d, J = 13,4 Hz, 1H), 3,96-3,83 (m, 3H), 3,83-3,71
(m, 1H), 3,66-3,50 (m, 1H), 2,25-2,12 (m, 1H), 2,09-1,95 (m, 2H), 1,78-1,67 (m,
1H), 1,67-1,58 (6H), 1,29 (t, J= 6,9 Hz, 3H)

- Vi du 160: axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic

L _
@Gmx )
H OH
>y

Hop chit néu & dé muc duoc tao ra theo cach tuong tu nhu & Vi du 12
bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,277g, 0,83mmol) da thu dugc trong Vi du diéu ché 1 va etyl 2-(4-(2-
aminopyrimidin-4-yl)phenoxy)-2-metylpropanoat (0,3g, 0,996mmol) da thu duogc
trong Vi du diéu ché 69. (Hiéu sut 2 bude: 33%)

"TH-NMR (MeOD) 6§ 8,89 (s, 1H), 8,43 (d, J= 4,9 Hz, 1H), 7,97 (d, J=8,2
Hz, 2H), 7,61 (s, 1H), 7,19 (d, J= 5,2 Hz, 1H), 7,00 (d, /= 7,0 Hz, 2H), 6,93 (d, J
= 7.6 Hz, 1H), 6,89-6,68 (m, 3H), 4,33 (t, J = 3,2 Hz, 1H), 3,95-3,77 (m, 3H),
3,64 (q, J = 6,7 Hz, 1H), 3,59-3,49 (m, 2H), 2,06-1,98 (m, 2H), 1,94 (d, /= 4.6
Hz, 1H), 1,89-1,74 (m, 1H), 1,61 (d, /= 13,7 Hz, 6H), 1,24 (t, /= 7,0 Hz, 3H)

Vi duy 161: axit (R)-2-((4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)amino)-2-metylpropanoic

232
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? Ejonil* I X on

H o

Hop chét mong mudn néu & d& muc duiyc tao ra theo cach tuong tu nhu &
Vi du 1 bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,15g, 0,45mmol) da dugce tbng hop trong Vi du didu ché 1 va etyl 2-((4-(2-
aminopyrimidin-4-yl)phenyl)amino)-2-metylpropanoat (45mg, 0,75mmol) da
duoc tong hop trong Vi du didu ché 99. (Hiéu sut: 61%)

"H-NMR (MeOD) 6 8,92 (s, 1H), 8,39 (d, J= 5,5 Hz, 1H), 7,99 (d, J= 8.8
Hz, 2H), 7,68 (s, 1H), 7,30 (d, /= 5,5 Hz, 1H), 7,04 (d, J= 7,6 Hz, 1H), 6,99-6,84
(m, 3H), 6,70 (d, J= 8,8 Hz, 2H), 4,46 (s, 1H), 4,03-3,83 (m, 4H), 3,83-3,71 (1H),
3,71-3,55 (1H), 2,06 (d, J = 24,4 Hz, 2H), 1,99-1,88 (1H), 1,65 (s, 1H), 1,59 (s,
6H), 1,37-1,28 (m, 3H)

Vi du 162: axit (R)-2-(4-((2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)phenyl)axetic

L N -_OH
SRCAS

Hop chit néu & dé muc duogc tao ra theo cach twong tu nhu & Vi du 12
bang céach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,142¢g, 0,424mmol) da thu dugc trong Vi du didu ché 1 va metyl 2-(4-((2-
aminopyrimidin-4-yl)oxy)phenyl)axetat (0,1g, 0,386mmol) da thu dugc trong Vi
du diéu ché 103. (Hiéu suit 2 budc: 29%)

'"H-NMR (400MHz, CLOROFOM-D) ¢ 8,31 (d, J = 5,5 Hz, 1H), 7,70-
7,61 (1H), 7,55 (s, 1H), 7,45 (d, J = 8,2 Hz, 2H), 7,42-7,37 (1H), 7,13-7,07 (2H),
6,92 (dd, J= 7.1, 1,6 Hz, 2H), 6,89-6,79 (m, 2H), 6,53 (d, J = 5,5 Hz, 1H), 4,33-
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4,18 (m, 1H), 4,04-3,87 (m, 3H), 3,80 (s, 2H), 3,71-3,52 (2H), 3,48-3,35 (m, 1H),
2,09-2,00 (m, 1H), 2,00-1,84 (m, 2H), 1,61-1,49 (m, 1H), 1,39-1,30 (3H)

Vi du 163: axit (R)-2-(4-((2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1i-
yl)pyrazin-2-yl)amino)pyrimidin-4-yl)phenyl)axetic

L / / .
N ’

Hop chét néu & dé& muc duoc tao ra theo cach tuong tu nhu & Vi du 12
bang céch sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yDpyrazin (0,142g, 0,424mmol) da thu dugc trong Vi du didu ché 3 va metyl 2-(4-
((2-aminopyrimidin-4-yl)oxy)phenyl)axetat (0,1g, 0,386mmol) da thu dugce trong
Vi du diéu ché 103. (Hiéu suit 2 budc: 14%)

"TH-NMR (400MHz, CLOROFOM-D) § 8,31 (d, J = 5,5 Hz, 1H), 7,77-
7,69 (m, 2H), 7,50-7,42 (m, 3H), 7,32 (s, 1H), 7,09 (dd, J = 6,4, 1,8 Hz, 2H), 6,55
(dd, J= 17,8, 1,4 Hz, 1H), 6,80 (dd, J= 7.8, 5,0 Hz, 1H), 6.55 (d. J= 3,9 Hz, 1H),
5,14 (q, J= 3,5 Hz, 1H), 3,96-3,79 (m, 5H), 3,74 (q, J= 7,0 Hz, 2H), 3,52 (s, 1H),
2,11 (dd, J= 15,8, 8,9 Hz, 1H), 2,01-1,90 (m, 2H), 1,68-1,57 (m, 1H), 1,26 (d, J=
6,9 Hz, 3H)

Vidu 164: axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

LO N N=
@OULN]\H/L\N

Hop chét néu & dé muc dugc tao ra theo cach twong tu nhu & Vi du 22

bang cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazia
(129mg, 0,41mmol) di duoc tbng hop trong Vi du didu ché 1 va tert-butyl 3-(3-
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(2-clo-5-flopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (150mg, 0,4 1mmol) da
duge tdng hop trong Vi du didu ché 79. (Hidu suit 2 bude: 32%)

'H-NMR (400MHz, METANOL-D4) § 8,79 (s, 1H), 8,49 (d, J = 3,0 Hz,
1H), 7,94 (d, J = 11,4 Hz, 2H), 7,65 (s, 1H), 7,42 (t, J= 7.5 Hz, 1H), 7,36 (d, J =
7.8 Hz, 1H), 7,04-6,93 (rﬁ, 1H), 6,92-6,76 (m, 3H), 4,48 (s, 1H), 3,95 (d, J= 5,9
Hz, 2H), 3,87 (tdd, J= 16,9, 6,9, 2,7 Hz, 2H), 3,78 (d, /= 13,7 Hz, 1H), 3,60-3,42
(m, 1H), 2,96 (s, 2H), 2,11-1,88 (m, 3H), 1,59 (s, 1H), 1,33-1,20 (m, 3H), 1,19 (s,
6H)

Vi du 165: axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yDpyrazin-2-yl)amino)-5-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-

dimetylpropanoic

@@Ll Y

Hop chit néu & d& muc dugc tao ra theo cach twong ty nhu & Vi du 22
bing cach sir dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-
yl)pyrazin (36mg, 0,11mmol) da duoc téng hop trong Vi du didu ché 3 va tert-
butyl 3-(3-(2-amino-5-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat
(42mg, 0,11mmol) da duge téng hop trong Vi du diéu ché 86. (Hiéu suit 2 bude:
15%)

'H-NMR (400MHz, METANOL-D4) § 8,81 (s, 1H), 8,45 (d, J = 4,1 Hz,
1H), 7,98 (s, 1H), 7,94 (d, J= 7,8 Hz, 1H), 7,73-7,63 (m, 2H), 7,41 (t, J=7,5 Hz,
1H), 7,35 (d, J= 7,8 Hz, 1H), 7,03 (dd, J=7.8, 1.4 Hz, 1H), 6,80 (dd, /="7.8, 5,0
Hz, 1H), 5,15 (q, J = 2,9 Hz, 1H), 4,06-3,94 (m, 1H), 3,94-3,70 (m, 5H), 3,62 (d,
J=8,2 Hz, 1H), 2,96 (s, 2H), 2,16-1,88 (m, 4H). 1,69-1,54 (m, 1H), 1,21-1,10 (m,
9H)

Vi du 166: axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-ylyoxy piperidin-1-
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yi)pyrazin—Z-yl)amino)-6-(triﬂometyl)pyrimidin-4-yl)phenyl)-2,2—

dimetylpropanoic

L N
X
Crorh

Hop chit néu & d& muc duogc tao ra theo cach turong tu nhu & Vi du 1 bang

cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(104mg, 0,31mmol) da duoc téng hop trong Vi du diéu ché 3 va metyl 3-(3-(2-
amino-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (100mg,
0,28mmol) di duogc tng hop trong Vi du diéu ché 93. (Hiéu suét 2 budc: 65%)

"H-NMR (400MHz, METANOL-D4) 6 8,81 (s, 1H), 8,07 (s, 1H), 8,04 (d,
J=1,3 Hz, 1H), 7,70 (s, 1H), 7,69 (s, 1H), 7,67 (dd, J = 5,0, 1,4 Hz, 1H), 7,48-
7,34 (m, 2H), 7,00 (dd, J = 7,8, 1,4 Hz, 1H), 6,79 (dd, J = 7.8, 5,0 Hz, 1H), 5,17
(q,J=2,7 Hz, 1H), 4,12 (dd, J = 13,0, 4,8 Hz, 1H), 3,96-3,68 (m, 4H), 3,60 (td, J
=90, 4,1 Hz, 1H), 2,98 (s, 2H), 2,17-1,99 (m, 2H), 1,95 (s, 1H), 1,71-1,54 (m,
1H), 1,24-1,15 (m, 9H) |

Vi du 167: axit (R)-3-(3-(2-((6-(3-(2-ctoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic

Hop chét néu & @ muc duge tao ra theo cach twong tw nhu & Vi du 1 bing

cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (104mg,
0,31mmol) da dugc téng hop trong Vi du didu ché 1 va metyl 3-(3-(2-amino-6-
(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoat (100mg, O,28nﬁnol) da
duoc tdng hop trong Vi du didu ché 93. (Hiéu suit 2 bude: 49%)
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'H-NMR (400MHz, METANOL-D4) & 8,85 (s, 1H), 8,07 (s, 1H), 8,06-
7,96 (m, 1H), 7,70 (s, 1H), 7,69 (s, 1H), 7,49-7,31 (m, 2H), 6,99 (dd, J = 7,5, 2,1
Hz, 1H), 6,93-6,77 (m, 3H), 4,42 (t, J= 3,4 Hz, 1H), 3,99-3,82 (4H), 3,82-3,69 (m,
1H), 3,69-3,52 (1H), 2,98 (s, 2H), 2,12-2,00 (2H), 1,93 (t, /= 8,9 Hz, 1H), 1,60 (d,
J=3,7Hz, 1H), 1,23 (t, J= 7,1 Hz, 3H), 1,19 (s, 6H)

Vi du 168: axit (R)-2-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2-metylpropanoic '

%O\OINLJ@“\@%@

Hop chit néu & d& muc duogc tao ra theo cach twong tu nhu & Vi du 12
bang cach sir dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,108¢g, 0,324mmol) da thu dugc trong Vi du didu ché 1 va metyl 2-(3-(4-
aminopyrimidin-2-yl)phenyl)-2-metylpropanoat (0,08g, 0,295mmol) da thu duge

‘trong Vi du diéu ché 111. (Hiéu suit 2 budc: 94%)

"TH-NMR (400MHz, METANOL-D4) § 8,40 (d, J= 1,8 Hz, 1H), 8,27 (t, J -
= 6,4 Hz, 1H), 8,22-8,11 (m, 2H), 7,62 (d, J = 8,7 Hz, 1H), 7,51 (d, J = 7,8 Hz,
1H), 7,46-7,37 (m, 1H), 7,32 (s, 1H), 6,96 (t, /= 6,9 Hz, 1H), 6,84 (d, J= 4,6 Hz,
2H), 6,82-6,75 (m, 1H), 4,43 (s, 1H), 3,94-3,77 (m, 4H), 3,77-3,63 (1H), 3,56 (d,
J=9,1 Hz, 1H), 2,10-2,00 (2H), 1,92 (d, J = 8,7 Hz, 1H), 1,61 (s, 6H), 1,60-1,55
(1H), 1,24 (dd, J=6,2, 2,1 Hz, 3H)

Vi du 169: axit (R)-2-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2-metylpropanoic

OH
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Hop chit néu & d& muc dugc tao ra theo cach twong ty nhu & Vi dy 12
bing céch st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin
(0,095g, 0,284mmol) d3 thu dugc trong Vi du didu ché 1 va metyl 2-(4-(4-
aminopyrimidin-2-yl)phenyl)-2-metylpropanoat (0,07g, 0,258mmol) da thu dugc
trong Vi du diéu ché 112. (Hiéu sut 2 budc: 87%)

'H-NMR (400MHz, METANOL-D4) 6 8,31-8,21 (m, 3H), 8,16 (s, 1H),
7,61 (d, J= 2,3 Hz, 1H), 7,52-7,44 2H), 7,29 (d, J=3,7 Hz, 1H), 6,95 (d, J= 7,8
Hz, 1H), 6,86-6,81 (m, 2H), 6,81-6,75 (m, 1H), 4,41 (d, J = 2,3 Hz, 1H), 3,96-
3,74 (4H), 3,67 (d, /= 13,7 Hz, 1H), 3,60-3,45 (m, 1H), 2,10-1,99 (m, ZH), 1,95-
1,84 (m, 1H), 1,63 (d, J= 15,1 Hz, 1H), 1,57 (s, 6H), 1,25 (t, /= 7,8 Hz, 3H)

Vi du 170: axit (R)-3-(3-(4-((6-(3-(2-etoxyphenoxy piperidin-1-yi)pyrazin-2-
yljamino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic

L
O\QL leJ\Cf <o

Hop chit néu & dé muc duge tao ra theo cach tirong tu nhu & Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (82,0mg,
0,245mmol) da duoc didu ché trong Vi du didu ché 1 va metyl 3-(3-(4-
aminopyrimidin-2-yl)phenyl)-2,2-dimetylpropanoat (70,0mg, 0,245mmol) da
duroc didu ché trong Vi du didu ché 90. (Hidu sudt 2 bude: 65%)

'H-NMR (400MHz, METANOL-D4) ¢ 8,36 (s, 1H), 8,34-8,26 (m, }H) .
8,26-8,13 (m, 2H), 7,70 (s, 1H), 7,39 (t, J = 7,5 Hz, 1H), 7,36-7.22 (m, 2H), 7,C
(d, J=7,8 Hz, 1H), 6,94-6,75 (m, 3H), 4,47 (t, J= 3,4 Hz, 1H), 4,02-3,84 (m, 4H),
3,84-3,72 (m, 1H), 3,71-3,55 (m, 1H), 2,99 (s, 2H), 2,22-2,02 (m, ZH), 2,00-1,31
(m, 1H), 1,75-1,54 (m, 1H), 1,27 (t, J= 6,9 Hz, 3H), 1.21 (s, 6H)

Vidu 171: axit (R)-3-(3-(4-((6-(3-((3-etoxypyridin-2-yljoxyipiperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-2-yljphenyl)-2,2-dimetylpropancic
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L .
(1(0 N/[::]\N/(N Fj "j\OH

Hop chit néu & d& muc dugce tao ra theo cich tuong tw nhu & Vidu 1 bfmg
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(71,6mg, 0,214mmol) da dugc didu ché trong Vi du diéu ché 3 va metyl 3-(3-(4-
aminopyrimidin-2-yl)phenyl)-2,2-dimetylpropanoat (61,0mg, 0,214mmol) da
duge diéu ché trong Vi du diu ché 90. (Hiéu suit 2 bude: 45%)

'H-NMR (400MHz, CLOROFOM-D) § 9,30 (s, 1H), 8,40 (d, J = 5,9 Hz,
1H), 8,35-8,18 (m, 2H), 7,80-7,62 (m, 2H), 7,47-7,31 (1H), 7,24 (d, J= 7,3 Hz,
1H), 7,09 (s, 1H), 6,91 (dd, J = 7,8, 1,8 Hz, 1H), 6,79 (dd, J = 7.8, 5,0 Hz, 1H),
6,50 (d, J= 35,5 Hz, 1H), 5,21 (q, J= 3,2 Hz, 1H), 4,02-3,72 (m, 4H), 3,63 (s, 1H),
3,57 (s, 1H), 3,01 (dd, J = 23,3, 13,7 Hz, 2H), 2,22-2,07 (m, 1H), 2,02 (¢, /= 5,0
Hz, 2H), 1,75-1,53 (m, 1H), 1,29-1,22 (m, 9H)

Vidu 172: axit (R)-3-(4-(4-((6-(3-(2-etoxyphenoxy )piperidin- 1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic

N ' |
1 o) Ij\f"\l '
SHOAS R GEH

Hop chit néu & dé muc duoc tao ra theo cach tuong tu nhur & Vi du 1 béng,
cach st dung (R)-2-clo-6-(3 -(2—et0xyphenoxy)piperidin~l—yl)pyrazin (82,0mg,
0,245mmol) da dugc didu ché trong Vi du diéu ché 1 va metyl 3-(4-(4-
aminopyrimidin-2-yl)phenyl)-2,2-dimetylpropanoat (70,0mg, 0,245mmol) da
dugc didu ché trong Vi du diéu ché 96. (Hiéu suét 2 bude: 59%)

"H-NMR (400MHz, METANOL-D4) 6 8,30 (d, J= 5,9 Hz, 1H), 8,24 (d, J
= Q.2 Hz, 3H), 7,69 (s, 1H), 7,42-7,24 (m, 3H), 7,00 (d, /= 7,3 Hz, 1H), 6,94-6,74



48638 2401261

(m, 3H), 4,48 (t, J= 3,4 Hz, 1H), 4,02-3,82 (m, 4H), 3,82-3,70 (m, 1H), 3,70-3,53
(m, 1H), 2,95 (s, 2H), 2,22-1,87 (m, 3H), 1,74-1,55 (m, 1H), 1,36-1,23 (3H), 1,20
(s, 6H)

Vi du 173: axit (R)-3-(4-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin—2-yl)amino)pyrimidin-2—yl)phenyl)-2,2-dimety1propanoic

Hop chét néu & dé muc duogc tao ra theo cach twong tu nhu & Vi du 1 bi‘mg
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(82,0mg, 0,245mmol) da dugc diéu ché trong Vi du didu ché 3 va metyl 3-(4-(4-
aminopyrimidin-2-yl)phenyl)-2,2-dimetylpropanoat (70,0mg, 0.245mmol) da
dugc diéu ché trong Vi du diéu ché 96. (Hiéu suit 2 bude: 52%)

"H-NMR (400MHz, METANOL-D4) 6 8,31 (d, J= 5,5 Hz, 1H), 8,28-8,22
(2H), 8,20 (s, 1H), 7,70 (s, 1H), 7,60 (dd, J = 5.0, 1.4 Hz, 1H), 7,40-7,20 (3H),
7,02 (dd, J=17.,8, 1,4 Hz, 1H), 6,71 (dd, J= 7.8, 5,0 Hz, 1H), 5,26 (t, J= 2,7 Hz,
1H), 4,23 (dd, J = 13,7, 5,5 Hz, 1H), 4,00-3,68 (m, 4H), 3,70-3,51 (m, 1H), 2,95
(s, 2H), 2,23-1,91 (m, 3H), 1,67 (dd, J=09.1, 3,2 Hz, 1H), 1,23-1,12 (m, 9H)

Vi du 174: axit (R)-2-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic

. N |
Lo LI LI o X
@U Niufg)@/)&OH

Hop chit néu & d& muc dugc tao ra theo cach twong tu nhu & Vi du 1 béng

cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (53,2mg,
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0,159mmol) da duge didu ché trong Vi du diéu ché 1 va etyl 2-(3-(4-
aminopyrimidin-2-yl)phenoxy)-2-metylpropanoat (48,0mg, 0,159mmol) da duoc
diéu ché trong Vi du diéu ché 95. (Hiéu suét 2 budc: 47%)

'H-NMR (CLOROFOM-D) 6 9,25 (s, 1H), 8,54-8,41 (1H), 8,11 (d, J=7.9
Hz, 2H), 7,71 (d, J = 5,8 Hz, 1H), 7,45-7,34 (1H), 7,17-7,04 (1H), 7,04-6,93 (m,
3H), 6,93-6,79 (m, 2H), 6,57 (d, J = 5,5 Hz, 1H), 4,36 (t, J = 3,4 Hz, 1H), 4,06-
3,84 (m, 3H), 3,80-3,61 (2H), 3,51 (t, J = 8,8 Hz, 1H), 2,18-2,06 (m, 1H), 2,06-
1,98 (m, 1H), 1,95 (dd, J= 12,2, 4,3 Hz, 1H), 1,68-1,64 (1H), 1,64 (s, 6H), 1,35 (t,
J=17,0 Hz, 3H)

Vi du 173: axit (R)-2-(3-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic

Lo NS AN 0
CN(OULNHJQ\@O%OH

Hop chit néu & @& muc duge tao ra theo cach twong tu nhu & Vi du 1 bing
cach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(53,3mg, 0,159mmol) d& dugc didu ché trong Vi du didu ché 3 va etyl 2-(3-(4-
aminopyrimidin-2-yl)phenoxy)-2-metylpropanoat (48,0mg, 0,159mmol) da dugc
didu ché trong Vi du diéu ché 95. (Hiéu sudt 2 bude: 51%)

"TH-NMR (CLOROFOM-D) ¢ 9,22 (s, 1H), 8,47 (d, J = 5,8 Hz, 1H), 8,20-
8,05 (m, 2H), 7,83-7,68 (m, 2H), 7,39 (t, J= 7,9 Hz, 1H), 7,12 (d, J= 7,3 Hz, 1H),
6,95 (d, J= 7,6 Hz, 1H), 6,87 (s, 1H), 6,82 (dd, J=17.6, 4,9 Hz, 1H), 6,55 (d, J =
5,8 Hz, 1H), 5,28-5,17 (1H), 4,05-3,77 (m, 4H), 3,77-3,66 (m, 1H), 3,66-3,56 (m,
1H), 2,24-2,10 (m, 1H), 2,10-1,96 (m, 2H), 1,76-1,63 (m, 7H), 1,27 (t, /= 7,0 Hz,
3H)

Vi du 176: axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic
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Lo N N7 0
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Hop chét néu & dé muc duoc tao ra theo cach tuong tu nhu & Vi du 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin (107mg,
0,322mmol) da duoc diéu ché trong Vi du didu ché 1 va etyl 2-(3-(2-
aminopyrimidin-4-yl)phenoxy)-2-metylpropanoat (97,0mg, 0,322mmol) da dugc
didu ché trong Vi du didu ché 68. (Hiéu suit 2 budc: 62%)

'"H-NMR (400MHz, CLOROFOM-D) § 9,29 (s, 1H), 8,52 {(d, /= 5,5 Hz,
1H), 8,09 (t, J = 1,8 Hz, 1H), 7,69 (s, 1H), 7,65 (s, 1H), 7,55 (d, J = 7,8 Hz, 1H),
7,37 (t,J=17,8 Hz, 1H), 7,29 (d, J = 5,0 Hz, 1H), 7,19-7,07 (m, 1H), 7,07-6,94 (m, -
2H), 6,94-6,80 (m, 2H), 4,41-4,23 (m, 1H), 4,12-4,05 (m, 1H), 4,05-3,88 (m, 2H),
3,80 (q, J = 4,4 Hz, 1H), 3,67-3,51 (1H), 3,44 (t, J = 9,6 Hz, 1H), 2.16-2,08 (m,
1H), 2,07-1,96 (1H), 1,95-1,82 (m, 1H), 1,68-1,53 (7H), 1,38 (t, /= 6,9 Hz, 3H)

Vi du 177: axit (R)-2-(4-(6-((6-(3-(2-etoxy-4-flophenoxy)piperidin-1-yl)pyrazin-

2-yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic
Lo L0
: O
0]

Hop chit néu ¢ d& muc dugce tao ra theo cach twong tu nhu ¢ Vi du 1 bang
cach st dung (R)-2-clo-6-(3-(2-etoxy-4-flophenoxy)piperidin-1-yl)pyrazin
(94,0mg, 0,266mmol) da dugc diéu ché trong Vi du diéu ché 118 va etyl 2-(4-(6-
aminopyridin-2-yl)phenoxy)-2-metylpropanoat (80,0mg, 0,266mmol) da C!u"cjc
didu ché trong Vi du didu ché 97. (Higu suit 2 buée: 59%)

'TH-NMR (400MHz, CLOROFOM-D) § 8,05 (s, 1H), 7,82-7,64 (m, 4H),
7,64-7,46 (1H), 7,14 (d, J = 7,8 Hz, 1H), 7,09-6,96 (m, 2H), 6,88 (t, /= 7,1 Hz,
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1H), 6,58 (dd, J= 10,1, 2,7 Hz, 1H), 6,53-6,38 (1H), 4,31-4,17 (m, 1H), 4,04 (d, J
= 11,9 Hz, 1H), 3,99-3,84 (m, 2H), 3,75 (t, J = 6,6 Hz, 1H), 3,53 (dd, J = 13,0, 7,5
Hz, 1H), 3,47-3,31 (m, 1H), 2,16-2,05 (m, 1H), 2,00 (q, J = 3,4 Hz, 1H), 1,94-
1,82 (m, 1H), 1,65 (s, 6H), 1,60 (q, J=4,6 Hz, 1H), 1,36 (t, J= 7,1 Hz, 3H)

Vidu 178: axit (R)-2-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin—1-y1)pyrazin—2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic

X N
POwewE |
> ULNI fx@xw

Hop chét néu & d& muc duoc tao ra theo cach twong tu nhu & Vidu 1 béng
cach st dung (R)-2-clo-6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin (110mg,
0,329mmol) da dugc didu ché trong Vi du didu ché 1 va metyl 2-(4-(4-
aminopyrimidin-2-yl)phenoxy)-2-metylpropanoat (90mg, 0,299mmol) d& dugc
didu ché trong Vi du didu ché 119. (Hiéu suit 2 budc: 64%)

'H-.NMR (400MHz, CLOROFOM-D) 6 8,37 (d, J = 5,9 Hz, 1H), 8,25-
8,07 (m, 3H), 7,79 (s, 1H), 7,75 (s, 1H), 7,23 (d, J = 5,9 Hz, 1H), 7,00-6,88 (4H),
6,88-6,77 (2H), 4,39-4,27 (m, 1H), 4,06-3,86 (m, 3H), 3,76-3,67 (m, 1H), 3,67-
3,58 (m, 1H), 3,45 (t, J = 9,4 Hz, 1H), 2,18-2,09 (m, 1H), 2,02-1,96 (m, 1H),
1,96-1,86 (m, 1H), 1,68 (s, 6H), 1,65-1,56 (m, 1H), 1,31 (q, J= 7,5 Hz, 3H)

Vi du 179: axit (R)-2-(4-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-2-yl)phencxy)-2-metylpropanoic

L N
ot e

Hop chét néu & d& muc dugc tao ra theo cch tuong ty nhu & Vi du 1 bang
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céach st dung (R)-2-clo-6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin
(98mg, 0,292mmol) da dugc diéu ché trong Vi du diéu ché 3 va metyl 2-(4-(4-
aminopyrimidin-2-yl)phenoxy)-2-metylpropanoat (80mg, 0,265mmol) da dugc
didu ché trong Vi du diéu ché 119. (Hiéu suit 2 budc: 66%)

'H-NMR (400MHz, CLOROFOM-D) § 8,42-8,29 (m, 1H), 8,15 (d, J =
8,2 Hz, 3H), 7,80 (s, 1H), 7,75 (s, 1H), 7,65 (dd, J = 4,8, 1,6 Hz, 1H), 7,24-7,15
(1H), 7,04-6,94 (m, 2H), 6,91 (dd, J=17.8, 1,4 Hz, 1H), 6,78-6,67 (1H), 5,22 (q, J
= 3,2 Hz, 1H), 4,01-3,91 (m, 1H), 3,91-3,76 (m, 3H), 3,68 (d, J = 5,9 Hz, 1H),
3,60-3,45 (m, 1H), 2,23-2,08 (m, 1H), 2,00 (t, J = 5,0 Hz, 2H), 1,71 (d, J = 30,2
Hz, 6H). 1,58 (s, 1H), 1,25 (td, J= 7,0, 5,2 Hz, 3H)

Vi du thir nghiém: X4c dinh hoat tinh ¢ ché ddi véi hoat tinh enzym DGAT2
Hoat tinh e ché déi véi hoat tinh enzym DGAT2 duge khao sét bang

céch thuc hién dudi day dbi véi cac hop chat c6 Cong thire (1) theo sdng ché.

1. Diéu ché vecto biéu hién DGAT2

Dé diéu ché pBacPAK9-DGAT?2, ma la vecto biu hién DGATZ, gen
DGAT?2 & ngudi da duge khuéch dai bang phéan tng chudi polymeraza (PCR)
duoc nhan ban thanh cac vi tri EcoR1 va Xhol cta vecto pBacPAK9 (clonctech).
Trinh tu nucleotit cia cdc doan mdi duoc sir dung trong PCR 1a doan mdi xudi 5'
CTATAAATACGGATCCCGGGAATTCATGGACTACAAGGACGACGATGAC
AAGCTTAAGACCCTCATAGCCGCC va doan mdi nguoc 5'
TAAGCGGCCGCCCTGCAGGCCTCGAGTCAGTTCACCTCCAGGAC. Hon
hop dung dich phan tmg chtra 50ng ¢cDNA clone (OriGene), 200uM dATP, dCTP,
dTTP, dGTP, 200nM ctia mdi doan mdi, 1 don vi Tag DNA Polymerase (Toyobo),
1x PCR chét dém, vathé tich cudi dugc diéu chinh t6i 2 ul. Céc diéu kién phan
trng duoc thay dbi & 95°C trong 5 phut, tiép d6 12 30 1n 94°C trong 20 gidy, 60°C
trong 20 gidy, va 72°C trong 90 gidy, dugc tiép sau boi viéc phan tng tiép & 72°C
trong 7 phut.

2. Bidu hién DGAT?2 va diéu ché protein mang
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Protein DGAT2 & ngudi tai td hop dwoc biéu hién trong céc té bao Sf-21,
12 cac t& bao con tring, bang cach sir dung hé théng biéu hién baculovirus
BacPack (Clontech). Quy trinh san xut ngan gon nhu sau. Dau tién, vecto biéu
hién pBacPAK9-DGAT?2 duoc chuyén nhiém virut BacPAK6 DNA (Bsu36I digest)
vao céc t& bao sf21 nho st dung Bacfectin dé didu ché baculovirus biéu hién
DGAT? t4i tb hop. Baculovirus di giy nhiém cac té bao Sf-21 véi 10 MOI (gay
da nhi®m), va sau 72 gid, cac té bao di gay nhiém dugc thu gom va cac protein
mang duoc phan lap. Dé tach protein mang, vién té bao dugc hoa tan trong dung
dich sucroza chira 250mM sucroza, 10mM Tris (d0 pH 7.4), va 1ImM axit
etylendiamin-tetraaxetic (EDTA), va tiép d6 duoc lam ddng nhit bing cach si
dung bd ddng nhét nhan doi, va dich ndi bén trén duge ldy ra bang cach quay ly
tAm v&i 600xg trong 15 phat, va quay ly tdm véi 100000xg trong 1 gid dé loai bo
dich ndi bén trén, va vién con lai duoc tao ling lai trong 20mM chit dém HEPES
(d6 pH 7,4). Protein mang biéu hién qui mic DGAT?2 da didu ché duoc tao limg
trong 100pl va dugce luu gitt & -80°C cho t6i khi st dung. Nong dd protein dugc
dinh luong bang cach st dung b dung cu xét nghiém protein BCA (Thermo

Scientific).

3. X4c dinh hiéu qua e ché dbi véi hoat tinh enzym DGAT2

Phép phén tich In vitro DGAT2 dugc thyc hién nho si dung a
Phospholipid Flash Plate (PerkinElmer) dua trén nguyén téc ciia SPA (Scintilation
Proximity Assay). Dau tién, cac hop chit tc ché DGAT? da dwoc pha lodng 5 lan
hang loat tir 3nM téi 10 pM (néng d6 cudi, 1% DMSO) duge tron trong dung dich
dém chira 2pg DGAT2-protein mang va 20mM HEPES, 20mM MgCl,, Img/mL
BSA, 50uM 1,2 sn-oleoyl glyxerol (Sigma), dugc dat trong dia flash 96 16
(FlashPlate) va dugc phan ung & 37°C trong 20 phut, va tiép d6 1 pM dau [14C]
ole CoA (PerkinElmer, NEC651050UC) dugc bd sung t&i thé tich cubi 1a 100pL
va dugc phan tmg tiép & 37°C trong 15 phut. Sau khi phén mg enzym da hoan
thanh, 100pL isopropanol duge bd sung vao, dia ndy duoc ddy bang mang méng,
va dia nay dugc lic tir tir trong may lac dia. Ngay tiép theo, tin hiéu xa hinh

khuéch dai (cpm) trong Topcounter (Packard) dugc xac dinh dé do mirc d6 san
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* xudit triaxyl glycerol (TG) d4 gan nhan [14C] 1a mot san pham phan tng. Tri sb do

dugc khi hop chit nay khong duge xi Iy dugc sit dung lam db6i chimg duong, va

tri s6 do dugc ctia nhém dugc xir 1y bang hop chét nay dugce tinh toan dudi dang %

tuong d6i d€ xac dinh hiéu qua rc ché cta hop chat nay trong qua trinh san xuit

TG. Gia tri ICsg, 12 n6ng dd cia hgp ma no Gc ché qué trinh san xuat & mic 50%,

duoc x4c dinh bang cach xtt 1y gia tri dap tmg theo ndng do hop chét bing dudng

cong hdi quy phi tuyén tinh nhd st dung PRISM (Graphpad Inc.).

Két qua xac dinh hoat tinh ¢ ché doi vo6i tdc dong enzym DGAT2 cua

hop chat ¢ Cong thie (1), cac tri s6 ICsy cu the cta cac hop chat riéng & dugc

thé hién trong Bang 1 & dudi.

Béng 1
Vi du 1Cso Vi du 1Cs Vidu | ICs(uM) | Vida | TCs (ubD)
(pM) (VD)

1 6.2 46 1.8 91 0,34 136 03
2 6,5 47 >10 92 03 137 015
3 6.3 43 1.8 93 0.17 138|078
4 >10 49 =10 94 0,23 139 |>10
5 13,0 50 72 95 0,083 146 10,15
6 10,0 51 1.9 % 0.087 | 14v |16
7 8.8 52 0.73 97 0.9 142|038
8 0,55 53 0.51 98 0,49 43 |02
9 23 54 0.91 99 0.57 144 023
10 0.25 55 0,86 100|043 145 |17
1 0,059 |56 0.13 01 0,19 146|039
12 3.4 57 033 102 |0.14 147 10,15
13 0,96 58 031 103 |03 148 |31
14 3 59 37 104 0.7 149 |5

15 73 60 0,22 105 05 150 |12
16 >10 61 0091 | 106 | 0.49 151|017
17 13 62 0.17 107 ]0.25 52 081
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18 1,1 63 0,071 | 108 0,35 153 0,16
19 1,7 64 0,13 109 1,5 154 0,18
20 >10 65 1,5 110 0,17 155 0,55
21 >10 66 3,5 111 2,2 156 1.2
22 1,3 67 2.4 112 0.2 157 0,72
23 0,27 68 3,3 113 0,24 158 1,1
24 5,5 69 1,1 114 >10 159 0,56
25 1’10 70 >10 115 0,17 160 0,13
26 6,7 17 0,67 116 0,41 161 0,19
27 >10 72 0,14 117 >10 162 0,23
28 >10 73 0,89 118 2 163 0,86
29 6.4 74 0,98 119 3.2 164 0,32
30 2,4 75 0,89 120 0,89 165 0,064

131 0,13 76 0,3 121 0,59 166 0,47
32 >10 77 0.25 122 |61 167 | 0,67
33 >10 78 0,29 123 5,5 168 0,42
34 >10 79 0,27 124 0,34 169 0,26
38 0,44 80 0,31 125 1,8 170 0,25
36 >10 81 0,20 126 0.8 171 0,24
37 >10 82 0,12 127 2.9 172 0,25
38 >10 83 0,5 128 0,16 173 0,22
39 2,7 84 0,4 129 0,8 174 0,48
40 1,7 85 0,22 130 2,1 175 1,1
41 0,6 86 0,3 131 >10 176 0,59
42 3,7 87 0,5 132 6,7 177 0,38
43 3,1 88 1,3 133 3.6 178 0,49
44 4 89 1,2 134 0,025 179 0,59
45 0,77 90 12 135 0,074



48638 » 248/261

Yéu cau bao ho

1. Hop chét c6 cong thirc (1) duéi day, hodc muéi dugc dung hodc chit dong phan

clia no:
R! _D-
1 L
0 X _R3
[ TN
ZA
R? Céng thirc (1)
trong do:

mdi A va D ddc 14p 1a CH hodc N;

mdi B va E doc 1ap 1a CH, C-halogen, C-haloalkyl hodc N;
R! 13 alkyl, xycloalkyl hoic haloalkyl;

R? 13 hydro, halogen hoic alkyl;

- R1a-G-J;

. trong d6 G 1a aryl, arylen, arylen-alkylen, heteroaryl hogc heteroarylen;

- J 1a hydro, amino, aminocacbonyl, alkoxy-alkyl, xycloalkyl, xycloalkyl-

oxy, heteroxycloalkyl, aryl, aryl-oxy, aryl-alkoxy, heteroaryl, heteroaryl-amino,
qarboxyalkyl, carboxyalkenyl, carboxyalkyl-aryl, carboxyalkoxy-aryl,
éarboxyalkyl-heteroxycloalkyl, carboxyalkenyl-heteroxycloalkyl, carboxyalkoxy-
~ heteroxycloalkyl, carboxyalkyl-amino-aryl, carboxyalkyl-aryl-oxy hogc
carboxyalkyl-heteroaryl;
7 trong d6 alkyl, alkoxy, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl hodc
heteroarylen tuy y dugc thé bing mot hoic nhidu phan tir thé dugc chon tir halo, -
COOH, alkyl, alkoxy, haloalkyl, alkylsulfonyl va heteroaryl-alkyl; va

4 heteroxycloalkyl, heteroaryl va heteroarylen c6 mdt hodc nhiéu nguyén tir

khéc loai dugc chon tr N, O va S.

2. Hop chit theo diém 1 hodc mudi duoc dung hodc chit ddng phan cua nd, trong

do:
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mdi A va D doc lap 1a CH hodc N;

mdi B va E ddc 14p 1a CH, C-halogen, C-halo-C,-C; alkyl hodc N;

R'1a C,-C; alkyl, C;-C; xycloalkyl hoéc halo-C;-C; alkyl;

R’ 12 hydro, halogen hodc C;-C; alkyl;

R’ 1a-G-J;

trong d6 G la C4-Cyg aryl, C¢-Cyg arylen, C4-Cyg arylen-C;-C; alkylen,
heteroaryl c6 5 tGi 12 canh hodc heteroarylen c6 5 t6i 12 canh;

T 14 hydro, amino, aminocacbonyl, C;-C; alkoxy-C;-C; alkyl, C3-Cyj
xycloalkyl, C3-Cy xycloalkyl-oxy, heteroxycloalkyl c6 5 t¢i 12 canh, Ce-Cy aryl,
Cg-C1g aryl-oxy, Ce-Cygaryl-C;-C; alkoxy, heteroaryl c6 5 t6i 12 canh, heteroaryl
¢d 5 t6i 12 canh-amino, carboxy-C;-C; alkyl, carboxy-C,-C; alkenyl, carboxy-C;-
C; alkyl-C4-C; aryl, carboxy-C;-C; alkoxy-Cg-Cyg aryl, carboxy-C,-C; alkyl-
heteroxycloalkyl c6 5 t&i 12 canh, carboxy-C,-C; alkenyl-heteroxycloalkyl ¢6 5
td1 12 canh, carboxy-C;-C; alkoxy-heteroxycloalkyl ¢6 5 t6i 12 canh, carboxy-C;-
C; alkyl-amino-Cg-Cyg aryl, carboxy-C;-C; alkyl-C¢-C;g aryl-oxy hodc carboxy-C;-
C; alkyl-heteroaryl c¢6 5 t6i 12 canh;

trong d6 alkyl, alkoxy, xycloalkyl, aryl, heteroxycloalkyl, heteroaryl hodc
heteroarylen tity y duoc thé bang 1 t6i 4 phan tir thé duge chon tir halo, -COOH,
C;-Cyalkyl, C;-C; alkoxy, halo-C;-C; alkyl, C;-C; aikylsulfonyl va heteroaryl c6 5
té1 12 canh-Cy-C; alkyl; va

heteroxycloalkyl, heteroaryl va heteroarylen bao gbm 1 t6i 5 nguyén tir

khéc loai dugc chon tt N, O va S.

3. Hop chét theo diém 1 hodc mudi duoc dung hodc chét déng phan cia né, trong
d6 hop chét nay dugc chon tir nhém sau:
axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)thiazol-5-carboxylic;
(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4,5-
dimetylthiazol-2-amin;
(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)thiazol-2-amin;
(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4-
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phenylthiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)benzo[d]thiazol-
2-amin;

(R)-N-(6-(3 -(2-e_toxyphenoxy)piperidin— 1-yl)pyrazin-2-yl)-6-
metoxybenzo[d]thiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-6-
(metansulfonyl)benzo[d]thiazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-3-(1-(2-
metoxyetoxy)-2-metylpropan-2-yl)isooxazol-5-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)-4-
phenyloxazol-2-amin;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)benzo[d]oxazol-
2-amin;

(R)-5-clo-N-(6-(3-(2-etoxyphenoxy jpiperidin-1-yl)pyrazin-2-
yl)benzo[d]oxazol-2-amin;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylamino)benzo[d]oxazol-5-yl)axetic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yhamino)benzo[djoxazol-5-yl)-2-metylpropanoic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)-2,2-dimetylpropanoic;

axit (R,E)-3-(2-((6-(3-(2-etexyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-5-yl)acrylic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)benzofd]oxazol-5-yl)propanoic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-6-yl)-2-metylpropanoic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)benzo[d]oxazol-6-yl)propancic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yI)-N-(1 H-pyrazol-3-yDypyrazin-2-

amin;
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axit (R)-2-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1H-pyrazol-1-yl)axetic;

axit (R)-3-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1H-pyrazol-1-yl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-flopyrimidin-2- .
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(1-metyl-1 H-tetrazol-5-
yl)pyrazin-2-amin;

(R)-N-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-phenylpyrazin-2-amin;

(R)-N-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)metansulfonamit; |

(R)-2-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-N-(pyridin-4-ylmetyl)axetamit;

axit (R)-2-(4-((6~(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic;

axit (R)-2-(4-((6-(3-(2-etoxyphenoxy)pyridin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic;

axit (R)-2-(3-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)phenyl)-2-metylpropanoic;

axit (R)-3-(3’-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
[1,1°-biphenyl]-4-y1)-2,2-dimetylpropanoic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(pyridin-2-yl)pyrazin-2-amin;

axit (R)-6-((6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)nicotinic;

axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)isonicotinic;

axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)nicotinic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-y1)-2-metylpropanoic;

axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
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yl)amino)pyridin-3-yl)axetic;

axit (R, E)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)acrylic;

axit (R)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)propanoic;

axit (R)-3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)-2,2-dimetylpropanoic;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(5-phenylpyridin-2-
yl)pyrazin-2-amin;

(R)-6-(3-(2-etoxyphenoxy)piperidin-1-yl)-N-(4-phenylpyridin-2-
yl)pyrazin—Z-émin;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin—4-yl)phenyl)-2-metylproi>anoic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2-metylpropanoic; |

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
. yl)amino)pyridin—4-yl)phenyl)—2,2—dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-4-yl)phenyl)propanoic;

axit (R)-3-(3-(5-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(5-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-3-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-2-metylpropanoic;

axit (R)-3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-2,2-dimetylpropanoic;
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axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)pyrolidin-3-carboxylic;

axit 1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-3-metylpyrolidin-3-carboxylic;

axit 1 —(6-((6-((1{)-3 -(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylic;

axit (R)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-carboxylic;

axit (R)-1-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4- carboxylic;

axit (R)-2-(1-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4-yl)axetic;

axit (R)-2-(1-(6-((6-(3-(2-etoxyphenoxy )piperidin- 1 -yl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-4-y1)-2-metylpropanoic;

axit 2-(((S)-1-(6-((6-((R)-3-(2-etoxyphenoxy)piperidin- l-jfl)pyrazin-2-
yl)amino)pyridin-2-yl)piperidin-3-yl)axetic;

axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-Z-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3 -(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyridin-2-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((2-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrimidin-4-
yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-2-
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yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrimidin-2-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-yl)amino)-
1H-pyrazol-1-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin-4-yl)amino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)-5-
(triflometyl)pyrimidin-2-yl)amino)pyridin-2-yl)phenyi)-2,2-dimetylpropanoic;

axit (R)-3-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yDamino)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

(R)-(4-(6-({6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylyamino)pyridin-2-yl)phenyl)glyxin;

(R)-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)glyxin;

(R)-(4-(6-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyridin-2-yl)phenyl)giyxin;

(R)-(4-(6-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
ylhamino)pyridin-2-yl)phenyl)glyxin;

axit (R)-2-((4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenyl)amino)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-4-fiophenyl)-2,2-dimetyipropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
ylamino)pyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(6-{(6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yljoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropancic;

axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;
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axit (R)-2-(4-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-y1)-4-flophenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2- yl_);4—ﬂophenoxy)-2-metylpropanoic;

axit (R)-3-(4-(6-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)-1H-pyrazol-1-yl)-2,2-dimetylpropanoic;

axit (R)-3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yljoxy)benzoic; _

axit (R)-3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
ylaminoc)pyridin-2-yl)oxy)benzoic;

axit (R)-4-((6-((6-(3~(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yhamino)pyridin-2-yl)oxy)benzoic;

axit (R)-4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin- 1 -yl)pyrazin-2-
yhamino)pyridin-2-yl)oxy)benzoic;

axit (R)-2-(3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(3-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyraziri-
2-yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(4-{(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)-2-metylpropanoic;

axit (R)-2-(4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yljpyrazin-
2-yl)amino)pyridin-2-yl)oxy)pheny!)-2-metylpropanoic;

axit (R)-2-(3-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-2-(3-((6-((6-(3~((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
- 2-yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-2-(4-((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-2-(4-((6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
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2-yl)amino)pyridin-2-yl)oxy)phenyl)axetic;

axit (R)-4-(((6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)oxy)metyl)benzoic;

axit (R)-3-(3-(6-((6-(3 -(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1 -yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic; ‘

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyridin-2-yl)-4-flophenyl)-2,2-dimetylpropanoic;

axit (R)-2-(4-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-(triflometyl)pyridin-2-yl)phenyl)-2-metylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-4-(triflometyl)pyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-metylpyridin-2-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(6-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrazin-2-yl)phenyl)-2,2-dimetylpropanoic;

(R)-N-(6-(3-(2-etoxyphenoxy)piperidin- 1-yl)pyrazin-2-yl)pyrimidin-2-

- amin;
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axit (R)-2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-5-carboxylic;

axit (R)-2-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)pyrimidin-4-yl)-2-metylpropanoic;

axit (R)-2-(2-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrimidin-2-
yDpyrimidin-4-yl)-2-metylpropanoic;

(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-L-prolin;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)pyrolidin-3-carboxylic;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-3-metylpyrolidin-3-carboxylic;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2- |
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic;

axit (R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin- lv—yl)pyra.zin—Z-
yl)amino)pyrimidin-4-yl)piperidin-3-carboxylic;

axit 1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)-3-metylpiperidin-3-carboxylic;

axit (R)-1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-carboxylic;

axit 5-(2-((6-((R)-3 -(2-etoxyphenoxy)pipéridin- 1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)bixyclo[2,2,1]heptan-2-carboxylic;

axit (R)-2-(1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-yl)axetic;

axit (R)-2-(1-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-4-yl)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperazin-1-yl)axetic;

axit 2-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)axetic;

axit (E)-3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
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yl)amino)pyrimidin-4-yl)piperidin-3-ylacrylic;

axit 3-((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrifnidin—4-yl)piperidin—3 -yl)propanoic;

axit 2-(((S)-1-(2-((6-((R)-3-(2-etoxyphenoxy piperidin- 1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)axetic;
| axit 2-(((R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)axetic;

axit 2-(((R)-1-(2-((6-((R)-3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)piperidin-3-yl)oxy)-2-metylpropanoic;

axit (R)-4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yljoxy)xyclohexan-1-carboxylic;

axit (1R,47)-4-((2-((6-((R)-3-(2-etexyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)xyclohexan-1-carboxylic;

axit (1R,47)-4-((2-((6-((R)-3-({(3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-ylyamino)pyrimidin-4-yi)oxyxyclohexan-1-carboxylic;

axit (15,4s)-4-((2-((6-((R)-3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yljoxy)xyclohexan-1-carboxylic;

axit (18,45)-4-((2-((6-((R)-3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrazin-2-yl)amino)pyrimidin-4-y})oxy)xyclohexan-1-carboxylic;

axit (R)-6-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)picolinic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)axetic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yi)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-((3-etoxypyridin-2-yi)oxy piperidin-1-yl)pyrazin-2-

yl)amino)pyrimidin-4-yl)phenyl)-2-metylpropanoic:

b
W
[«2]



48638 259/261

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yI)phenyl)propanoic;

axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy )piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3 -(2-((6-(3 -(2-etoxyphenoxy)piperidin-1-yl)pyridin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(3-(2-((4-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-2-
yhamino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit {R)-2-(4-(2-((6-(3-(2-etoxyphenoxy )piperidin-1 —yl)pyraiin—Z-
yl)amino)pyrimidin-4-yi)phenyl)axetic;

axit (R)-2-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)axetic;

axit (R)-3-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yhamino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((2-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrimidin-4-
yhamino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((4-(3-(2-etoxyphenoxy )piperidin- 1-yl)pyrimidin-2-
yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-3-(4-(2-((4-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-
yl)pyrimidin-2-yl)amino)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;

axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-

259



48638 260/261

yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;
axit (R)-2-((4-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenyl)amino)-2-metylpropanoic;
axit (R)-2-(4-((2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)oxy)phenyl)axetic;
axit (R)-2-(4-((2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-
2-yl)amino)pyrimidin-4-yl)phenyl)axetic;
axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-5-flopyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-3-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-3-(3-(2-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-3-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)-6-(triflometyl)pyrimidin-4-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-2-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2-metylpropanoic;
axit (R)-2-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2-metylpropanoic;
axit (R)-3-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-3 -(3-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-3-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-3-(4-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenyl)-2,2-dimetylpropanoic;
axit (R)-2-(3-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic;
axit (R)-2-(3-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic;
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axit (R)-2-(3-(2-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-4-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(6-((6-(3-(2-etoxy-4-flophenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyridin-2-yl)phenoxy)-2-metylpropanoic;

axit (R)-2-(4-(4-((6-(3-(2-etoxyphenoxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic; va

axit (R)-2-(4-(4-((6-(3-((3-etoxypyridin-2-yl)oxy)piperidin-1-yl)pyrazin-2-
yl)amino)pyrimidin-2-yl)phenoxy)-2-metylpropanoic.

4. Duoc phém chira hop chét c6 Cong thire (1), hodc mudi dugc dung hoac chit
ddng phén cia no6 theo diém bat k¥ trong s6 cac didm tir 1 t6i 3 1am hoat chat
ding dé diéu tri cac bénh c6 lién quan dén diaxylglyxerol axyltransferaza 2

(DGAT?) ciing v&i chit mang duge dung.
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