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Linh vie ki thuit dwoc dé cip

Sang ché thudc vé linh vuc y hoc va dé cép dén dan xuét pyrazin, phuong phap
diéu ché dan xuét nay va tng dung trong y hoc, cu thé hon, dé cap dén dan xuét pyrazin
va tng dung cua dan xudt nay lam chét Gc ché protein tyrosin phosphataza 2 (SHP2)

trong viéc ngdn ngira va/hodc diéu tri bénh lién quan dén hoat dong SHP2 bat thudng.
Tinh trang k§ thuit ciia sang ché

Protein tyrosin phosphataza 2 (SHP2) thudc ho protein tyrosin phosphataza, co
lién quan dén viéc diu hoa su tdng sinh, séng sot, biét hoa, di chuyén va chét té bao
theo chuong trinh cua té bao. Trong nhitng ndm gan day, ngay cang nhiéu nghién ctu
d chi ra rang protein tyrosin phosphataza, chang han nhu SHP2, déng vai trd quan trong
trong céc khdi u. Cu thé 13, voi su nghién cu ngay cang ro rang hon vé vai trd ciia SHP2
trong khéi u, céc nghién ctiru da xac nhan réng viéc e ché sy hoat hoa bét thuong cia

SHP2 d trg thanh chién lugce khang khéi u kha thi.

Trong sb siéu ho protein tyrosin phosphataza, SHP2 la gen tién ung thu thuc chat
dau tién dong vai trd quan trong trong cac con dudng truyén tin hiéu khac nhau bao gom
chuyén hoa, biét hoa, ting sinh, di chuyén va sdng sot. SHP2 diéu hoa protein kinaza
hoat héa Ras-mitogen, chét tai nap tin hi¢u Janus kinaza va chét hoat hoa phién ma
(JAK-STAT) hodc phosphoinositid 3-kinaza-AKT va c4c con dudng truyén tin hiéu cta
yéu t6 hat nhan «B (NF-xB); SHP2 ciing déng vai trd lam chat diéu hoa chinh cta
protein-1 chét té bao theo chuong trinh (PD-1), céc con dudng truyén tin hiéu diém kiém
tra mién dich ctia chit lam suy giam u lympho B va T (BTLA) va c6 thé lién quan dén
qué trinh trc ché mién dich khéi u; ngoai ra, SHP2 hiém khi bi dot bién & cac khéi u ran,
trong khi n6 duoc biéu hién qua muc trong bénh ung thu déu va ¢, ung thu phoi khong

phai t& bao nhé, ung thw vii, ung thu gan, ung thu da day va ung thu tuyén giap.

Céc nghién ctru gdn day cho thiy rang viéc st dung két hop chat e ché SHP2 va
chét e ché u lympho kinaza thoai bién (ALK) c6 thé diéu tri cho cac bénh nhan kha’m;c,y
chit Grc ché ALK thé hé 1 hodc 2 va khong déap tng véi chét tre ché ALK thé hé 3. Viéc
str dung két hop chét Grc ché SHP2 va protein kinaza hoat hoa mitogen (MEK) hodc chat

tic ché protein kinaza serin/threonin (BRAF) c6 thé diéu tri cho bénh nhan c6 KRAS
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hodc thé dot bién protein kinaza serin/threonin (BRAF) khang lai protein kinaza hoat
hoa mitogen hodc chét trc ché protein kinaza serin/threonin. Chat trc ché SHP2 c6 thé
kich thich sy biéu hién qué muc cua thy thé estrogen o & bénh nhan méc bénh ung thu
v thé ba Am tinh va duoc két hop véi diéu tri noi tiét 1a su lwa chon diéu tri tiém nang
ddi voi bénh ung thu va thé ba 4m tinh. SHP2 ciing c6 thé anh hudng dén su ting sinh
té bao co tron mach mau, c6 lién quan mat thiét dén su phat trién va tién trién cta ching
x0 vira dong mach. Do d6, SHP2 1a muc tiéu dugc chat tiém nang véi trién vong ting

dung rong rai.
Ban chét ky thuét ciia sang ché
Van dé k¥ thuat can giai quyét

Vi cho &1 nay, chua c6 thude nao danh cho protein tyrosin phosphataza dugc ban
trén thi trudng va cac hop chét trong tai liéu ky thuat da biét ¢6 hoat tinh e ché SHP2
kém (vi du, WO2016/203406A1); nén muc dich ctia sang ché nay la dé xuit dan xuét
pyrazin méi c6 hoat tinh e ché SHP2 rét tot va co thé duge str dung dé ngan ngira
va‘hodc diéu tri cac bénh hodc réi loan phu thude hodc duge didu tiét boi thu thé khong

phai la protein tyrosin phosphataza.
Céc ké hoach str dung dé giai quyét van dé

Dé giai quyét vin dé k¥ thudt néu trén, sang ché dé xuét hop chét c6 cong thirc
(I) hodac mudi duogc dung, este, chét déng phén, sovat, tién dugc chat, hodc chit danh

ddu ddng vi cua no, trong d6 hop chit co cong thire (I) nay cé ciu tric:

R3
RS X S

( )n\Q/ Y\/[/ %N RS R7R8
. 9
Y\§\ A N\/\N R
(R)m R10 R1
11 2
(I ) R12 R13R

trong do:

mdi R! va R? 1a giéng hodc khac nhau, mdi nhém duoc chon doc lap tir H, D,
halogen, -CN, -COOH, -CHO, -OH, -NO, nhém duoc thé hoac khong dugc thé trong
sb: -NHy, C1-Cio alkyl, C1-Cio alkylamino, Ci-Cio alkoxy, C3-Cia xycloalkyl, C3-Ci2



52605 3/141

xycloalkyloxy, heteroxyclyl c6 tir 3 dén 12 canh, Cs-Cio aryl, heteroaryl c6 tir 5 dén 10
canh; hoac xycloalkyl hodc heteroxyclyl no hodac khong no co tur 3 dén 8 canh duogc tao
thanh boi R! va R2, tuy ¥, xycloalkyl hodc heteroxyclyl no hodc khong no cé tir 3 dén 8
canh nay duoc thé bang tir | dén 3 -OH, -NHa, -CN, NO,, halogen, C1-C1o alkyl, Ci-C1o
alkoxy, C1-C1o alkylamino, C3-C12 xycloalkyl, Cs-C1o aryl hodc heteroaryl c6 tir 5 dén
10 canh;

R? duoc chon tir H, D, -NHoa;
X duoc chon tir cac lién két hoa hoc, -NH-, -CONH-;

Y dugc chon tir N hodc CRY, trong do R duogc chon tir H, D, -OH, -CN, halogen,
Ci-Cio alkyl, Ci-Cio alkoxy, Cs3-Ci2 xycloalkylamino, Ci1-Cyo alkylamino, C3-Ciy
xycloalkyl, heteroxyclyl ¢6 tir 3 dén 8 canh, C1-Cio alkylamino duoc halogen héa, Ce-
C1o aryl hodc heteroaryl co tir 5 dén 10 canh, heteroxyclyl hodc heteroaryl nay tuy y
chtra tir 1 dén 4 nguyén tir khac loai, cac nguyén tir khéc loai nay dugc chon tr S, O, N

hodc NH;

mdi R* 1a gidng hodc khac nhau, va mdi R* duge chon doc 1ap tir H, D, halogen,
-CN, -COOH, -CHO, -OH, -NO,, -CONHR'*, hoac -NHCOR'®, nhém duoc thé hoac
khong duge thé trong sd: -NHa, C1-Cio alkyl, C1-Cio alkylamino, Ci-Cio alkoxy, C3-Cia
xycloalkyl, heteroxyclyl co tir 3 dén 12 canh, Cs-Cio aryl, heteroaryl ¢6 tir 5 dén 10 canh;
trong d6 mdi R* va R'S tiry v duoc chon doc 1ap tir C1-Cio alkylamino, C3-Ci2 xycloalkyl,
C6-Cio aryl, hodc heteroaryl co tur 5 dén 10 canh; nhom thé nay dugc thé béng mot hodc
nhiéu nhom trong sd Ci1-Cio alkyl, halogen, -NH,, -CN, -COOH, -CHO, -OH,
-NO3, C;-Cyp alkoxy, Ci-Cio alkylamino, C3-Ci2 xycloalkyl, C¢-Cio aryl, heteroaryl c6
tir 5 dén 10 canh hodc heteroxyclyl ¢6 tir 3 dén 12 canh, cc phan tir thé trén tiy y duge
thé bang 1 dén 3 nhom trong s6 C1-Cip alkyl, halogen, -NHa, -CN, -COOH, -CHO, -OH,
-NO2, Ci-Cyg alkoxy, C1-Cig alkylamino, C3-Cy2 xycloalkyl;

Q dugc chon tir Cs-Cio aryl, heteroaryl c6 tir 5 dén 10 canh, C4-C12 xycloalkyl,
heteroxyclyl ¢6 tir 3 dén 12 canh, spiroxyclyl hodc xyclyl c¢6 cau nbi Ce-Cia,
spiroheteroxyclyl hodc heteroxyclyl ¢6 cau nbi Cs-Cia; trong d6 heteroaryl ¢6 tir 5 dén
10 canh, heteroxyclyl ¢6 tir 3 dén 12 canh, spiroheteroxyclyl hodc heteroxyclyl ¢6 cau

ndi Ce-C14 nay chira tir 1 dén 3 nguyén tir khéac loai hodc nhom tay y tu N, NH, O, S, C
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(0). S (0);

mdi R® 12 gidng hodc khac nhau, va mdi R® duoc chon doc 1ap tir H, D, halogen,
-CN, -COOH, -CHO, -OH, -NO», nhém dugc thé hodc khong duogc thé trong s6: C1-Cio
alkyl, Ci-Cio alkylamino, Ci-Cio alkoxy, -NHz, C3-C12 xycloalkyl, heteroxyclyl c6 tr 3
dén 12 canh, Cs-Cio aryl, hodc heteroaryl c6 tur 5 dén 10 canh, nhom thé nay duogc thé
bang mot hodc nhidu nhom trong sb Ci-Cio alkyl, C3-Ci2 xycloalkyl, heteroxyclyl cé tir
3 dén 12 canh, halogen, -NHa, -CN, -COOH, -CHO, -OH, -NO», hydroxy-Ci-Cio-alkyl,
C1-Cyo alkoxy, Ci-Cyo alkylamino, heteroaryl c6 tur 5 dén 10 canh, Cs-Cio aryl, hodc
heteroxyclyl co tur 3 dén 12 canh; hodc vong no hoac khong no c¢6 tir 3 dén 6 canh duoc
tao thanh boi hai RS lién ké bat ky, tiy ¥, vong no hodc khong no c6 tir 3 dén 6 canh nay
duoc thé béng 1 d&én 3 -OH, -NH», -CN, halogen, Ci-Cio alkyl, Ci-Cyo alkoxy, C3-Ci2
xycloalkylamino, Ci-Cio alkylamino, C3-Ciy xycloalkyl, Ci-Cio alkylamino dugc

halogen hoa, C¢-Cio aryl hodc heteroaryl co tir 5 dén 10 canh;

RS, R7, R®, R?, R!0 R!, R??, RP dugc chon ddc 14p tr H, D, halogen, -CN,
-COOH, -CHO, -OH, -NO,, nhém duge thé hodc khong duoc thé trong sé: -NH,, C-
Cio alkyl, C1-Cyo alkylamino, Ci-Cio alkoxy, C3-Ci2 xycloalkyl, C3-Ci2 xycloalkyloxy,
heteroxyclyl ¢6 tur 3 dén 12 canh, Cs-C1o aryl, heteroaryl co tr 5 dén 10 canh, nhom thé
nay dwoc chon tir mot hoic nhiéu nhém trong sé Ci-Cio alkyl, C3-Ci2 xycloalkyl,
heteroxyclyl c6 tur 3 dén 12 canh, halogen, -NH», -CN, -COOH, -CHO, -OH, -NOx,
hydroxy-C1-C1o alkyl, Ci-Cio alkoxy, Ci-Cio alkylamino, heteroaryl c6 tir 5 dén 10 canh,
hodc Ce-Ci aryl.

mlao, 1, 2, hoac 3;
nlao, 1,2, hodc 3;
pla 0, 1 hodc 2.

Sang ché con dé xuat duge pham, chtra hop chat c¢6 cong thitc (I) nhu duge mo
ta trén day hoac mudi dugc dung, este, chét d@)ng phén, sovat, tién duoc chét, hodc chit
danh d4u dong vi ctia no.

Sang ché con dé xuét dang bao ché dugc, chira hop chit c6 cong thic (I) nhu
dugc mo ta trén day hodc mubi duogc dung, este, chét déng phan, sovat, tién duoc chét,

hodc chét danh du dé)ng vi cia n6 hodc dugc phém nhu dugc mo ta trén day, dang bao
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ché nay la bat ky trong sb cac dang vién nén, vién nang, thudc tiém, hat, bot, thudc dan,
vién tron, kem, bt nhao, gel, dang phan tan, dung dich dung duong miéng, dang xong,

hdn dich, huyén ph kho, miéng dan, hodc kem long.

Sang ché con dé xuét hop chét c6 cong thuce (I) hodc mubi dugc dung, este, chét
ddng phan, sovat, tién duoc chit, hodc chat danh diu dong vi ctia né nhu duge mo ta
trén day, hodc duoc phim trén day, hodc dang bao ché duoc nhu duge md ta trén day,
ma dugc st dung trong viéc ngan ngira va diéu tri cac bénh hoac réi loan phu thudc hodc

duoc didu tiét boi thu thé khong phai 1a protein tyrosin phosphataza.

Sang ché con dé xudt hop chit c6 cong thire (I) hodc mudi duge dung, este, chat
déng phan, sovat, tién duoc chit, hodc chat danh dau déng vi cda no, hoac dugc phém,
hoic dang bao ché duoc duoc mo ta trén diy dé sir dung trong viée ngan ngira va/hodc
didu tri cac bénh hodc rdi loan phu thudc hodc duoc diéu tiét bsi thu thé khong phai 1a

protein tyrosin phosphataza.

St dung hop chat co cong thie (1) hodc mudi dugc dung, este, chat dong phan,
sovat, tién dugc chét, hodc chat danh dau ddng vi cia nd, nhu dugc mo ta trén day, hodc
duoc phém nhu dugc mo ta trén day, hoac dang bao ché duoc nhu duoc mo ta trén day
trong viéc san xuét thude dé ngdn nglra va/hoac diéu tri cac bénh hodc tinh trang bénh

phu thudc hodc duoc diéu tiét boi thu thé khong phai 1a protein tyrosin phosphataza.

Sang ché con dé xudt phuong phap ngan ngira va/hoic didu tri cac bénh hodc rdi
loan phuy thudc hodc duge didu tiét bai thu thé khong phai 1a protein tyrosin phosphataza,
bao gdm cac bude: cho bénh nhan can sir dung dung lugng hitu hiéu cho tac dung diéu
tri ctia bt ky trong 36 hop chét co cong thue (I) duge mo ta trén day hoac mudi duge
dung, este, chét déng phéan, sovat, tién duoc chat, hodc chat danh dau déng V1 cua no,

hoédc dugc pham néu trén, hodc dang bao ché dugc néu trén.

Sang ché con dé xuat dang to hop dugc chira hop chat ¢ cong thire (I) dwge mo
ta trén day hodc mubi duoc dung, este, chét déng phan, sovat, tién duoc chét, hodc chét
danh dau déng v1 cua nod, hoac t6 hop dugc néu trén, hodc dang bao ché dugc néu trén,
va it nhat mot chét tri liéu bd sung.

Loi ich dat dugc cia sang ché

DAan xuét pyrazin méi theo sang ché nay ¢6 hoat tinh Grc ché SHP2 vuot trdi, voi
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hoat tinh @c ché SHP2 t6t hon dang ké so voi chit tre ché SHP2 trong tai lidu k¥ thuat
da biét (vi du, hop chét 96 trong bang 9 ctia W02016/203406A1). Dan xuét pyrazin mai
& day c6 thé duoc sir dung trong viée ngan ngira va/hodc diéu tri cac bénh hodc réi loan

phu thudc hodc duoc didu tiét boi thu thé khong phai tyrosin phosphataza.
MO ta chi tiét sang ché
DaAu tién, séng ché dé xuét hop chét co cong thuce (I) hodc mubi dugc dung, este,

chét d@)ng phén, sovat, tién duoc chat, hodc chit danh dau déng vi ctia no, trong do6 hop

chét ¢ cong thire (I) nay c6 ciu tric:

R3
RS X S
( )n\Q/ W Wi)%r?l RS $7R3
Y\él N\/j\ > Re
(R)m 10N R
R
11 2

trong do:

mdi R! va R? 1a giéng hodc khac nhau, moi nhom dugc chon doc 1ap tir H, D,
halogen, -CN, -COOH, -CHO, -OH, -NO,, nhém dugc thé hoac khong duogc thé trong
s6: -NHa, Ci-Cio alkyl, Ci-Cio alkylamino, Ci-Cio alkoxy, C3-C12 xycloalkyl, C3-Ci2
xycloalkyloxy, heteroxyclyl ¢o tir 3 dén 12 canh, Ce-Cio aryl, heteroaryl ¢é tir 5 dén 10
canh; hoac xycloalkyl hoac heteroxyclyl no hodc khong no c6 tur 3 dén 8 canh duoc tao
thanh boi R! va R, tuy v, xycloalkyl hodc heteroxyclyl no hogc khong no ¢6 tir 3 dén 8
canh nay duogc thé béng tir 1 dén 3 -OH, -NHs, -CN, NO3, halogen, Ci-Cyo alkyl, Ci-Cio
alkoxy, Ci-Cio alkylamino, C3-C12 xycloalkyl, Cs-Cio aryl hodc heteroaryl c6 tir 5 dén
10 canh;

Rs duoc chon tu H, D, -NHo;
X dugce chon tir cac lién két héa hoc, -NH-, -CONH-;

Y duogc chon tir N hodc CRY, trong do R dugc chon ti H, D, -OH, -CN, halogen,
Ci-Cio alkyl, Ci-Cyo alkoxy, C3-Ci» xycloalkylamino, Ci-Cio alkylamino, C;3-Ciz
xycloalkyl, heteroxyclyl ¢6 tir 3 dén 8 canh, Ci-Cio alkylamino dugc halogen héa, C-

C1o aryl hodc heteroaryl c6 tir 5 dén 10 canh, heteroxyclyl hodc heteroaryl nay tuy y
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chua tir 1 dén 4 nguyén tu khac loai, cac nguyén tr khac loai nay dugc chon tor S, O, N

hoac NH;

mdi R* 1a giéng hodc khac nhau, va mdi R* duoc chon ddc 1ap tir H, D, halogen,
-CN, -COOH, -CHO, -OH, -NO,, -CONHR'*, hoic -NHCOR'"’, nhém dugc thé hodc
khong duge thé trong s6: -NHa, C1-Cio alkyl, Ci-Cip alkylamino, Ci-Cio alkoxy, C3-C1o
xycloalkyl, heteroxyclyl ¢ tir 3 dén 12 canh, C4-Ci aryl, heteroaryl c6 tir 5 dén 10 canh;
trong d6 mdi R!* va R' tuy y duoc chon doc 1p tir C1-C o alkylamino, C3-Cia xycloalkyl,
Cs-Cio aryl, hoac heteroaryl co tur 5 dén 10 canh; nhom thé nay duoc thé béng mot hodc
nhiéu nhém trong s&6 Ci-Cio alkyl, halogen, -NH,, -CN, -COOH, -CHO, -OH,
-NO,, C1-Cy alkoxy, Ci1-Cio alkylamino, C3-Cia xycloalkyl, Cs-Cio aryl, heteroaryl c6
tir 5 dén 10 canh hoic heteroxyclyl c6 tir 3 dén 12 canh, cac phan tir thé trén tuy y duoc
thé béng 1 dén 3 nhém trong s6 C1-Cio alkyl, halogen, -NH>, -CN, -COOH, -CHO, -OH,
-NO, C1-Cy alkoxy, C1-Cyo alkylamino, C3-Cyy xycloalkyl;

Q duoc chon tir Cs-Cio aryl, heteroaryl ¢ tur 5 dén 10 canh, C4-C12 xycloalkyl,
heteroxyclyl c6 tir 3 dén 12 canh, spiroxyclyl hodc xyclyl ¢6 cau ndi Cs-Cia, spiro
heteroxyclyl hodc heteroxyclyl c6 cdu ndi Cs-Cia; trong d6 heteroaryl c6 tir 5 dén 10
canh, heteroxyclyl c6 tir 3 dén 12 canh, spiroxyclyl hodc xyclyl ¢6 cau ndi Cs-Cia nay

chura tir 1 dén 3 nguyén tir khac loai hodc nhom tuy y tir N, NH, O, S, C (0), S (O);

mdi R® 1a giéng hodc khac nhau, va mdi R® duoc chon doc lap tir H, D, halogen,
-CN, -COOH, -CHO, -OH, -NO3, aminoaxyl, nhom dugc thé hodc khong dugc thé trong
s6: C1-Cio alkyl, Ci-C1o alkylamino, Ci-Cio alkoxy, -NHa, C3-Ci2 xycloalkyl,
heteroxyclyl ¢6 tir 3 dén 12 canh, Ce-Cio aryl, hodc heteroaryl c6 tir 5 dén 10 canh, nhém
thé nay duoc thé bang mot hodc nhiéu nhom trong s6 Ci-Cio alkyl, Cs3-Ciz xycloalkyl,
heteroxyclyl co tu 3 dén 12 canh, halogen, -NH;, -CN, -COOH, -CHO, -OH, -NO-,
hydroxy-Ci-Cio-alkyl, C1-C1g alkoxy, C1-C1o alkylamino, heteroaryl ¢6 tir 5 dén 10 canh,
Cs-Cio aryl; hodc vong no hodc khong no co tu 3 dén 6 canh duoc tao thanh béi hai R®
lién k& bét ky, thy ¥, vong no hodc khong no ¢6 tir 3 dén 6 canh nay duoc thé bang 1
dén 3 -OH, -NH, -CN, halogen, Ci-Cio alkyl, C1-Cio alkoxy, C3-C12 xycloalkylamino,
Ci-Cyo alkylamino, C3-Ci2 xycloalkyl, C1-Cio alkylamino dugc halogen hoa, Cs-Cio aryl

hodc heteroaryl c6 tu 5 dén 10 canh;

R®, R7, R?, R% R0, R!, R™2, R duoc chon doc lap tu H, D, halogen, -CN,
7
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-COOH, -CHO, -OH, -NO», nhém duoc thé hoic khong dugc thé trong sé: -NH,, C;-
Cio alkyl, Ci-Cyo alkylamino, Ci-Cyo alkoxy, C3-Ci xycloalkyl, C3-Ci2 xycloalkyloxy,
heteroxyclyl c6 tir 3 dén 12 canh, Ce-Cio aryl, heteroaryl c6 tir 5 dén 10 canh,
heteroxyclyl co tur 3 dén 12 canh, nhom thé nay duogc thé béng mot hodc nhiéu nhom
trong s& Ci-Cio alkyl, C3-Ciz xycloalkyl, heteroxyclyl ¢é tir 3 dén 12 canh, halogen,
-NHa,, -CN, -COOH, -CHO, -OH, -NO,, hydroxy-Ci-Cio alkyl, Ci-Cyo alkoxy, C1-C1o

alkylamino, heteroaryl ¢6 tir 5 dén 10 canh, hodc C¢-Cio aryl.

mla0, 1,2, hoac 3;

nlao0, 1, 2, hodc 3;

pla0, 1 hoac 2.

Dé mo ta sang ché rd rang hon, tit ca cac thudt ngit dugc bao gdm duge dinh
nghia nhu dudi day:

Thuat ngtr "halogen" dé cap dén, flo, clo, brom hoic iot, cu thé 1a flo, clo hodc

brom, mot minh hogc két hop.

Thuét ngit "C1-C1p alkyl" mot minh hodc két hop nghia la alkyl mach thang hodc
mach nhanh no chra tir 1 dén 10, cu thé 1a 1 dén 6 nguyén tir cacbon, bao g@)ln metyl,
etyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, 2-pentyl, 3-pentyl,
2-metyl-2-butyl, 3-metyl-2-butyl, 3-metyl-1-butyl, 2-metyl-1-butyl, n-hexyl, 2-hexyl,
3-hexyl, 2-metyl-2-pentyl, 3-metyl-2-pentyl, 4-metyl-2-pentyl, 3-metyl-3-pentyl, 2-
metyl-3-pentyl, 2,3-dimetyl-2-butyl, 3,3-dimetyl-2-butyl va cac nhém tuong tu. Tét hon
1a, "C1-C1o alkyl" 1a chit bat ky trong sd metyl, etyl, n-propyl, isopropyl, va tert-butyl.
Tuong tu, thuat ngtr "Ci-¢ alkyl" mot minh hodc két hop nghia la alkyl mach théng hodc
mach nhanh no chua tir 1 dén 6 nguyén tir cacbon, bao gdm metyl, etyl, propyl, isopropyl,

va cac nhom tuong tu.

Thuét ngtt "Ci-Cio alkoxy" la C1-Cio alkyl-O- mgt minh hodc két hop, trong do
"C1-Co alkyl" co nghia nhu duoc dinh nghia & trén, ma bao gdm (nhung khong gidi han)
metoxy (-OCH3), etoxy (-OCH,CH3), n-propoxy (-OCH2CH2CHj3), isopropoxy
(-OCH(CH3)2), n-butoxy (-OCH,CH,CH)CH3), sec-butoxy (-OCH(CH3)CH2CHs),
isobutoxy(-OCH2CH(CH3)»), tert-butoxy (-OC(CH3)3), n-pentyloxy
(-OCH,CH,CH,CH»CH3), neopentyloxy (-OCH2C(CHj3)3) va v.v.
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Thudt ngit "Cs-C12 xycloalkyl" dé cap dén xycloalkyl mot vong hodc nhiéu vong
no hodc khong no mét phan c6 tir 3 dén 12, cu thé 1a tir 3 dén 8 nguyén tir cacbon, mot
minh hodc két hop, bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,

xycloheptyl va cac nhém tuong tu.

Thuét ngir "C3-Ciz xycloalkyloxy" dé cdp dén C3-Ciy xycloalkyl-O-, mdt minh

hodc két hop, trong d6 C3-C1a xycloalkyl nhur duoc xac dinh & trén.

Thuét ngit "heteroxyclyl c¢6 tir 3 dén 12 canh" dé cép dén nhom di vong nhiéu
vong hodc vong mot vong no hodc khong no mot phan chira tir 3 dén 12, cu thé la tir 5
dén 12, cu thé hon 1a tir 5 dén 7 nguyén tir cacbon va nguyén tir khac loai hodc nguyén
tir khac loai chira nhom, nguyén tir khéac loai hodc nguyén tir khac loai chira nhom nay
duoc chon tir nhém bao gém N, NH, O, C(O), S(O)m (trong do m 1a 0, 1 hodc 2); nhém
di vong c6 tir 3 dén 12 canh nay bao gom aziridinyl, azetidinyl, oxetanyl, pyrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, morpholinyl, piperazinyl,
thiomorpholinyl, tetrahydropyranyl, 1,1-dioxothiomorpholinyl, butyrolactamyl,

valerolactamyl, caprolactamyl, butyrolacton, valerolacton, caprolacton, suxinimit hodc
e

Y

! v, tdt hon 14, nhom di vong cé tur 3 dén 12 canh nay bao g6m butyrolactamyl,
@!
pyrolidinyl, suxinimit hodc Wl/ , tt hon nita 14, nhom di vong co tu 3 dén 12 canh
e
nay la wo/ :
Thuét ngit "aryl" nghia 1a chit thom mot vong hodc hai vong c6 tir 6 dén 10 canh
dn dinh bat ky, bao gdm phenyl, naphtyl, tetrahydronaphtyl, 2,3-dihydroindenyl hozc
biphenyl, va cac nhom tuong ty. Hydro trén "aryl" 1a doc lap va tuy y dugc thé bang

mdt hodc nhidu phan tir thé duge mo ta trong sdng ché.

Thuét ngit "heteroaryl" dé cép dén vong thom noi ma nguyén tir cacbon trong
vong dugc thay thé béng it nhat mot nguyén ti khac loai dugc chon tir nhom bao g61n
lwu huynh, oxy, hodc nito. Vong thom nay co thé 1a vong mot vong c6 tir 5 dén 7 canh
hodc vong hai vong ¢6 tir 7 dén 12 canh. Theo sang ché, s6 cac nguyén tir khac loai trong

heteroaryl t&t hon 1a 1, 2, 3 hoic 4, chdng han nhu thienyl, pyridyl, pyrimidinyl,

9
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pyrazinyl, pyridazinyl, pyridin-2 (1H) -keto, pyridin-4 (1H) -keto, pyrolyl, pyrazolyl,
thiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, imidazolyl, tetrazolyl, isothiazolyl, oxazolyl,
isoxazolyl, thiadiazolyl, oxadiazolyl, naphtyl, benzothienyl, indolyl, benzimidazolyl,
benzothiazolyl, benzofuranyl, quinolinyl, isoquinolinyl, quinazolinyl, indazolyl,
indolo[1,2-a]pyrazinyl, 4,7-diazaindol, pyrazolopyrimidinyl, imidazopyrimidinyl,
oxazolopyrimidinyl, isoxazolopyrimidinyl, imidazopyrazinyl, pyrazolopyrazin,
pyrolopyrazinyl, furanopyrazinyl, thienopyrazinyl, pyridopyrimidinon, benzoxazolyl
hoic benzothiazolyl, v.v. Nguyén tir hydro trén "heteroaryl" 1a doc 1ap va tiy y duoc thé

bing mot hodc nhidu phan tir thé duge mo ta trong séang ché.

Thuét ngit "Ce-10 aryl" nghia 14 aryl ¢6 tir 6 dén 10 nguyén tir cacbon, trong dé

aryl dugc xac dinh nhu trén.

Thuét ngit "heteroaryl cé tir 5 dén 10 canh" dé cép dén vong heteroaryl co tir 5
dén 10 nguyén tir cacbon va nguyén tir khac loai, trong d6 vong heteroaryl nay dugc xac

dinh nhu trén.

Thuat nglr "heteroxyclyl hodc xycloalkyl no hoac khong no cé tir 3 dén 8 canh"
nghia 12 vong mot vong no hodc khéng no mot phan hosc xycloxycloalkyl dung hop c6
tir 3 dén 8, cu thé 1a tir 3 dén 6, va cu thé hon 1a tir 5 dén 6 nguyén ti cacbon, bao gé)m
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, v.v.; hodc nhém di vong
c6 tir 3 dén 8, cu thé 1a tir 3 dén 6, cu thé hon la tir 5 dén 6 nguyén tir cacbon va nguyén
tir khac loai hodc nhom nguyén tir khéc loai, va nguyén tr khac loai hodc nhém nguyén
ti khac loai nay duoc chon tr nhém bao g@)m N, NH, O, S(O)m (trong d6 m 1a 0, 1, 2);
vi du aziridinyl, azetidinyl, oxetanyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, piperidinyl, morpholinyl, piperazinyl, thiomorpholinyl,

tetrahydropyranyl, 1,1-dioxothiomorpholinyl va cdc nhom tuong tu.

Thuét ngit “-CONH-” dé cép dén -C(=0)-NH-, cu thé hon C(=0) dugc gin vao
O hoac NH duogc gén vao O , tét hon 1a C(=0) duogc gén vao Q .

Thuéat ngtt "amino" nghia la nhom amino bac mot (-NHz), amino béc hai (-NH-)
hodc amino béc ba (—'N< ), mot minh hodc két hop.

Thuét ngtr "C1-Cio alkylamino” 1a nhom amino nhu dugc xac dinh trén day, mot

minh hoic két hop, trong d6 nguyén ti hydro ciia nhom amin dugc thé béng it nhat mot

10
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C1-Cyo alkyl, trong d6 "C1-Cyo alkyl" nhu dugc xéc dinh trén day, va theo do, "Ci-Cio
alkylamino" bao gdém metylamino, etylamino, propylamino, isopropylamino, n-
butylamino, isobutylamino, 2-butylamino, tert-butylamino, n-pentylamino, 2-
pentylamino, 3-pentylamino, 2-metyl-2-butylamino, 3-metyl-2-butylamino, 3-metyl-1-
butylamino, 2-metyl-1-butylamino, n-hexylamino, 2-hexylamino, 3-hexylamino, 2-
metyl-2-pentylamino, 3-metyl-2-pentylamino, 4-metyl-2-pentylamino, 3-metyl-3-
pentylamino, 2-metyl-3-pentylamino,  2,3-dimetyl-2-butylamino, 3.,3-dimetyl-2-
butylamino va cdc nhom twong tu. Cu thé, "Ci-Cio alkylamino" 1a metylamino,

etylamino, isopropylamino, tert-butylamino, va cdc nhom tuong ty.

Thuét ngir "C3-C12 xycloalkylamino" nghia 1a nhém amino nhu dugc xéc dinh
trén ddy, mot minh hoac két hop, trong d6 nguyén tir hydro ctia nhém amino dugc thé

bang it nhat mot C3-Ciz xycloalkyl, "Cs-Ci2 xycloalkyl" nhu dugc xé4c dinh trén day.

Thuat ngit "chdt déng phan" bao gdm tit ca cic dang déng phan bao gdm chat
ddng phéan dbi hinh, chit ddng phan khong ddi quang, chit hd bién va chat dong phan
hinh hoc (bao gdm cac chit ddng phén cis-trans). Do do, hdn hop ctia céc chat dong
phan hoa hoc 14p thé hodc chit dong phén dbi hinh, chat dong phan khong dbi quang,
chét hd bién hodc chét ddng phan hinh hoc (hodc chat dong phan cis-trans) riéng biét

ctia hop chét duoc thiét ké theo sang ché déu ndm trong pham vi ctia séng ché.

Thuét ngft "mudi duoc dung" nghia I hop chét theo sang ché ton tai & dang mudi
duoc dung cua ching, bao gdm mubi cong axit va mudi cong bazo. S. M. Berge mo ta
mubi duoc dung trong J. Pharmaceutical Sciences (Tap 66: trang 1-19, 1977). Theo sang
ché, mudi cdng axit khong doc dugc dung nghia la mudi duoc tao thanh béi hop chét
theo sang ché vai cac axit vo co hodc hitu co, cic axit v co hodc hitu co nay bao gbm
nhung khong gidi han axit clohydric, axit sunfuric, axit bromhydric, axit iothydric, axit
phosphoric, axit nitric, axit percloric, axit axetic, axit oxalic, axit maleic, axit fumaric,
axit tartaric, axit benzensulfonic, axit metansulfonic, axit salixylic, axit suxinic, axit
Xitric, axit lactic, axit propionic, axit benzoic, axit p-toluensulfonic, axit malic, v.v. Mudi
cong bazo khong doc duoc dung la mudi duoc tao thanh boi hop chét theo sang ché vai
bazo vo co hodc hitu co, bao gdbm nhung khéng gidi han ¢ mudi kim loai kiém ching
han nhu mudi lithi, natri hodc kali; mubi kim loai kiém thd chéng han nhu mubi canxi
hodc magie; mudi bazo hitu co, chéng han nhu mudi amoni hodc mubi N+ (Ci-6 alkyl)s
duoc tao thanh boi su két hop véi bazo hitu co chita nhom N, t6t hon 1a lithi hydroxit,

11
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natri hydroxit, kali hydroxit, natri cacbonat, natri bicacbonat, kali cacbonat, kali
bicacbonat, magie cacbonat, canxi cacbonat, amoniac, trietylamin, tetrabutylamoni

hydroxit va tuong tu.

Thuat nglt "solvat" dé cap dén thé lién hop dugc tao thanh bdi mot hodc nhiéu
phan tir dung moi véi hop chét theo sang ché. Dung mbi tao solvat bao gom, nhung
khong gidi han &, nude, metanol, etanol, isopropanol, etyl axetat, tetrahydrofuran, N, N-
dimetylformamit, dimetylsulfoxit, va cac dung mdi twong tu. "Mubdi dugc dung" c6 thé

duoc tong hop bang cac phuong phap hoa hoc thong thudng.

Thuét ngtt "este" dé cdp dén céc este hitu co, bao gdm monoeste, dieste, trieste,

va pho bién hon 14 polyeste.

Thuat ngit "tién duoc chat" dé cp dén cac din xuit hoa hoc ctia hop chét theo
sang ché ma c6 thé dugc chuyén ddi thanh hop chét cé cong thirc chung I bang cac phan

ung hoa hoc in vivo.

Thuét ngit "dan xut dong vi" dé cip dén dan xuat dong vi thu dugc bang cach
thay thé nguyén tir hydro trong cong thitc chung (I) bang tr | dén 6 nguyén tir doteri
(D), hodc dan xuit dong vi thu duoc bing cach thay thé nguyén tir cacbon trong cong

thire chung (I) bang tir 1 dén 3 nguyén tir cacbon 14 (14C).

Céc thuat ngft duoc str dung trong sang ché nhu duoc dinh nghia trén day. Nhitng
ngudi ¢ hidu biét trung binh trong linh vuc k§ thuét nay c6 thé hiéu cac thuat ngit trén
khi két hop vai tai liéu k§ thudt da biét, va sau ddy con md ta thém cac thudt ngit dua

trén ndi dung cia sang ché va dinh nghia cta céc thuat ngft.

Theo phuong an dugc vu tién, hop chét c6 cong thire (1) néu trén co clu tric duoc

thé hién bang cong thic (I-1) sau day:

H
5
(R )n@XWS%N 6 R7R8
\9/ 4 N\/l\ R®
(R )m R1
R11 R2
(I -1) R12 "R13

Trong do, R', R?, R* R3 RS R7,R3 R% R, R, R"?, RP® X, Y, m, n, pva O

12
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duoc xac dinh nhu dugc thé hién trong phén dinh nghia vé cac nhom trong hop chét ¢6
cong thuce (I) néu trén.
Theo phuong 4n duge vu tién, hop chit co cong thiic (I) néu trén cé cau triic nhu

sau dugc thé hién bang cong thirc (I-2):

R3
5 X S
(R )nU , AN wl/j\N RS R7R8
Py N~ R?
(R%) N 1
m R10 R
R11 R2

L NG
Trong d6, R!, R?, R* R3, R6, R7, R® R?, R!? R, R2 R, X, m, n, pva \->duoc
xéc dinh nhu duoc thé hién trong phan dinh nghia ciia cac nhom trong hop chat ¢ cong

thire (I).

Theo phuong én duoc vu tién, mdi R! va R? trong hop chat trén 14 gidng hodc
khéc nhau, va mdi R! va R? duge chon doc lap tir H, D, halogen, -CN, -COOH, -CHO,
-OH, -NO,, nhém duoc thé hodc khong duoc thé: -NHa, C1-C1o alkyl, C1-Cyp alkylamino,
C1-Cio alkoxy, C3-Ca xycloalkyl, C3-C12 xycloalkoxy, heteroxyclyl ¢6 tir 3 dén 12 canh,
Cs-Cro aryl, heteroaryl c6 tir 5 dén 10 canh; trong d6 -NHa, Ci-Cio alkyl, Ci-Cio
alkylamino, C;-Cyo alkoxy, C3-C12 xycloalkyl, C3-C12 xycloalkoxy, heteroxyclyl c6 tur 3
dén 12 canh, Cs-Cio aryl, heteroaryl ¢ tir 5 dén 10 canh, heteroxyclyl c6 tir 3 dén 12
canh duoc thé nay dugc thé béng mot hodc nhiéu nhém trong s6 C1-Cro alkyl, Ci-Cio
alkylamino, halogen, -NH», -CN, -NO,, -OH, Ci-Ci¢ alkylamino dugc thé hydroxy, Ci-
Cio alkoxy, C3-C8 alkylamino, C3-Ci2 xycloalkyl, heteroaryl co tur 5 dén 10 canh, Cs-
Cio aryl, va heteroxyclyl ¢o tir 5 dén 10 canh; heteroxyclyl hodc heteroaryl nay tiy y
chtra 1 dén 4 nguyén tir khac loai hodc nhém chtra nguyén tit khac loai, nguyén tir khac
loai hoac nhom chira nguyén tir khéac loai nay dugce chon tr nhdém bao g@)m S, O, N, hoac
C(0); hoac xycloalkyl hoac heteroxyclyl no hodc khong no c6 tu 3 dén 8 canh duoc tao
thanh béi R! va R2, tiy ¥, xycloalkyl hodc heteroxyclyl no hodc khong no c6 tir 3 dén 8
canh nay duoc thé bang 1 dén 3 -OH, -NHa, -CN, NO,, halogen, C;-Cio alkyl, C1-Cio
alkoxy, Ci-Cio alkylamino, C3-C1 xycloalkyl, Cs-Cio aryl hodc heteroaryl cé tir 5 dén

10 canh; trong d6 xycloalkyl hoac heteroxyclyl no hodc khong no nay tuy y la vong

13
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carboxyclic hodc heteroxyclyl chira tir 1 dén 3 nguyén tir khac loai hodc nhém dugc

chon tir N, NH, O, S, C (0), S (0).

Theo phuong 4n duoc wu tién hon, R! va R? trong hop chét trén tao thanh nhom
di vong c6 tir 5 dén 6 canh, nhém di vong nay chira 1 dén 3 nguyén tir khac loai duoc
chon tir nhom bao géln N, NH, O, va S, va tuy y, nhom di vong c6 tr 5 dén 6 canh nay
duoc thé béng 1 dén 3 halogen, -OH, -NH3, Ci-Cj¢ alkylamino, Ci-Cyo alkyl, hodc C;-

C1o alkoxy.

Theo phuong an dugc uu tién, Q trong hop chéat trén duoc chon tir Cs-Cho aryl,
heteroaryl c6 tir 5 dén 10 canh, hodc heteroxyclyl c¢6 tir 3 dén 12 canh; trong dé
heteroaryl c6 tir 5 dén 10 canh hodc heteroxyclyl c6 tir 3 dén 12 canh nay chira tir 1 dén

3 nguyén tr khac loai hodc nhém duge chon tr N, NH, O, S, C (O), S (0).

Theo phuong an dugc uu tién, hop chét c¢6 cong thire (I) néu trén cé céu tric duge

thé hién bang cong thire (I-3) sau day:

H
R” X S

OO0 N e R
PY N R®
?R4) \/\N 1
m R10 R
11 R2

(| _3) R12 R13

trong d6 R! va R? tao thanh heteroxyclyl ¢6 tir 5 dén 6 canh, heteroxyclyl nay
chira tir 1 dén 3 nguyén ti khac loai dugc chon tir N, NH, O, va S, ty y, heteroxyclyl
c6 tir 5 dén 6 canh nay duoc thé bang 1 dén 3 -OH, -NHa, C1-Cs alkyl, hodc C1-Cs alkoxy;

O duoc chon tir nhém bao gdm Cs-C 1o aryl hodc heteroaryl ¢6 tir 5 dén 10 canh;
trong d6 heteroaryl c¢é tir 5 dén 10 canh nay chira tir 1 dén 3 nguyén tir khéc loai hoic
nhom tuy y dugc chon tr N, NH, O, S, C (0), S (O).

Theo phuong an duoc uu tién, mdi R* trong hop chat trén 1a gidng hoac khac
nhau, va dugc chon doc lap tir H, D, -NHa, halogen, -CN, -COOH, -CHO, -OH, -NO.,
C1-C1o alkyl, C1-Cio alkoxy, C3-C12 xycloalkyl, heteroxyclyl ¢6 tir 3 dén 12 canh, C-Cio
aryl, hodc heteroaryl cé tu 5 dén 10 canh.

Theo phuong 4n dugc wu tién, mdi R® trong hop chét trén 1a gidng hodc khéc
14
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nhau, va dugc chon ddc lap tr nhom bao gém H, D, halogen, -CN, -COOH, -CHO,
-OH, -NO», C-Cyp alkyl, C;1-Cyp alkylamino, Ci-Cyo alkoxy, -NH», C3-C1z xycloalkyl,
heteroxyclyl c6 tur 3 dén 12 canh, Cs-C1o aryl hodc heteroaryl co tur 5 dén 10 canh; hodc
vong no hodc khong no cé tir 3 dén 6 canh dugc tao thanh boi hai RS lién ké bat ky, tuy
y, nhom vong no hodc khong no cé tir 3 dén 6 canh nay duoc thé bang 1 dén 3 -OH, -
NH,, -CN, halogen, Ci-Cjo alkyl, Ci-Cio alkoxy, C3-Ci» xycloalkylamino, C;-Cio
alkylamino, C3-Ci2 xycloalkyl, Ci-Cio alkylamino dugc halogen héa, Ce-Cio aryl hodc

heteroaryl c6 tir 5 dén 10 canh.

Theo phuong 4n duoc vu tién, mdi RS trong hop chat trén 1a gidng hodc khac
nhau, mdi R’ dugc chon doc 1ap tir nhom bao gém H, D, halogen, Ci-Cs alkyl, C1-Cs
alkylamino, C;-Ce alkoxy, -NH»; hodc hai R’ lién ké c6 thé tao thanh nhém vong no cb
tir 5 dén 6 canh, thy ¥, nhém vong no ¢ tir 5 dén 6 canh nay dugc thé bang 1 dén 2 -
OH, -NH,, -CN, halogen, Ci-Cs alkyl, Ci-C¢ alkoxy, C3-Cs xycloalkylamino, Ci-Cs
alkylamino, C3-Cs xycloalkyl, Ci-Cs alkylamino dugc halogen hda, Ce-Cio aryl, hodc
heteroaryl c6 tir 5 dén 6 canh.

Theo phuong an duoc uu tién, R! va R? trong hop chét trén tao thanh nhom vong
no hoac khéng no ¢é tir 3 dén 6 canh, tity ¥, xycloalkyl hodc heteroxyclyl no hogc khong
no co tr 3 dén 6 canh nay duogc thé béng 1 ¢én 3 -OH, -NHa, -CN, NO,, halogen, C;-
Co alkyl, C1-Cio alkoxy, C3-Cra xycloalkyl, Cs-Cio aryl hodc heteroaryl ¢6 tir 5 dén 10

canh;
R3 duoc chon tir H;
X duoc chon tir lién két héa hoc, -NH-, -CONH-;

Y duoc chon tir CR?, trong d6 R° tuy v dugc chon tir nhom bao gﬁ”)m H, D, -OH,
-CN, halogen, C;-Cio alkyl, Ci-Cio alkoxy, C3-C12 xycloalkylamino, C;-Cjo alkylamino,

C3-C12 xycloalkyl, hodc Ci-Cio alkylamino dugc halogen hoa;

mdi R* 1a giéng hodc khac nhau, va mdi R* duoc chon doc 1ap tur H, D, -NHa,
halogen, -CN, -COOH, -CHO, -OH, -NO,, nhém duge thé hoic khong dugc thé trong
s6: C1-Cio alkyl, C1-Co alkylamino, Ci-Cio alkoxy, C3-Ci2 xycloalkyl, heteroxyclyl co
tr 3 dén 12 canh, Cs-Cio aryl, hodc heteroaryl co tur 5 dén 10 canh; t&t hon Ila,
heteroxyclyl ¢6 tir 3 dén 12 canh nay la nhém bét ky trong s6 aziridinyl, azetidinyl,
oxetanyl, pyrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, morpholinyl,
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piperazinyl, thiomorpholinyl, tetrahydropyranyl, 1,1-dioxothiomorpholinyl,
butyrolactamyl, valerolactamyl, caprolactamyl, butyrolacton, valerolacton, caprolacton,
!

e

suxinimit hoac 4 ; tdt hon nita 14, heteroxyclyl ¢6 tur 3 dén 12 canh nay la nhom bat
@!
ky trong sb butyrolactamyl, pyrolidinyl, suxinimit hodc T ;
(> dugc chon tir Cs-Cio aryl, heteroaryl c6 tur 5 dén 10 canh, heteroxyclyl c6 tu
3 dén 12 canh, trong d6 heteroaryl ¢ tir 5 dén 10 canh va heteroxyclyl c6 tir 3 dén 12
canh nay chtra tir 1 dén 3 nguyén tir khac loai hodc nhém duge chon tir nhom bat ky

trong s6 N, NH, O, S, C(O).

Mbi RS 1a giéng hodc khac nhau, va mdi R’ duogc chon ddc lap tir H, D, halogen,
-CN, -COOH, -CHO, -OH, -NO3, nhom duogc thé hoac khong duogc thé trong sb: C1-Cs
alkyl , Ci-Cs alkylamino, Ci-Cs alkoxy, -NH», C3-Cs xycloalkyl, heteroxyclyl co6 tu 3
dén 6 canh, C¢-C1o aryl hodc heteroaryl c6 tir 5 dén 10 canh, hoac vong no cé tu 5 dén
6 canh dugc tao thanh bai hai R® 1ién ké bét ky, tuy ¥, vong no ¢6 tir 5 dén 6 canh nay
duoc thé bang 1 dén 3 -OH, -NHa, -CN, halogen, Ci-Cs alkyl, Ci-Cs alkoxy, C3-Cs
xycloalkylamino, Ci-Cs alkylamino, C3-Cs xycloalkyl, Ci-Cs alkylamino dugc halogen
hoa, C¢-Cio aryl hodc heteroaryl c6 tur 5 dén 10 canh;

Ré, R7, RS, RY, R!0, R!, R12, R® duge chon doc lap tir nhom bao gdm H, D,
halogen, -CN, -COOH, -CHO, -OH, -NO,, -NHa, Ci-Cyo alkyl, Ci-Cio alkylamino, C;-
Cio alkoxy, C3-Ci2 xycloalkyl, C3-Ci2 xycloalkoxy, heteroxyclyl co tur 3 dén 12 canh,
Cs-Cio aryl, heteroaryl co tur 5 dén 10 canh, heteroxyclyl co6 tu 3 dén 12 canh;

m la 1 hoac 2;
nla 1 hodc 2 hodc 3;
p1a 0 hodc 1.

Theo phuong an dugce wu tién hon, R! va R? trong hop chét trén tao thanh nhém
vong no ¢o tir 5 dén 6 canh, tot hon 1a, xyclohexan, xyclopentan, vong tetrahydrofuran,
vong tetrahydropyrol, vong tetrahydrothiophen, vong tetrahydropyran; tuy y, nhom
vong no ¢o tu 5 dén 6 canh nay duoc thé béng 1 dén 3 -OH, -NHa, -CN, NO,, halogen,
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metyl, metoxy;
R3 dugc chon tir H;
X duoc chon tir cac lién két hoa hoc, -NH-, -CONH-;

Y duge chon tir CRY, trong do R® tuy ¥ duge chon tir nhém bao gdm H, halogen,
C1-Cs alkyl, C1-Cs alkoxy;

mdi R* 1a giéng hodc khac nhau, va dugc chon doc 1dp tu H, -NH», halogen, -CN,
C1-Cs alkyl, C1-Cg alkylamino, hodc Ci-Cs alkoxy;

Q dugc chon tir Ce-Cio ‘aryl, heteroaryl c6 tu 5 dén 10 canh, heteroxyclyl co tu
5 dén 12 canh, tot hon 1a C-Cio aryl, heteroaryl c6 tir 5 dén 9 canh; trong do6 heteroaryl
c6 tlr 5 dén 6 canh, heteroxyclyl c6 tir 5 dén 12 canh nay chua tir 1 dén 3 nguyén tir khac

loai hodc nhom tuy y tr N, NH, O, S, C (0);

mdi R’ 1a giéng hodc khac nhau, mdi RS dugce chon doc 1ap tir H, halogen, -CN,
-COOH, -CHO, -OH, -NO», C1-Cs alkyl, C1-Cs alkoxy, -NH,, hodc vong no c6 tir 5 dén
6 canh duoc tao thanh boi hai RS lién k& bat ky, tiy v, vong no ¢6 tir 5 dén 6 canh nay

duoc thé béng 1 dén 3 -OH, -NH,, -CN, halogen, Ci-Cs alkyl, Ci-Cs alkoxy;

RO R7, R® R? R, R! R!? R dugc chon doc Iap tir H, halogen, -CN, -COOH,
-CHO, -OH, -NO3, -NH,, C1-Cs alkyl, hodc Ci- Cs alkoxy;

m la 1 hoac 2;
nla 1 hoac 2;
pla 0 hodc 1.

Theo phuong 4an duoc wu tién hon, R! va R? clia hgp chat trén tao thanh
xyclopentan, vong tetrahydrofuran, vong tetrahydropyrol, va vong tetrahydrothiophen;
xyclopentan, vong tetrahydrofuran, vong tetrahydropyrol, vong tetrahydrothiophen nay

duoc thé béng 1 dén 3 -OH, -NHa, halogen, metyl, hodc metoxy;
R3 duoc chon tur H;
X duoc chon tur cac lién két hoa hoc, -NH-, -CONH-;

Y duoc chon tir CRY, trong d6 R? tily y duoc chon tir nhdém bao gém H, halogen,
C1-Cs alkyl, hodc Ci-Cs alkoxy;
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mdi R* 1a giéng hodc khac nhau va dugc chon doc lap to H, halogen, Ci-Cg alkyl,

hodc Ci-Cs alkoxy;

O duge chon tir phenyl, naphtyl, heteroaryl c6 tir 5 dén 10 canh hoic
heteroxyclyl ¢6 tir 5 dén 12 canh; trong d6 heteroaryl c6 tir 5 dén 6 canh nay chua tir 1
dén 3 nguyén tu tuy y dugc chon tr nhom bao g61n N, NH, O, S, nguyén ti& khéc loai;
t6t hon 14, vong heteroaryl ¢o tir 5 dén 6 canh nay duoc chon tir thienyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pyrolyl, pyrazolyl, thiazolyl, 1,2,3- triazolyl, 1,2,4-
triazolyl, imidazolyl, tetrazolyl, isothiazolyl, oxazolyl, isoxazolyl, thiadiazolyl,
oxadiazolyl, benzothienyl, indolyl, benzimidazolyl, benzothiazolyl, benzofuranyl,
quinolinyl, isoquinolinyl, quinazolinyl, indazolyl, indolo[l,2-a]pyrazinyl, 4,7-
diazaindol, pyrazolopyrimidinyl, imidazopyrimidinyl, oxazolopyrimidinyl,
isoxazolopyrimidinyl, imidazopyrazinyl, pyrazolopyrazin, pyrolopyrazinyl,
furanopyrazinyl,  thienopyrazinyl, = pyridopyrimidinon, = benzoxazolyl = hodc

benzothiazolyl; heteroxyclyl c¢6 tir 5 dén 12 canh néi trén duge chon tir nhom bat ky
!

L

trong s6 cac nhém butyrolactamyl, pyrolidinyl, suxinimit hodc @

mdi R’ 1a giéng hodc khac nhau, va mdi R’ duoc chon doc 1ap tir H, halogen,
-CONH,, -COOH, -CN, C;-Cs alkyl, Ci-Cg alkyl dugc thé hydroxy, Ci-Cs alkyl dugc
thé amino, C1-Cs alkoxy, -NHa, hodc hai R® lién ké bat ky tao thanh xyclohexan hodc

xyclopentan;
RS, R7, R%, R?, R!0, R!, R12 R" déu la H;
mlal;
nla 1 hodc 2 hodc 3;
plal.

Theo phuong 4n dugc wu tién, hgp chat c6 cong thire (I) ndy co ciu trac duoc

bién dién bang cong thirc (I-4).
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(I -4) o
X duoc chon tir cac lién két hoa hoc, -NH-, -CONH-;
R* dugc chon tir H, D, halogen, -CN, -COOH, -CHO, -OH, -NO,, -CONHR "
hodc -NHCOR'S, nhom duoc thé hodc khong duoc thé trong sb: -NHa, Ci-Cio alkyl, Ci-

C10 alkylamino, C-Cio alkoxy, C3-C1a xycloalkyl, heteroxyclyl ¢6 tir 3 dén 12 canh, Cq-

Co aryl, heteroaryl c6 tir 5 dén 10 canh; trong dé mdi R' va R'® doc 1ap va tiy y duoc

n
Cu

chon tir Ci-Cio alkylamino, C3-Ci2 xycloalkyl, Cs-Cio aryl, hoac heteroaryl co tir 5 én
10 canh; nhom thé nay la mot hodc nhiéu phén ttr thé dugc chon tir C1-Cho alkyl, halogen,
-NH», -CN, -COOH, -CHO, -OH, -NO;, C-Cyo alkoxy, Ci-Cio alkylamino, C3-Ciz
xycloalkyl, Cs-C1o aryl, heteroaryl c6 tir 5 dén 10 canh, hodc heteroxyclyl c6 tir 3 dén
12 canh, céc phan tir thé trén tuy y duge thé bang 1 dén 3 Ci-Cio alkyl, halogen,
-NHs, -CN, -COOH, -CHO, -OH, -NO3, Ci-Cio alkoxy, Ci-Cio alkylamino, Cs3-Ciz

xycloalkyl.

Qduqc chon tir C-Cip aryl, heteroaryl c6 tir 5 dén 10 canh, C4-C12 xycloalkyl,
heteroxyclyl ¢6 tir 3 dén 12 canh, spiroxyclyl hodc xyclyl ¢6 cau ndi Ce-Cia, spiro
heteroxyclyl hodc heteroxyclyl ¢ cdu ndi Ce-Ci4; trong d6 heteroaryl cé tir 5 dén 10
canh, heteroxyclyl ¢6 tir 3 dén 12 canh, spiro heteroxyclyl hodc heteroxyclyl c6 cau ndi
Cs-C14 ndy chira tir 1 dén 3 nguyén tr khac loai hodc nhom tuy y tir N, NH, O, S, C (O),
S (0);

mdbi R 1a gidng hodc khac nhau, va mdi R® duge chon doc 1ap tir H, D, halogen,
-CN, -COOH, -CHO, -OH, -NO,, aminoaxyl, nhém duoc thé hodc khong dugce thé trong
s6: Ci-Cip alkyl, Ci-Cyo alkylamino, Ci-Cip alkoxy, -NHa, C3-Ci2 xycloalkyl,
heteroxyclyl ¢ tir 3 dén 12 canh, Cs-C1o aryl, hodc heteroaryl ¢ tr 5 dén 10 canh, nhém
thé nay dugc thé béng mot hodc nhiéu trong s6 Ci-Cro alkyl, C3-Ci2 xycloalkyl,
heteroxyclyl co tu 3 dén 12 canh, halogen, -NHa, -CN, -COOH, -CHO, -OH, -NO,,
hydroxy-Ci-Cio-alkyl, Ci-Cio alkoxy, C1-Cipo alkylamino, heteroaryl cé tur 5 dén 10 canh,
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Ce-Cio aryl hodc heteroxyclyl co tur 3 dén 12 canh; hodc vong no hodc khong no c6 tu 3
dén 6 canh duoc tao thanh boi hai R 1ién ké bat ky, tuy y, vong no hoac khong no co tur
3 dén 6 canh nay duoc thé bang 1 dén 3 -OH, -NH,, -CN, halogen, Ci-Cio alkyl, Ci-Cio
alkoxy, C3-Ci» xycloalkylamino, Ci-Cio alkylamino, Cs3-Ciz2 xycloalkyl, Ci-Cio

alkylamino duogc halogen hoa, Ce-C1o aryl hodc heteroaryl ¢6 tir 5 dén 10 canh;
nla0, 1,2, hodc 3;

Theo phuong 4n duoc wu tién, R* duoc chon tir H, D, halogen, -CN;

Q dugc chon tu phenyl, naphtyl, heteroaryl co tu 5 dén 10 canh hoac
heteroxyclyl ¢6 tir 3 dén 12 canh;

trong do heteroaryl co tir 5 dén 10 canh, heteroxyclyl ¢6 tir 3 dén 12 canh nay

chua tir 1 dén 3 nguyén tu khac loai hodc nhom duogc chon bat ky tir N, NH, O, S, C(0),

t6t hon 13, vong heteroaryl ¢ tir 5 dén 10 canh nay duogc chon tir thienyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pyrolyl, pyrazolyl, thiazolyl, 1,2,3- triazolyl, 1,2.4-
triazolyl, imidazolyl, tetrazolyl, isothiazolyl, oxazolyl, isoxazolyl, thiadiazolyl,
oxadiazolyl, benzothienyl, indolyl, benzimidazolyl, benzothiazolyl, benzofuranyl,
quinolinyl, isoquinolinyl, quinazolinyl, indazolyl, indolo[l,2-a]pyrazinyl, 4,7-
diazaindol, pyrazolopyrimidinyl, imidazopyrimidinyl, oxazolopyrimidinyl,
isoxazolopyrimidinyl, imidazopyrazinyl, pyrazolopyrazin, pyrolopyrazinyl,
furanopyrazinyl,  thienopyrazinyl,  pyridopyrimidinon,  benzoxazolyl = hodc
benzothiazolyl; heteroxyclyl ¢6 tir 3 dén 12 canh nay la bt ky trong sb aziridinyl,
azetidinyl, oxetanyl, pyrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl,
morpholinyl, piperazinyl, thiomorpholinyl, tetrahydropyranyl, 1,1-
dioxothiomorpholinyl, butyrolactamyl, valerolactamyl, caprolactamyl, butyrolacton,

>

valerolacton, caprolacton, suxinimit hodc T/ - tbt hon nita 13, heteroxyclyl co6 tu 3

dén 12 canh nay duoc chon tir bt ky trong s6 butyrolactamyl, pyrolidinyl, suxinimit

mdbi R 12 gibng hodc khac nhau, va mdi R® duge chon doc 1ap tir H, D, halogen,
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-CN, -COOH, -CHO, -OH, -NO», aminoaxyl, nhom dugc thé hoac khong duogc thé trong

s6: C1-Cio alkyl, Ci-Cyo alkylamino, Ci-Cio alkoxy, -NHaz, nhom thé nay duogc thé béng

mot hodc nhiéu trong s6 C1-C1o alkyl, halogen, -NH, -CN, -OH, -NO2; hodc vong no

hodc khong no cé tur 3 dén 6 canh duoc tao thanh béi hai RS 1lién ké bat ky, tuy y, vong

no hodc khoéng no c6 tur 3 dén 6 canh nay dugc thé béng 1 dén 3 -OH, -NH,, -CN,

halogen, C1-Cyg alkyl, Ci-Cig alkoxy.

Theo phuong 4n dugc wu tién hon, ciu tric duge biéu dién bang cong thire (I-4)

¢6 cac nhom amin va metyl duge thé trén vong tetrahydrofuran quay vé cling mét phia.

Theo phuong 4n duoc wu tién hon, hop chét c¢6 cong thire (I) duoce chon tur:
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Sang ché con dé xuat dugc pham, chira mdt trong so cac hop chat cé cong thic

(I) dugc mo ta trén day hodc mubi dugc dung, este, chét déng phén, sovat, tién duoc

chat, hoac chat danh dau dong vi cia né.

Theo mot s6 phuong an cua sang ché, dugc pham néu trén con chira chat mang

duoc dung.

Theo phuong an duoc uu tién hon, duge pham néu trén con bao gom:

- Chét mang dugc dung;
- Chét bd tro, va/hoic

- Céc ta duoc

Sang ché con dé xuat phuong phap bao ché dugc pham néu trén, bao gom hop

chit co cong thuc (I) hoac mudi duoc dung, este, chét dﬁ‘)ng phén, sovat, tién duoc chét,

hodc chat danh dau dong vi ctia n6 vai cac chat mang dugce dung, chat bo tro (ching han

nhu chat pha lodng) va/hodc ta dugc.
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Sang ché con dé xuét dang bao ché duoc, chira mot trong s6 cac hop chét co cong
thtre (I) dugc mo ta trén day hoac mubi dugc dung, este, chét dé)ng phén, sovat, tién
dugc chét, hodc chét danh dau d@)ng Vi cua no, hoac dugc phém, dang bao ché nay cé
thé & dang thich hop dé ding duong miéng, chang han nhu vién nén, vién ngam bao
duong, vién ngdm, hon dich dang nuéc hodc dau, bot hoac hat phén tan duogc, 14 wakaba,
vién nang mém hodc cing hoic sird. Cac ché pham ding theo duong miéng cé thé dugc
bao ché theo phuong phép bét ky da biét trong linh vuc nay dé bao ché dugc pham, va
ché phém nay co thé chita mot hodc nhiéu thanh phr?m duoc chon tir nhém bao gém: chét
lam ngot, chét diéu vi, chét tao mau va chét bao quén, dé tao ra dang bao ché duoc dé
ubng va ngon miéng. Céc vién nén chira thanh phan hoat tinh va ta duoc duge dung
khong ddc thich hop dé bao ché vién nén dé tron. Cac ta duge nay co thé 1a ta duoc tro,
chét két hat va chét phén ra, va chat boi tron. Cac vién nén nay cd thé duoc bao hoac
khong dugc bao bé‘mg cac k¥ thuat da biét dé giéu di huong vi cua dugc chit hodc lam
chdm sy phan rd va hip thu trong duong tiéu héa, nhe d6 mang lai su giai phong kéo
dai trong khoang thoi gian dai hon. Vi du, c6 thé sir dung cac chat che gidu huong vi

hoa tan duoc trong nudec.

Céc dang bao ché dung dudng miéng ciing c6 thé dugc bao ché & dang vién nang
gelatin mém trong d6 thanh phén hoat tinh dugc tron voi chét pha loang ran tro, hodc

trong dé thanh phan hoat tinh dugc tron v6i chat mang tan duoc trong nudc.

Hbn dich dang nudce chira ta duoc va hoat chét thich hop dé bao ché hdn dich
dang nudc. T4 dugc nay la chét tao hdn dich; chét phén ra hodc chit lam 4m co6 thé 1a
phospholipit tu nhién. Hon dich dang nuéc cling c6 thé chira mot hodc nhiéu chat bao
quan, mot hoac nhiéu chét tao mau, mot hodc nhiéu chét tao huong vi, va mot hoac nhiéu

chét lam ngot.

Hdn dich dang diu co thé duoc bao ché bing cach tao huyén phii thanh phan hoat
tinh trong déau thuc vat hodc dau khoang. Hon dich dang dau c6 thé chua chit lam dic,
va chit lam ngot va chét tao huong vi néu trén cé thé duoc thém vao dé tao ra cong thuc
yira miéng, va cac ché pham nay c6 thé dugc bao quan bang cach bd sung cac chat chéng

oxy hoa.

Bang cach bd sung nuée, bt va hat phan tan duoc thich hop dé str dung trong

qua trinh bao ché hon dich dang nudc cd thé tao ra thanh phén hoat tinh va chét phén ra
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hodc chit 1am 4m, chat tao hdn dich hodc mét hodc nhiéu chat bao quan, chét phan ra
hodc chat lam 4m thich hop dé tron va chét tao hon dich ¢6 thé minh hoa cho céc vi du
trén. Cac ta duogc khac chéng han nhu chit lam ngot, chét tao huong vi va chét tao mau
ciing ¢6 thé duge bao gom, va cac ché pham nay duoc bao quan bang cach bd sung céc

chat chéng oxy hoa ching han nhu axit ascorbic.

Duoc phédm theo sang ché ciing co thé ¢ dang nhii twong dau trong nuée. Pha dau
c6 thé 1a ddu thuc vét hodc dau khoang hodc hdn hop ctia ching. Chét nhii hoa thich hop
c6 thé 1a phospholipit ty nhién. Chét 1am ngot san c6. Cac cong thire ndy cling c6 thé

chtra chat lam diu, chat bao quan, chat tao mau, va cac chat chong oxy hoa.

Dang bao ché duge theo sang ché ¢ thé & dang dung dich nudc ti€ém vo khuén,
va chat dan thudc hodc cac dung moi duge chép thudn ciing c6 thé duoc sir dung la nudc,
dung dich cta Glico, va dung dich natri clorua dang truong. Ché phim tiém vo tring c6
thé 1a vi nhil tvong dau trong nude co6 thé tiém duoc vo trung trong do thanh phan hoat
tinh duoc hoa tan trong pha dau, va dung dich thudc tiém hodc vi nhil twong c6 thé dugc
tiém vao trong dong mau ctia bénh nhén théng qua viéc tiém tai chd trén dién rong. Theo
cach khéc, dung dich va vi nhii tuong tdt hon 1a dugc st dung theo cach duy tri néng do
cb dinh trong tudn hoan cua hop chit theo sang ché. Dé duy tri nong do ¢ dinh nay, c6
thé st dung thiét bi phan phéi duoc chét trong tinh mach lién tuc, vi du bom tiém tinh

mach Deltec CADD-PLUS. TM. 5400.

Dang bao ché duoc theo séng ché co thé & dang hon dich dau hodc nudc tiém
duogc vo trung dé sur dung theo duong tiém bép hodc tiém dudi da. Hon dich nay c6 thé
duoc bao ché theo cach da biét bang cach sir dung chat phén rd hodc chét lam am va
chét tao hdn dich thich hop duge mé ta trén diy. Ché pham tiém vo trung cling co thé la
hdn dich hodc dung dich tiém duoc vo trung duge bao ché trong dung dich pha lodng
khong doc ngoai duong tiéu hoa hodc ché phdm chung ctia cac ché pham. Ngoai ra, dau
khéng bay hoi vo khudn cé thé duoc sir dung mot cach thuan tién 1am dung maéi hodc
moi truomg hdn dich. Ngoai ra, céc axit béo ciling ¢ thé duge diéu ché cho thudc tiém.

Hop chét theo sang ché c6 thé duge sir dung dudi dang thudc dan dé str dung theo
duong truc trang. Cac duoc phdm nay c6 thé duge bao ché bang cach tron duoc chat voi
ta dugc khong gdy kich tng thich hop & thé ran ¢ nhiét d thong thuong nhung & thé

léng trong truc trang vi nd sé tan trong truc trang dé giai phong thudc.
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Nhu da duogc biét 16 boi nhitng ngudi ¢6 hidu biét trung binh trong linh vuc k§
thuat nay, liéu ctia dugc chat phu thudc vao nhiéu yéu t6 khac nhau, bao gdm nhung
khong gidi han ¢ nhiing diéu sau: hoat tinh cua cac hop chét cu thé duoc st dung, hoac
do tudi ctia bénh nhén, hodc khéi luong cua bénh nhan, hodc tinh trang stc khoe cia
bénh nhan, hodc ché do an ctia bénh nhén, thoi gian s dung, cach su dung, tdc do thai
trlr, su két hop duogc chat, v.v.; ngoai ra, phuong phép diéu tri tdi wu chéng han nhu
phuong thuc diéu tri, lidu dung hang ngay cta hop chit chung (I) hodc cic loai mudi

duogc dung c6 thé duoc xac minh theo phéc do diéu tri thong thuong.

Séng ché con dé xuét hop chét co cong thire (I) néu trén hodc mubi duoc dung,
este, chat déng phan, sovat, tién duoc chét, hodc chat danh dau d@)ng vl cua no, hoac
dugc pham, hodc dang bao ché duoc nhu dugc mo ta trén ddy dé str dung trong viéc
ngdn nglra va diéu tri cac bénh hoic tinh trang bénh phu thudc hoac dugc didu tiét boi

thu thé khong phai la protein tyrosin phosphataza (SHP2, Src Homolgy-2 phosphataza).

Sang ché con dé xuét hop chét co cong thuc (I) néu trén hodc mubi duoc dung,
este, chat déng phan, sovat, tién duoc chét, hodc chét danh dau déng vi cua no, hodc
duoc phém, hoac dang bao ché duoc duoc mé ta trén day dé s dung trong viéc ngan
ngtra va/hodc didu tri cac bénh hoic tinh trang bénh phu thude hodc duge diéu tiét boi

thu thé khong phai la protein tyrosin phosphataza.

Sang ché con dé xuat hop chit c6 cong thire (1) néu trén hoic mudi duge dung,
este, chat déng phén, sovat, tién duoc chit, hodc chit danh déu déng vi cua no, hoac
duoc pham, hodc dang bao ché duoc duge mo ta trén day trong qua trinh san xuat thude
ngdn ngura va/hodc diéu tri cac bénh hodc tinh trang bénh phu thudc hodc duoc diéu tiét

bdi thu thé khong phai 1a protein tyrosin phosphataza.

Trong do, cac bénh hodc rdi loan phu thudc hodc duge diéu tiét boi thu thé khong
phai la protein tyrosin phosphataza dugc chon tit nhém bao g6m bénh ung thu, khuyét
tat & hé than kinh trung uvong, cic khuyét tat trong hé tim mach, khuyét tat trong hé
huyét hoc, cac bénh mién dich hodc viém, cac bénh truyén nhiém, cac khuyét tat vé
chuyén hoa, khuyét tat vé than kinh, sy suy giam tdm than va khuyét tat vé sinh san.
Trong do, cac bénh ung thu nay c6 thé 13 bénh ung thu v, ung thu ndi mac tir cung, ung
thu dau va co, ung thu da, ung thu phéi, ung thu gan, bénh bach cau, ung thu buf“)ng

tring, ung thu ¢b tr cung, ung thu tuyén tién liét, ung thu 6ng mat, ung thu thuc quan,
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ung thu tuy, ung thu dai truc trang, u than kinh dém, u co tron, u 6ng dan trimg, ung thu
than, u tdy, ung thu xuwong, va ung thu tuyén gidp. Khuyét tat hé than kinh trung uong
néu trén c6 thé la chung nghién ruou hoac chung dau nua dau; khuyét tat hé tim mach
c6 thé 1a phinh dong mach chu, dé bi nhoi méau co tim, xo cing van dong mach chu,
bénh tim mach, bénh ddng mach vanh, tang huyét ap; khuyét tat hé huyét hoc ¢o thé 1a
huyét khéi tinh mach sdu; cdc bénh mién dich va viém nhiém c6 thé 1a viém khop, da
X0 cing, X0 gan; cac bénh truyén nhiém c6 thé 1a viém gan B, viém gan man tinh, thiéu
xuong, lodng xuong; cac khuyét tat vé than kinh c6 thé 14 bénh Alzheimer, Parkinson,
dau ntra dau, chéng mat; cac lihuyét tat vé tAm than co thé 1a biéng in tam thén, roi loan
tding dong gidm chu y, sa sut tri tug, r6i loan trAm cam nang, roi loan tam than; 1<huyét
tat sinh san co thé la tudi bit dau cé kinh nguyét, lac ndi mac tir cung, vo sinh va céc
bénh tuong tu.

Sang ché con dé xuit phuong phap ngan ngira va/hodc diéu tri cac bénh hodc rbi
loan phu thudc hodc duoc didu tiét boi thy thé khong phai 12 protein tyrosin phosphataza,
bao gdm céac bude: cho bénh nhan cin st dung dung lwong hiru hiéu c6 tac dung diéu
tri clia bat ky trong sé céc hop chat dugc mé ta trén day c6 cong thire (I) hodc mudi duoce
dung, este, chét déng phan, sovat, tién duogc chat, hodc chéat danh dau déng vi cua no,

hoac dugc pham néu trén, hodc dang bao ché dugc néu trén.

Thuét ngit "luong hitu hiéu c6 tac dung diéu tri" dé cap dén liéu lwong ctia thanh
phin duge tinh ¢6 kha ning tao ra dap tng y té hodc dép tmg sinh hoc trong té bao, md,

co quan, hodc sinh vat (vi dy, bénh nhan).

Thuét ngit "st dung" dé cap dén quy trinh dung thanh phan dugc tinh (ching han
nhu hop chét theo sang ché) hodc duoc phém chtra thanh phén duoc tinh (chéng han nhu
duoc phém theo sang ché) cho bénh nhan hodc té bao, md, co quan, dich sinh hoc v.v.
ctia cac bénh nhan nay dé thanh phén duoc tinh hoac duogc phém nay tiép xuc voi bénh
nhan hodc té bao, mé, co quan, dich sinh hoc v.v. cia cac bénh nhan nay. Phuong thirc
str dung phd bién bao gom (nhung khong giéi han &) st dung theo duong miéng, st
dung dudi da, st dung trong co, st dung dudi phic mac, st dung theo duong mét, st
dung theo duong mii, st dung dudi ludi, st dung theo duong truc trang, va st dung

theo duong dm dao.

Thuét nglt "can st dung" dé cdp dén danh gia cua bac sy hodc nguoi cham soc
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khéac vé nhu cau ctua bénh nhan hodc huong loi tu quy trinh ngdn ngtra va/hodc diéu tri
dua trén cac yéu to khac nhau trong pham vi chuyén mon cua bac s§ hoac nguodi cham

sOcC.

Thudt ngtt “bénh nhan™ (hoac dbi tuong) dé cap dén nguoi hodc dong vat khong

phai nguoi (ching han nhu dong vat c6 va).

Sang ché con dé xuét dang t& hop duoc, con bao gom bat ky trong s6 hop chat
c6 cong thtre (1) néu trén hodc mubi dugc dung, este, chét d&”)ng phan, sovat, tién duoc
chét, hodc chat danh dau df”)ng vi cua no, hoac dugc phém néu trén, hodc dang bao ché
dugc néu trén, va it nhat mot chét tri liéu bd sung dé ngan ngura va/hodc diéu trj cac bénh
hodc rdi loan phu thudc hodc duogc diéu tiét boi thu thé khong phai la protein tyrosin

phosphataza.

Hop chét c6 cong thire (1) hodc mudi duoc dung, este, chat dong phan, sovat, tién
duoc chét, hodc chat danh dau déng vi cua no theo séang ché, hoac duoc phém néu trén,
hoac dang bao ché dugc néu trén co thé duoc su dung két hop véi cac chét sau, nhung
khong gidi han &, hop chéat hodc khang thé, hodc duge sir dung cho thé lién hop khang

thé 1am duoc chat.

Séang ché con dé xuét phuong phap diéu ché hop chit c6 cong thie (I) hodc mudi
dugc dung, este, chét déng phén, sovat, tién duoc chét, hodc chat danh dau déng Vi cua
n6; mot s6 duong tdng hop thong thuong duge moé ta dudi day déi véi hop chét cé cong
thire (I) dé mo ta thém phuong an k¥ thuét clia sang ché, ma co thé thay khi két hop voi

cac dudng phan tng duogc thé hién dudi day:

(1)  Hop chit Ic thu duoc biang phan tng ctia hop chét Ia vaIb & diéu kién co
ban, trong do, A trong Ib la halogen, tdt hon 1a clo, brom hodc iot, va X 1a lién két hoa
hoc.

(2)  Hop chit Ic duoc khtr bao vé dé thu duogc hop chat Id;

(3)  Hop chét If thu duoc bang phan Gng cua hop chat Id va Ie, trong d6 B
trong hop chét Ie 1a halogen, tot hon 14 clo, brom hoic iot;

(4)  Hop chat (1) thu dugc bang phan tng cta hop chit If va Ig trong diéu kién

co ban.

Con dudng tong hop ctia phan tmg nhu sau:
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( 1 ) R12)§R13K-

Theo phuong éan dugc uu tién, ¢ budce (1), chét xuc tac 1a déng iodua va bazo, va
bazo nay tét hon 1a natri hydroxit, kali hydroxit, kali cacbonat, natri cacbonat, natri

metoxit, natri etoxit, natri tert-butoxit, kali tert-butoxit hoac lithi tert-butoxit.

Theo phwong an duoc uu tién, & bude (2), chat xuc tac cho phan tng khir bao vé

la axit protonic hodc axit Lewis, tot hon la nhdm triclorua.

Theo phuong an duge wu tién, & bude (3), chat xic tac phan tmg 1a bazo vo co
hodc hitu co, trong d6 bazo vo co tt hon la natri hydroxit, kali hydroxit, kali cacbonat,
natri cacbonat, va bazo hitu co tot hon 1a trietylamin, dietylamin, diisopropylamin hozc

N, N-diisopropyletylamin.

Theo phuong an dugc uu tién, & budce (4), chét xuc tac phan tmg la bazo vo co
hodc hitu co, trong dé bazo vo co tdt hon 1a natri hydroxit, kali hydroxit, kali cacbonat,
natri cacbonat, va bazo hitu co tét hon 1a trietylamin, dietylamin, diisopropylamin hodc
N, N-diisopropyletylamin.

Sang ché con dé xudt mot phuong phap khac dé didu ché hop chit Ic, trong d6 Ic
thu dugc tir phan tng gitta hop chit Tal va hop chét Ib. Chét xtc tac phan Gmg la chat
xuc tac phan ung ghép doi, tét hon 14 tetrakis (triphenylphosphin) paladi. Con duong

phén ng la:
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(RS), A s RS), X s
Oy W Oy
Sn (R R
Ib ic

Sang ché con dé xudt mot phuong phép téng hop hop chat (I) khac, bao gdm

(1)  Hop chét Th phén ung véi hop chét i dé thu duogc hop chét Ij, trong d6, A
trong hop chat Ii 1a halogen, tot hon 1a clo, brom hodc iot;

(2)  Hop chat Ij phan tng v6i hop chét Ik dé thu dwoc hop chét I, va X trong
hop chat 11 1a -CONH-;

(3)  Hop chét Il phan tng v6i hop chét Ig dé thu duoce hop chat (1).

Theo phuong an dugc wu tién, & bude (1), chét xic tc cho phan tmg nay 1a bazo
hitu co hodc bazo vo co, trong d6 bazo vo co tdt hon 1a natri hydroxit, kali hydroxit, kali
cacbonat, natri cacbonat, xesi cacbonat, va bazo hitu co tét hon la trietylamin, dietylamin,

diisopropylamin hoac N, N-diisopropyletylamin.

Theo phuong 4n dugc uu tién, & budc (2), chat xtc tac cho phan tng la thionyl
clorua va/hodc bazo hitu co, trong do bazo hitu co tét hon 12 trietylamin, dietylamin,
diisopropylamin, hodac N, N-diisopropyletylamin, pyridin hodc 4-dimetylaminopyridin.

Theo phwong 4n duoc wu tién, & budc (2), chat xtc tac cho phan Gng nay la bazo
hitu co, trong d6 bazo hitu co nay t6t hon 1a trietylamin, dietylamin, diisopropylamin,

N, N-diisopropyletylamin, pyridin hodc 4-dimetylaminopyridin.

Con dudng tong hop cho phan tmg 1a:
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OCH;
OTBS

1b

Imidazol (102 g, 1,5 mol) dugc thém vao dung dich 1a (104 g, 1,0 mol) trong
diclometan (600 mL), sau d6 thém nho giot dung dich diclometan (200 mL) trong tert-
butyldimetylsilan (165 g, 1,1 mol) trong boén nuée da, cho phan tmg & nhiét do phong
trong 16 gid. Dung dich phan ing duoc pha lodng bang diclometan, rira 3 lan v6i nuée,
va pha hitu co dugc lam kho béng natri sulfat khan. Chat hut 4m duoc loc va co dic
phﬁn loc dé thu dugc 1b thd (237 g, hi¢u suét 100%), ma dugc st dung truc tiép O budc
tiép theo.

'H NMR (CDCls, 400 MHz): § 4,32 (q, J = 8,0 Hz, 1H), 3,71 (s, 3H), 1,39 (d, ]
= 8.0 Hz 3H), 0,89 (s, 9H), 0,09 (s, 3H), 0,06 (s, 3H).
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OTBS
1c
Diisobutyl nhém hydrua (367 mL, 0,55 mol, dung dich toluen 1,5M) dugc thém
nhé giot vao dung dich 1b (120 g, 0,55 mol) trong diclometan (600 mL) trong bon nude
d4, cho phan tGng trong 16 gid. Metanol (100 mL) duoc thém nho giot dé 1am dirng phan
Ung, thém diatomit va khuéy déu. Sau khi loc, phén loc dugc pha loang bé'mg diclometan,
rira 3 14n v6i nude, va pha hitu co dugc lam kho béng natri sulfat khan. Chat hut 4m
dugc loc, va co dac phén loc, va phﬁn can duoc tinh ché béng cot silica gel (dung moi

rira giai ete ddu hoa/etyl axetat = 10/1) dé thu dugc 1c (56 g, hidu suét 54%).

'H NMR (CDCls, 400 MHz): 8 9,61 (s, 1H), 4,08 (q, J = 8,0 Hz, 1H). 1.27 (d, J
= 8,0 Hz 3H), 0,91 (s, 9F), 0,10 (s, 3H), 0,09 (s, 3H).

BocN OH
.OTBS
(0]

EtO
1d

Trong diéu kién bao vé nito, diisopropylamin (23,4 mL, 166 mmol) dugc hoa tan
trong tetrahydrofuran khan (220 mL), lam lanh téi nhiét do -20°C, va n-butyllithi (64
mL, 160 mmol, dung dich n-hexan 2,5M) dugc thém nhd giot, sau khi phan tng trong
1 gio, dung dich etyl N-tert-butoxycarbonyl-4-piperidincarboxylat (27,5 g, 107 mmol)
trong tetrahydrofuran khan (50 mL) dugc thém nhd giot, tang nhiét dd 1én té1 0°C va
cho phan tng trong 1 gio, thém 1¢ (20,5 mL, 102 mmol), cho phan tng & nhiét 46 0°C
trong 3 gio. Phan ung duoc lam dimg bing dung dich natri bicacbonat 5%, chiét 3 lan
bang ety axetat, va pha hitu co duoc lam kho bang natri sulfat khan. Loc va ¢6 dac trong
diéu kién 4ap sudt giam, va phan cin duoc tinh ché bang cot silica gel (ete dau hoa/etyl

axetat = 2/1) dé thu duoc 1d (32,6 g, hiéu suét 72%).

BocN OH
WOTBS

HO
1e

MS m/z [M+H] *: 446,7.
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Lithi borohydrua (2,3 g, 107 mmol) dugc thém tung dot vao dung dich 1d (31,7
g, 71 mmol) trong tetrahydrofuran (600 mL) trong bon nude da. Sau khi thém, phan tung
duoc thue hién trong 16 gio ¢ nhiét d0 phong. Phan ing dugc lam lanh t61 nhiét do 0°C
trong bon nude da, dung dich natri bicacbonat bao hoa dugc thém dé lam dirng phan
ing, hdn hop nay duogc chiét 3 1dn bang etyl axetat, va pha hitu co duoc lam kho bang
natri sulfat khan. Chét hut 4m duoc loc, va ¢d dic phan loc dé thu duge 1e tho (30,2 g,

hiéu suét 100%), ma dugc st dung truc tiép O budc tiép theo.

MS m/z [M+H] +: 404,5, [M-H]-: 402.4

BocN OH
WOH

HO
if
le (59,0 g, 146 mmol) dugc hoa tan trong tetrahydrofuran (600 mL), thém
tetrabutylamoni florua (35 g, 109 mmol) va khudy trong 16 gi' & nhiét do phong. Dung
dich phan tng dugc lam dimg bang dung dich natri bicacbonat bao hoa va duge phan
16p bang etyl axetat, pha nudc duge chiét cho dén khi khong c6 san pham. Cac pha hitu
co duoc két hop va duge rira bing nude mudi bao hoa. Pha hitu co duge lam kho bang
natri sulfat khan, chat hut 4m duoc loc, va cd dac phén loc trong diéu kién ap Suét giam,

va 1f (24 g, 57% hiéu suat) thu dugc bang phuong phap sic ky cot.

'H NMR (CDCls, 400 MHz): & 3,94-4,00 (m, 1H), 3,65-3,81 (m, 5H), 3,07-3,15
(m, 2H), 1,60-1,71 (m, 4H), 1,45 (s, 9H), 1,33 (d, J = 4,0 Hz, 3H). MS m/z [M+H]+:

290,3, [M-H]-: 288,3.
BOCDEOSH
0

19

Natri hydro (2,3 g, 57,44 mmol) dugc thém vao tetrahydrofuran (80 mL), giam
nhiét do téi -15°C, dung dich 1f (8,3 g, 28,72 mmol) trong tetrahydrofuran (50 mL)
dugc thém nho giot, sau d6 thém dung dich p-toluensulfonyl! clorua (1,72 g, 9 mmol)
trong tetrahydrofuran (15 mL), cho phan ting trong 16 git¢. Dung dich phan Ung dugc
lam lanh t6i nhiét d6 -15°C, va dung dich amoni clorua bdo hoa dugc thém nho giot cho

t61 khi khong con tao ra bot khi, duoc phén 16p bang etyl axetat, va pha nudc duge chiét
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cho téi khi khong con san phém, cac pha hitu co duogc két hop va dugc rira béng nudce
mubi bdo hoa. Pha hitu co dugc lam kho béng natri sulfat khan, chat hut 4m duogc loc,
c6 dac phan loc trong diéu kién ap sudt giam, va 1g (5 g, hiéu suat 64%) thu duge bang

phuong phap sic ky cot.

'HNMR (CDCls, 400 MHz): § 4,08-4,14 (m, 1H), 3,01-3,80 (m, 7H), 1,68-1,81
(m, 4H), 1,46 (s, 9H), 1,26 (d, ] = 8,0 Hz, 3H).

BocN 0
XA
o]

1h

1g (13,5 g, 49,7 mmol) dugc thém vao diclometan (160 mL), va Dess-Martin
periodinan (42 g, 99 mmol) dugc thém tung dot & nhiét do -10°C va cho phan tng nhiét
do ¢ 0°C trong 16 gio. Thém ete (500 mL) va mdt luong 1én chét ran dugc két tua, loc,
rira mot lan béng ete (100 mL), phén loc duoc rira mot lan béng dung dich natri
bicacbonat bdo hoa sau do6 la dung dich natri thiosulfat bdo hoa, va pha hitu co dugc lam
kho qua natri sulfat khan. Chat hat 4m duoc loc, ¢d dic phé”m loc trong diéu kién ap suét

giam, va dugc tach béng phuong phép sdc ky cot dé thu duoc 1 h (5,5 g, hiéu suét 41%).

'HNMR (CDCls, 400 MHz): § 4,19 (d, J = 8,0 Hz, 1H), 3,83-3,92 (m, 4H), 2,96-
3,16 (m, 2H), 1,55-1,79 (m, 4H), 1,46 (s, 9H), 1,32 (d, J = 8,0 Hz, 3H).

1h (20,0 g, 274,3 mmol) va R-(+)-tert-butylsulfinamit (33,2 g, 274,3 mmol) dugc
hoa tan trong dung dich tetrahydrofuran (350 mL), thém tetraetyl titanat (67,7 g, 297
mmol), duoc thé chd véi nito, cho phan Gng ¢ nhiét dd 100°C trong 20 gid. Sau khi lam
lanh té1 nhiét do -25°C, metanol (30 mL) dugc thém vao, va lithi borohydrua (5,97 g,
274,3 mmol) duogc thém ting dot. Cho phan tng & nhiét do -10°C trong 45 phut sau khi
thém. Dung dich amoni clorua bdo hoa dugc thém vao ¢ nhiét d¢ -10°C, mot luong 16n
chét ran bi két tua, loc béng hut, banh loc duoc rira béng etyl axetat, va phé‘m loc duoc

phan 16p, pha nudc duge chiét lai bang etyl axetat cho téi khi khong con sén pham, pha
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hitu co dugc rira moét lan béng nudc muoi bao hoa, lam kho béng natri sulfat, chat hut
am dugc loc, va pha hitu co dugce c¢6 dic trong di€u kién ap suat giam, va 1i (12,4 g,

hiéu suat 59%) thu duoc bang phuong phép séc ky cot.

'H NMR (CDCls, 400 MHz): & 4,15-4,19 (m, 1H), 3,63-3,88 (m, 4H), 3,30-3,44
(m, 2H), 2,92 (s, 1H), 1,80(s, 2H), 1,60 (s, 2H), 1,44 (s, 9H), 1,25 (s, 9H), 1,20 (d, ] =
8,0 Hz, 31). LCMS m/z [M+H] +: 375,3, [M-H]-: 373.,5.

HN NH,
1% 2HCI
s

1j

1i (12,0 g, 32,1 mmol) dugc hoa tan trong metanol (150 mL), dung dich HCI
trong dioxan (15 mL, 4 M) dugc thém vao, tang nhiét do 1én toi 40°C, phan g dugc
khudy va cho phan tng trong 1 gio, sau dé dirng phan tng. Dung dich phan tng dugc
dé ngudi t6i nhiét d6 phong, c6 dic trong didu kién ap suat giam dé thu duogc 1j (7,85 g,
hiéu suit 100%).

'H NMR (DMSO, 400 MHz): § 9,25 (br, 2H), 8,38 (br, 3H), 4,20-4,23 (m, 1H),
3,81 (d, J = 8,0 Hz, 1H), 3,62 (d,J = 8,0 Hz, 1H), 3,46 (br, 1H), 3,14-3,23 (m, 2H), 2,84-
2,92 (m, 2H), 1,69-2,01 (m, 4H), 1,22 (d, J= 8,0 Hz, 3H). LCMS m/z [M+H]+: 171,2.

cl
HZN\[i:j/S\%/
1l

1k (50 g, 0,3448 mol) dugc hoa tan trong N, N-dimetylformamit (500 mL), tert-
butyl mercaptan (87 g, 0,9374 mol) va xesi cacbonat (224 g, 0,6696 mol) dugc thém
vao, trong diéu kién bao vé nito, ting nhiét do 1én téi 120°C va cho phan ung trong 24
gio. Hdn hop phan tng duoc pha lodng bang etyl axetat va lam dirng bang nudc. Pha
hitu co duge tach va rira nam lan bang nude mudi bao hoa, lam kho bang natri sulfat,
chat hut 4m duoc loc, pha hitu co dugce cd dac trong diéu kién ap suét giam dé thu duoc
san phim dang dau 11, va san pham nay duoc sir dung truc tiép & budc tiép theo ma

khéng cén tinh ché.
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Cl
|\©/S\&/
1m
11 (1g, 4,65 mmol) dugc thém vao axit clohydric (2 mL) c6 dédc, dung dich nudce
(10 mL) cua natri nitrit (0,25 g, 5,26 mmol) dugc thém nhd giot & nhiét do -5°C, khuéy
trong 30 phut, dung dich nude (10 mL) cda kali iodua (1,08 g, 9,3 mmol) dugc thém
nho giot & nhiét d6 -5°C. Dung phan tng sau 10 phut, etyl axetat dugc thém vao, duoc

rira bang nude, lam kho bang natri sulfat, loc, va pha hitu co dugc c6 ddc trong diéu kién

ap suét giam, va 1m thu dugc bang phuong phap sic ky cot (1 g, hiéu suét 66,7%).

<\\ Cl

_N Z S~

rrY
1n

Déng iodua (5,84 mg, 0,03 mmol) va kali cacbonat (169,6 mg, 1,2 mmol) dugc
thém vao toluen (4 mL), thé chd voi nito, sau d6 1a N, N'-dimetyletylendiamin (5,4 mg ,
0,06 mmol), Im (200 mg, 0,61 mmol), va 2-pyrolidon (64,7 mg, 0,76 mmol), va dugc
héi luu trong 16 gio. Chiét bang etyl axetat, dugc rira bang nudce, lam kho bang natri
sulfat, loc, va pha hitu co dugc c6 dac trong diéu kién ap suét giam, va thu dugc In rin

bang phuong phéap sic ky cot (6,1 mg, hiéu suat 71,8%).

'H NMR (DMSO, 400 MHz): § 7,67 (d, J = 8,0 Hz, 1H), 7,46-7,42 (m, 2H), 3,70-
3,67 (m, 2H), 2,44-2,40 (t, ] = 8,0 Hz, 2H), 2,16-2,13 (1, T = 8,0 Hz, 2H), 1,33 (s, 9H).

LCMS m/z [M+H]+: 284,7.
cl
</;\N\©/SH

(0]

10

Nhom triclorua (424 mg, 3,3 mmol) dugc thém vao diclometan khan (20 mL) va
khudy trong 10 phut, 1n (300 mg, 1 mmol) duoc thém vao, va dung dich phan tmg dugc
d6 vao nude dé sau 3 210, chiét béng diclometan, lam kho béng natri sulfat, loc, va pha
hitu co duoc ¢6 dic trong diéu kién ap suét giam dé thu duoc san pham dang dau 1o

(182 mg, hiéu suat 80%).
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LCMS m/z [M+H]+: 228,4
cl
?N\©/S Ny
! T
N7 cl
1p

lo (286 mg, 1,26 mmol) dugc hoa tan trong isopropanol (5 mL), sau do
diclopyrazin (376 mg, 2,5 mmol) va diisopropylamin (323 mg, 2,5 mmol) dugc thém
vao, thé chd véi nito, cho phan ing qua dém ¢ nhiét do 80°C. Sau khi lam lanh, hon hop
duoc cd dic va dem séc ky cot dé thu duoc san pham dang dau mau vang 1p (400 mg).

LCMS m/z[M+ H] +: 340,3.

Cl
<T? N__A SN
UL
S o)
1 O
1p (413 mg, 1,22 mmol), 1j (417 mg, 2,5 mmol), va N, N-diisopropyletylamin
(317 mg, 2,5 mmol) dugc hoa tan trong N-metylpyrolidon (5 mL). Thé chd véi nito, cho
phéan tng ¢ nhiét do 100°C qua dém, trifloaxetat dugc diéu ché truc tiép 1a cach quay ly
tAm-lam kho dung moéi, trung hoa bang natri bicacbonat, chiét bang diclometan, lam kho

va c0 dac, va lam dong kho dé thu duoc san phém dich 1 (115 mg, 20% hiéu Suét & cac

budc n va o).

'H NMR (DMSO, 400 MHz): & 8,45 (s, 1H), 8,27 (s, 1H), 7,30-7,22 (m, 2H),
6,82 (d, J = 8,0 Hz, 1H), 4,09-4,06 (m, 1H), 3,89 (m, 2H), 3,69-3,67 (m, 3H), 3,50-3,48
(m, 2H), 2,92-2,91 (m, 1H), 2,43 (d, J = 8,0 Hz,2H), 2,15 (m, 2H), 1,77 (m, 1H), 1,66
(m, 1H), 1,57-1,54 (m, 3H), 1,09 (d, T = 4,0 Hz,3H). MS m/z [M+H]+: 474.7.

Vidu2

N NH;
2 [ENRE]

o)
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2d 2

o
Cl
H
N__N S\l/
AN
()
N
2b
2a (1 g, 4,65 mmol) va 11 (0,64 g, 5,58 mmol) duogc hoa tan trong toluen (10 mL),

sau do natri tert-butoxit (0,63 g, 6,51 mmol) va 4,5-bis(diphenylphosphino)-9,9-
dimetylxanten (28 mg) dugc thém vao, thé chd voi nito 3 lan, tris (dibenzyliden-
indenylaxeton) dipaladi (39 mg) dugc thém vao, cho phan ing ¢ nhiét 4o 120°C trong
1 git. Sau khi 1am lanh t6i nhiét d6 20°C, nudc va etyl axetat dugc thém vao va phan
16p. Pha nude duge chiét hai lan bang ety axetat, 1am kho bang natri sulfat, loc, pha hitu
co duge ¢d dic trong diéu kién ap sudt giam va 2b thu duge bang phuong phap sic ky

cot (660 mg, hiéu suat 48,5%).
"H NMR (CDCls, 400 MHz): & 8,34 (d, J=8,0 Hz, 1H), 8,29 (s, 1H), 8,20 (d, /=

4,0 Hz, 1H), 8,09 (d, J = 4,0 Hz, 1H), 7,37 (d, J = 8,0 Hz, 1H), 7,26-7,30 (m, 1H), 7,19
(s, 1H), 1,38 (s, 9H). LCMS m/z [M+H]": 294.1.

H Cl
N\ N SH
(ry
N
2c

2b (0,44 g) dugc hoa tan trong axit clohydric ¢ ddc (22 mL), cho phan Uung ¢
nhiét do 50°C trong 2 gio. Sau khi lam lanh t6i nhiét do 20°C, phan tng duoc lam dung
béng natri bicacbonat dé trung hoa, pha nuéc duge chiét ba lan bang etyl axetat, lam
kho bang natri sulfat, loc chat hut 4m, c¢6 dac trong diéu kién ap sudt giam va tach bang

phwong phép sic ky cot dé thu duoc 2¢ (193 mg, hiéu suat 54,2%).
LCMS m/z [M+H]+: 238,0, [M-H]-: 236,0.
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2d

2¢ (160 mg, 0,675 mmol) dugc hoa tan trong axetonitril (2 mL), sau do 2,5-
diclopyrazin (201 mg, 1,35 mmol) va kali cacbonat (279 mg, 2,025 mmol) duoc thém
vao, va tang nhiét do lén to1 80°C va cho phan Gng trong 2 gio. Phan tng dugc lam lanh
t&1 nhiét do 20°C va loc béng hut, ¢d dac phén loc, lam kho trong diéu kién ap suét giam,

2d thu dugc bang phuong phap sic ky ¢t (62 mg, hiéu suat 26,3%).

'H NMR (DMSO, 400 MHz): § 9,06 (s, 1H), 8,67 (d, ] = 4,0 Hz, 1H), 8,42 (d, ]
= 4,0 Hz, 1H), 8,40 (d, J = 4,0 Hz, 1H), 8,08-8,11 (m, 2H), 8,01 (d, J = 4,0 Hz, 1H),
7,40-7,43 (m, 2H). LCMS m / z [M + H] +: 350,0, [M-H]-: 348.0.

H Cl
NN S
O
2 o
2d (462 mg, 1,83 mmol), 1j (622 mg, 3,66 mmol), N, N-diisopropyletylamin
(944 mg, 7,32 mmol), va N-metylpyrolidon (10 mL) dugc thém vao binh phan tng, cho
phan Gng ¢ nhiét d6 120°C qua dém. C6 dic bang bom dau, va san pham thd dugc didu

ché truc tiép, o dic dé thu duoc san phém dich 2 (150 mg, hiéu suét 23%).

'H NMR (DMSO, 400 MHz): & 8,97 (s, 1H), 8,43 (d, J = 4,0 Hz, 1H), 8,39 (d, J
=2,0 Hz, 1H), 8,26 (d, ] =4,0 Hz, 1H), 8,09 (dd, J1 = 4,0 Hz, ]2 = 2,0 Hz, 1H), 7,98 (d,
1=2,0 Hz, 1H), 7,76 (dd, J1 = 4,0 Hz, J2 = 2,0Hz, 1H), 7,19 (t, J = 8,0 Hz, 1H), 6,59
(dd, J1 = 4,0 Hz, 12=2,0 Hz, 1H), 4,04-4,10 (m, 1H), 3,85-3,93 (m,2H), 3,67 (d, J = 8,0
Hz, 1H), 3,48 (d, J = 8,0 Hz, 1H), 3,38-3,46 (m, 2H), 2,91 (d, J = 2,0 Hz, 1H), 1,41-1,79
(m, 6H), 1,08 (d, J = 2,0 Hz, 3H). MS m/z [M+H]+: 484,2.

Vidu3
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3a 3b 3c 3d

3b

3a (530 mg, 7,68 mmol) dugc thém vao N, N-dimetylformamit (50 mL), sau do6
1m (5 g, 15,36 mmol), lithi tert-butoxit (1,23 g, 15,36 mmol), va déng iodua (146 mg,
0,768 mmol) dugc thém vao, dat vao trong bé dau duoc gia nhiét so bd & nhiét do 140°C,
cho phan g trong 20 phut, lam ngudi téi nhiét dd phong, thém nudec, chiét bang etyl
axetat, lam kho béng natri sulfat, loc chat hut 4m, c6 dac trong diéu kién ap suét giam,

dua qua cot dé thu duoc 3b (980 mg, hiéu suét 49%).

'H NMR (CDCls, 400 MHz): § 7,92 (dd, ] = 8,0 Hz, 1H), 7,81 (s, 1H), 7,78 (dd,
J = 8,0 Hz, 1H), 7,36-7,32 (m, 2H), 1,38 (s, 9H).

(/N\/O Ci o

3c

3b (1,6 g, 5,99 mmol) dugc hoa tan trong toluen (32 mL), nhom triclorua khan
(3,2 g, 23,97 mmol) dugc thém vao, va phan tng dugc khuéy trong 1 gid & nhiét do
phong trong diéu kién bao vé nito. Lam dimng bang nudce da, chiét va duoc phan 16p bang
etyl axetat, lam kho qua natri sulfat, chét hat 4m duoc loc, phén kho co6 déc trong diéu

kién ap suét giam dé thu duoc 3¢ tho (2,1 g, hiéu suit 100%), ma duoc stir dung truc tiép
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trong budc phan ung tiép theo.

3d

2,5-dibrompyrazin (2,77 g, 11,94 mmol) dugc thém vao isopropanol (30 mL),
dugc bao vé béng nito, tang nhiét do 1én tdi 88°C va khuéy, (3c/isopropanol/N, N-
diisopropyletylamin) (1,26 g, 5,97 mmol/15 mL/1,5 g, 11,94 mmol) dugc thém nhd giot
tir tir va tiép tuc trong 1 gio. Giam nhiét d6 va loc phan tng, xa bang etyl axetat, duoc
rua béng nudc, [am kho qua natri sulfat, chat hut 4m duoc loc, va co dic phén loc va
duoc lam kho trong diéu kién é&p suét giam, va tinh ché bé“mg cOt dé thu duoc 3d (380

mg, hiéu suat 17,3%).

'H NMR (CDCls, 400 MHz): & 8,45 (s, 1H), 8,14 (s, 1H), 8,07 (d, ] = 8,0 Hz,
1H), 7,81 (s, 1H), 7,76 (d, T = 8,0 Hz, 1H), 7,43 (t, J = 8,0 Hz, 1H), 7,34 (d, ] = 4,0 Hz,
1H).

3d (727 mg, 1,9375 mmol), 1j (1,1 g, 3,947 mmol), va kali phosphat (1,4 g, 6,6
mmol) duoc thém vao isopropanol (50 mL), thé chd véi nito, va khudy trong 16 gid &
nhiét @6 95°C. C6 dac trong diéu kién ap suét giam, diclometan va nuéc dugce thém vao
va phan 16p, chiét hai 1dn bang diclometan, lam khé qua natri sulfat, chat hat am dugc
loc, va co dac phén loc, lam khd trong diéu kién ap suét giam, va tinh ché béng cot dé

thu duoc san phém dich 3 (300 mg, hiéu sut 48%)

'H NMR (DMSO, 400 MHz): § 8,44 (s, 1H), 8.32 (s, 1H), 8,28 (s, 1H), 7,71 (d,
J = 8.0 Hz 1H). 7.46 (s, 1H), 7,36 (t, ] = 8,0 Hz, 1H), 6,98 (d, ] = 8,0 Hz, 1H), 4,04 (m,
1H), 3,87 (m, 2H), 3,67 (d, J = 8,0 Hz, 1H), 3,49-3,32 (m, 3H), 2,90 (d, J = 8,0 Hz, 1H),
1,74-1,43 (m, 6H), 1,07 (d, T = 8,0 Hz, 3H). LCMS m/z [M+H+]: 458.3.
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Vidu4
Ch X
N S
4 5 G
Cl Cl /\\ Cl
DNH —a 5 N S\‘/ _QG@/SH ___E__>\/N\©/S\|(§N
N\%\Br
4a 4b 4c 4d
Ch I
N S X
d yON
\©/ N%N/\ N,

4a (22 mg, 0,31 mmol) dugc thém vao xylen (2 mL), sau dé 1m (100 mg, 0,31
mmol), 2-dixyclohexylphosphino-2', 6'-diisopropoxy-1, 1'-biphenyl (10 mg, 0,031
mmol), kali tert-butoxit (103 mg, 0,93 mmol), va clo (2-dixyclohexylphosphino-2', 6'-
dil-propoxy-1, 1'-biphenyl) [2- (2-aminoetylphenyl)] paladi (II) -metyl tert-butyl ete (10
mg, 0,031 mmol), ting nhiét d6 1én t&i 120°C va cho phan tng trong 18 gio, c6 dic va

dua qua cot dé thu dugc 4b (41 mg, hiéu suat 50%).

cl
N\©/SH
4c

4¢ thu duoc bang phuong phap tong hop 3e.

4d thu dugc bang phuong phép téng hop 3d.
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'H NMR (CDCls, 400 MHz): § 8,45 (s, 1H), 7,95 (s, 1H), 7,18 (m, 2H), 7,01 (m,
1H), 3,39 (m, 4H), 1,96 (m, 4H).

S

NOGNH
4 0

San pham dich 4 thu duoc bang phuong phép tong hop 3.

'H NMR (DMSO, 400 MHz): 8§ 8,40 (s, 1H), 8,19 (s, 1H), 7,02 (t, J = 8,0 Hz,
1H), 6,78 (d, J = 8,0 Hz, 1H), 6,26 (d, J = 8,0 Hz, 1H), 4,09 (m, 1H), 3,88 (m, 2H), 3,68
(d, J= 8,0 Hz, 1H), 3,49-3,26 (m, 7H), 2,92 (d, J = 4,0 Hz, 1H), 2,10 (br s, 2H), 1,84
(m, 4H), 1,74-1,43 (m, 4H), 1,06 (d, J= 8,0 Hz, 3H). LCMS m/z |M+H"]: 460.3.

Vidu5
= Cl
—N NZ SW/*N
N
Z N NH,
NN}
5 o
o /j\ = cl > cl
N~ ~Br \\\
5a 5b 5¢ 5d
S cl
N - ¢ ’—N\N/ S SN
d TNE S e |
T ' B N
N\/\Br %
5e 5 e
N
/N\jn/\/\
5b

5a (1 g, 6,25 mmol) dugc thém vao toluen (16 mL), sau d6 1a hexa-n-butylditin

(3,61 g, 6,25 mmol), tetrakis(triphenylphosphin) paladi (358 mg, 0,312 mmol), tdng
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nhiét do 1én téi 115°C va cho phan tng trong 4,5 gid, cd ddc qua cot dé thu duoc 5b

(489 mg, hiéu suit 21%).
. = Cl
Ot
5¢

5b (389 mg, 1,046 mmol) dugc thém vao xylen (16 mL), sau d6 1a 1m (340 mg,
1,046 mmol) va tetrakis(triphenylphosphin) paladi (60 mg, 0,0522 mmol), va tang nhiét
do 1én tdi 155°C va cho phan tng trong 2 gio, c6 dac va dua qua cot dé thu duoc 5¢ (216

mg, hiéu suat 74%).

S¢ (100 mg, 0,3571 mmol) dugc hoa tan trong toluen (3,4 mL), nhom triclorua
khan (218 mg, 1,428 mmol) dugc thém vao, khudy & nhiét ¢o phong trong 1 gid trong
diéu kién bao vé nito, lam dung bang nude d4, chiét bang etyl axetat va phan 16p, duoc
rua béng nude, lam kho qua natri sulfat, chit hut 4m duoc loc, va co dic phén loc va

lam kho trong diéu kién 4p suat giam dé thu dugc 5d tho.

= Cl

\N/ SWAN
|
N\%Br

—N

5e

2,5-dibrompyrazin (195 mg, 0,7142 mmol) dugc hoa tan trong isopropanol (3
mL), tang nhiét do lén té1 88°C trong diéu kién bao vé nito, hon hop 5d (0,3571
mmol)/isopropanol (1,6 mL)/N, N-diisopropyletylamin (106 mg, 0,7142 mmol) dugc
thém nho giot tir tr trong 0,5 gi0, va khuéy & nhiét do 88°C trong 16 gio. pé ngudi, chiét
bﬁng etyl axetat, lam kho qua natri sulfat, chat hat 4m duoc loc, co dic phén loc va lam
kho trong diéu kién 4p suat giam, va tinh ché bang cot dé thu duoc 5e (58 mg, hiéu suét

43%).
'H NMR (CDCls, 400 MHz): § 8,45 (s, 1H), 8,03 (s. 1H). 7.90 (d, J = 8,0 Hz,
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1H), 7,66 (d, J = 8,0 Hz, 1H), 7.42 (s, 1H), 7,36 (t, T = 8,0 Hz, 1H), 6,74 (d, J = 4,0 Hz,
1H), 3,98 (s, 3H).

5e (500 mg, 1,316 mmol), 1j (1,1 g, 3,947 mmol), va kali phosphat (1,4 g, 6,6
mmol) dugc thém vao isopropanol (50 mL), thé chd véi nito, ting nhiét d6 1én toi 95°C
va khudy trong 16 gid. C6 dic, thém nudce, chiét hai 1an bang diclometan, lam kho qua
natri sulfat, chat hat 4m duoc loc, va co dic phﬁn loc va 1am kho trong diéu kién &p suat
giam, két tinh tir etyl axetat dé thu dugc san pham dich 5 (300 mg, higu sudt 48%).

'HNMR (DMSO, 400 MHz): & 8,45 (d, J=4,0 Hz, 1H), 8,27 (d, J = 4,0 Hz, 1H),
7,79 (s, 1H), 7,50 (d, J = 8,0 Hz, 1H), 7,23 (t, J = 8,0 Hz 1H), 6,80 (d, J = 8,0 Hz, 1H),
6,66 (d, J =4,0 10 Hz, 1H), 4,07 (m, 1H), 3,90 (m, 5H), 3,67 (d, J = 8,0 Hz, 1H), 3,46
(d, J = 8,0 Hz, 1H), 3,39 (m, 2H), 2,90 (d, ] = 4,0 Hz, 1H), 1,77-1.41 (m, 6H), 1,07 (d,
J=28,0 Hz, 3H). LCMS m/z [M+H+]: 471,3.

Vidu6

N

E/\ cl
N S_ N
TS
6 o

)
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N\ Cl N\ Sn._~_~ b [N\ cl . N\ cl

l ——a-—>[ j = L7 s — [/ SH
Z = N N

N N

2a 6b 6¢c 6d

—’[L@U Q@@@@

o

Diisopropylamin (4,65 g, 46 mmol) dugc hoa tan trong tetrahydrofuran (50 mL),
n-butyllithi (18,4 mL, 46 mmol) dugc thém vao bon nude d4, cho phan tng trong 15
phut trong bon nude da, N-butyltin hydro (13,35 g, 46 mmol) dugce thém nhé giot, tiép
tuc cho phan Gng trong 20 phut, lam lanh t&1 nhiét d¢ -78°C, 2a (5§ g, 44 mmol, trong
100 mL THF) duoc thém nho giot tir tir && phan tmg & nhiét do -78°C trong 4 gio, ting
nhiét do 18n t6i -40°C, phan ung duoc lam dimg bang cach thém nho giot dung dich
nudce kali florua, chiét béng etyl axetat, lam kho qua natri sulfat, chat hat 4m duoc loc,
va c¢b dic phan loc va lam kho trong diéu kién ap sudt giam, va dua qua cot dé thu duoc

6b (7.4 g, hiéu suat 46%).

'H NMR (CDCls, 400 MHz): § 8,71-8,73 (m, 1H), 8,57 (d, J = 4,0 Hz 1H), 8,36-
8,40 (m, 1H), 1,54-1,62 (m, 6H), 1,30-1,39 (m, 6H), 1,16-1,20 (m, 6H), 0,90 (t, ] = 8,0

Hz 9H).
[N\ Cl
N” S\}/
6¢c

6b (6,8 g, 18,4 mmol) va 1 m (5 g, 15,3 mmol) dugc hoa tan trong xylen (50 mL),
tetrakis (triphenylphosphin) paladi (1,78 g, 1,3 mmol), thé chd véi nito, va tang nhiét do
1én t6i 150°C va cho phan ung trong 6 gidy, sau khi dé ngudi, dung moi duoc lam kho ly

tam va dua qua cot dé thu duoc 6¢ (4,2 g, hi¢u suét 99%).
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[ A cl
= SH

6d

6¢ (500 mg, 1,8 mmol) dugc hoa tan trong toluen (5 mL), va sau d6 nhom
triclorua (957 mg, 7,2 mmol) duoc thém ting dot trong bdn nude da, cho phan ung &
nhiét do phong trong 1 gid. Phan tng duoc lam ding bang nudc, chiét bang etyl axetat,
lam kho qua natri sulfat, chat hut Am duoc loc, va co dic phén loc va lam kho trong diéu
kién ap sudt giam dé thu duoc 6d, ma duoc sir dung truc tiép trong budc phan tng tiép

theo.

N

AN

\l \[NJ\CI

6e

6d (280 mg, 1,26 mmol), diclopyrazin (376 mg, 2,5 mmol), va diisopropylamin
(323 mg, 2,5 mmol) duoc thém vao isopropanol (5 mL), thé chd véi nito 3 1an, tang
nhiét do 1én t6i 80°C va cho phéan tng trong 16 gid. Sau khi dé ngudi, dung méi duoc

lam kho ly tAm, va dua qua cot dé thu duoc 6e (400 mg, hiéu sudt 95%).

'H NMR (CDCls, 400 MHz): & 8,95 (s, 1H), 8,71-8,72 (m, 1H), 8,61 (d, ] = 4,0
Hz 1H), 8,40 (s, 1H), 8,18 (s, 1H), 7,78-7.80 (m, 1H), 7,68-7,70 (m, 1H), 7.47-7,51 (m,

1H).
[N/\ cl
N S_ N
"oz
6 o

0]

6e (410 mg, 1,22 mmol) dugc hoa tan trong N-metylpyrolidon (10 mL), va sau
do 1j (417 mg, 2,5 mmol) va diisopropylamin (317 mg, 2,5 mmol) dugc thém vao. Thé
chd véi nito ba lan va ting nhiét d6 1én t6i 100°C va cho phan ung trong 16 gid. San
pham dich 6 duoc diéu ché truc tiép 1a cach lam kho ly tim dung moi va dong kho (120

mg, hiéu suit 21%).
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'H NMR (DMSO, 400 MHz): & 8,92 (s, 1H), 8,79-8,80 (m, 1H), 8,71-8,72 (d, ]
= 4,0 Hz 1H), 8,46 (s, 1H), 8,30 (s, 1H), 7,36-7.43 (m, 2H), 7,00-7,02 (m, 1H), 4,06-
4,09 (m, 1H), 3,89-3,91 (m, 2H), 3,69 (d, J = 12,0Hz 1H), 3.40-3,53 (m, 3H), 2,92 (d, J
= 4,0 Hz 1H), 1,75-1,80 (m, 1H), 1,63-1,69 (m, 1H), 1,48-1,57 (m, 2H), 1,41 (s, 2H),
1,09 (d, J = 8,0 Hz 3H). MS m/z [M+H]+: 469,4.

Vidu7
N
[/ l Cl
N a SWAN
h N%Njﬁm
SN
‘\0
N N\
R . | l
() = Gl
N~ i -/_/
7a 7b
Cl Cl S (0]
N R
N~ N~ N~ O
Te
7c 7d
N
N [’| ¢l f
& Cl AN N SH ———»
[\ | S 0\/[/\/ N I\
N ‘ N \/\”/ N
N~ (0]
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7f
EL@ N M g
N |\ | AN 9 5 \N:I\(j/s N
N~ TNJ\CI N EC ) ",
0
N\
()~
e

7b

Diisopropylamin (12 g, 86 mmol) dugc hoa tan trong tetrahydrofuran (100 mL),
thé chd v&i nito ba lan, giam nhiét do t6i -10°C trong bon mudi d4, n-butyllithi (36 mL,
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86 mmol) duoc thém vao, va nhiét do hé théng duoc kiém soat & nhiét do -10°C, khuéy
trong 15 phat, va sau d6 thém nho giot n-butyltin hydro (26,6 g, 86 mmol), nhiét do
duoc kiém soat & -5°C, cho phan tng ¢ nhiét do -10°C trong 20 phut sau khi thém vao.
Giam nhiét do mot 14n niva toi -80°C, thém nho giot dung dich 7a (10 g, 86 mmol) trong
tetrahydrofuran, khuéy trong 4 gio ¢ nhiét do -80 °C, thém kali florua (10 mL) bao hoa
dé lam dung phan ung, loc, phan 16p, 1am kho qua natri sulfat, chit hut 4m duoc loc, va
co dic dich loc, 1am kho trong diéu kién &p suat giam, tinh ché bang phuong phép sic

ky dé thu duge 7b (9 g, hiéu suit 28%).

7d

n-butyllithi (27,6 mL, 102 mmol) dugc thém vao ete (150 mL), giam nhiét do hé
thong t6i -68°C va tetrametylpiperidin (9,8 g, 61,2 mmol) dugc thém nhé giot, cho phan
tng trong 30 phut, dung dich tetrahydrofuran cta 7¢ (10 g, 68 mmol) dugc thém nho
giot, cho phan tmg & nhiét do -68°C trong 2 gid. Phan tmg duge lam ding bang nudc,
chiét hai 1an béng etyl axetat, va cac pha hitu co két hop dugc co dac dé thu duoc 7d thod

(15 g, hiéu sudt 83%).
"H NMR (CDCls, 400 MHz): 7,90 (d, J = 4,0 Hz, 1H), 7,74 (d, ] = 4,0 Hz, 1H).
Cl S 0]
\@/ \/Y
N =~ O
7e
7d (10,08 g, 36,9 mmol) dugc hoa tan trong dioxan, va sau do este 2-etylhexyl
axit 3-mercaptopropionic (10,46 g, 47,9 mmol) va 4,5-bisdiphenylphosphin-9,9-
dimetylxanten (0,533 g, 0,92 mmol), N, N-diisopropyletylamin (14,31 g, 110 mmol),
tris(dibenzylidenaxeton) dipaladi (0) (0,422 g, 0,46 mmol) dugc thém vao, thé chd voi
nito ba 14n, va tang nhiét 46 hé théng 1én téi 108°C, cho phan tng trong 2 gio, cb dic
trong diéu kién 4p sudt giam, va tinh ché bang phuong phép sic ky cot dé thu dugc 7e
(10 g, hiéu suat 74%).
"H NMR (CDCls, 400 MHz): & 8,14 (s, J = 8,0 Hz, 1H), 7,02 (d, ] = 4,0Hz, 1H),
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4,04-4,05 (m, 2H), 3,27 (t, ] = 8,0 Hz 2H), 2,74 (t, ] = 8,0 Hz 2H), 1,53-1,60 (m, 1H),
1,24-1,41 (m, 8H), 0,86-0,90 (m, 6H).

N S (0]
N
N~ o]
7f

7b (6,50 g, 17,5 mmol) va 7e (5,30 g, 14,5 mmol) dugc hoa tan trong xylen, sau
d6 dong iodua (0,21 g, 1,10 mmol) va tetrakis(triphenylphosphin) paladi (3,30 g, 1,09
mmol) dugc thém vao, thé chd véi nito ba lan, va ting nhiét do 1én t6i 158°C, cho phan
ng trong 8 gid. Giam nhiét do toi 120°C, va tiép tuc phan tung trong 16 gid. Phan tng
dugc [am dung béng nudc, chiét 2 1an béng etyl axetat, lam kho qua natri sulfat, c6 dac
trong diéu kién 4p suét giam, va tinh ché bang phuong phap sac ky cot dé thu duoc 7f

(1,5 g, hiéu suat 25,4%).

79

7f (1,54 g, 0,1 mmol) dugc hoa tan trong tetrahydrofuran, giam nhiét 4o hé théng
tGi -68°C, dung dich tetrahydrofuran cua kali tert-butoxit (1,27 g, 0,2 mmol) dugc thém
nhé giot, va nhiét d6 dugc dua vé nhiét do phong mot cach tu nhién qua dém. Dung dich
nudc kali cacbonat 5% (20 mL) dugc thém vao va chiét hai 14n bang etyl axetat, dung
dich nudc kali cacbonat 5% (20 mL) dugc thém vao pha hitu co va khudy trong 10 pht.
Cac pha 1éng dugc tach ra, cac pha nude duge két hop, diéu chinh d6 pH t61 3 béng axit
clohydric 2N, va chiét hai 1an bang etyl axetat. Cac pha hitu co dugc két hop, rtra mot
lan béng nude mudi bdo hoa, lam khod qua natri sulfat, va cd dac trong diéu kién ap suét

giam dé thu duoc 7g (800 mg, hiéu sudt 95%).

'HNMR (CDCls, 400 MHz): § 9,11 (s, 1H), 8,74-8,75 (m, 1H), 8,68 (s, 1H), 7,71
(d, J=8,0 Hz, 1H), 7,05 (d, ] = 4,0 Hz, 1H).
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N

UL

N~ N7 el
7h

7g (800 mg, 3,6 mmol) dugc hoa tan trong axetonitril (3 mL), sau do 2.5-
diclopyrazin (1,69 g, 7,2 mmol) va kali cacbonat (990 mg, 7,2 mmol) dugc thém vao,
thé chd vdi nito 3 14n, va ting nhiét do hé thong Ién t6i 85°C, cho phan tng trong 16
gid. Diclometan dugc thém vao hé théng phan tng, loc va c6 dic trong didu kién ap sut

giam dé thu duoc 7h (630 mg, hiéu suit 46%).

'H NMR (CDCls, 400 MHz): § 9,01 (d, J = 1,6 Hz, 1H), 8,74-8,75 (m, 1H), 8,71
(d, J = 1,6 Hz, 1H), 8,67 (d, J = 2,4 Hz, 1H), 8,62 (d, ] = 1,6 Hz, 1H), 8,34 (d, ] = 4.8
Hz, 1H), 7,36 (d,J = 1,6 Hz, 1H).

N
[/ ’ Cl
\ S N
N | jlﬂN
Nx N\A
7

7h (400 mg, 1,05 mmol) va 1j (529 mg, 1,88 mmol) dugc hoa tan trong

N NH,
[ERRN]

0]

isopropanol (10 mL), sau d6 kali phosphat (1,8 g, 8,49 mmol) duoc thém vao, thé chd
v6i nito 3 14n, va tang nhiét do hé thdng 1én t6i 88°C, cho phan Gng trong 16 gio. Loc

va cb dic dé thu duoc san pham 7 (81 mg, hiéu suit 16,3%).

'H NMR ((CD3),S0, 400 MHz): & 9,01 (s, 1H), 8,83 (s, 1H), 8,77 (s, 1H), 8,39
(s, 1H), 8,36 (d, J=4,8 Hz, 1H), 8,25 (s, 1H), 7.40 (d, J=4,8 Hz, 1H), 4,04-4,07 (m, 1H),
3,89 (m, 2H), 3,67 (d, J=8,4 Hz, 1H), 3,47-3,49 (m, 3H), 2,91 (d, J=4,0 Hz, 1H), 1,50-
1,78 (m, 6H), 1,06 (d, J=4,0 Hz, 3H). LCMS m/z [M+H+]: 470,3.

Vidu 8
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[/N | NH,
A NH,
8 %'

0]

[::136 . z:%%_b_, Elg .

6 8

b a 8b
N

cl NH

N cl NH, [/ | 2

~ ‘ S —-d—> \N SW)%N

S |

N B N\/\
NH
N\/\Cl N N
8¢ o \/[O>

[L@*

8a duoc tong hop theo phwong phap téng hop 6e.

N
[/ o
SH
SN
8b

8b duoc tong hop theo phuong phap tong hop 6d.

N
[/ L NH,
N S
N\/\CI
8c

8b (1,6 g, 7,2 mmol) dugc hoa tan trong dioxan (60 mL), va sau d6 2-amino-3-
brom-5-clopyrazin (1,25 g, 7,2 mmol), kali phosphat (1,9 g, 10,8 mmol), va 1,10-o-
phenanthrolin (216 mg, 1,44 mmol) dugc thém vao, thé chd vai nito 3 14n, va cudi cung

thém df”)ng iodua (228 mg, 1,44 mmol), thé chd voi nito 3 lan. Tang nhiét do 1én toi
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100°C va phan Gng duge hdi luu qua dém. Sau khi dé ngudi téi nhiét do phong, hdn hop

duoc ¢cd dac truc tiép qua cot dé thu duoc 8¢ (624 mg, hiéu sut 25%).

[/N ) o NH,
R S
N\/\%‘Hz
8 gy
0
8 duoc tong hop theo phuong phép téng hop 7.

'H NMR (DMSO, 400 MHz): & 8,88 (s, 1H), 8,77 (s, 1H), 8,25 (s, 1H), 7,69 (s,
1H), 7,34 (m, 2H), 6,73 (m, 1H), 6,17 (br s, 2H), 4,04 (m, 1H), 3,83 (m, 2H), 3.67 (d, J
= 8,0 Hz, 1H), 3,49 (d, J = 8,0 Hz, 1H), 3,34-3,27 (m, 2H), 2,90 (d, J = 4,0 Hz, 1H),
1,74-1,43 (m, 6H), 1,06 (d, J= 8,0 Hz, 3H). LCMS m/z [M+H"]: 484,1.

Vidu9

Giam nhiét do t¢i 0°C, va dung dich lithi diisopropylamit (64 mL, 0,064 mol, 1
mol/L) duogc thém nhd giot vao tetrahydrofuran (100 mL). Tributyltin hydro (18,6 g,
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0,064 mol) duoc thém nho giot ¢ nhi¢t do duoc kiém soat 1a -5°C. Sau khi thém, cho
phan tng trong 20 phut trong khi duy tri nhiét do, phan ing dugc lam lanh t61 nhiét do
-78°C, 9a (7,0 g, 0,061 mol) dugc thém vao lam ba mé, cho phan Ung trong 2 gio trong
khi duy tri nhiét do, tang nhiét do 1én tdi nhiét do phong, amoni clorua dugc thém dé
lam dung phan Ung, chiét béng etyl axetat, lam kho qua natri sulfat, va chét hit Am duoc
loc, ¢ dic, lam kho trong diéu kién 4p sudt giam, tinh ché bang phuong phap sic ky dé

thu duge 9b (0,486 g, hiéu suét 2,1%).

FN Cl
N//K©/S\'/
9%
9b (70 mg, 0,189 mmol) duoc hoa tan trong xylen (2 mL), sau d6 1m (65 mg,
0,1986 mmol), tetrakis(triphenylphosphin) paladi (22 mg, 0,0189 mmol), va dong iodua

(10 mg, 0,0189 mmol) dugc thém vao, cho phan ng ¢ nhiét d¢ 125°C trong 2 gio, giam
nhiét do t6i nhiét do phong, va cd ddc qua cot dé thu duoc 9¢ (30 mg, hi¢u suat 57%).

9e

9e duge tong hop theo phuong phép tong hop 8.
~N Cl
C

9 dugc tong hop theo phuong phép tong hop 8.
TH NMR (DMSO, 400 MHz): & 8,96 (d, J = 4,0 Hz, 2H), 8,45 (s, 1H), 8,28 (s,
1H), 7,55 (m, 1H), 7,43 (d, J=4,0 Hz 1H), 7,33 (t, J= 8,0 Hz, 1H), 6,95 (d, J = 8,0 Hz,
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1H), 4,05 (m, 1H), 3,88 (m, 2H), 3,65 (d, J= 8,0 Hz, 1H), 3,48 (d, /= 8,0 Hz, 1H), 3,34
(m, 2H), 2,87 (d, J= 4,0 Hz, 1H), 1,77-1,41 (m, 6H), 1,07 (d, J = 8,0 Hz, 3H). LCMS
m/z [M+H"]: 469.,2.

Vidu 10

1l 10a
Cl " cl
CI\[N\]\ b HaN. i .S\[N\ . N i ,S\[N\]\
~
N ~cl NT el ci O Nl
10b 10¢c
— U L
—_—
ct O N/ N NH,
10 "
(0]
Cl
H2N\©/SH
10a

11 (20,0 g, 93 mmol) dugc hoa tan trong axit clohydric cd ddc (750 mL), tang
nhiét d6 1én tgi 55°C va cho phan tung trong 24 gio. Co déc trong diéu kién ap suét giam
tgi 150 mL, lam ngudi téi nhiét do phong, loc, va lam kho dé thu duoc 10a (10,0 g, hiéu
suat 67%).

"H NMR (DMSO, 400 MHz): § 6,84 (t, ] = 8,0 Hz, 1H), 6,66 (dd, J1 = 8,0 Hz,
J2=4,0 Hz, 1H), 6,53 (dd, J1 = 8,0 Hz, J2 =4,0 Hz, 1H), 5,37 (br, 2H), 5,30 (br, 1H).

MS m/z [M-H]-: 157.9
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cl
H2N\©/S N
~
T
N> el
10b

10a (0,66 g, 3,4 mmol) dugc hoa tan trong dimetyl sulfoxit (10 mL), sau d6 2.5-
diclopyrazin (0,5 g, 3,4 mmol) va xesi cacbonat (2,2 g, 6,7 mmol) duoc thém vao, tdng
nhiét do 1én t6i 80°C va cho phan tng trong 6 gio. Lam ngudi t6i nhiét do phong, chiét
béng etyl axetat, ria 3 1an v&i nude, 1am kho béng natri sulfat, va chit hut am duoc loc,
cd dic, 1am kho trong didu kién 4p sudt giam, va tinh ché bang phuong phap sic ky cot

dé thu duoc 10b (0,39 g, hiéu suat 42%).

MS m/z [M-H]-: 270,1

H Cl
T
cl O N/ cl
10¢

Axit 2-clo-3-flobenzoic (64 mg, 0,37 mol) dugc thém vao thionyl clorua (3 mL),
khuéy dé hoi luu 1,5 gi0, va co dac dé thu duoc axyl clorua. Sau do6 diclometan (3 mL),
pyridin (42 mg, 0,53 mol), 10b (50 mg, 0,18 mol), va 4-dimetylaminopyridin (10 mg,
0,09 mol) dwoc thém vao, khudy trong 1 gid & nhiét d6 phong, lam ding bang nudc,
chiét béng diclometan, 1am kho va cd dic dé thu duoc san phém tho 10¢, ma duogc s

dung truc tiép & budc tiép theo.

LCMS m/z [M + H]J +: 429,0, [M-H]-: 427,0

H Cl
N S_N
F T\
cl O N/ N NH,
10 L

o)

10¢ (430 mg, 1 mol) va 1j (187 mg, 1,2 mol) dugc hoa tan trong N-
metylpyrolidon (10 mL), va sau d6é N, N-diisopropyletylamin (645 mg, 5 mol) dugc
thém vao, ting nhiét do 1én téi 120°C va khudy qua dém, cb dic bang bom dau va san

pham thé duoc diéu ché truc tiép. Thu dugc 10C (260 mg, hiéu sudt 46%).

'H NMR (DMSO, 400 MHz): 5 10,41 (s, 1H), 8,44 (s, 1H), 8,27 (s, 1H), 7.48-
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7,69 (m, 4H), 7,28 (¢, ] = 8,0Hz, 1H), 6,79 (d, ] = 8,0 Hz, 1H), 4,04-4,10 (m, 1H), 3,88-
3,90 (m, 2H), 3,67 (d, J = 8,0 Hz, 1H), 3,48 (d, ] =8,0 Hz, 1H), 3,38-3,43 (m, 2H), 2,91
(d, ] =4,0 Hz, 1H), 1,52-1,77 (m, 6H), 1,08 (d, ] =4,0 Hz, 3H). MS m/z [M+H]+: 562,1.

Vidull
N N S
wfj S
0O o N

11

N NH,
v
o
o o ~
0O o 0
a 2N OEt b
EtO OEt ——> | e N OEt
NS 0H <
t OH

0
0~ "OE N
11a 11b 11

cl /N | OFL cl
H,N S Ny c N H Sy d
L 1D |
10b 1d
N N S
N
0 O N

11

c

N NH,
oot
0

11b
2-aminopyridin (10,0 g, 0,1 mol) va 11a (49,0 g, 0,2 mol) dugc hoa tan trong
xylen (100 mL), gia nhiét t¢i nhiét d6 130°C va cho phan tmg trong 16 gid, lam ngudi
t6i nhiét do phong, loc, va banh loc duoc rira bang metanol 3 1an, lam kho dé thu dugc
11b (3,80 g, hiéu suét 15%).
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'"H NMR (DMSO, 400 MHz): 6 12,45 (br, 1H), 8,89 (d, ] = 8,0 Hz, 1H), 8,16 (t,
J=8,0 Hz, 1H), 7,34-7,38 (m, 2H), 4,12 (q, ] = 8,0 Hz, 2H), 1,21 (t, ] = 8,0 Hz, 3H).
MS m/z [M+H]+: 235,5, [M-H]-: 233,2

Trong diéu kién bao vé nito, 11b (2,00 g, 8,5 mmol) va paladi trén cacbon (0,2 g)
duoc hoa tan bang metanol (20 mL), thé chd véi hydro, va cho phan ting & nhiét do va
ap suét binh thuong trong 3 gio, loc va ¢d dic trong diéu kién ap sudt giam dé thu dugc

11c (1,77 g, hidu suat 87%).

'H NMR (DMSO, 400 MHz): § 12,29 (br, 1H), 4,06 (q, J = 8,0 Hz, 2H), 3,64 (t,
J=18,0 Hz, 2H), 2,76 (t, ] =8,0 Hz, 2H), 1,71-1,83 (m, 4H), 1,17 (t, J = 8,0 Hz, 3H). MS
m/z [M+H]+: 239,2, [M-H]-: 237,2.

N N S
TN
o O N\%\CI
11d

11¢ (275 mg, 1,1 mmol) va 10b (271 mg, 1,0 mmol) dugc hoa tan trong clobenzen
(6 mL), gia nhiét t¢i nhiét d6 130°C va cho phan Ung trong 5 gid, lam ngudi toi nhiét
do phong, loc, va 1am kho dé thu duoc 11d (260 mg, hiéu suét 56%).

"H NMR (DMSO, 400 MHz): 8 14,74 (s, 1H), 12,31 (s, 1H), 8,66 (d, ] = 4,0 Hz,
1H), 8,48 (br, 1H), 8,44 (s, 1H), 7,47-7,51 (m, 2H), 3,84 (br, 2H). 2,88 (t, ] = 8,0 Hz,
2H), 1,78-1,90 (m, 4H). MS m/z [M-H]-: 462,3.

N N S
OON
0O O N

11

N NH;
ERRI
0]

11d (200 mg, 0,43 mmol), 1j (190 mg, 0,79 mmol), va kali phosphat (0,34 mg,
1,6 mol) dugc thém vao N-metylpyrolidon (8 mL), ting nhiét do 1én t6i 120°C va khudy
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trong 16 gid. Dung dich phan ung duoc dé ngudi toi nhiét do phong va tinh ché bang
cot diéu ché pha dao dé thu duoc 11 (43 mg, hiéu suat 17%).

"H NMR (DMSO, 400 MHz): & 12,8 (br, 1H), 8,41 (s, 1H), 8,30 (br, 1H), 8,23 (s,
1H), 7,17 (s, 1H), 6,58 (d, J = 8,0 Hz, 1H), 5,50 (br, 3H), 3,50-4,10 (m, 9H), 2,99 (d,J
=4,0 Hz, 1H), 2,73 (s, 2H), 1,52-1,85 (m, 8H), 1,09 (d, J = 8,0 Hz, 3H). MS m/z [M+H]+:
598,6.

Vidu 12

OH
12a

o
= cl

_ H
N = u ¢ N%(N S Ns
N~ N S N b \[ ]\
o~/ T ° v

(0] pZ
N7 el
12b

12 o] o
~ cl
—N H
it agwl
© N7 cl
12b

12a (279 mg, 2,2 mol) dugc thém vao thionyl clorua (5 mL), khudy hoi luu trong
1,5 gio, va co dac dé thu duoc axyl clorua. Diclometan (5 mL), pyridin (262 mg, 3,32
mol), 10b (300 mg, 1,1 mol), va 4-dimetylaminopyridin (68 mg, 0,55 mol) duoc thém
vao axyl clorua, khudy ¢ nhiét d6 phong trong 1 gid. Phan Gng dugc lam dung bang
nudce, chiét béng diclometan, lam kho va ¢ dic, chat ran tréng 12b (250 mg, hiéu suét

59%) thu dugc bang phuong phép sic ky cot.

LCMS m/z [M+H]+: 379,9
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== Cl
—N_ _ H
{Nj\ﬂ/N\@S NS
! L
12 0 o
12b (250 mg, 0,66 mol) dugc hoa tan trong N-metylpyrolidon (5 mL), sau d6 1j
(224 mg, 1,2 mol) va N, N-diisopropyletylamin (340 mg, 2,64 mol) dugc thém vao,

khudy qua dém & nhiét d6 120°C, c¢o dic trong diéu kién ap suat giam, va san pham tho
duoge didu ché truc tiép dé thu duoc chét ran tréng nho 12 (140 mg, hiéu suét 41%).

'H NMR (DMSO, 400 MHz): 8 9.59 (s, 1H), 8,44 (s, 1H), 8,26 (s, 1H), 7,90-7,93
(m, 2H), 7,26 (t, ] = 8,0Hz, 1H), 6,79 (d, ] =4,0 Hz, 1H), 6,69 (d, J = 8,0 Hz, 1H), 4,06-

4,08 (m, 1F ) 3.9

OO

, 3H), 3,85-3,93 (m, 2H), 3,67 (d, ] = 8,0 Hz, 1H), 3,48 (d, ] = 8,0

Ladis X44js

{aq

(s
Hz, 1H), 3 46 (m, 2H), 2,91 (d, J =4,0 Hz, 1H), 1,24-1,76 (m, 6H), 1,08 (d, ] =4.0
Hz, 3H). MS m/z [M+H]+: 514,2.

Vidu 13

Q%@

O
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13b

Axit 2-clo-4,5-diflobenzoic (425 mg, 2,2 mol) dugc thém vao thionyl clorua (5
mL), khudy hdi luu trong 1.5 gio, va cb dic trong didu kién ap sudt giam dé thu duoc
axyl clorua. Diclometan (5 mL), pyridin (262 mg, 3,32 mol), 4-dimetylaminopyridin (68
mg, 0,55 mol), va 10b (300 mg, 1,1 mol) dugc thém vao axyl clorua, khuéy trong 1 gio
& nhiét d6 phong, 1am dimg bang nude, chiét bang diclometan, 1am kho qua natri sulfat,
chét hat 4m dugc loc, co dac, lam kho trong diéu kién ap suét giam, va chét rén tréng

13b (270 mg, hiéu suét 54,9%) thu duoc bang phuong phép sic ky cot.

LCMS m/z [M+H]+: 446,0, [M-H]-: 444.0

@i
F
N
H H,N
cl N= e
\ N O
3

1

13b (270 mg, 0,61 mol) dugc hoa tan trong N-metylpyrolidon (5 mL), sau do 1j
(206 mg, 1,21 mol) va N, N-diisopropyletylamin (3c¢15 mg, 2,44 mol) duogc thém vao,
tang nhiét do 1én toi 120°C va khudy qua dém, cd dic trong diéu kién ap sudt giam. San
phim tho duoc didu ché truc tiép dé thu dugc chat ran tring nho 13 (100 mg, hiéu suét

21%).

'H NMR (DMSO, 400 MHz): § 10,36 (s, 1H), 8,44 (s, 1H), 8,26 (s, 1H), 7,82-
7,89 (m, 2H), 7,50 (d, J =8,0Hz, 1H), 7,27 (t, ] =8,0 Hz, 1H), 6,77 (d, J =8,0 Hz, 1H),
4,06-4,09(m, 1H), 3,85-3,92 (m, 2H), 3,67 (d, J=8.0 Hz, 1H), 3.48 (d, ] =8,0 Hz, 1H),
3,39-3,45 (m, 2H), 2,91 (d, J =4,0 Hz, 1H), 1,46-1,77 (m, 6H). 1,08 (d, J =2,0 Hz, 3H).

MS m/z [M+H]+: 580,1.

Viduy 14
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| Cl ] o Cl S“<’ Cl SH
(j <o N@ LI @[‘;@

im 14a 14b

H,N

N— N=— T
Cl s \ /Br cl S‘Q\_ / N\_/__><])

14a

Hop chét benzoxazol (575 mg, 4,82 mmol), lithi tert-butoxit (772 mg, 9,64 mmol),
va déng iodua (91,8 mg, 0,482 mmol) dugc thém vao binh ba ¢6 100 mL, 1m (2 g, 7,225
mmol) dugc thém vao, hoa tan trong N,N-dimetylformamit (15 mL), gia nhiét t61 nhiét
d6 150°C trong diéu kién bao vé nito, va khudy trong 1,5 gid. Dung dich phan tng duge
dé ngudi t6i nhiét d6 phong, thém 50 mL nude, chiét bing etyl axetat, rita pha hitu co 3
1An v6i nudce va sau do lam kho, cb dic, va dua qua cot dé thu duoc 14a (300 mg, hiéu

suét: 20%).

'H NMR (CDCls, 400 MHz):  8,03-8,05 (d, J = 8,0 Hz 1H), 7,83-7,86 (m, 2H),
7,61-7,64 (m, 1H), 7,37-7,41 (m, 3H), 1,39 (s, 9H).

Cl SH
(@)
L
N
14b

14a (100 mg, 0,315 mmol) va nhom triclorua khan (167,8 mg, 1,26 mmol) duoc
thém vao binh ba ¢b 50 mL, toluen (3 mL) dugc thém vao, va khudy ¢ nhiét d6 phong

64



52605 65/141

trong 15 gio. Sau khi thém 20 mL nuédc, hdn hop duge chiét bing etyl axetat, pha hitu
co dugc lam kho va lam kho ly tdam dé thu duoc 14b. Hon hop nay dugc st dung truc

tiép & bude tiép theo.

o Cl S—<\I:;>—~Br
-

14c¢

2,5-dibrompyrazin (3 g, 13,2 mmol) dugc thém vao binh ba ¢d 50 mL,
isopropanol (15 mL) duoc thém vao, ting nhiét d6 va khudy dén 60°C, 14b (580 mg,
2,20 mmol) va N, N-diisopropyletylamin (568,6 mg, 4,40 mmol) dugc thém nhd giot va
phan g duoc khudy qua dém. Sau khi chiét bang nudc va etyl axetat, pha hitu co duoc

lam kho, co dic, va dua qua cot dé thu dugce 14¢ (230 mg, hidu suat: 25%).

'H NMR (CDCls, 400 MHz): & 8,46 (s, 1H), 8,18-8.22 (m, 2H), & 7.82-7,86 (m,
2H), § 7,61-7,63 (m, 1H), § 7,46-7,50 (¢, 1H), § 7,39-7,42 (m, 2H).

HoN

N=— o~
Rugesee
/
N

14

14d (230 mg, 0,55 mmol), isopropanol (10 mL), 1j (173 mg, 0,71 mmol), va kali
phosphat (700 mg, 3,3 mmol) dugc thém vao binh ba ¢d 50 mL va phan tng duogc gia
nhiét t&i nhiét dd 95°C, khuéy trong 18 giod. Dung dich phan trng dugc dé ngudi téi nhiét
dd phong, thém 30 mL nudec, chiét béng diclometan, va pha hitu co dugc co ddc. San

phédm tho duge dwa qua cot dé thu duoc 14 (30 mg, hiéu suét 11%).

'H NMR (CDCls, 400 MHz): § 8,29-8.31 (d, J = 8,0 Hz 2H), 7,87-7.88 (d, J =
4,0 Hz 1H), 7,80-7,82(d, J = 8,0 Hz 1H), 7,70-7,72 (d, J = 8,0 Hz 1H), 7.43-7.50 (m,
2H), § 7,35-7,38 (t, 1H), 7,10-7,12 (d, J = 8,0 Hz 1H), 4,22-4,25 (m, 1H), 4,22-4,25 (m,
1H), 4,05-4,13 (m, 2H), 3,87-3,89 (d, J= 8,0 Hz 1H), 3,71-3,73 (d, J= 8,0 Hz 1H), 3,36-
3,44 (m, 2H), 3,01-3,03 (d, J = 8,0 Hz 1H), 1,69-1,85 (m, 5H), 1,21-1,23 (d, J= 8,0 Hz
3H). MS m/z [M-H*]: 508,04

Vidu 15
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Hop chit 4-oxazolcarbonitril (1,0 g, 10,63 mmol), paladi axetat (2,86 g, 12,8
mmol), 2-dixyclohexylphosphino-2’,6’-dimetoxy-biphenyl (218 mg, 0,53 mmol), 1,8-
diazabixycloundec-7-en (3,24 g, 21,26 mmol) dugc thém vao binh ba c6 100mL, thém
1m (3,50 g, 12,8 mmol), hoa tan trong N,N-dimetylformamit, gia nhiét t61 nhiét do
130°C trong diéu kién bao vé nito va khudy trong 48 gio. Dung dich phan tng dugc aé
nguoi téi nhiét do phong, 50 mL nudc duge thém vao, chiét bang diclometan, pha hitu
co dugce rira ba lan béng nudc, cd dac va dua qua cot dé thu duoc 15a (630 mg, hiéu

suit 20%).

IH NMR (CDCls, 400 MHz): & 8,31 (s, 1H), 7,88-7,90 (d, J = 8,0 Hz 1H), 7,83-
7.85 (d, J= 8,0 Hz 1H), 7,35-7,39 (t, 1H), 1,36 (s, 9H).

/=0 i
NC N/)\Ej/SH

15b

15a (630 mg, 2,15 mmol) va nhdm triclorua khan (1,20 g, 8,61 mmol) dugc thém
vao binh ba ¢b 50 mL, toluen (8 mL) dugc thém vao, khudy & nhiét d6 phong trong 5

210. Sau khi thém 20 mL nudec, hén hop duogc chiét bé'tng etyl axetat, va pha hitu co dugc
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1am kho va lam khoé ly tam dé thu duoc 15b. Hon hop nay dugc sir dung truc tiép & bude

7 (0] Cl
NC
N/)\©/S\[/N
L
N Br

2,5-dibrompyrazin (3,0 g, 12,9 mmol) dugc thém vao binh ba cd 50 mL,

tiép theo.

isopropanol (15 mL) duoc thém vao, ting nhiét do va khudy dén 60°C, 15b (509 mg,
2,15 mmol) va N, N-diisopropyletylamin (556mg, 4,3 mmol) dugc thém nho giot, khudy
va cho phan Ung qua dém, sau khi thém 30 mL nudc, hdn hop duoc chiét bang etyl
axetat, pha hitu co dugc lam kho, co dac, va dua qua cot dé thu duoc 15¢ (220mg, hiéu
sudt: 25%).

'H NMR (CDCls, 400 MHz): 5 8,49 (s, 1H), & 8,36 (s, 1H), 8,24 (s, 1H), 8,09-
8,11 (d, J= 8,0 Hz 1H), 7,87-7,89 (d, J = 8,0 Hz 1H), 7,49-7,53 (t, 1H).

I%{j{%%

15¢ (220 mg, 0,56 mmol), isopropanol (10 mL), 1j (176 mg, 0,71 mmol), va kali
phosphat (700 mg, 3,3 mmol) dugc thém vao binh ba ¢d 50 mL va gia nhiét t&1 nhiét do
95°C, khudy va cho phan tmg trong 18 gi, dung dich phéan tng dugc dé ngudi t6i nhiét
do phong, 30 mL nuéc dugc thém vao, chiét béng diclometan, c6 dac va dua qua cot dé

thu duogc 15 (16 mg, hiéu suat 6%).

'H NMR (CDCls, 400 MHz): & 8,34 (s, 1H), 5 8,30 (s, 1H), 8,24(s, 1H), 7,77-
7,79 (d, J = 8,0 Hz 1H), 7,25-7,29 (t, 1H), 7,15-7,17 (d, J = 8,0 Hz 1H), 4,20-4,26 (m,
1H), 3,93-4,03 (m, 2H), 3,85-3,87 (d, J = 8,0 Hz 1H), 3,72-3,75 (d, J = 12,0 Hz 1H),
3,50-3,57 (m, 1H), 3,40-3,46 (m, 1H), 3,04-3,05 (d, J=4,0 Hz 1H), 1,90-1,94 (m, 1H),
1,71-1,82 (m, 3H), 1,52 (s, 2H), 1,27-1,29 (d, J = 8,0 Hz 3H). MS m/z [M-H"]: 483 4.
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4-metylthiazol (455 mg, 4,6 mmol), 1,4-dioxan (10 mL), 1m (1,25 g, 13,8 mmol),
2-(dixyclohexylphosphino)biphenyl (262 mg, 0,76 mmol), va xesi cacbonat (2,42 g, 7,6
mmol) dugc thém vao binh mdt miéng 100 mL. Phan tng dugc thuc hién qua dém &
nhiét d6 110°C. Bé xu ly sau, dau tién dung dich phan Gmg dugc dé ngudi téi nhiét do
phong, 50 mL nudc duge thém vao, chiét ba 14n bang etyl axetat, cac pha hitu co duogc
két hop, rira mot lan béng dung dich nudc natri clorua bdo hoa, lam kho béng natri sulfat

khan, va tinh ché béng cot dé thu duoc 16a (500 mg, hiéu suét: 449%).

"H NMR (400 MHz, CDCl3) 8 7,77 (s, 1H), 7,72 (dd, J= 7,6, 1,6 Hz, 1H), 7,35
(dd, J=17.6, 1,6 Hz, 1H), 7,28(t,J= 7,6 Hz, 1H), 2,31 (s, 3H), 1,37 (s, 9H).

N cl

¢ SH

S

16b
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36b (500 mg, 1,68 mmol) dugc hoa tan trong axetonitril (0,5 mL), va axit clohydric
c6 dac (12 M, 5 mL) duoc thém vao, cho phan ting ¢ nhiét do 110°C trong 5 gio. Nudc
va etyl axetat dugc thém vao dé chiét hai lan, rira mot 1an béng nude mudi bao hoa, lam
kho bﬁng natri sulfat, loc chét hut 4m, co dac, lam kho trong diéu kién ap Suét giam, ma

duoc sir dung truc tiép trong budc phan tng tiép theo.

N cl

16¢

2,5-dibrompyrazin (454 mg, 3,5 mmol) dugc thém vao isopropanol (10 mL), dugc
bao vé béng nito, gia nhiét téi nhiét d6 70°C, N, N-diisopropyletylamin (671 mg, 2,82
mmol) va 16b trong isopropanol dugc thém nho giot tr tr trong 1 gid, va sau do tdng
nhiét do 1én toi 80°C qua dém. Nudc duge thém vao, chiét bing etyl axetat, lam kho
br?mg natri sulfat, loc chat hut 4m, cé dic, lam kho trong diéu kién ap sudt giam, va tinh

ché béng ot dé thu duoc 16¢ (100 mg, hi¢u suat 17,8%).

'H NMR (400 MHz, CDCls) & 8,78 (s, 1H), 8,23 (s, 1H), 7.63 (dd, ] = 7.6, 1,6
Hz, 1H), 7,44 — 7,29 (m, 2H), 2,31 (s, 3H).

N

7 l Cl
<S

Hop chat 16¢ (100 mg, 0,25 mmol) dugc thém vao binh mot miéng 100 mL, sau
do 1j (61 mg, 0,25 mmol) va N,N-dimetylformamit (2 mL) dugc thém vao, sau do la
kali phosphat (318 mg, 1,5 mmol), gia nhiét t6i nhié¢t do 110°C, va cho phan Ung trong
2 gio. 20 mL nudce duge thém vao, chiét hai 1an bang etyl axetat, rira ba lan bang nudc
mubi bio hoa, pha hitu co dugc lam kho béng natri sulfat, lam kho ly tdm, va nao dia

(hai 14n) dé thu duoc 16 (35 mg, hiéu suit 28%).

"H NMR (400 MHz, CDCl3) § 8,78 (s, 1H), 8,24 (dd, J=21,5, 1,1 Hz, 2H), 7,20-
7.10 (m, 2H), 7,03-6,95 (m, 1H), 4,25-4,14 (m, 1H), 4,02-3,88 (m, 2H), 3,83 (d, ] = 8.8
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Hz, 1H), 3,70 (d, J = 8,8 Hz, 1H), 3,53-3,31 (m, J=22.8, 13.0, 9,2, 3.5 Hz, 2H), 3.00 (t,
J= 15,4 Hz, 1H), 2,33 (s, 3H), 1,97-1,73 (m, 4H), 1,26 (s, 3H). LCMS m/z [M+H]:
488.4.

Vidu 17
7 S Cl
N \“/§N
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N Z Br g
17¢ 17 0
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NC //

17a

4-xyanothiazol (600 mg, 5,5 mmol), 1,4-dioxan (30 mL), 1m (1,5 g, 4,6 mmol), 2-
(dixyclohexylphosphino)biphenyl (300 mg, 0,92 mmol), va xesi cacbonat (3,0 g, 9,2
mmol) duoc thém vao binh mdt miéng 100 mL. Cho phan tng ¢ nhiét d§ 110°C trong
5 gio. Pé xr Iy sau, dau tién dung dich phan tmg dugc lam ngudi téi nhiét do phong, 50
mL nude duoc thém vao, chiét ba 1an bang etyl axetat, cac pha hitu co duge két hop, rira
mdt 1an bing dung dich nudce natri clorua bio hoa, lam khé bing natri sulfat khan, va

tinh ché béng cot dé thu duoc 17a (630 mg, hiéu suat: 44%).

'H NMR (400 MHz, CDCl3) & 8,90 (s, 1H), 7,82 (dd, J= 7.6, 1,6 Hz, 1H), 7,51
(dd, J=17.6, 1,6 Hz, 1H), 7,37 (t, J = 7.6 Hz, 1H), 1,38 (s, 9H).
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s ¢l
NC‘fN/)\ i SH

17b

17b (630 mg, 2,0 mmol) dugc hoa tan trong toluen (20 mL), nhom triclorua khan
duoc thém vao, va cho phan ng ¢ nhiét do phong trong 5 gio. Nudc va etyl axetat dugc
thém vao dé chiét hai lan, dugc rira bang nude mudi bao hoa mot 1an, 1am kho bang natri
sulfat, loc chat hut 4m, co dac trong diéu kién ap suét giam dén kho, ma duoc su dung

truc tiép trong bude phan tng tiép theo.

7 S Cl
NC N S\ﬁN
X | N\//k_
~ ~" "Br
17¢c

2,5-dibrompyrazin (387 mg, 3,0 mmol) va N, N-diisopropyletylamin (571 mg, 2,4
mmol) dugc thém vao axetonitril (5 mL), dugc bao vé béng nito, va dung dich axetonitril
17b tiép tuc duoc thém nhd giot trong 1 gid, va cho phéan Gng & nhiét do phong trong 1
gitr. Nude duge thém vao, chiét bang etyl axetat, lam kho bang natri sulfat, chat hut am
duoc loc, ¢6 dac trong diéu kién ap suat giam dén kho, va 17¢ thu duoc bé“mg qua trinh

tinh ché cot (70 mg, hiéu sudt 14,3%).

'H NMR (400 MHz, CDCls) & 8,95 (s, 1H), 8,50 (d, J= 1,2 Hz, 1H), 8,24 (d, J =
1,2 Hz, 1H), 7,82 (dd, J= 7.6, 1,6 Hz, 1H), 7,64 (dd, J =176, 1,6 Hz, 1H), 7,49 (t. J =

7,6 Hz, 1H).
S (o]
NC‘</\/ S
N N
N

17

Hop chat 17d (70 mg, 0,17 mmol) dugc thém vao binh mot miéng 100 mL, sau do
1j (42 mg, 0,17 mmol), N, N-dimetylformamit (2 mL), va sau d¢ kali phosphat (216 mg,
1,0 mmol), gia nhiét t&i nhiét d6 80°C, cho phan Ung trong 2 gio. 20 mL nu6c dugc

thém vao, chiét hai lan bang etyl axetat, rira ba lan bang nudc mubi bao hoa, pha hitu co
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duoc lam kho bang natri sulfat, 1am kho ly tim, va nghién vun (ete dau hoa: etyl axetat

=30:1) dé thu duoc 17 (56 mg, hiéu suat 66,0%).

'H NMR (400 MHz, CDCl3) § 8,91 (s, 1H), 8,28 (d, J= 1,2 Hz, 1H), 8,21 (d, J =
1,2 Hz, 1H), 7,34 (dd, J= 7.6, 1,2 Hz, 1H), 7,23 (d, J = 7,6 Hz, 1H), 7,10 (dd, J = 8.0,
1,2Hz, 1H), 4,23-4,14 (m, 1H), 4,00-3,88 (m, 2H), 3,82 (d, /= 8,8 Hz, 1H), 3,70 (d, J=
8,8 Hz, 1H), 3,55-3,34 (m, 2H), 3,01 (d, J = 4,6 Hz, 1H), 1,94-1,85 (m, 1H), 1,80-1,69
(m, 3H), 1,25 (s, 3H). MS m/z [M+H]": 499.4.

Vidu 18

s
I. ia ,sw< 2 ’@J\(j/sﬁ o ’(/;//ks iCI SH
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r . q%l'h
18 o

/@S\é

18a

4-metylthiazol (1,1 g, 11,0 mmol), N, N-dimetylformamit (20 mL), 1m (3,0 g, 9,2

mmol), déng trifloaxetat (531 mg, 1,84 mmol), va lithi tert-butoxit (1,48 g, 18,4 mmol)

duoc thém vao binh mot miéng 100 mL. Cho phan tng qua dém & nhiét d6 130°C trong

didu kién nito. Dé xt ly sau, dau tién dung dich phan tmg duogc lam ngudi toi nhiét do

phong, 50 mL nudc duge thém vao, chiét ba lan bang etyl axetat, cdc pha hitu co dugc
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két hop, rira mot lan béng dung dich natri clorua bao hoa, lam kho béng natri sulfat khan,

va tinh ché béng cot dé thu duoc 18a (1,0 g, hiéu SuAt: 36,6%).

'H NMR (400 MHz, CDCl3) & 8,14 (dd, /= 8,0, 1,6 Hz, 1H), 7,71 (dd, J = 7.6,
1,6 Hz, 1H), 7,31 (dd, J= 9,6, 6,0Hz, 1H), 7,05 (s, 1H), 2,53 (s, 3H), 1,36 (s, 9H).

,(/N\/S Cl .

18b

18a (1,0 g, 3,3 mmol) dugc hoa tan trong toluen (30 mL), nhom triclorua khan
dugc thém vao, va cho phan ing ¢ nhiét do phong trong 5 gio. Nudc va etyl axetat duoc
thém vao dé chiét hai lan, duoc rira béng nurde mudi bao hoa mot 1an, lam kho béng natri
sulfat, chat hut am duoc loc, co dic trong diéu kién ap suét giam dén kho, va duoc su

dung truc tiép trong budc phan tng tiép theo.

18¢

2,5-dibrompyrazin (2,38 g, 10 mmol) va N, N-diisopropyletylamin (1,0 g, 8,0
mmol) dugc thém vao axetonitril (20 mL), dugc bao vé bang nito, va 18b trong
axetonitril dugc thém nhd giot tir tr trong 1 gio, va sau d6 cho phan ung ¢ nhiét do
phong trong 5 gid. Nude duoc thém vao, chiét bang etyl axetat, lam kho bang natri sulfat,
chat hut &m duoc loc, ¢6 dic trong diéu kién ap suét giam dén kho, va tinh ché béng cot

dé thu dugc 18¢ (100 mg, hidu suat 6,3%).

'H NMR (400 MHz, CDCl3) § 8,45 (d, J= 1,2 Hz, 1H), 8,29 (dd, /= 8,0, 1.6 Hz,
1H), 8,09 (d, J= 1,2 Hz, 1H), 7,73 (dd, J = 7.6, 1,6 Hz, 1H), 7,42 (t, J= 7.6 Hz, 1H),
7,08 (s, 1H), 2,54 (s, 3H).

_(/\S cl
-
ReRS,
N =~
18 o

0]
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Hop chét 18¢ (100 mg, 0,25 mmol) dugc thém vao binh mot miéng 100 mL, sau
do 1j (61 mg, 0,25 mmol), N, N-dimetylformamit (2 mL), va sau dé kali phosphat (318
mg, 1,5 mmol), gia nhiét t¢i nhiét d6 80°C, cho phan ung trong 2 gio. 20 mL nudce dugce
thém vao, chiét hai 1an bang etyl axetat, rira ba lan bang nude mudi bao hoa, pha hiru co
duoc lam kho béng natri sulfat, lam kho ly tam, va dua qua cot dé thu duoc 18 (50 mg,

hiéu suét 41%).

'H NMR (400 MHz, CDCl3) 8 8,24 (d, J= 1,2 Hz, 1H), 8,20 (s, 1H), 7,96 (dd, J
=80, 1,6 Hz, 1H), 7.22 (t, J= 8,0 Hz, 1H), 7.10-7,03 (m, 2H), 4,30-4,18 (m, 1H), 4,10-
3,94 (m, 2H), 3,91 (d, J= 8,8 Hz, 1H), 3,73 (d, /= 8,8 Hz, 1H), 3,45-3,23 (m, 2H), 3,12
(d, J=4,0 Hz, 1H), 2,54 (s, 3H), 1,96 (d, J= 9.6 Hz, 1H), 1,87-1,74 (m, 3H), 1,32 (d, J
= 6,4 Hz, 3H). MS m/z [M+H] *: 488,3.

Vidu 19
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Axit sunfuric (13mL) dugc thém tur tr vao dung dich etanol (30mL) cia 15a (2,0g,
6,83mmol) va duoc gia nhiét va hdi lvu. Sau khi phan tmg xong, phan tng dugc dé
ngudi toi nhiét dd phong, pha lodng bang etyl axetat (100 mL), va chiét bang nudc. Pha
hitu co dugc lam kho béng natri sulfat khan va c6 dac va san phém thd duogc tinh ché

béng cot dé thu duoc chit ran vang nhat 19a (0,5 g, hi¢u suat: 26,3%).

'H NMR (400 MHz, CDCl5) § 8,35 (s, 1H), 7,78 (d, J= 8,0 Hz, 1H), 7,48 (d, J =
8.0 Hz, 1H), 7,23 (t, J = 8,0 Hz, 1H), 4,43 (q, J= 7.2 Hz, 2H), 4,02 (s, 1H), 1,41 (t, J =
7,2 Hz, 3H).

o ¢C

o~
1

|
= S__N
N AN A
o T 1)
N \N//\Br
19b
2,5-dibrompyrazin (1,68 g, 7,05 mmol) dugc hoa tan trong isopropanol (20 mL) va
gia nhiét t6i nhiét do 80°C trong diéu kién bao vé N,. Dung dich chtra 19a (0,5 g, 1,73
mmol) va N, N-diisopropyletylamin (0,58 mL, 3,52 mmol) trong isopropanol (20 mL)
duoc thém nho giot vao dung dich nay trong 2 gio. Sau khi thém xong, cho phéan tng
trong 1 gio. Sau d6 hon hop phan tmg duge co dic va tinh ché bang cot dé thu duoc chat

ran trang 19b (0,229 g, hiéu suat 29,5%).
'H NMR (400 MHz, CDCl3) & 8,45 (d, J= 1,2 Hz, 1H), 8,36 (s, 1H), 8,16 (d, J =
1,2 Hz, 1H), 8,10 (dd, J = 8,0, 1,6 Hz, 1H), 7,80 (dd, J= 7.6, 1,6 Hz, 1H), 7,44 (t, J =
7,6 Hz, 1H), 4,44 (q, J= 7,2 Hz, 2H), 1,41 (t, J= 7,2 Hz, 3H).
HN /=0 cl
Aasas!
~
N Br
19¢

Amoniac (3 mL, dung dich nudc 28%) dugc thém vao dung dich 19b (229 mg,
0,52 mmol) trong tetrahydrofuran/metanol (2,0 mL/3,0 mL) va khudy & nhiét d6 phong
trong 2 ngay. Sau khi phan Gmg xong, hon hop phan ung dugce pha loang bang nudc,

phan két tia duge loc va lam kho dé thu duoc 19¢ (128 mg, hiéu suat: 92%).

'H NMR (400 MHz, CDCls) & 8,46 (s, 1H), 8,36 (s, 1H), 8,17 (s, 1H), 8,05 (d, J
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=8,0 Hz, 1H), 7,81 (d, J= 7,6 Hz, 1H), 7,46 (t, /= 8,0 Hz, 1H).

HN_ /=0 I
- S__N
AR oA »!
NT N NH;

19¢ (128 mg, 0,31 mmol), 1j (0,083 g, 0,342 mmol) va kali phosphat (0,396 g, 1,86

19

mmol) duoc thém vao N, N-dimetylformamit (5 mL) khd va khudy ¢ nhiét do 50°C
trong diéu kién nito qua dém. Sau khi hoan thanh phan tmg, hdn hop phan tmg dugc co
dac trong diéu kién ap suat giam, pha lodng bang nuéc va chiét bang etyl axetat. Pha
hitu co dugce lam kho, ¢6 dic, va tinh ché béng cach nao dia dé thu duoc 19 (70 mg, hiéu

Suat: 44,8%).

"H NMR (400 MHz, MeOD-dy) & 8,58 (s, 1H), 8,34 (d, J= 14,4 Hz, 2H), 7,84
(dd,J=17,6, 1,2 Hz, 1H), 7,37 (t, /= 8,0 Hz, 1H), 7,16 (dd, J= 8,0, 1,2 Hz, 1H), 4,37 —
4,19 (m, 3H), 4,00 (d, J= 8,8 Hz, 1H), 3,87 (d, J = 8,8 Hz, 1H), 3,43 — 3,24 (m, 3H),
2,00 (s, 1H), 1,95 — 1,83 (m, 3H), 1,80 — 1,71 (m, 1H), 1,34-132 (m, 4H). LC-MS
[M+H]" : m/z=501,2.

Vidu 20

20
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Etyl 4-oxazolcarboxylat (1,0 g, 7,08 mmol), 1m (2,3 g, 7,08 mmol), paladi axetat
(0,079 g, 0,35 mmol), 2-(dixyclohexylphosphino)biphenyl (0,25g, 0,71 mmol) va xési
cacbonat (4,65 g, 14,17 mmol) dugc thém vao 25 mL dung dich 1,4-dioxan, gia nhiét va
cho phan tng & nhiét 46 110°C qua dém trong diéu kién bao vé nito. Hon hop phan tng
duoc loc qua diatomit. Cé dac phan loc trong diéu kién ap suat giam va tinh ché bang
phuong phap sac ky cot dé thu duoc chit rdn mau vang nau 20a (1,0 g, 41,4%).

"H NMR (400 MHz, CDCI3) '"H NMR (400 MHz, CDCl3) 8 8,36 (s, 1H), 7,93

(dd, J= 17,6, 1,6 Hz, 1H), 7,81 (dd, J= 7.6, 1,6 Hz, 1H), 7,33 (t, J= 7.6 Hz, 1H), 4,43
(q, J=7.2 Hz, 2H), 141 (t, J= 7,2 Hz, 3H), 1,36 (s, 9H).
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Nhom triclorua (1,57 g, 11,78 mmol) dugc thém tur to vao dung dich 20a (1,0 g,
2,95 mmol) trong toluen (30 mL) & nhiét do 0°C, va hon hop phan ung duge khuéy o
nhiét do phong trong diéu kién bio vé nito trong 4 gid. Sau khi phan (mg xong, phan
tng duoc lam ding bing nudc da, va chiét bang etyl axetat. Pha hitu co duge rira bang
dung dich mudi, va lam kho qua natri sulfat khan, pha hitu co dugc c¢6 dédc trong diéu
kién ap suét giam dé thu duge 20b. N6 c6 thé duge sir dung truc tiép trong budc phan

mg tiép theo ma khong céan tinh ché thém.

ok
Z‘N Cl S N
O»\© \&N)\Br
20c

2,5-dibrompyrazin (6,72 g, 28,2 mmol) dugc hoa tan trong isopropanol (20 mL),
gia nhiét t¢i nhiét 4o 80°C trong diéu kién bao vé nito. Dung dich 20b (2,0g, 6,92 mmol)
va N, N-diisopropyletylamin (2,328 mL, 14,08 mmol) trong isopropanol (20 mL) dugc
thém nho giot vao dung dich nay trong hon 2 gid va tiép tuc phan tng trong 1 gid. Sau
khi phan tng xong, hdn hop phan ng duoc co dic va tinh ché dé thu duoc chit ran

trang 20¢ (0,950 g, hidu suat: 30,6%).

'H NMR (400 MHz, CDCl3) & 8,45 (d, J= 1,6 Hz, 1H), 8,36 (s, 1H), 8,16 (d, J =
1,6 Hz, 1H), 8,10 (dd, J = 8,0, 1,6 Hz, 1H), 7.80 (dd, J = 7.6, 1,6 Hz, 1H), 7,44 (t, J =
7,6 Hz, 1H), 4,44 (q, J= 7,2 Hz, 2H), 1,41 (t, J=7.2 Hz, 3H).

N T:j[in
ot
20d o

20¢ (215 mg, 0,49 mmol), 1j (0,12 g, 0,49 mmol) va kali phosphat (0,57 g, 2,71
mmol) dugc thém vao N, N-dimetylformamit (10 mL) kho, cho phan ing qua dém ¢&
nhiét d6 80°C trong diéu kién bao vé nito. Sau khi hoan thanh phan g, hdn hgp phan
tmg duoc ¢ dac trong diéu kién ap suat giam, pha loang bang nude va chiét bang etyl

axetat. Pha hitu co duogc 1am khd, co dic va tinh ché bang cach nao dia dé thu duogc 20d
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(108 mg, hiéu suét: 45%).

'H NMR (400 MHz, CDCl5) § 8,35 (s, 1H), 8,24 (d, J= 1,2 Hz, 1H), 8,18 (d, J =
1,2 Hz, 1H), 7,79 (dd, J = 7,6, 1,6 Hz, 1H), 7,20 (t, J = 8,0 Hz, 1H), 7,09 (dd, J = 8,0,
1.6 Hz, 1H). 4,42 (q.J = 7.2 Hz, 2H), 4.21-4.18 (m, 1H), 4,02 — 3,91 (m, 2H), 3,84 (d.
J =88 Hz, 1H), 3,70 (d, J = 8,8 Hz, 1H), 3,47-3,29 (m, 2H), 3,05 (d, J = 4,4 Hz, 1H),
1,94-1,70 (m, 4H), 1,40 (t. /= 7.2 Hz, 3H), 1,26 (d, J = 6,4 Hz, 3H).

HOMO cl o
Aava et
NT N NH,
1y

20d (0,1g, 0,189 mmol) va lithi hydroxit (0,032 g, 0,76 mmol) dugc thém vao hon

20

hop metanol/nudce (0,5 mL/2,0 mL) va cho phan tng & nhiét do phong trong 4 gio. Sau
khi phan g xong, hdn hop phan ting dugc pha lodng bang nude (2 mL), va d6 pH duge
diéu chinh dén 7 bang axit clohydric 1N. Chat ran duoc loc, duge rira bang nude, va sau
dé duoc rua béng mot luong nho dung dich metanol/diclometan (1/20) lanh, chét rin

duoc 1am kho dé thu duoc 20 (76 mg, hiéu suét: 80%).

'H NMR (400 MHz, MeOD-d,) § 8,29 — 8,27 (m,3H), 7,78 (d, J = 7,6 Hz, 1H),
7,29 (t, J= 8,0 Hz, 1H), 7,05 (d, J = 8,0 Hz, 1H), 4,29-4,23 (m, 1H), 4,13-4,06 (m, 2H),
3,89 (d, J= 8,8 Hz, 1H), 3,75 (d, J = 8.8 Hz, 1H), 3,4-3,36 (m, 2H), 3,05 (d, /= 4,8 Hz,
1H), 1,91-1,69 (m, 4H), 1,39 — 1,30 (m, 2H), 1,25 (d, J = 6,4 Hz, 3H). LC-MS [M+H]":
m/z = 502,1.

Vidu2l
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Cl
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21a

2-xyanofuran (1 mL), N, N-dimetylformamit (10 mL), 1m (1,0 g, 3,1 mmol), paladi
axetat (67 mg, 0,3 mmol), 2 -(dixyclohexylphosphino)biphenyl (210 mg, 0,6 mmol), va
xesi cacbonat (1,98 g, 6,1 mmol) dugc thém vao binh mdt miéng 100 mL. Cho phan ting
& nhiét do 110°C trong 5 gio. Bé xur ly sau, dau tién dung dich phan tng dugc lam ngudi
to1 nhiét do phong, 50 mL nudc duge thém vao, chiét ba 1an béng etyl axetat, cac pha
hitu co duge két hop, rira mot 1an bang dung dich nudc natri clorua bao hoa, 1lam kho
béng natri sulfat khan, va tinh ché béng cdt dé thu duoc 21a (500 mg, hiéu suét: 59%).
"H NMR (400 MHz, CDCl3) 8 8,90 (s, 1H), 7,82 (dd, J = 7,6, 1,6 Hz, 1H), 7,51

(dd, J=17.,6, 1,6 Hz, 1H), 7,37 (t, J= 7,6 Hz, 1H), 1,38 (s, 9H).

/\ Cli
(0]

NC SH

21b

21a (500 mg, 2,1 mmol) dugc hoa tan trong toluen (30 mL), nhdm clorua khan (1,7
g, 12,8 mmol) dugc thém vao, va cho phan tng ¢ nhiét do phong trong 3 gi¢. Nudc va
etyl axetat dugc thém vao dé chiét hai 14n, rira mot 1an béng nude mudi bao hoa, 1am
kho béng natri sulfat, loc va c6 déc trong diéu kién ap suét giam dé thu duoc 21b, ma

duge st dung truc tiép trong budc phan tng tiép theo.
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21c

2,5-dibrompyrazin (1,6 g, 6,7 mmol) va N, N-diisopropyletylamin (670 mg, 5,4
mmol) dugc thém vao axetonitril (20 mL), dugc bdo vé béng nito, va dung dich 21b
trong axetonitril dugc thém nho giot tur tur trong khodng 1 gio, sau d6 cho phén ung &
nhiét d6 phong trong 5 gid. Nude duge thém vao tir tir, chiét bang etyl axetat, lam kho
qua natri sulfat, loc va c6 ddc trong diéu kién ap sut giam, va tinh ché dé thu duoc 21c¢

(180 mg, hiéu suit 21%).

Nc’Q’//\'\\ T s
R
21 o] o

Hop chat 21¢ (180 mg, 0,45 mmol) dugc thém vao binh mdt miéng 100 mL, sau

dola 1j (110 mg, 0,45 mmol), N, N-dimetylformamit (5 mL), va sau do la kali phosphat

(572 mg, 2,7 mmol), gia nhiét t&i nhiét do 80°C, va cho phan ung trong 2 gi¢. 20 mL

nude duoc thém vao, chiét hai 1an béng etyl axetat, rira ba lan béng nude mudi bio hoa,

va pha hitu co dugc lam kho béng natri sulfat, cd dic va tinh ché dé thu duoc 21 (40 mg,
hiéu suét 18%).

'HNMR (400 MHz, CDCls) 6 8,25 (s, 1H), 8,20 (s, 1H), 7,66 (d, J= 7,6 Hz, 1H),

7,22 (d, J=10,4 Hz, 3H), 6,98 (d, J = 8,0 Hz, 1H), 4,26-4,13 (m, 1H), 4,01 — 3,87 (m,

2H), 3,82 (d, J= 8,8 Hz, 1H), 3,70 (d, J = 8,8 Hz, 1H), 3,57-3,30 (m, 2H), 3,00 (d, J =

4.4 Hz, 1H), 1,97-1,82 (m, 1H), 1,80-1,64 (m, 3H), 1,24 (s, 3H). MS m/z [M+H] ": 482.,2.

Vidu 22
N HZN
cl e
o )O3
HN N o)

O
22

81



52605 82/141
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22a

10b (200 mg, 0,74 mmol) va phtalic anhydrua (180 mg, 1,2 mmol) dugc thém vao
axit axetic (2 mL) va cho phan Gng ¢ nhiét d¢ 140°C trong 5 gi¢ trong éng han kin.
Nuée duge thém vao, chiét béng etyl axetat, lam kho béng natri sulfat, loc, c6 dic dén

kho trong diéu kién ap suét giam, va tinh ché dé thu duoc 22a (250 mg, hi¢u sut 80,6%).

'H NMR (400 MHz, CDCl3) 3 8,40 (s, 1H), 8,17 (s, 1H), 8,02 — 7,93 (m, 2H),
7,85 — 7,77 (m, 3H), 7,48 (m, 2H).

NH,
N
N HO
0 N NH
0]
22

22a (250 mg, 0,6 mmol), kali phosphat (764 mg, 3,6 mmol) va 1j (145mg, 0,6
mmol) dugc thém vao 10 mL N, N-dimetylformamit, gia nhiét t&i nhiét do 80°C va cho
phan ung trong 5 gio, nudc dugc thém vao, chiét bang etyl axetat, [am kho qua natri
sulfat, loc, ¢6 dic trong diéu kién ép sudt giam, va tinh ché dé thu dugc 22 (30 mg, hiéu
suat: 9,1%).

'H NMR (DMSO, 400 MHz): 8,25 (s, 1H), 7,79-7,63 (m, , 3H), 7,50-7,40 (m,
2H), 7,20 (t,J= 8,0 Hz, 1H), 6,70 (d, /= 8,0 Hz, 1H), 4,17-4,10 (m, 1H), 4,08-3,97 (m,
2H), 3,81-3,76 (d, J= 8,8 Hz, 1H), 3,60 — 3,56 (d, J= 8,8 Hz, 1H), 3,25-3,22 (m, 1H),
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3,17-3,14 (m, 1H), 1,77-1,48 (m, 4H), 1,15 (d, J= 6,4 Hz, 3H). MS m/z [M+H]": 554,2.

Vidu23
N
N =~ Cl
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XREN
23 o
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< =N < =N
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N/N\ cl
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c N'\ Cl d <’:‘N m/%N
g i
N\/k
(o1 I D X
23¢c 23 ©
N'N\ Cl
Py
—x <

23a

Pyrazolo[1,5-A]pyrimidin (547 mg, 4,6 mmol), N, N-dimetylformamit (§ mL), 1m
(1.5 g, 4,6 mmol), paladi axetat (103 mg, 0,46 mmol), lithi clorua (190 mg, 4,6 mmol),
va kali cacbonat (640 mg, 4,6 mmol) dugc thém vao 6ng han kin 30 mL. Phan tng dugc
thue hién & nhiét do 120°C trong 5 gio trong didu kién bao vé nito. Dé xir Iy sau, dau
tién dung dich phan tng dugc lam ngudi t6i nhiét dd phong, va thém 50 mL nudc. Dung
dich nay duoc chiét ba 14n bang etyl axetat, cdc pha hitu co dugc két hop, rira mét lan
bang dung dich nudc natri clorua bdo hoa, lam kho qua natri sulfat khan, va tinh ché dé

thu dugc chét ran 23a (400 mg, hiéu Suit: 25,6%).

'H NMR (400 MHz, CDCls): § 8,73 (dd, J= 7,2, 1,6 Hz, 1H), 8,55 (d, J = 2.4
Hz, 2H), 7,81 (dd, J = 7.6, 1,6 Hz, 1H), 7,65 (dd, J = 7.6, 1,6 Hz, 1H), 7,33 (t, J = 7.8
Hz, 1H), 6,88 (dd, J= 7.2, 4,0 Hz, 1H), 1,38 (s, 9H).
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N
N = Cl
CA
=N
23b

23a (400 mg, 1,3 mmol) dugc hoa tan trong toluen (10 mL), nhom clorua khan
(335 mg, 2,52 mmol) dugc thém vao, va cho phan tng ¢ nhiét do phong trong 3 gio.
Nuéc va etyl axetat duge thém vao dé chiét hai 1an, dugc rira bang nuéc mudi bao hoa
mot lan, 1am kho béng natri sulfat, chat hut 4m duoc loc va ¢d dic dén kho trong diéu

kién ap sudt giam dé thu duoc 23b. Chét nay dugc str dung truc tiép & budc phan tng

tiép theo.
N-'N§ cl
Ty
=N N
N\/K
Cl
23¢c

2,5-Diclopyrazin (257 mg, 1,38 mmol), 23b (330 mg, 1,26 mmol), va kali cacbonat
(350 mg, 2,52 mmol) dugc hoa tan trong N, N-dimetylformamit/axetonitril (10/10 mL),
duoc bao vé bang nito, va cho phan ung & nhiét do 80°C trong 5 gio. Nude duge thém
vao, chiét bang etyl axetat, lam khé bang natri sulfat, cht hut am duoc loc va co dac
dén kho trong diéu kién ap suét giam, va tinh ché béng cot dé thu duge 23¢ (60 mg, hi¢u

sudt 13%).

'H NMR (400 MHz, CDCls): 8 8,74 (dd, J= 7.2, 1,6 Hz, 1H), 8,58 (dd, J = 4,0,
1,6 Hz, 1H), 8,54 (s, 1H), 8,39 (d, J= 1,6 Hz, 1H), 8,10 (d, J= 1,6 Hz, 1H), 7,95 (dd, J
= 8.0, 1,6 Hz, 1H), 7,66 (dd, J= 7.6, 1,6 Hz, 1H), 7.44 (t, J= 7.6 Hz, 1H), 6.92 (dd, J =
7,2, 4,0 Hz, 1H).

23
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Hop chit 23¢ (60 mg, 0,16 mmol) dugc thém vao binh m¢t miéng 100 mL, sau do
la 1j (110 mg, 0,16 mmol), N, N-dimetylformamit (5 mL), va sau do la kali phosphat
(203 mg, 0,96 mmol), gia nhi¢t t61 nhiét do 80°C va cho phan ng trong 2 gio. 20 mL
nude duge thém vao, chiét hai 1dn bang etyl axetat, pha hitu co dugc rra ba lan bang
nude mudi bao hoa, lam kho bang natri sulfat, c¢6 dac va tinh ché bang phwong phap sic

ky cot dé thu duoc 23 (20 mg, hiéu suét 24,5%).

'H NMR (400 MHz, CDCl3): § 8,73 (dd, J=7.2, 1.6 Hz, 1H), 8,57-8,49 (m, 2H),
821 (d, J= 11,6 Hz, 2H), 7,62 (dd, J= 7.6, 1,6 Hz, 1H), 7,22 (t, J= 7.6 Hz, 1H), 6,99
(dd, J= 8,0, 1,2 Hz, 1H), 6,88 (dd, J = 7.2, 4,0 Hz, 1H), 4,29-4.21 (m, 1H), 4,15-3,91
(m, 3H), 3,74 (d, J= 9,0 Hz, 1H), 3,36-3,20 (m, 2H), 2,04-1,96 (m, 1H), 1,90-1,75 (m,
3H), 1,37 (d, J = 6,4 Hz, 3H). MS m/z [M+H] *: 508,3

Vidu 24
/[O Cl .
N\/\%Hz
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Cl SH
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L ~
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30

24a (1,0 g, 12,0 mmol) dugc thém vao N-N dimetylformamit (24 mL), sau do la
Im (5,9 g, 18,0 mmol), déng iodua (457 mg, 2,4 mmol), va lithi tert-butoxit (1,15 g,
14,4 mmol). Trong diéu kién bao vé nito, tdng nhiét do 1én téi 145°C va khuéy trong 3
gio. Phan ung duoc dé ngudi toi nhiét d6 phong, dung dich nurdc amoni clorua bio hoa
duoc thém vao, chiét va dugc phan 16p bang etyl axetat, duge rira bang dung dich nudc
mubi bdo hoa mot lan, lam kho béng natri sulfat khan, chat hut am duoc loc, co dic

trong diéu kién ap suét giam, va di qua cot dé thu duoc 24b (2,3 g, hiéu suét 67 %).

'H NMR (400 MHz, CDCl3) § 7,87 (d, J = 4,0 Hz, 1H), 7,75 (d, J= 4,0 Hz, 1H),
7,51 (s, 1H), 7,30 (t, J = 8,0 Hz, 1H), 2,27 (s, 3H), 1,36 (s, 9H).

Cl SH
o]
L
N
24c

24b (2,0 g, 7,1 mmol) dugc hoa tan trong toluen (40 mL), nhom triclorua khan
(5.68 g, 42,6 mmol) dugc thém vao, dugc bao vé béng nito, va phan tng duoc khuéy 4]
nhiét d6 phong trong 3 gid. Phan tng dugc lam dimg bing nudc da, chiét bang etyl
axetat va phan 16p, lam khé qua natri sulfat khan, chat hut am duoc loc va c¢6 dic dén
kho trong diéu kién ap suét giam dé thu duoc san phém tho 24¢, ma dugc st dung truc

tiép trong phan tng tiép theo.

o s-<: }Br
N

0
5
N

24d

2,5-dibrompyrazin (5,06 g, 21,3 mmol) va N, N-diisopropyletylamin (1,84 mL,
14,2 mmol) dugc hoa tan trong isopropanol (50 mL), trong diéu kién bao vé nito, tang
nhiét d6 1én téi 70°C, dung dich 24¢ (1,6 g, 7,1 mmol) trong isopropanol (15 mL) dugc
thém nho giot tir tir trong 1 gio, tang nhiét do 1én téi 80°C va khudy trong 16 gio. Phan
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g duoc dé ngudi téi nhiét do phong, chiét bang etyl axetat, lam kho qua natri sulfat
khan, chét hut am duoc loc, co dic trong diéu kién ap suét gidm, va tinh ché béng cot dé

thu duoc 24d (600 mg, hiéu suat 22%).

IH NMR (CDCls, 400 MHz): & 8,42 (s, 1H), 8,10 (s, 1H), 8,02 (d, J = 8,0 Hz,
1H), 7,74 (d, J= 8,0 Hz, 1H), 7.51 (s, 1H), 7,39 (t, J = 8,0 Hz, 1H), 2,26 (s, 3H).

N NH;

24 e

24d (600 mg, 1,57 mmol), 1j (495 mg, 2,04 mmol), va kali phosphat (2,0 g, 9,41
mmol) duoc thém vao isopropanol (20 mL), thé chd véi nito, va ting nhiét do 1én t&i
95°C va khudy trong 36 gio. Phan Gng duoc dé ngudi téi nhiét do phong, chiét bang
diclometan, lam kho béng natri sulfat khan, chat hut 4m dugc loc, va co dic trong diéu

kién 4p sudt giam dé thu dugc san pham dich 24 (349 mg, hiéu suat 47%).

"H NMR (400 MHz, CDCLs): & 8,21 (s, 1H), 8,15 (s, 1H), 7,69 (d, J = 8,0 Hz,
1H), 7,48 (s, 1H), 7,15 (t, J = 8,0 Hz, 1H), 7,01 (d, J= 8,0 Hz, 1H), 4,13-4,17 (m, 1H),
3,84-3,94 (m, 2H), 3,77 (d, J= 8.8 Hz, 1H), 3,65 (d, /= 8.8 Hz, 1H), 3,40-3,47 (m, 1H),
3,30-3,36 (m, 1H), 2,96 (d, J = 4,8 Hz, 1H), 2,24 (s, 3H), 1,81-1,88 (m, 1H), 1,62-1,75
(m, 3H), 1,19-1,21 (m, 5H). LCMS m/z [M+H']: 472,2.

Vidu 25
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25b

25a (4,8g, 32,66 mmol) dugc thém vao N-N dimetylformamit (160 mL), natri
hydro (1,96 g, 48,99 mmol) dugc thém ting dot vao bon nudce da, khuéy trong 30 phut,
sau d6 thém iodoetan (8,15 g, 52,26 mmol), cho phan ung ¢ nhiét dd phong trong 3 gio.
Phan tng duoc lam dimg bang cach thém dung dich nuéc amoni clorua bao hoa trong
bon nuéc d4, chiét béng etyl axetat, lam kho qua natri sulfat khan, chét hat &m duoc loc

va coO ddc trong diéu kién ap suét giam dé thu duogc 25b (4,3 g, hiéu sut 75%).

'H NMR (400 MHz, CDCl3) § 7.25 (m, 1H), 6,19 (m, 1H), 4,08 (m, 2H), 1,41
(m, 3H).

25b (4,3 g, 24,56 mmol) dugc thém vao toluen (125 mL), sau do la
tetrakis(triphenylphosphin) paladi (1,42 g, 1,23 mmol), hexa-n-butyl ditin (14,25 g,
24,56 mmol). Trong diéu kién bao vé nito, ting nhiét do 1én t&i 110°C va cho phan tng
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trong 16 gid. Phan ung duoc dé ngudi t6i nhiét do phong, ¢ dic trong diéu kién ap suét
giam, va dua qua cot dé thu duoc 25¢ (2,6 g, hiéu suét 27%).

'H NMR (400 MHz, CDCl3) 6 7,46 (d, J= 2,0 Hz, 1H), 6,30 (d, J=2,0Hz, 1H),
4,24 (m, 2H), 1,58 (m, 6H), 1,47 (m, 3H), 1,32 (m, 6H), 1,07 (m, 6H), 0,89 (m, 9H).

25d

25¢ (2,5 g, 6,49 mmol) duoc thém vao xylen (65 mL), sau d6 1a 1m (1,8 g, 6,49
mmol), tetrakis(triphenylphosphin) paladi (376 mg, 0,33 mmol), va gia nhiét té1 nhiét
d6 155°C trong diéu kién bao vé nito va cho phan Gng trong 2 gid. Phan tng duge dé
ngudi t6i nhiét do phong, co ddc trong diéu kién ap suat giam, va dua qua cot dé thu
duogc 25d (1,65 g, hiéu sudt 85%).

'H NMR (400 MHz, CDCl3) 8 7,76 (dd, J = 6,0, 1,6 Hz, 1H), 7,62 (dd, J =7.6,
2,0 Hz, 1H), 7,44 (d, J = 2,4 Hz, 1H), 7,26 (m, 1H), 6,73 (d, J = 2,4 Hz, 1H), 4,22(m,
2H), 1,53 (m, 3H), 1,35 (s, 9H).

= Cl
\’N\N/ SH

25e

25d (1,55g, 5,26 mmol) dugc hoa tan trong toluen (50 mL), nhom triclorua khan
(2,8g, 21,03 mmol) dugc thém vao trong bdn nude da, duoc bao vé boi nito, khuéy phéan
ung trong 4 gid ¢ nhiét do phong. Lam dung bing nudc da, chiét bang etyl axetat va
duogc phan 16p, 1am kho béng natri sulfat khan, chat hut 4m duoc loc va co dic trong
diéu kién ap suét giam dé thu duoc san phém tho 25e (1,25 g, hiéu suét 100%), ma dugc

str dung truc tiép trong budc phan ting tiép theo.

25f

2,5-dibrompyrazin (5 g, 21,03 mmol) dugc hoa tan trong isopropanol (10 mL), gia
nhiét t61 nhiét do 65°C trong diéu kién bao vé nito, va hon hop 25e (1,25g, 5,26
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mmol)/isopropanol (10 mL)/N, N-diisopropyletylamin (1,36g, 10,52 mmol) dugc thém
nho giot tir tir trong 1 gid, va tiép tuc khudy trong 1 gio & nhiét d6 65°C. Phan Gng duoc
dé ngudi toi nhiét do phong, ¢ dic trong didu kién ap suét giam, va tinh ché bang cot

dé thu duoc 25f (500 mg, hiéu sudt 25%).

'H NMR (400 MHz, CDCl3) 8 8,44 (s, 1H), 8,01 (s, 1H), 7.91 (m, 1H), 7.64 (d,
J=6,4 Hz, 1H), 7,45 (d, J= 2,0 Hz, 1H), 7,35 (t, J = 7,6 Hz, 1H), 6,73 (d, J= 2,1 Hz,
1H), 4,23 (m, 2H), 1,53 (m, 3H).

[¢;]
z
(@] % ,
. prd
= T
= I

2

25f (450 mg, 1,14 mmol), 1j (360 mg, 1,48 mmol), va kali phosphat (1,45 g, 6,85
mmol) duge thém vao isopropanol (12 mL) va khudy & nhiét d§ 95°C trong 48 gid trong
diéu kién bao vé nito. C6 dic trong diéu kién ap suét giam dé thu dugc san phém dich

25 (200 mg, hiéu suat 36%).

'HNMR (400 MHz, CDCl3) 6 8,18 (d, J= 16,9 Hz, 2H), 7,59 (d, J= 7.4 Hz, 1H),
7,44 (d, J=1,3 Hz, 1H), 7,13 (t, /= 7,8 Hz, 1H), 6,94 (d, J= 7,6 Hz, 1H), 6,72 (d, J =
1.4 Hz, 1H), 4,27 — 4,09 (m, 3H), 3,88 (m, 2H), 3,72 (m, 2H), 3,40 (m, 2H), 2,96 (m,
1H), 1,84 (m, 1H), 1,69 (m, 3H), 1,51 (m, 4H), 1,21 (d, J = 6,3 Hz, 3H). LCMS m/z
[M+H] ": 485,2.

Vidu 26

N\/\N [\IHZ
vt
2 O@
(0]
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— SN SH
N Br g_\__\ N N
26a 26b 26¢ 26d
=
/= NG N
d | Cl X S
— S © "N SN
N l ~N N

\’/\
N\/I\Br \/\I\Oti{z
26e 26 o "

26a (5,0g, 25,25 mmol) dugc thém vao 1,4-dioxan (150 mL), sau d6 la natri
cacbonat (8,0 g, 75,75 mmol), tris(dibenzylidenaxeton) dipaladi (1,16 g, 1,26 mmol). 2-
dixyclohexylphosphino-2', 6'-dimetoxy-biphenyl (1,04 g, 2,53 mmol), va hexa-n-butyl
ditin (17,6 g, 30,30 mmol). Trong diéu kién bao vé nito, taing nhiét do 1én t6i 110°C va
cho phan Gng trong 16 gid. Phan tng duoc dé nguoi t6i nhiét dd phong, co dic trong

diéu kién 4p suat giam va dua qua cot dé thu duoc 26b (4,05g, hiéu suat 39%).

'H NMR (400 MHz, CDCl3) § 9,25 (brs, 1H), 7,99 (d, J=2.0 Hz, 1H), 7,75 (brs,
1H), 7,62 (s, 1H), 1,58 (m, 6H), 1,36 (m, 6H), 1,19 (m, 6H), 0,91 (m, 9H).

/=\
N\\[N] cl
\N S\}/
26¢

26b (4,0g, 9,78 mmol) dugc thém vao xylen (50 mL), sau dé 1m (2,8 g, 9,78 mmol),
tetrakis(triphenylphosphin) paladi (566 mg, 0,49 mmol), va gia nhiét t6i nhiét do 155°C
trong diéu kién bao vé nito, cho phan ung trong 2 gio. Phan tng dugc dé nguoi téi nhiét
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do phong, c6 déc trong diéu kién ap suét giam, va dua qua cot dé thu duoc 26¢ (3,0g,

hiéu suat 96%).

'H NMR (400 MHz, CDCls) § 9,20 (m, 1H), 8,44 (m, 1H), 7,88 (m, 1H), 7,78
(m, 1H), 7,76 (dd, J = 7.7, 1,6 Hz, 1H), 7,65 (dd, J = 7,7, 1,6 Hz, 1H), 7,36 (m, 1H),
1,38 (s, 9H).

=

N _N cl
I | SH

N

26d

26¢ (2,8 g, 8,81 mmol) dugc hoa tan trong toluen (45 mL), nhom triclorua khan
(4,7 g, 35,24 mmol) duoc thém tung dot, dugc bao vé bdi nito, l(huéy va cho phan ung
& nhiét do phong trong 4 gio. Lam ding bang nudc da, chiét bang etyl axetat va phan
16p, 1am kho qua natri sulfat, chat hit am dugc loc va co dic dén kho trong diéu kién ap
sudt giam dé thu duoc san phdm tho 26d, ma duoc st dung truc tiép trong budc phin

tmg tiép theo.

=

D
|
N S
|
N\/\Br

26e

2,5-dibrompyrazin (8,4 g, 35,24 mmol) duoc hoa tan trong isopropanol (60 mL),
trong diéu kién bao vé nito, tang nhiét do 1én t&1 65°C, va hdn hop dung dich 26d (2,2
g, 8,81 mmol)/isopropanol (15 mL)/N, N-diisopropyletylamin (2,27 g, 17,62 mmol)
duoc thém nho giot tir tir trong 1 gio, va tiép tuc khudy trong 1 gid & nhiét do 65°C.
Phan tng dugce dé ngudi téi nhiét do phong, co dic dén kho trong diéu kién ap sut giam

va tinh ché bang cot dé thu dwoc 26e (700 mg, hiéu suat 20%).

'H NMR (400 MHz, CDCls) § 9,20 (s, 1H), 8,48 (m, 2H), 8,14 (d, J = 1,3 Hz,
1H), 7,88 (brs, 1H), 7,76 (m, 3H), 7,47 (t, J= 7,6 Hz, 1H).
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| Cl

SN SN
ERA
o

26e (700 mg, 1,67 mmol), 1j (528 mg, 2,17 mmol), va kali phosphat (2,13 g, 10,02

26

mmol) dugc thém vao isopropanol (36 mL), thé chd voi nito, tang nhiét do 1én té1 95°C
va khudy trong 20 gio. Phan tmg duoc dé ngudi t6i nhiét do phong va co dic trong diéu

kién 4p suat giam, thu dugc san pham dich 26 (310 mg, hiéu sudt 36%).

"H NMR (400 MHz, CDCl3) & 9,09 (s, 1H), 8,39 (s, 1H), 8,15 (d, J = 21,3 Hz,
2H), 7,76 (d, J= 17,1 Hz, 2H), 7,36 (d, J = 7.3 Hz, 1H), 7,14 (t, J= 7.8 Hz, 1H), 6,94
(d, J=17,7 Hz, 1H), 4,12 (m, 1H), 3,84 (m, 2H), 3,74 (m, 1H), 3,62 (m, 1H), 3,36 (m,
2H), 2,93 (m, 1H), 1,86-1,77 (m, 1H), 1,64 (m, 4H), 1,16 (d, J = 6,3 Hz, 3H). LCMS
m/z [M+H]*: 508,2.

Vidu 27

N
O

27
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\
27a 27b

7 (0] Cl 7 (0] Cl
d NC N sH e NC N SﬁAN
|
N \)\Br
27e 27f
7 (0] Cl
f | |

27 0]

o o o o «4\0 Ne /=0 I
7/ a / b N _1 ¢ = s
{3 e S N =

27d

27c

27b

27a (73,0 g, 0,51 mol) dugc thém vao metanol (800 mL), sau dé la amoniac (160
mL), va cho phan tng & nhiét do phong trong 48 gid. C6 dic trong didu kién ap suat
giam dé thu duoc 27b & dang chit rin mau vang (64,0 g, hiéu suit 96%).

Nc’< /)O

27¢c

27b (56,0 g, 0,5 mol) dugc thém vao tetrahydrofuran (700 mL), sau d¢ la pyridin
(79,1 g), TFFA (136,5 g) dugc thém nho giot tir tir vao bdn nude da, va sau d6 khudy &
nhiét d6 phong trong 3 gio. Etyl axetat dugc thém vao, rira mot lan béng nudc, axit
clohydric pha lodng va nudc mudi bao hoa, pha hiru co duge lam kho bang natri sulfat
khan, chat hut am duoc loc, cd dic phén loc trong diéu kién ap sut giam, va thu duoc

27¢ (34,0 g, hiéu sudt 72%) bang phuong phap sic ky cot.
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7 0 Cl
27d

27¢ (30g, 0,318 mol) dugc thém vao dioxan (50 mL), sau d6 1a 1m (104 g, 0,318
mol), paladi axetat (6,92 g, 0,0318 mol), 2-(dixyclohexylphosphino)biphenyl (11,14 g,
0,0318 mol), xesi cacbonat (209,3 g, 0,637 mol), gia nhié¢t t61 nhi¢t do 110°C va khuéy
trong 16 gior trong didu kién bao vé nito. Phan ung duoc dé nguoi téi nhiét do phong, co

dic trong diéu kién ap suét giam va dwa qua cot dé thu duoc 27d (15 g, hiéu suét 15,9%).

'H NMR (400 MHz, CDCls) 8 8,35 (s, 1H), 7,95-7,88 (m, 2H), 7,41 (t, J= 8,0

Hz, 1H), 1,41 (s, 9H).
o ci
NCJ/ SH
N” \[j

27e

27d (10,0 g, 34,13 mmol) dugc hoa tan trong toluen (150 mL), nhom triclorua khan
(27,3 g, 204,78 mmol) dugc thém vao, dugc bao vé béng nito, va khuéy ¢ nhiét do phong
dé phan tng trong 4 gid. Lam dimg bang nudc da, chiét bang etyl axetat va phan 16p,
lam kho qua natri sulfat khan, chét hut 4m duoc loc, va ¢d dac trong diéu kién ap suét

giam dé thu dugc san pham thd 27e, ma duge st dung truc tiép trong bude phan tng

o ¢l
NC’(/N\/ S%N
[ J N,

27f

tiép theo.

2,5-dibrompyrazin (20,3 g, 85,33 mmol) va 27d (8,0 g, 34,13 mmol) dugc thém
vao axetonitril (150 mL), sau d6 l1a N, N-diisopropyletylamin (8,82g, 68,26 mmol), dugc
bao vé bang nito, va khudy & nhiét do phong trong 2 gio. C6 dic trong diéu kién ap suét

giam va tinh ché bang cot dé thu dugc 27e (2,5 g, hai budc hiéu suat 18,0%).
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NC

Ra s

N Hall .
OO
. 1
27

27e (2,5 g, 6,35 mmol), 1j (1,85 g, 7,62 mmol), va kali phosphat (8,09 g, 38,10
mmol) duoc thém vao N-N dimetylformamit (50 mL) va khuay & nhiét do 70°C trong
diéu kién bao vé nito trong 4 gio. Nudce duge thém vao va chét ran duoc két tua, loc dé

thu duoc chét ran, va di qua cot dé thu duoc san phém dich 27 (1,1 g, hiéu sudt 37%).

'H NMR (400 MHz, CDCls) § 8,34 (s, 1H), 8,31 (m, 1H), 8,24 (m, 1H), 7,80-
7,78 (m, 1H), 7,27 (d, J = 8,0 Hz, 1H), 7,19-7,17 (m, 1H), 4.27— 4,21 (m, 1H), 3,98-
3,97 (m, 2H), 3,84 (d, J= 4,0 Hz, 1H), 3,74 (d, J= 8,0 Hz, 1H), 3,55-3,44 (m, 2H), 3,04

(d, J=4,0 Hz, 1H), 1,95-1,74 (m, 6H), 1,30 (s, SH). LCMS m/z [M+H"]: 483 2.

Vidu 28

28
Cl
/N | () SH
/7 _a . s S\« _b S -
0= SMye ey
28a 28b 28¢c

cl

/¢ %s _N

%S\E:]\B N \[\N]\N NH;
28d r 28 OEO»””
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%SK

28b

28a (3,872, 45,92 mmol) dugc thém vao N-N dimetylformamit (50 mL), sau d¢ la
Im (3,0g, 9,18 mmol), paladi axetat (207 mg, 0,92 mmol), 2-
(dixyclohexylphosphino)biphenyl (644 mg, 1,84 mmol), va xesi cacbonat (5,97 g, 18,36
mmol), trong diéu kién bao vé nito, tang nhiét do 1én t6i 110°C va cho phan tmg trong
16 gio. Phan tung dugc dé ngudi téi nhiét do phong, thém nude, chiét bang etyl axetat,
pha hitu co duoc rira hai 1an bang nude mudi bao hoa, lam kho bang natri sulfat khan,

chét hut am duoc loc, co dic trong diéu kién ap suét giam va di qua cot dé thu duoc 28b

1
1

co

hiéu sudt 69%).

oy Q
£, HItu su

~~

'H NMR (400 MHz, CDCls) § 7,69 (d, J = 8,0 Hz, 1H), 7,55 (d, J= 8,0 Hz, 1H),
7.45 (d, J = 4,0 Hz, 1H), 7,40 (d, J = 4,0 Hz, 1H), 7,29 (t, J = 4,0 Hz, 1H), 7,15(t, J =
4,0 Hz, 1H), 1,43(s, 9H).

/\ Cl

s SH

28¢c

28b (1,2 g, 4,23 mmol) duogc hoa tan trong toluen (50 mL), nhom triclorua khan
(3,4 g, 25,35 mmol) dugc thém vao, dugce bao vé béng nito, va khuéy phén ing & nhiét
do phong trong 3 gio. Lam dung bang nudc da, chiét bang etyl axetat va phan 16p, lam
khé qua natri sulfat, chat hit am duoc loc va c6 dic trong diéu kién ap suat giam dé thu

duoc san pham tho 28¢, ma duge sir dung truc tiép trong budc phan tmg tiép theo.

"H NMR (400 MHz, DMSO) 6 7,45 (d, J= 4,0 Hz, 1H), 7,38-7,35 (m, 3H), 7,21-

7,15 (m, 2H), 4,02 (s, 1H).
7 \ Cl . .
S =
\[\ ]\
N Br

28d

2,5-dibrompyrazin (2,52 g, 10,58 mmol) dugc hoa tan trong isopropanol (25 mL),

trong diéu kién bao vé nito, tang nhiét do 1én tdi 80°C, va hdn hop dung dich cua 28¢
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(960 mg, 4,23 mmol)/isopropanol (25 mL)/N,N-diisopropyletylamin (1,1 g, 8,46 mmol)
duoc thém nho giot tir tir trong 1 gio, va tiép tuc khudy trong 2 gior ¢ nhiét do 80°C.
Phan tng duoc dé ngudi toi nhiét do phong, c6 dic trong diéu kién 4p suat giam, va tinh

ché bang cot dé thu dugc 28d (810 mg, hiéu suit 50%).
LCMS m/z [M+H+]: 383,0.

/\ Ci

) SWI/\N

vt
o)

28

28d (810 mg, 2,12 mmol), 1j (620 mg, 2,54 mmol), va kali phosphat (2,70 g, 12,72
mmol) duge thém vao N-N dimetylformamit (10 mL), thé chd véi nito, va khudy & nhiét
do 100°C trong 16 gio. Nudc duge thém vao va chét ran duoc két tua, loc dé thu dugc

chét ran, va dua qua cot pha dao dé thu duoc san phém dich 28 (150 mg, hiéu suét 15%).

'H NMR (400 MHz, CDCl3) & 8,34 (s, 1H), 8,31 (m, 1H), 8,24 (m, 1H), 7.80-
7,78 (m, 2H), 7,27(d, J = 8,0 Hz, 2H), 7,19-7,17 (m, 1H), 4,27-4.21 (m, 1H), 3,98-3,97
(m, 2H), 3,84 (d, J= 4,0 Hz, 1H), 3,74 (d, J = 8,0 Hz, 1H), 3,55-3,44 (m, 2H), 3,04 (d,
J=4,0 Hz, 1H), 1,95-1,74 (m, 6H), 1,30 (s, 3H). LCMS m/z [M+H+]: 473,2.

Vidu 29

WN\ cl
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T,
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OH Cl
A Jrj tee
\[NJ\Br
29d

29%e
= I”l
NN NH,
29 vl
o
OH cI
_B S
HO
29b

1m (3,0 g, 9,2 mmol) dugc thém vao phuc hgp boran tetrahydrofuran (19,98 mL,
19,98 mmol), sau d6 la cac vay magie (0,225 g, 9,2 mmol), va cho phan ting trong diéu
kién siéu am cho dén khi cac vay magie bién mét. Sau do, nudc dugc thém nhé giot tir
tir va tang nhiét do 1én téi 100°C va khuéy trong 2 gio. Phan tng dugce dé ngudi téi nhiét
do phong, axit clohydric pha lodng dugc thém vao, chiét bang etyl axetat, pha hitu co
duoc rira mot 1an béng nude mubi bao hoa, lam kho béng natri sulfat khan, loc, c6 dac
trong diéu kién ap sudt giam, nghién nho bang diclometan va ete dau hoa dé thu duoc

chit rin trang 29b (1,8 g, hiéu suit 80%).

'H NMR (400 MHz, CDCl3) & 7,95 (dd, J = 7.5, 1,7 Hz, 1H), 7,76 (dd, J = 7.6,
1,8 Hz, 1H), 7,29 (t, J= 7.5 Hz, 1H), 5,40 (s, 2H), 1,34 (s, 9H).

e
\N/N 7 S\‘/
29¢c

29b (0,737 g, 3,02 mmol) dugc thém vao dioxan (15 mL), sau d6 la nudc (5 mL),
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6-brompyrazolo[1,5-A]pyrimidin (0,6 g, 3,02 mmol), tetrakis(triphenylphosphin) paladi
(0,349 g, 0,302 mmol), kali cacbonat (1,253 g, 9,06 mmol), gia nhiét t&i nhiét do 110°C
va khuéy trong 16 gio trong diéu kién bao vé nito. Lam ngudi t¢i nhiét do phong, nudce
duoc thém vao, chiét béng etyl axetat, pha hitu co dugc rira mot lan béng nuée mudi
bao hoa, lam kho qua natri sulfat khan, loc, c6 dac trong diéu kién ap suét giam, va di

qua cot dé thu duoc 29¢ (0,82 g, hidu suat 85%).

'H NMR (400 MHz, CDCl5) § 8,74 (d, J= 1,5 Hz, 1H), 8,58 (d, J=2,1 Hz, 1H),
8,17 (d, J=2,3 Hz, 1H), 7,76 (dd, J= 7,2, 2,2 Hz, 1H), 7,42 — 7,32 (m, 2H), 6,75 (d, J

=1,9 Hz, 1H), 1,39 (s, 9H).
NN\ Cl
NN AN SH
>

29d

29¢ (0,82 g, 2,58 mmol) dugc hoa tan trong toluen (20 mL), nhom triclorua khan
(1,376 g, 10,32 mmol) duge thém vao bdn nude da, duoc bao vé bang nito, va khudy &
nhiét d6 phong dé phan ung trong 4 gid. Lam dimng bang nudc da, chiét bing etyl axetat,
pha hitu co dugce lam khd béng natri sulfat khan, loc va c6 dac trong diéu kién ap sut
giam dé thu duoc san phdm tho 29d, ma duoc st dung truc tiép trong budc phan tng
tiép theo.

(%(N\ cl

N\
N-N A

S N
N
T
N Br

2,5-dibrompyrazin (2,455 g, 10,32 mmol) duoc hoa tan trong isopropanol (20 mL),

2%e

trong diéu kién bao vé nito, tang nhiét do lén té1 80°C, hdn hop 29d (2,58
mmol)/isopropanol (30 mL)/N,N-diisopropyletylamin (1,7 mL, 10,32 mmol) dugc thém
nho giot tir tir trong 2 gid, va tiép tuc khudy & nhiét do 80°C trong 1 gid. Lam ngudi t6i
nhiét dd phong, c6 dic trong diéu kién ap suét giam, va tinh ché béng cot dé thu duoc

29¢ (309 mg, hiéu suét 31%).

"H NMR (400 MHz, CDCl3) 8 8,77 (dd, J=2,2, 0,8 Hz, 1H), 8,58 (d, /= 2,2 Hz,
1H), 8,48 (d, /= 1,4 Hz, 1H), 8,21 (d, /= 1,4 Hz, 1H), 8,19 (d, J = 2,3 Hz, 1H), 7.75
(dd, /=17,5, 2,0 Hz, 1H), 7,57 — 7,42 (m, 2H), 6,77 (dd, J = 2,3, 0,7 Hz, 1H).
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N™ N NH,
29 o

29¢ (200 mg, 0,478 mmol), 1j (139 mg, 0,573 mmol), kali phosphat (406 mg, 1,912
mmol) dugc thém vao N-N dimetylformamit (10 mL) va tang nhiét d 1én td1 80°C va
khudy trong 4 gid trong diéu kién bao vé nito. Lam ngudi t6i nhiét do phong, nudc duge
thém vao, chiét béng diclometan, lam kho qua natri sulfat khan, loc, c6 ddc trong diéu

kién 4p suét giam va di qua cot dé thu dugc san phdm dich 29 (169 mg, hiéu suat 68%).

'H NMR (400 MHz, CDCl3) § 8,74 (d, J = 1,4 Hz, 1H), 8,57 (d. J=2.2 Hz, 1H),
8,27 (d, J= 1,2 Hz, 1H), 821 (d, J= 1,1 Hz, 1H), 8,17 (d, J = 2,3 Hz, 1H), 7,25-7,13
(m, 2H), 7,04 (dd, J = 7,6, 1,8 Hz, 1H), 6,75 (d, J = 1,7 Hz, 1H), 4,28-4,15 (m, 1H),
4,08-3,87 (m, 2H), 3,82 (d, J = 8,8 Hz, 1H), 3,70 (d, J= 8,8 Hz, 1H), 3,52-3,45 (m, 1H),
3,41-3,35 (m, 1H), 3,01 (d, J= 4.5 Hz, 1H), 1,94-1,87 (m, 1H), 1,84-1,64 (m, 3H), 1,38
(brs, 2H), 1,24 (d, J = 6,4 Hz, 3H). LCMS m/z [M+H"]: 508,3.

Vidu 30
N<
N
\ | H Cl
N s
0 T
N
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N-N cl \
O
= a N\ H S. N b
n e
0] >
N
30a 30b
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30a (41,5 mg, 0,25 mmol) dugc hoa tan trong diclometan (3,0 mL), 2 giot N-N
dimetylformamit dugc thém vao, sau dé oxalyl clorua (1,0 mL) dugc thém tir tr vao bon
nuée da va phan ung dugc khudy trong 4 gio' & nhiét do phong trong diéu kién bao vé
nito. Co dac trong diéu kién ap sut giam dé thu duoc axyl clorua. Diclometan (3,0 mL),
10b (68,0 mg, 0,25 mmol), N, N-diisopropyletylamin (0,164 mL, 1,0 mmol) dugc thém
vao axyl clorua va khudy trong 2 gid & nhiét do phong. C6 dac trong didu kién ap sut

giam va dua qua sic ky cot dé thu dugc chét ran trang 30b (21,0 mg, hiéu suét 20%).

'H NMR (400 MHz, CDCls) § 9,44 (s, 1H), 8,74 (dd, J= 8,2, 1,6 Hz, 1H), 8,37
(d,J=13 Hz, 1H), 8,04 (d, J= 1,3 Hz, 1H), 7,43 (dd, J= 7.7, 1,7 Hz, 1H), 7,37 (t, J =
7.9 Hz, 1H), 6,61 (s, 1H), 4,19 (¢, J = 6,2 Hz, 2H), 2,85 (t, J = 6,4 Hz, 2H), 2,16-1,98
(m, 2H), 1,97-1,82 (m, 2H).

N-
Cll u o
N S. N
0 \E/\l
N™ °N NH
30

O

30b (83,0 mg, 0,198 mmol) dugc hoa tan trong N-N dimetylformamit (5 mL), sau

do 1j (57,8 mg, 0,237 mmol) va kali phosphat (168,1 mg, 0,792 mmol), va tang nhiét

do 1én t6i 80°C va khudy trong 4 gio trong diéu kién bao vé nito. Lam ngudi téi nhiét

do phong, nudc dugce thém vao, chiét bang diclometan, 1am kho bang natri sulfat khan,

chat hut am duoc loc, ¢6 dac trong diéu kién ap suét giam, va san phém dich 30 (40 mg,
37% hiéu suét) thu duoc qua cot.

'"H NMR (400 MHz, CDCI3) 9,39 (s, 1H), 8,44 (dd, /= 8,3, 1,3 Hz, 1H), 8,19

(d, J=1,3 Hz, 1H), 8,16 (d, J= 1,3 Hz, 1H), 7,16 (t, J= 8,1 Hz, 1H), 6,79 (dd, J=7.9,

1,4 Hz, 1H), 6,59 (s, 1H), 4,20 (t, J = 6,1 Hz, 3H), 4,01-3,85 (m, 2H), 3,82 (d, J = 8.8

Hz, 1H), 3,70 (d, J= 8,8 Hz, 1H), 3,54-3,28 (m, 2H), 3,01 (d, J = 4,3 Hz, 1H), 2,84 (t,
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J= 6,4 Hz, 2H), 2,14-2,01 (m, 2H), 1,97-1,83 (m, 3H), 1,82-1,63 (m, 3H), 1,50-1,27 (m,
1H), 1,25 (d, J= 6,4 Hz, 3H), 1,13 (d, J= 6,1 Hz, 1H). LCMS m/z [M+H"]: 554.3.

Vidu31

H,N

o)
v cl
N S Ay
31b

Thém 3-oxabixyclo [3.1.0] hexan-2,4-dion (200 mg, 1,67 mmol) vao dung dich
10b (400 mg, 1,48 mmol) trong dicloetan (10 mL), trong diéu kién bao vé nito, ting
nhiét do 1én téi 100°C dé phan ung trong 1,5 gio. Lam ngudi toi nhiét do phong, thém
N, N'-carbonyl diimidazol (360 mg, 2,22 mmol), trong diéu kién bao vé nito, tang nhiét
5 1én t6i 100°C dé phan Gng trong 4 gid. Lam ngudi téi nhiét do phong va khudy qua
dém. Co dic trong didu kién ap sudt giam va dua qua sic ky cot dé thu duoc chét rin

vang nhat 31b (300 mg, hiéu suat 46%).
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'"H NMR (400 MHz, CDCls): § 8,42(s, 1H), 8,17 (s, 1H), 7,79-7,76 (m, 1H), 7,48
(t, J=28,0 Hz, 1H), 7,44-7,41 (m, 1H), 2,76-2,70 (m, 2H), 1,94-1,91 (m, 1H), 1,75-1,71
(m, 1H).

e
OQO
31 S

31b (250 mg, 0,68 mmol), 1j (196 mg, 0,81 mmol), kali phosphat (864 mg, 4,07
mmol) dugc thém vao N, N-dimetylformamit (5 mL). Trong diéu kién bao vé nito, tang
nhiét do lén t61 80°C va khuéy trong 4 gio. Nudc dugce thém vao, chiét béng diclometan,
lam kho béng natri sulfat khan, chit hut 4m duoc loc, co dic trong diéu kién ap suét

giam, va di qua cot dé thu duoc san pham dich 31 (50 mg, hiéu sut 18%).

'H NMR (400 MHz, CDCl5): § 8,27 (s, 1H), 8,23 (s, 1H), 7,24 (t, J= 8,0 Hz, 1H),
7,14-7,10 (m, 2H), 4,25-4,23 (m, 1H), 4,02-3,95 (m, 2H), 3,87 (d, J = 8,0 Hz, 1H), 3,73
(d, J= 8,0 Hz, 1H), 3,51-3,40 (m, 2H), 3,06-3,05 (m, 1H), 2,74-2,68 (m, 2H), 1,97-1,95
(m, 2H), 1,81-1,72 (m, 4H), 1,32 (d, J = 8,0 Hz, 3H). LCMS m/z [M+H*]: 500,3.

Vi du 32

PANEEN

N™ °N
32
o)
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OH cCl N~ ol \ cl

|
At G
29b

N\N X cl

N<

S. N
w»
NN NH,
32d 32
0

NNy cl
LA s
‘ =
32b

29b (0,584 g, 2,393 mmol) dugc thém vao dicloetan (10 mL), sau d6 nude (10 mL),
5-clopyrazolo [1,5-a]pyrimidin (0,3676 g, 2,393 mmol), [1,1'-Bis (diphenylphosphino)
feroxenyl]paladi diclorua (0,0875 g, 0,1197 mmol), va natri cacbonat (1,268 g, 11,965
mmol), trong diéu kién bao vé nito, ting nhiét do 1én t6i 95°C va khudy trong 16 gio.
Lam ngudi téi nhiét do phong, nude duge thém vao, chiét béng etyl axetat, pha hitu co
duoc rira bang nude mudi bao hoa mot 1an, 1am kho bang natri sulfat khan, chat hut 4m
duoc loc, c6 dac trong diéu kién ap suét giam, va di qua cot dé thu duoc 32b (0,678 g,

hiéu suét 89%).

"H NMR (400 MHz, cloroform-d) 6 8,71 (d, J= 7,2 Hz, 1H), 8,16 (d, J=2,2 Hz,
1H), 7,77 (dd, J= 17,7, 1,6 Hz, 1H), 7,62 (dd, J= 7.7, 1,6 Hz, 1H), 7,37 (t, J = 7,7 Hz,
1H), 7,16 (d, J= 7,2 Hz, 1H), 6,78 — 6,73 (m, 1H), 1,37 (s, 9H).

NNy ¢l

<¢k/ SH

N

J2¢c

32b (0,68 g, 2,14 mmol) dugc hoa tan trong toluen (20 mL), nhom triclorua khan
(1,14 g, 10,32 mmol) dugc thém vao bon nudce da, va trong diéu kién bao vé nito, phan

tmg duoc khudy trong 4 gior & nhiét do phong. Lam dimg bang nudc da, chiét bang etyl
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axetat va phan 16p, lam kho bang natri sulfat khan, chat hut am duoc loc, va co dic trong
diéu kién ap suét giam dé thu duoc san phém tho 32¢, ma dugc st dung truc tiép ¢ phan

ting tiép theo.

= N/ S N\
T
N Br
32d
2,5-dibrompyrazin (2,04 g, 8,56 mmol) dugc hoa tan trong isopropanol (10 mL),
trong diéu kién bao vé nito, tang nhiét do Ién t&i 80°C, hdn hop dung dich ctia 32¢ (2,14
mmol)/isopropanol (25 mL)/N, N-diisopropyletylamin (1,414 mL, 8,56 mmol) dugc
thém nho giot tir tir trong 2 gid, va tiép tuc khudy & nhiét do 80°C trong 1 gid. Lam
ngudi toi nhiét do phong, c6 dac trong diéu kién ap suét giam, va tinh ché béng cot dé

thu dugc 32d (0,2 g, hiéu suit 22%).

'H NMR (400 MHz, CDCl3) § 8,73 (d, J=7,3 Hz, 1H), 8,46 (d, J= 1,4 Hz, 1H),
8,19 (d, J=2,3 Hz, 1H), 8,15 (d, J = 1,4 Hz, 1H), 7,77 (ddd, J = 12,0, 7.7, 1,6 Hz, 2H),
7,48 (t,J=17,7 Hz, 1H), 7,16 (d, J= 7,3 Hz, 1H), 6,78 (d, J = 2,2 Hz, 1H).

NN cl

LA s
T
N

N NHQ
32 et

0]

32d (200 mg, 0,478 mmol), 1j (139 mg, 0,573 mmol), va kali phosphat (406 mg,
1,912 mmol) dugc thém vao N-N dimetylformamit (10 mL) va khudy ¢ nhiét d6 80°C
trong 4 gid trong diéu kién bao vé nito. Lam ngudi toi nhiét dd phong, nude duge thém
vao, chiét béng diclometan, lam kho qua natri sulfat khan, loc, cd déc trong diéu kién ap

sudt giam va di qua cot dé thu duoc san phdm dich 32 (143 mg, hiéu suat 57%).

'H NMR (400 MHz, CDCls) 8 7,45 (dd, J = 7.6, 1,6 Hz, 1H), 7,25 (t, J=7,8 Hz,
1H), 7,16 (d, J= 7,3 Hz, 1H), 7,09 (dd, J = 8.0, 1,6 Hz, 1H), 6,76 (dd, J=2.3, 0,7 Hz,
1H), 4,25 — 4,15 (m, 1H), 4,04 — 3,87 (m, 2H), 3,83 (d, J = 8,8 Hz, 1H), 3,70 (d, /= 8.8
Hz, 1H), 1,96 — 1,84 (m, 1H), 1,82 — 1,64 (m, 3H), 1,25 (m, 4H), 1,13 (d, J= 6.1 Hz,
1H).
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LCMS m/z [M+H*]: 508,3.

Vidu 33
/=
s/N cl
s
T
N
\%N NH,
RN}
33 o
¢l /=N« /=Nl
R i ,sw< a g Sj< b S¢\©/SH
im 33b 33c

33d

33b

Thiazol (300 mg, 3,5 mmol), 1m (1,4 g 423 mmol), 2-
(dixyclohexylphosphino)biphenyl (123,5 mg, 0,35 mmol), paladi axetat (158 mg, 0,70
mmol), xesi cacbonat (2,27 g, 7,0 mmol) dugc thém vao dioxan (10 mL). Hén hop nay
dugc thé chd voi nito ba 14n, va phan Gng duge khudy qua dém & nhiét d6 110°C. Dung
dich phan tng dugc dé ngudi toi nhiét do phong, thém 50 mL nudc, va hon hop duoc
chiét ba 1an bang etyl axetat. Cac pha hiru co duge két hop, dugc rira bang dung dich
nudc natri clorua bdo hoa, lam kho qua natri sulfat khan, va tinh ché béng cot dé thu

dugc san phém dang dau 33b (350 mg, hiéu suét: 35,2 %).
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= SH

33c

33b (350 mg, 1,23 mmol) dugc hoa tan trong axetonitril (0,5 mL), axit clohydric
cd dac (12 M, 5 mL) dugc thém vao, va cho phan tng ¢ nhiét do 110°C trong 5 gio. Sau
khi thém nude (10 mL), chiét bang etyl axetat (20 mL) hai lan, duoc rira bang nudce
mudi bdo hoa (20 mL) mdt 1an, 1am kho bang natri sulfat (5,0 g), loc, va ¢d dac phan loc
trong diéu kién ap sut giam dén kho va san pham duoc sir dung truc tiép & phan ung

tiép theo.

2,5-dibrompyrazin (454 mg, 3,5 mmol) dugc thém vao isopropanol (10 mL),
dugc bao vé boi nito, ting nhiét do 1én toi 80°C, N,N-diisopropyletylamin (671 mg, 2,82
mmol) va 33c¢ trong isopropanol dugc thém tir tir, tiép tuc thém nhé giot trong 1 gid, va
sau d6 tang nhiét do 1én t6i 80°C qua dém. Nude (20mL) duge thém vao, chiét bang etyl
axetat (20mL) hai lan, lam khé béng natri sulfat (5,0 g), loc, va co déc phén loc trong
diéu kién &p suét giam dén kho. Tinh ché bing phuong phéap séic ky cot dé thu duge 33d
(120 mg).

/=N
s Cl

= S
N
N _—
N NH,
33 an

o

N, N-dimetylformamit (2 mL), sau d¢ la kali phosphat (166,5 mg, 0,78 mmol)
dugc thém vao hop chét 33d (50 mg, 0,13 mmol) va 1j (25,5 mg, 0,15 mmol), va gia
nhiét tGi nhiét do 110°C va cho phan tng trong 2 gi0. 20 mL nude duge thém vao, chiét
hai 14n bang etyl axetat (20 mL), rira ba lan bang nude mudi bao hoa (20 mL), pha hitu
co duoc lam kho béng natri sulfat (5,0 g), lam kho ly tdm, dua qua c¢t pha thuan va cao

khoi dia dé thu duoc 33 (35 mg, hiéu suat 28%).
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'H NMR (400 MHz, CDCls) & 8,92 (s, 1H), 8,29-9,24 (m, 2H), 8,09 (m, 1H),
7,35 — 6,34 (m, 1H), 7,23 — 7,19 (m, 1H), 7,06-7,04 (m, 1H), 4,28-4,24 (m, 1H), 4,03-
3,98 (m, 2H), 3,92-3,89 (m, 1H), 3,77-3,74 (m, 1H), 3,53-3,52 (m, 1H), 3,41-3,35 (m,
1H), 3,12-3,11 (m, 1H), 2,05-1,97 (m, 2H), 1,80-1,78 (m, 2H), 1,30 (s, 3H). LCMS m/z
[M+H] *: 488.4.

Vidu 34
(/\IN cl
S S
ﬁ -
N
(A
34 LO)“"'
Cl N cl 7 N Cl
I\©/S\K a QJ\@SK b QJ\EjSH

Thiazol (175 mg, 1,8 mmol), 34a (500 mg, 1,5 mmol), dong iodua (58 mg, 0,3
mmol), va xesi cacbonat (1 g, 3 mmol) dugc thém vao dioxan (5 mL). Cho phan tng &
nhiét d6 140°C trong 48 gi¢r. Dung dich phan tng duoc dé nguoi t6i nhiét do phong, 50
mL nudc dugc thém vao, chiét béng etyl axetat (30 mL) ba lan, céc pha hitu co duogc két
hop, rira mot lan béng dung dich nudc natri clorua bao hoa (50 mL), lam kho béng natri

sulfat khan (5,0 g), va tinh ché béng cot dé thu duoc 34b (160 mg, hiéu suét 37,6%)o
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34c

34b (160mg, 0,56 mmol) dugc hoa tan trong axetonitril (0,5 mL), axit clohydric
cd ddc (12 M, 5 mL) dugc thém vao, va cho phan tng ¢ nhiét do 110°C trong 5 gid. Sau
khi thém nude (10 mL), chiét bang etyl axetat (20 mL) hai lan, duoc rira bang nudc
mubi bdo hoa (20 mL) mdt lan, 1am kho béng natri sulfat (5,0 g), loc, va co dac phén loc
trong didu kién 4p suét giam dén kho va san pham duge sir dung truc tiép & phan timg

tiép theo.

N A

J N Cl
<3\/\\\|/§/ S\(*N

v Br
34d

2,5-dibrompyrazin (337,4 mg, 1,4 mmol) dugc thém vao isopropanol (10 mL),
duoc bao vé béng nito, tang nhiét do lén téi 80°C, N,N-diisopropyletylamin (146 mg,
1,12 mmol) va 34c trong isopropanol (2 mL) dugc thém tir tlr, tiép tuc thém nho giot
trong 1 gio, va sau do tang nhiét do 1én toi 80°C qua deém. Giéuh nhiét do té1 nhiét do
phong, nude (20mL) duge thém vao, chiét bang etyl axetat (20 mL) hai lan, lam kho
bang natri sulfat (5,0 g), loc, c6 dic phan loc trong diéu kién &p sudt giam dén kho, va

tinh ché bang cot dé thu duoc 34d (30 mg, hiéu suat 13,9%).

(/\IN cl

SJ\©/S
.
L R
34 %'”

0]

N, N-dimetylformamit (2 mL) dugc thém vao hop chat 34d (30 mg, 0,078 mmol)
va 1j (20 mg, 0,086 mmol), sau d6 1a kali phosphat (99 mg, 0,47 mmol), va gia nhiét t6i
nhiét d6 110°C, cho phan ng trong 2 gid. Lam ngudi t6i nhiét do phong va 20 mL nudce
duoc thém vao, chiét hai 1an bing etyl axetat (20 mL), rira ba lan bang nudc mudi bao
hoa (20 mL), pha hitu co duoc lam kho bang natri sulfat (5,0 g), va tinh ché bang cot dé
thu duoc 34 (12 mg, hiéu suat 32,5%).
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'H NMR (400 MHz, CDCl3) & 8,15 (s, 1H), 8,10 (s, 1H), 7,89-7,85 (m, 2H), 7,41
~ 7,40 (m, 1H), 7,14-7,10 (m, 1H), 6,97-9,65 (m, 1H), 4,12-4,06 (m, 1H), 3,88-3,79 (m,
2H), 3,73-3,71 (m, 1H), 3,61-3,59 (m, 1H), 3,40-3,25 (m, 2H), 2,92-2,90 (m, 1H), 1,82-
1,62 (m,4H), 1,15 (s, 3H). LCMS m/z [M+H] *: 474,2.

Vidu 35

N NHz
35 ERRN
N

© N
10b 35h
=
rN H Cl
NS
N N
e S
o} W!/\N
N\%

Dicloetan (5 mL) dugc thém vao 10b (50 mg, 0,18 mmol), axit pyrimidin-2-
carboxylic (27 mg, 0,22 mmol), va N, N-carbonyldiimidazol (44 mg, 0,27 mmol). Cho
phéan tng & nhiét d6 130°C trong 48 gid. Lam ngudi téi nhiét do phong, nude (20mL)
duoc thém vao, chiét bang etyl axetat (20 mL) hai lan, duoc rira bang nudc mudi bao
hoa (20mL) mot lan, lam khé béng natri sulfat (5,0 g), loc, c6 dédc trong diéu kién ap

suét giam dén kho, va tinh ché bang cot dé thu dugce 35b (90 mg).
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N, N-dimetylformamit (5 mL), sau d6 la kali phosphat (370 mg, 1,78 mmol) dugc
thém vao hop chat 35b (110 mg, 0,29 mmol) va 1j (79 mg, 0,32 mmol), va gia nhiét t&i
nhiét do6 110°C, cho phan ng trong 2 gio. Lam ngudi t6i1 nhiét do phong, 20 mL nudc
duoc thém vao, chiét hai lan bang etyl axetat (20 mL), dwoc rira bang nudec mudi bio
hoa (20 mL) mdt lan, lam kho béng natri sulfat (5,0 g), loc, c6 ddc trong diéu kién ap
suét giam dén kho, va tinh ché béng ot dé thu duoc 35 (30 mg, hiéu Sut: 20,1%).

'H NMR (400 MHz, CD30D) & 8,97-8,96 (m, 2H), 8,29-8,17 (m, 1H), 8,20-8,16
(m, 2H), 7,67-7,65 (m, 1H), 7,21-7,17 (m, 1H), 6,73-6,70 (m, 1H), 4,19-1,13 (m, 1H),
4,05-3,97 (m, 2H), 3,82-3,80 (m, 1H), 3,66-3,64 (m, 1H), 3,41-3,25 (m, 3H), 2,96-2,95
(m, 1H), 1,80-1,57 (m,4H), 1,15 (s, 3H). LCMS m/z [M+H] *: 512,2.

Vidu 36
Z /N‘ OHH cl
S NY\(WN TN
|
ot
o o N OHH o
A NHz 5 = NJIJ\O/\ b N N\f(\I[ﬂ/N SY\N
X |
x_N NN N OH o 5 N\%C'
36a 11b 36b
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SN N S
36b

Clobenzen (15 mL) dugc thém vao 11b (100 mg, 0,41 mmol) va 2-clo-3-((5-
clopyrazin-2-yl)mercapto)anilin (133 mg, 0,49 mmol). Dé yén & nhiét do 130°C qua
dém. Sau khi dé ngudi, etyl axetat (15 mL) dugc thém vao, chit ran duoc két tua, va

36b (110 mg, hiéu suit 49%) thu duoc bang cach loc.

= /N| OHH cl
S “wlw“ PN
0 O NQ/‘KN/\ NH,

36

%..n\
0]

Dimetyl sulfoxit (15 mL), sau d6 la kali phosphat (166 mg, 0,78 mmol) dugc
thém vao 36b (60 mg, 0,13 mmol) va 1j (26 mg, 0,15 mmol), va gia nhiét t6i nhiét do
80 °C dé phan ing qua dém. Lam ngudi dén nhiét d6 phong, nude mudi bao hoa (75 mL)
dugc thém vao, khuéy trong 30 phut, va loc dé thu duoc chét ran. Sau khi tinh ché cot,

thu duoc 36 (60 mg, hiéu suit: 76%).

'H NMR (400 MHz, DMSO-ds) §13,96 (s, 1H), 8,61-9,59 (m, 1H), 8,48-8,42 (m,
2H), 8,22-8,21 (m, 1H), 7,55-7,51 (m, 1H), 6,94-6,92 (m, 1H), 6,74-6,71 (m, 1H), 6,47-
6,44 (m, 1H), 4,09-4,05 (m, 1H), 3,92-3,84 (m, 2H), 3,68-3,66 (m, 1H), 3,49-3,42 (m,
3H), 2,91-2,90 (m, 1H), 2,02-1,97 (m, 1H), 1,78-1.45 (m.4H), 1,23 (s, 3H). LCMS m/z
[M+H] " 594.3.

Vi du 37

H Cl
N s N
Raen gl
NN NH,
37 \

o)
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OH O a

@AOH

37a

cl
v ¢ b Y
N S__N . SN
TI . o T2
OH O
N7 el NT NH,
37b 37 '

H Cl
N S N
l\
OH O T/l
N Cl
37b

37a (69,0 mg, 0,5 mmol) dugc thém vao tetrahydrofuran kho (2,0 mL), oxalyl
clorua (0,127 mL, 1,75 mmol) dugc thém nhd giot, va hén hop dugc hoi luu & didu kién
nito trong 3 gio. Khir solvat trong diéu kién ap suat giam. Dau thu dugce dugce hoa tan
trong tetrahydrofuran kho (1,0 mL) va 10b (136,0 mg, 0,5 mmol) trong dung dich
tetrahydrofuran (3,0 mL) dugc thém tu tur, dugc hdi luu trong diéu kién nito trong 2 gio,
va cd dac trén cot silica gel bang etyl axetat/ete dau hoa (0 -30%) dé thu duoc 37b (175,0
mg, hiéu suat 89%).

'H NMR (400 MHz, CDCl3) § 11,74 (s, 1H), 8,72 (s, 1H), 8,64 (dd, J= 8.3, 1,5
Hz, 1H), 8,42 (d, J= 1,4 Hz, 1H), 8,17 (d, J= 1,4 Hz, 1H), 7,61 (dd, J = 8.1, 1,3 Hz,
1H), 7,58 — 7.51 (m, 2H), 7,47 (t, J = 8,0 Hz, 1H), 7,11 (dd, J= 8.4, 0,9 Hz, 1H), 7,05 —

6,97 (m, 1H).
y Cl
N S. N
HO ¢ \[l
N/ N sz
37 i

(0]
San pham dich 37 thu duoc theo phuong phép téng hop 36.

'H NMR (400 MHz, DMSO-ds) & 8,46 (d, J= 1,1 Hz, 1H), 8,38 (dd, /=82, 1,2

Hz, 1H), 8,28 (d, J = 1,2 Hz, 1H), 7,99 (dd, J = 8.0, 1,8 Hz, 1H), 7,47 — 7,30 (m, 1H),

726 (t, J= 8,0 Hz, 1H), 6,98 (d, J= 8,0 Hz, 1H), 6,93 — 6,93 (m, 1H), 6,82 (t, J=7.2

Hz, 1H), 6,67 (dd, J = 8,0, 1,3 Hz, 1H), 4,21 — 4,08 (m, 1H), 4,07 — 3,92 (m, 2H), 3,76

(d, J= 8,8 Hz, 1H), 3,57 (d, J = 8,8 Hz, 1H), 3,50 — 3,28 (m, 2H), 3,08 (d, /= 5.2 Hz,

1H), 1,89 — 1,65 (m, 2H), 1,66 — 1,46 (m, 2H), 1,14 (d, J= 6,4 Hz, 3H). LCMS [M+H]* :
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m/z = 526,3.

Vidu 38

cl
@\(H cl
HO o N\©/S\[N\

38 o)

San phdm dich 38 thu duoc theo phuong phép tong hop 36.

'H NMR (400 MHz, DMSO-ds) § 8,52 — 8,38 (m, 2H), 8,27 (d, J= 1,2 Hz, 1H),
7,80 (d, J= 3,0 Hz, 1H), 7,28 — 7,09 (m, 2H), 6,74 (d, J= 8,9 Hz, 1H), 6,63 (dd, J="7,9,
1,3 Hz, 1H), 4,26 — 3,98 (m, 3H), 3,84 (d, J= 8.9 Hz, 1H), 3,64 (d, /= 8,9 Hz, 1H), 3,38
~ 3,18 (m, 3H), 1,87 — 1,49 (m, 4H), 1,19 (d, J = 6,5 Hz, 3H). LCMS [M+H]" : m/z =
560,2.

Vi du 39

39
San pham dich 39 thu dugc theo phuong phép tdng hop 36.
"H NMR (400 MHz, DMSO-ds): 6 9,43 (s, 1H), 8,26 (m,1H), 8,23 (s, 1H), 8,20
(s, 1H), 7.2 (t, J= 8,0 Hz, 1H), 6,82 (m,1H), 4,26-4,20 (m, 3H), 4,00-3,90 (m, 2 H), 3,85
(d, J= 8,0 Hz, 1H), 3,73 (d, J= 12,0 Hz, 1H), 3,53-3,46 (s, 1H), 3,42-3,36 (s, 1H), 3,03
(d, J= 4,0 Hz, 1H), 2,98 (t, J= 10,0 Hz, 2H), 2,73-2,66 (m, 2H), 1,95-1,88 (m, 1H),
1,83-1,69 (m, 3H), 1,28 (d, J= 8,0 Hz, 3H). LCMS m/z [M+H]": 540,3
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Vidu 40

N NH,
INENR}
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N cl / Cl
D R
|
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N NH,
40 (RN}

o}
N \ cl
N\ Sj<
40a

1m (100 mg, 0,3 mmol), este pinacol axit 1-etyl-1H-pyrazol-4-boronic (101,9
mg, 0,45 mmol), tetrakis(triphenylphosphin) paladi (17,68 mg, 0,01 mmol), kali
cacbonat (126,7 mg, 0,918 mmol) duge thém vao dung dich hdn hop ctia toluen (5 mL),
nude (1 mL), va etanol (1 mL). Phan tng dugc thuce hién & nhiét 4o 100°C trong 16 gio.
Dung dich phan tng duogc dé ngudi t¢i nhiét d6 phong, 50 mL nudc duge thém vao,
chiét ba lan bang etyl axetat (50 mL), c4c pha hitu co dugc két hop, rira mot 1an bang
dung dich nudc natri clorua bdo hoa (20 mL), lam kho bang natri sulfat khan (5,0 g), cd

dic, tinh ché béng cOt dé thu duogc 40a (65 mg, hiéu suét 74%).
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'"H NMR (400 MHz, CDCL): & 7,85 (s, 1H), 7,81 (s, 1H), 7,61-7,59 (m, 1H),
7.49-7,47 (m, 1H), 7,28-7,24 (m, 1H), 7,06-7,04 (m, 1H), 4,30-4,24 (m, 2H), 1,60-1,56
(m, 3H), 140 (s, 9H).

40a (65 mg, 0,22 mmol) dugc hoa tan trong axetonitril (0,5 mL), axit clohydric
cd dac (12 M, 5 mL) duogc thém vao, va cho phan ung ¢ nhiét do 120°C trong 5 gio.
Lam ngudi téi nhiét dd phong, 20 mL nude duoc thém véo, chiét hai 1an bang etyl axetat
3t 1an bing nude mudi bio hoa (20 mL), 1am kho bang natri sulfat (5,0
2), loc, va cb dic trong diéu kién 4p sudt giam dé thu dugc san pham tho. San pham tho
dugc hoa tan trong dioxan (5 mL), 2-clo-5-brompyrazin (43 mg, 0,22 mmol), 4, 5-
bisdiphenylphosphin-9, 9-dimetylxanten (13 mg, 0,02 mmol), tris(dibenzylidenaxeton)
dipaladi (10 mg, 0,01 mmol), N, N-diisopropyletylamin (9 mg, 0,7 mmol) dugc thém
vao, cho phan tng & nhiét d6 100°C trong 16 gio trong diéu kién bao vé nito. 50 mL
nude duge thém vao, chiét ba 1an biang etyl axetat (50 mL), cac pha hitu co dugc két
hop, rira mot 1an bang dung dich nuée natri clorua bao hoa (20 mL), 1am kho bang natri

sulfat khan (5,0 g), va tinh ché béng cot dé thu dugc 40b (55 mg, hiéu suét: 30%).

S
B
iy

N NH,
40 g

o)

40b (55 mg, 0,15 mmol) va 1j (25,5 mg, 0,15 mmol) dugc hoa tan trong N, N-
dimetylformamit (2 mL), kali phosphat (166,5 mg, 0,78 mmol) dugc thém vao, gia nhiét
t6i nhiét do6 110°C, va cho phan ng trong 2 gio. Lam ngudi t61 nhiét do phong, 50 mL
nude duge thém vao, chiét ba 1an béng etyl axetat (50 mL), cdc pha hitu co dugc két
hop, rira mot lan béng dung dich nuéc natri clorua bao hoa (20 mL), [am kho béng natri

sulfat khan (5,0 ), va tinh ché bing cot dé thu dugc 40 (20 mg, hidu suit 26%).

117



52605 118/141

1H NMR (400 MHz, CDCls): & 8,13 (s, 1F), 8,09 (s, 1H), 7,70 (s, 1H), 7,66 (s,
1H), 7,16 (s, 1H), 7,03-6,99 (m, 1H), 6,77-6,75 (m, 1H), 4,16-4,08 (m, 4H), 3,83-3,80
(m, 2H), 3,74-3,72 (m, 1H), 3,61-3,59 (m, 1H), 3,38-3,26 (m, 1H). 4,16-4,08 (m, 4H),
2,92-2,91 (m, 1H), 1,80-1,77 (m, 1H), 1,68-1,61 (m, 1H), 1,46-1,42 (m, 3H), 1,14 (s,
9H). LCMS m/z [M+H]*: 485.3.

Vidu4l
H
N /N
@ | Cl
N S
[ N
N
41 o
Boc H N

ST S sy o SLI I sn
N

41a 41b
N" N NH,
41 critl
0]

41b

41a (0,83 g, 2,0 mmol) dugc thém vao axit clohydric ¢6 dac (10 mL) va khudy
hdi luu cho toi khi phan tng hoan thanh. Co déc trong diéu kién ap suat giam dé thu
duoc chat rin mau vang, san phém thd va N, N-diisopropyletylamin (1,32 mL, 8,0 mmol)
duoc hoa tan trong isopropanol (20 mL), gia nhiét téi nhiét do 80°C, va dung dich 2, 5-

dibrompyrazin (1,9 g, 8,0 mmol) trong isopropanol (15 mL) dugc thém vao trong hon 2
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gid va khudy trong mot gio. Co dic va dua qua cot (ete dau hoaletyl axetat: 0-25%) dé

thu duoc 41b (0,27 g, hiéu suét: 32%).
'H NMR (400 MHz, DMSO-dy): 8 12,27 (s, 1H), 8,78 (d, J= 1,4 Hz, 1H), 8,50

(s, 1H), 8,49 (d, J= 1,4 Hz, 1H), 8,05-7,94 (m, 1H), 7,84 (dd, J= 7,7, 1,6 Hz, 1H), 7,75
(dd, J=7,7, 1,6 Hz, 1H), 7,58 (t, J="7,7 Hz, 1H), 6,73 (dd, J=3.5, 1,7 Hz, 1H).

H
N /N
@ , Cl
N S
TN
N
\%UE;HQ
[ERNT]
41

N, N-dimetylformamit (5 mL) dugc thém vao 41b (0,075 g, 0,179 mmol), 1j
(0,048 g, 0,197 mmol), va kali phosphat (0,152 g, 0,716 mmol), khuéy & nhiét dé 70 dén
75°C trong 1 gitr. Co dic qua sac ky cot (diclometan: metanol = 100% dén 10:1) dé thu
duoc 41 (50 mg, hiéu suat: 55%).

'H NMR (400 MHz, DMSO-ds): 8 12,26 (s, 1H), 8,50 (s, 1H), 8,47 (s, 1H), 8,33
(s, 1H), 7,99 (d, J= 3,1 Hz, 1H), 7.43 (dd, J = 7.6, 1,6 Hz, 1H), 7,38 (t, /= 7,7 Hz, 1H),
6,97 (dd, J=17.8, 1,7 Hz, 1H), 6,72 (d. J = 3.5 Hz, 1H), 4,16-4,05 (m, 1H), 4,01-3,85
(m, 2H), 3,71 (d, J = 8,5 Hz, 2H), 3,52 (d, J = 8,5 Hz, 1H), 2,95 (d, J = 5.1 Hz, 1H),
1,87-1,74 (m, 1H), 1,74-1,63 (m, 1H), 1,63-1,44 (m, 2H), 1,11 (d, J = 6.4 Hz, 3H), 1,05
(d, J=10,0 Hz, 2H). LCMS: [M+H]*= 508,3.

Vidu 42

HO

42
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42d 42 A
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1m (326 mg, 1,0 mmol), 42a (238,1 mg, 1,0 mmol), tetrakistriphenylphosphin
paladi (115 mg, 0,1 mmol), va kali cacbonat (400 mg, 3,0 mmol) dugc hoa tan trong
dioxan (10 mL) va nudc (1 mL), thé chd véi nito ba 1an va khuay & nhiét do 110°C trong
16 gio. Co ddc va dua qua cot (ete dau hoa: etyl axetat = 100% dén 10:1) dé thu duoc
42b (270 mg, hiéu suat: 87,1%).

SH

42c

Axit clohydric (5 mL, 12M) ¢6 ddc dugc thém vao 42b (260 mg), thé chd v6i nito
ba l4n, va khudy & nhiét d6 80°C trong 2 gidr. Lam ngudi téi nhiét do phong, lam dung
phan tng béng natri bicacbonat bdo hoa & nhiét do 0 dén 10°C, chiét béng etyl axetat
(20 mLx6), lam kho, loc, va cd dac dé thu duoc 42¢, ma dugce st dung truc tiép o budc

sau.

LCMS m/z [M+H]": 255,2.
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S
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N AL
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42d
42¢ (160 mg, 0,8 mmol), 2-clo-5-brompyrazin (152 mg, 0,8 mmol),
tris(dibenzylidenaxeton)dipaladi (36,6 mg, 0,04 mmol), 4,5-bis(diphenylphosphino)-9,
9-dimetylxanten (46,2 mg, 0,08 mmol), va N, N-diisopropyletylamin (310 mg, 2,4 mmol)
duoc hoa tan trong dioxan (10 mL), thé chd véi nito ba lan, va khudy & nhiét do 110°C
trong 16 gio. Co dic va dua qua cot (ete dau hoa: etyl axetat = 100% dén 10:1) dé thu

duoc 42d (180 mg, hiéu suét: 77%)

MS m/z [M+H]*: 367.1.

HO

N
, cl
N |

S
Z N
o

N NH,
42 !

o

Dimetyl sulfoxit (5 mL) dugc thém vao 42d (180 mg, 0,49 mmol), 1j (131 mg,
0,54 mmol), va kali phosphat (636 mg, 3,0 mmol), va khudy & nhiét do 80 dén 85°C
trong 16 gio. Lam ngudi t6i nhiét do phong, dung dich phan tng duoc d6 vao nudc mudi
10% (50mL), khudy trong 5 phut, chiét bang etyl axetat (50 mLx3), c6 déc, va tinh ché
bang phuong phép sic ky cot (diclometan: metanol = 100% dén 10:1) dé thu duoc 42
(30 mg, hiéu sudt: 12,2%).

'H NMR (CDCls, 400 MHz): 8 8,22 (s, 1H), 8,17 (s, 1H), 7,85 (s, 1H), 7,79 (s,
1H), 7,24 (dd, 1H), 7,10 (t, J= 8,0 Hz, 1H), 6,84 (dd, 1H), 4,29 (t, J=4,0 Hz, 2H), 4,19-
4,16 (m, 1H), 4,04 (t, J = 4,0 Hz, 2H), 3,93-3,88 (m, 2H), 3,80 (d, J = 12,0 Hz, 1H),
3,72-3,67 (m, 1H), 3,43-3,32 (m, 2H), 2,98 (d, J = 4,0 Hz, 1H), 1,85-1,83 (m, 1H), 1,75-
1,67 (m, 3H), 1,23 (d, J = 8,0 Hz, 3H). LCMS m/z [M+H]": 501,2.
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43a (1,59 g, 10 mmol), 11 (2,15 g, 10 mmol), tris(dibenzylidenaxeton) dipaladi

(228 mg, 0,25 mmol), 4,5-bis(diphenylphosphino)-9,9- Dimetylxanten (288 mg, 0,5
mmol), va natri tert-butoxit (1,44 g, 15 mmol) dugc thém vao toluen (20 mL), thé chd
v6i nito ba 1an, va khudy & nhiét d6 110°C trong 16 gio. Di qua cot (ete dau hoa: etyl
axetat = 100% dén 10:1) dé thu dugc 43b (2,5 g, hiéu sut: 85,0%).

NN T SH

GO
_N
43¢

Axit clohydric ¢d dac (5 mL, 12M) duoc thém vao 43b (500 mg). Hon hop nay
duogc thé chd voi nito ba lan va khudy & nhiét do 80°C trong 2 gid. Lam ngudi téi nhiét
do phong, lam dung phan ung bang natri bicacbonat b3o hoa ¢ nhiét do 0 dén 10°C,
chiét béng etyl axetat (100 mLx3), lam kho, loc, va c¢6 dac dé thu duoc 43¢, ma dugc st

dung truc tiép ¢ budc sau.
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'H NMR (CDCls, 400 MHz): & 8,46 (s, 1H), 8,45 (s, 1H), 8.33 (dd,1H), 7.7 (s,
1H), 7,15 (t, /= 8.0 Hz, 1H), 7,02 (dd, 1H), 6,80 (t, J= 4,0 Hz, 1H).

Cl

H
N\ N S ~N
CTOrTL
43d

Dioxan (4,5 mL) dugc thém vao 43¢ (237 mg, 1,0 mmol), 2-clo-5-brompyrazin
(190 mg, 1,0 mmol), tris(dibenzylidenaxeton) dipaladi (46 mg, 0,05 mmol), 4,5-bis-
diphenylphosphino-9, 9-dimetylxanten (57 mg, 0,1 mmol), va N, N-diisopropyletylamin
(390 mg, 3,0 mmol). Hon hgp nay dugc thé chd véi nito ba 1an va khuéy o nhiét do
110°C trong 16 gio. Di qua cdt (ete dau hoa: etyl axetat = 100% dén 10:1) dé thu duoc
43d (250mg, hiéu suat: 71,4%).

LCMS m/z [M+H]": 350,2.

H Cl
N N S%N
~
l
E?\l\[l/ \©/ N\/\h‘OE:N;*Z
cod
43 o

Dimetyl sulfoxit (5 mL) dugc thém vao 43d (200 mg, 0,57 mmol), 1j (153 mg,
0,63 mmol), va kali phosphat (726 mg, 6,0 mmol), va khuéy & nhiét do 80 dén 85°C
trong 16 gi. Dung dich phan ung duoc dd vao nuéc mudi 10% (50 mL), khuay trong 5
phiit, va chiét bang etyl axetat (50 mLx3). Pua qua cot silica gel pha thuan bang
diclometan: metanol = 100% dén 10:1 dé thu dugc 170 mg chét rén va dua qua cot pha

dao (nudc/axetonitril = 100% dén 60%) dé thu duoc 43 (40 mg higu suat: 14,5%).

THNMR (CDCls, 400 MHz): 6 8,47 (s, 1H), 8,46 (s, 1H), 8,43 (d, /= 8,0 Hz,1H),
8,17 (s, 1H), 8,16 (s, 1H), 7.7 (s, 1H), 7,17 (t, J = 8,0 Hz, 1), 6,80 (t, J= 4,0 Hz, 1H),
6,73 (d, J= 8,0 Hz,1H), 4,27-4,24 (m, 1H), 4,12-3,95 (m, 3H), 3,75 (d, /= 12,0 Hz, 1H),
3.29-3.20 (m, 3H), 2,0-1,98 (m, 1H), 1,90-1,74 (m, 3H), 1,38 (d, /= 4,0 Hz, 3H). LCMS
m/z [M+H]": 484,3.

Vi du 44
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Toluen (3 mL) dugc thém vao 1m (100 mg, 0,3 mmol), 44a (45 mg, 0,46 mmol),
[1,1'-bis(diphenylphosphino)feroxen]paladi diclorua (22 mg, 0,03 mmol), va natri tert-
butoxit (59 mg, 0,6 mmol), va cho phan tng ¢ nhiét d¢ 100°C trong 16 gid. Dung dich
phan ung duogc dé ngudi téi nhiét do phong, 50 mL nudc duge thém vao, chiét hai lan
bang etyl axetat (20 mL), rira mot 1an bang nudc mudi bao hoa (20 mL), lam kho bang
natri sulfat (5,0 g), loc, ¢ dic trong diéu kién ap suat giam, va tinh ché bang cot dé thu

duoc 44b (150 mg, 52% hiéu suat).

1H NMR (400 MHz, CDCl3): 6 7,49 (s, 1H), 7,39 (s, 1H), 7,09-7,05 (m, 2H),
6,35-6,33 (m, 1H), 3,94 (m, 3H), 1,39 (m, 9H).

H Cl
N S A
T
44c

44b (150 mg, 0,50 mmol) dugc hoa tan trong axetonitril (2 mL), axit clohydric
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¢d dac (12 M, 6 mL) dugc thém vao, va cho phan tng ¢ nhiét d¢ 120°C trong 5 gio. 20
mL nude duge thém vao, chiét hai 14n bang etyl axetat (20 mL), duoc rira bing nudc
mudi bdo hoa (20 mL) mot lan, 1am kho bémg natri sulfat (5,0 g), loc, c6 dac trong diéu
kién &p suét giam dén kho. San pham thé duogc hoa tan trong dioxan (5 mL), 2-clo-5-
brompyrazin (99 mg, 0,50 mmol), 4,5-bis(diphenylphosphin) -9, 9-dimetylxanten (29,3
mg, 0,05 mmol), tris(dibenzylidenaxeton) dipaladi (46,5 mg, 0,05 mmol), N, N-
diisopropyletylamin (196,7 mg, 1,52 mmol) dugc thém vao lién tuc, dugc bao vé€ bdi
nito, va cho phan tung ¢ nhiét do 100°C trong 16 gio. Lam ngudi toi nhiét do phong,
nuée (20 mL) duoc thém vao, chiét hai 1an bang etyl axetat (20 mL), dugc rira bang
nude mudi bao hoa (20 mL) mét 1an, lam kho bang natri sulfat (5,0 g), loc, c6 dic trong

diéu kién ap sudt giam, va tinh ché bang cot dé thu dugc 44¢ (100 mg, hiéu suat: 56%).

H Cl
N
YO
o ’ N
" N

NH,

44 e
0]

Hop chét 44¢ (100 mg, 0,25 mmol) va 1j (74 mg, 0,30 mmol) duoc thém vao N,
N-dimetylformamit (5 mL), sau do6 kali phosphat (322 mg, 1,52 mmol), va gia nhiét t&i
nhiét do 110 °C, cho phan Gng trong 2 gio. Lam ngudi toi nhiét dd phong, nudce (20 mL)
duoc thém vao, chiét hai lan béng etyl axetat (20 mL), rira mot lan béng nude mudi bao
hoa (20 mL), lam kho béng natri sulfat (5,0 g), loc, c6 déc trong diéu kién ap suét giam
dén kho, va tinh ché bang cot dé thu dugc 44 (20 mg, hidu suét 14%).

"H NMR (400 MHz, CDCl3) 6 8,06-8,05 (s, 2H), 7,32 (s, 1H), 7,24 (s, 1H), 6,84-
6,80 (s, 1H), 6,54-6,54 (s, 1H), 6,34-6,32 (m, 1H), 4,12-4,06 (m, 1H), 3,79 (m, 3H),
3,72-3,70 (m, 1H), 3,60-3,58 (m, 1H), 3,38-3,19 (m, 3H), 2,91-2,90 (m, 1H), 1,81-1,66
(m, 4H), 1,15 (m, 3H). LCMS m/z [M+H] *: 486,3.

Déanh gia hoat tinh sinh hoc

Kha ndng cua hop chét theo séng ché dé e ché chon loc hoat tinh ctia SHP2 da
dugc danh gia. Déc tinh trc ché cua hop chét theo sang ché duoc mo ta o day co thé duoc

ching minh bang céac thir nghiém sau day.
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Thir nghiém tc ché bién cdu SHP2

SHP2 dugc kich hoat kiéu bién cdu thong qua su hoat hoa peptit duge phosphoryl
hoa bis- tyrosyl va mién Src Homolgy 2 (SH2). Cac budc hoat héa sau d6 dan dén su
giai phong bé mat tu e ché, sau d6 hoat hoa protein tyrosin phosphataza (PTP) SHP2
va co thé duoc su dung dé nhan biét chit nén va xuc tac phéan tng. Hoat tinh xtc tac

SHP2 duoc theo ddi bang ché do huynh quang nhanh v4i chét nén thay thé DiFMUP.

Phan tng phosphataza dugc thuc hién trong céc dia polystyren mau den 384
giéng (Corning, Cat#3575) day phang, canh thap va bé mat khong lién két & nhiét do
phong va thé tich cudi ciing 1a 25 ul ¢ diéu kién dém sau: HEPES 60mM, pH 7,2, NaCl
75mM, KC1 75 mM, EDTA 1mM , P-20 0,05%, DTT SmM.

Céc thir nghiém sau dugc thuc hién dé theo doi su Grc ché SHP2 boi céc hop chét

(6 ndng d6 ndm trong khoang tir 0,0003 dén 100 pM) theo sang ché:

Trong d6, u SHP2 0,5 nM vai peptit IRS1 pY1172 0,5 uM (dPEG8) pY 1222
(trinh tu: HON-LN (pY) IDLDLV (dPEG8) LST (pY) ASINFQK-amit) (SEQ ID NO: 1)
(W02016/203406A1). Sau khi G & nhiét do 25°C trong 30 dén 60 phut, chit nén thay
thé DIFMUP (Invitrogen, cat # D6567) dugc thém vao phan (mg va u & nhiét do 25°C
trong 30 phut. Phan Gmg sau d6 duoc pha lodng can than bang cach thém 5 pL dung dich
bpV (Phen) 160 uM (Enzo Life Sciences cat # ALX-270-204). Theo ddi tin hiéu huynh
quang béng cach st dung thiét bi doc vi dia (VARIOSKAN LUX, Thermo) véi budc
song kich thich va phat xa tuong tng la 340 nm va 450 nm. Puong cong dép Ung lidu
trc ché dugc phan tich bang cach st dung dudng cong hdi quy ICso duge chuan hoa dua

trén su chuan hoa dua trén doi ching.

ICso cua cac hop chét duoc liét ké trong cac phuong an clia sang ché dugc liét ké

trong Bang 1.

Bang 1. Gia tri ICso ctia cac hop chat tre ché SHP2

Phuong an vi du Céu truc héa hoc ICso (nM)
Cl
O s
T
N

1 0 I\Ofé\,,_,z 7.69

)
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Bang céch so sanh dif lidu thir nghiém ¢ Bang 1 véi dit liéu hoat tinh ctia céc hop
chét trong WO2016/203406A1, rd rang cic dan xuat pyrazin méi theo sang ché nay c6
hoat tinh ¢ ché SHP2 t6t hon mét cach dang ké so voi cac hop chat trong

WO02016/203406A1 (vi du, hop chat 96 trong Bang 9).

Céac phuong an cu thé ctuia sang ché da dugc mo ta trén day. Can hiéu rang sang
ché khong bi gi¢i han ¢ cac phuong an cu thé dugc mo ta trén ddy, va nhitng nguoi cd
hi€u biét trung binh trong linh vuc nay co6 thé tao ra nhiéu bién thé hodc cai bién khac

nhau trong pham vi cua sang ché, ma khéng anh hudng dén ban chat cua sang ché.
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YEU CAU BAO HO
1. Hop chét co cong thue (I) hodc mudi duoe dung ciia no, trong dé hop chat ¢ cong

thire (I) nay c6 cdu truc:

R3
5 S
Ry e %N RS R
KJ YI \ Nl _ R R?
(RY)m R10N R?
R11 RZ

R12 R13

D

trong do:

R!va R? cung tao thanh xycloalkyl hodc heteroxyclyl no ¢é tir 3 dén 8 canh, trong
do xycloalkyl hodc heteroxyclyl no hoic khong no ¢é tir 3 dén & canh tuy y duoc thé
bang tir 1 dén 3 thanh phan doc 1ap dugc chon tir nthom bao gom, va tly ¥, nhém di vong
c6 tir 3 dén 8 canh duoc thé bang tir 1 dén 3 halogen, -OH, -NH,, C;-Cj¢ alkylamino,
C1-Cip alkyl, hodc Ci-Cio xycloalkyl;

R3 duoc chon tr H va D;

X duoc chon tir lién két hoa hoc, -NH-, va -CONH-;

Y duoc chon tir N hodc CRY, trong do R 1a H, D, va halogen;

mdi R* 1a gidng hodc khac nhau, va mdi R* doc 14p 1a H, D, halogen, hodc -CN;

Q la C-C1o aryl, heteroaryl ¢ tir 5 dén 10 canh, hodc heteroxyclyl c6 tir 3
dén 12 canh; trong do6 heteroaryl c6 tir 5 dén 10 canh hodc heteroxyclyl ¢6 tir 3 dén 12
canh nay chta tu 1 dén 3 nguyén tir khac loai hodc nhém duge chon tr N, NH, O, S, C
(0), va S (O);

mdi R’ 1a gidng hodc khac nhau, va méi R® doc 1ap dugc chon tir H, D, halogen,
-CN, -OH, va Ci-Cyo alkyl duoc thé hodc khong duoc thé, trong d6 Ci-Cio alkyl tuy y
duoc thé béng mot hodc nhiéu —OH; hodc hai R® lién ké bat ky co thé tao thanh vong no

hodc khong no c6 tir 3 dén 6 canh, trong d6 vong no hodc khong no c6 tur 3 dén 6 canh
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nay tuy y dugc thé béng tir 1 dén 3 -OH, -CN, halogen, hodc C-Cip alkyl;
R® R7,R% R% R0 RM, R'? R" doc lap duoc chon tir H, D, halogen, va —CN;
mlao0, 1,2, hodc 3;
nla0, 1,2, hodc 3; va

plal.

2. Hop chit theo diém 1, hodc mudi dugce dung cta no, trong d6 hop chét ¢ cong thirc

(1) c6 cdu truc nhu duoc thé hién trong cong thie (I-1) sau day:

H
g X s
Y Y
. 9
Yoo, N LR
(R%)m R10 R1
R11 R2
R12 R13
(I-1)

trong do, R', R?, R4, R, R®, R7, R®, R%, RO, R, R12, RS, X, Y, m, n, p va CD

duoc xac dinh trong cong thuce (I).

3. Hop chét theo diém 1, hodc mudi duoc dung cua nd, trong d6 hop chit co cong thure

(1) ¢6 chu trac nhu duoc thé hién trong cong thic (I-2) sau day:

R3
R X S
( )n\O/ 1 AN %N R6 R7R8
22, NNy R®
(R%)m R10 R1
R 2
R12 "R13
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trong do, R, R?, R}, R* R> RS R’ R¥ R’ R R! R!Z RB X m, n,pva <>

duoc xac dinh nhu dugc thé hién trong cong thuce (1).

4. Hop chét theo diém 1, hoic mudi dugc dung cua no, trong do:

R! va R? tao thanh nhom di vong c6 tir 5 dén 6 canh, trong d6 nhém di vong nay

chira tir 1 dén 3 nguyén t khéc loai dugc chon tu N, NH, O, va S.

5. Hop chét theo diém 1, hodc mudi duogc dung cta no, trong do

O dugc chon tir C¢-Cio aryl, heteroaryl cé tur 5 dén 10 canh, hoic heteroxyclyl
c6 tir 3 dén 12 canh; trong do heteroaryl c6 tur 5 dén 10 canh hodc heteroxyclyl co6 tu 3
dén 12 canh chira tir 1 dén 3 nguyén tir khac loai hodc nhom tuy y tir N, NH, O, S, C
(0), S (0).

6. Hop chét theo diém 5, hodc mudi duoc dung cia no, trong dé X dugc chon tur -NH-
va -CONH-.

7. Hop chit theo diém 6, trong do, khi Q la heteroaryl c6 tu 5 dén 10 canh hoac
heteroxyclyl ¢6 tir 3 dén 12 canh, thi heteroaryl ¢6 tir 5 dén 10 canh hodc heteroxyclyl
6 tir 3 dén 12 canh nay chira mdt hodc nhiéu nguyén ti khéac loai hodc nhém dugce chon

tr N, NH, O, S, C (0), S (0).

8. Hop chét theo diém 1, hodc mubi dugc dung ctia no, trong d6 mdi R* 1a giéng hoac

khéc nhau, va doc lap duogc chon tu H, D, F, Cl, Br, hodc L.

9. Hop chat theo diém 1, hodc mudi dugc dung ciia né. trong do hop chat c6 cong thirc

(I) ¢6 céu tric duge thé hién trong cong thic (1-4):
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R? H
(Rﬁ)n TN X_ 1\\ S N
SRR
}\\\\/ - [‘// \H— -
L 0
(1—4)$

trong do:

X duoc chon tu lién két hoa hoc, -NH-, -CONH-; va . -4-"‘, R*, R® va n dugc xac

dinh trong céng thuc (I).

10. Hop chét theo diém 1, hodc mudi dugc dung ciia no, trong dé hop chit c6 cong thirc

(1) duogc chon tu:

cl
N\©/S N
i oL
° N7 NH, \NHZ

ZJ
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11. Hop chét theo diém 1, hodc mudi duoc dung cua no, trong do hop chét co cong thuc

(1) la:
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N N S~
fjfh&
0 (0] N\%wz
J .

12. Duogc phém chtra hop chét theo diém 11, hodc mudi duogc dung cua no.

13. Dugc pham theo diém 12, bao gdm vién nén, vién nang, dang tiém, dang hat, dang
bot, thude dan, vién tron, kem, bot nhio, gel, dang phan tan, dung dich dung duong

miéng, dang xong, hon dich, huyén phu kho, miéng dan, hoac kem long.
14. Dugc phédm chta hop chit theo diém 10, hodc mudi duge dung ctia no.

15. Duogc phém theo diém 14, bao gf”)m vién nén, vién nang, dang tiém, dang hat, dang
bot, thube dan, vién tron, kem, bot nhdo, gel, dang phan tén, dung dich dung duong

miéng, dang xong, hon dich, huyén phu kho, miéng déan, hodc kem long.
16. Duoc phém chira hop chit theo diém 9, hodc mudi duoc dung cua no.

17. Duoc phém theo diém 16, bao gém vién nén, vién nang, dang tiém, dang hat, dang
bot, thubc dan, vién tron, kem, bot nhio, gel, dang phan tan, dung dich dung duong

miéng, dang xo6ng, hon dich, huyén phu kho, miéng dan, hoac kem long.
18. Duoc phém chta hop chét theo diém 1, hodc mudi duoc dung cua no.

19. Duoc phém theo diém 18, bao g61n vién nén, vién nang, dang tiém, dang hat, dang
bot, thudce dan, vién tron, kem, bot nhéo, gel, dang phan tan, dung dich dung duong

miéng, dang xong, hon dich, huyén phu kho, miéhg dan, hoac kem long.
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