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(57) Sang ché @& cap dén hop chit c6 tic dung e ché Janus kinaza 3 (JAK3)
mdt cach chon loc va con c6 kha ning hip thu t6t qua dudng miéng. Sang ché
con d& cap dén thubc, ma dua trén tac dung trc ché Janus kinaza 3 (JAK3) va la
hitu ich d& phong ngira va/hoic didu tri bénh lién quan dén Janus kinaza 3
(JAK3), va dic biét 13, bénh viém kh6p dang thip hodc bénh da xo cling.

Sang ché d& cap dén hop chét azaindol c6 nhém xycloalkenyl, ¢6 cong

thtc (1), hodc mudi ctia hop chét nay, va duge phidm chira hop chét nay:

(Raim \

trong do tir R dén R4, m va n c6 nghia twong tu nhu nghia duge xac dinh trong

ban mo ta.
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Linh vue k§ thuit dwoc dé cap
Séng ché dé cap dén hop chét azaindol ¢6 tac dung trc ché Janus kinaza 3
(JAK3) mot céch chon loc va duoc phdm chira hop chét azaindol nay dudi dang

hoat chét.

Tinh trang k§ thuit ciia sang ché

Pi biét duge rang JAK3, ciing nhu JAK1, JAK2 va TYK2, la tyrosin
kinaza khong thu thé thude ho JAK, va JAK3 c6 lién quan trong viéc phat tin
hiéu ctia nhiéu loai xytokin.

JAK1, JAK?2 va TYK2 dugc biéu hién & nhiéu loai md, trong khi d6 viéc
biéu hién ctia JAK3 chu yéu bi gi¢i han & té bao bach huyét nhu t8 bao T, té bao
B, va té bao giét ty nhién. Chudt nhét bi thidu hut JAK1 va JAK2 din dén chét
phdi, hodc s& bi chét sém sau khi sinh, trong khi d6 chuot nhét hodc ngudi bi
thiéu hut JAK3 sé& phat trién sy thiéu hut mién dich két hop nghiém trong do su
rdi loan chirc nang cuia té bao bach huyét.

Cho rang chét wrc ché JAK3 trc ché tin hiu cua sau loai xytokin (nghia la,
IL-2, IL-4, IL-7, IL-9, IL-15, va IL-21), vi vay tc ché mét cach dac hiéu chuc

nang cuia té bao bach huyét nhu t& bao T hoic té bao B, ma doéng vai tro quan
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trong trong hé mién dich. Do viy, c¢6 thé du doan dugc chit tc ché JAK3 nay co
thé 1a chat diéu tri hitu hiéu céac bénh di kém vai .su hoat hoa cac té bao néu trén,
c¢6 biéu hién céc tac dung phu & muc téi thiéu (Tai liéu phi sang ché 1 va 2).

ba duogc thong bao r%mg vi du vé cac bénh, ma co thé duoc diéu tri béng
chit e ché JAK3, bao gdm bénh tu mién (bénh viém khép dang thép, lupus ban
d6 toan thén, bénh xo ctimg bi, bénh viém da co-viém da co, hoi ching Sjogren,
bénh Behcet, va cac bénh tuong ty), bénh di ing (hen phé quan, viém mii di
ung/bénh s6t mua co kho, viém da di tng, di ing thic an, sbc phén v§, di ing
thubc, chimg phat ban, viém mang két va cac bénh twong tw), bénh vé& hé thdng
than kinh (bénh da xo cing, bénh Alzheimer va cic bénh twong tu), bénh viém
dudng rudt (bénh viém loét dai trang, bénh Crohn), bénh vay nén, bénh viém da
tiép xuc, bénh tiéu dudng, bénh tiéu chay phan m&, bénh nhiém virut, hdi chung
suy kiét phdi cép tinh (acute respiratory distress syndrome - ARDS), bénh manh
ghép chéng lai vat chi (graft-versus-host disease - GVHD), bénh dao thai bd
phan ghép, bénh mau 4c tinh (ung thu hach bach huyét, bénh bach céu), va cac
khéi u 4c tinh khac (Tai liéu phi sang ché tir 3 dén 8).

Ngoai ra, Tofacitinib (Pfizer), chét wc ché JAK3, da dugc sir dung lam
chit diéu tri cho bénh viém khép dang thap & quy md 1am sang. Da dugc thong

béo rang chét trc ché JAK3 nay c6 do chon loc thip voi JAK3, va do d6, cac tac
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dung phu (tang lipit, bénh thiéu mau, giam bach cdu, trc ché mién dich, va cac
tac dung tuong tﬁ) dugc tao ra béi viée e ché JAK1 va JAK2 (Tai liéu phi-sang
ché s6 9).

Thém vao d6, hop chit azaindol c6 phdn tir thé dang vong & vi tri 4 va
hop chét azaindolcé cac phan tir thé dang vong & vi tri 3 va 5 da duoc thong béo
1a chit uc ché JAK. Tuy nhién, cdc hop chét azaindol nay c6 dd chon loc thip
v6i JAK3, va hoat tinh e ché ciia n6 1a khong du (Tai liéu sang ché 1 va 2).

Céc tai liéu vién dan
Tai liéu sang ché:

Tai lidu sang ché 1: Cong bd don qubc té s§ WO 2006/127587

Tai lidu sdng ché 2: Cong bd don qudc té s6 WO 2006/004984
Tai lidu phi sang ché:

Tai liéu phi sang ché sé 1: Immunol Rev. 2009; 228 (1): 273-87.

Tai lidu phi sang ché s6 2: Int T Biochem Cell Biol. 2009; 41 (12): 2376-9.

Tai lidu phi sang ché s6 3: Trends Pharmacol Sci. 2004; 25 (11): 558-62.

Tai lidu phi sang ché s6 4: J Clin Immunol. 2013; 33 (3): 586-94.

Tai lidu phi sang ché s6 5: PLoS One. 2012; 7 (2): ¢31721.

Tai li€u phi sang ché s6 6: Cancer Discov. 2012; 2 (7): 591-7.

Tai liéu phi sang ché s& 7: Ann Rheum Dis. 2004; 63 (Suppl II): ii67-ii71.
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Tai liéu phi sang ché s& 8: Bull Korean Chem Soc. 2011; 32 (3): 1077-
1079.

Tai lidu phi sang ché s6 9: ] Med Chem. 2010; 53 (24): 8468-84.

Ban chit ky thuit ciia sing ché

Do d6, muc dich ctia sang ché 1a d& xudt hop chit méi, ma e ché JAK3
mot cach chon loc va manh, hoic mudi caa hop chét nay, va dugc phém chira
hop chit nay.

La két qua cia viée nghién cru mot cach ky ludng tdp trung vao muc
dich néu trén, cac téc gia sang ché da phat hién ra ring nhém hop chét, ma chira
azaindol 1am cAu tric chinh, ¢6 nhém xycloalkenyl & vi tri 4, va con ¢6 phén tor
thé dang vong & vi tri 3, ¢6 hoat tinh rc ché chon loc dbi véi JAKS3. Ngoai ra,
~ cc tac gia sang ché da phat hién ra rang hop chét theo sang ché c6 tac dung tbt
trong viéc ngan chin su phét trién cia té bao don nhan trong méau ngoai bién &
ngudi (dudi day goi 1a PBMC), va tiép theo, xac nhan ring hop chit nay 14 hiru
ich 1am dugc chit dé diéu tri nhidu bénh lién quan dén JAK3 (dic biét 1a bénh
tw mién). Thém vao d6, cic tac gia sang ché ciing x4c nhan ring hop chit theo
sang ché c6 kha ning hép thu qua dudng miéng t6t va 13 hitu ich dué6i dang

dwoc pham dung qua dudng miéng, do d6 hoan thién giai phép theo sang ché.
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Sang ché d8 xuét cac phuong an tir [1] dén [17] sau:

[1]  Hop chét c6 cong thire (I) sau, hoic mudi cta né:

(Rsim §

trong do:

Ri 1& nhém Ca-Cro xycloalkyl duoc thé tiry ¥, nhém Cs-Cio xycloalkenyl
duoc thé ty v, nhom Cs-Cro xycloalkynyl duge thé tiy ¥, nhém hydrocacbon
thom c6 tir 6 dén 14 nguyén tr cacbon (CG—C14 hydrocacbon thom) dugc thé tiry
y, hodc nhom di vong béo hoa hodc chua bdo hoa co tir 4 dén 10 canh dugc thé
thy y;

R» 1a nguyén t¢ hydro, nguyén ti halogen, nhém hydroxy, nhém xyano,
nhém nitro, -C(=0)Ryx, -C(=0)ORy, -C(=O)N(Rx)(Ry), -N(Rx)(Ry), -NRxC(=O)Ry,
-NRxS(=0)2Ry, -NRxC(=0)ORy, -NRC(=O)N(Ry)(Rz), -NRxS(ZO)2NRy)(Rz), -
OC(=0O)Rx, -OC(=0)ORy, -OC(=O)N(Rx)(Ry), -SRx, -S(Z0)2Rx, -S(=0)20Rx,
nhom Ci-Cs alkyl duge thé Ry ity y, nhom Ca-Ce alkenyl dugce thé Ry tly ¥, nhom

C»2-Cs alkynyl duge thé Ry tlly ¥, nhom C1-Cs alkoxy duge thé Ry tlly y, nhém Cs-
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Cio xycloalkyl duogc thé Retuy y, nhém Ce-C1s hydrocacbon thom duge thé Rty
¥, hodc nhém di vong bdo hoa hodc chua bdo hoa cé tir 4 dén 10 canh duoc thé
Retuy y;

R31a nguyén tr halogen, nhom amino, nhém hydroxy, nhém xyano, nhém
nitro, nhéom Ci-Cs alkyl, nhém C,-Cs alkenyl, nhém C»-Cs alkynyl, hodc nhém
C1-Cs alkoxy;

R4 12 nhom Cp-Cs alkenyl duoc thé Ry tily ¥ hodc nhém Co-Cs alkynyl dugc
thé Ry tlty ¥;

Ry 14 nguyén tir halogen, nhém amino, nhém hydroxy, nhém xyano, nhém
nitro, nhém C;-Cs alkoxy, nhém di- hodec mono-(C1-Cs alkyl)amino, hodc nhom
di vong bdo hoa hodc chua bdo hoa co tir 4 dén 10 canh;

Rc1a nguyén tir halogen, nhom amino, nhom hydroxy, nhém xyano, nhém
nitro, nhém oxo, nhém imino, nhém N-oxit, nhom Ci-Cs alkyl, nhom C-Cg
alkenyl, nhom C»-Cg alkynyl, nhom C1-Cs alkoxy, hodc nhém di- hodc mono-(Ci-
Cs alkyl)amino;

Rx, Ry va Ry, 12 gidng hoic khac nhau, mbi gbc nay 13 nguyén tir
hydro,nhém Ci-Cs alkyl, nhém Ci-Ce haloalkyl, nhom Cz-Ce alkenyl, nhoém Ca-
Ce alkynyl, nhoém C3-Cio xycloalkyl, nhém Cs-Ci4 hydrocacbon thom, hodc nhém

di vong bdo hoa hodc chua bdo hoa ¢o tir 4 dén 10 canh;
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m 1 s6 nguyén tir 0 dén 3; va

n 12 sé nguyén tir 0 dén 2.
[2] Hop chét theo phuong 4n [1] hodc mudi cia né, trong d6 nhém ma dugc
thé tiy ¥ bang nhém Ca-Cio xycloalkyl, nhém Cs-Cio xycloalkenyl, nhém C4-Cio
xycloalkynyl, nhom Cg-C14 hydrocacbon thom hodc nhém di vong bdo hoa hodc
chua bio hoa c6 tir 4 dén 10 canh, ma duoc thé hién bing Ry, 12 Ra, vd Re 13
nguyén t halogen, nhéom hydroxy, nhom xyano, nhém nitro, nhém oxo, nhom
N-oxit, -C(=O)Rx, -C(=0)ORj, -C(=O)N(Rx)(Ry), -C(=O)SRx, -C(=S)ORx, -
C(=O)ON(R)(Ry), -N(Rx)(Ry), -NRxC(=O)Ry, -NRxS(=O)2Ry, -NRxC(=O)ORy,
NRxCE=EONRY)(R2), -NRS(=0)2N(Ry)(Rz), -N(Rx)-ORy, =NRx, =N-ORx, -
OC(=0O)Ryx, -OC(=S)Ry, -OC(=0)ORy, -OC(=O)N(Rx)(Ry), -OC(=S)ORy, -SRy, -
S(=0)2Rx, -S(=0)20Rx, -S(=0)2N(Rx)(Ry), nhom Ci-Cs alkyl dugc thé Ry tiy ¥,
nhém Ca-Cs alkenyl duoc thé Ry tly ¥, nhém Cz-Cs alkynyl dugc thé Ry tly ¥,
nhém Ci-Cs alkoxy duoc thé Ry tity ¥, nhém C3-Cio xycloalkyl duge thé Retly ¥,
nhém Cs-Cis hydrocacbon thom dugce thé Rc tuy y, hodc nhom di vong bdo hoa
hodc chua bdo hoa cé tur 4 dén 10 canh dugc thé Retuy .
[3] Hop chét theo phuong an [1] hodc [2], hogc mudi ctia nd, trong d6 Ry 1a
nhém Cs-C7 xycloalkenyl duoc thé Ratly y, nhém hydrocacbon thom ¢6 tir 6 dén

10 nguyén ti cacbon (C¢-Cio hydrocacbon thom) duge thé Ratly ¥, hozic nhém
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di vong ¢6 tir 4 dén 7 canh chua bdo hoa don vong duoc thé Ratly ¥ ¢6 tir 1 dén
3 nguyén tt khac loai dugc chon tr nhém bao gdm N, S va O.

[4] Hop chét theo phuong an bét ky trong sd cac phwong 4n tir [1] dén [3] trén
day, hodc mubi ctia no, trong d6 Ry 12 nhém xyclopentenyl, nhém xyclohexenyl,
nhom phenyl, nhom furanyl, nhém 1H-pyrazolyl, nhém thiazolyl, nhém oxazolyl,
nhom isoxazolyl, nhom 1,3,4-thiadiazolyl, nhém 1,2,4-oxadiazolyl, nhém 1,3,4-
oxadiazolyl, nhém pyridyl, nhéom dihydropyranyl, nhém dihydrofuranyl, hodc
nhom 4,5-dihydro-1,3,4-oxadiazolyl, va nhéom xycloalkenyl, nhém hydrocacbon
thom, va nhém di vong chua bio hoa dugc thé tiy ¥ bing Ra.

[5] Hop chét theo phuong an bat ky trong sb cac phuong an tir [1] dén [4] trén
day, hoic mudi cia no, trong d6 Ry 1a nhém xyclopentenyl, nhém xyclohexenyl,
nhom phenyl, nhém furanyl, nhém 1H-pyrazolyl, nhém thiazolyl, nhém oxazolyl,
nhom isoxazolyl, nhém 1,3,4-thiadiazolyl, nhom 1,2,4-oxadiazolyl, nhém 1,3,4-
oxadiazolyl, nhom pyridyl, nhém dihydropyranyl, nhém dihydrofuranyl, hodc
nhém 4,5-dihydro-1,3,4-oxadiazolyl, va nhom xycloalkenyl, nhém hydrocacbon
thom, va nhém di vong chua bdo hda duoc thé tuy y béng nhém duoc chon tor
nhom bao gdm nguyén tir halogen, nhém amino, nhém hydroxy, nhém oxo, nhém
N-oxit, nhom formyl, nhom Ci-Cs alkyl (ma duoc thé ty ¥ bang nhém dugce chon

tir nhém bao gdm nhém hydroxyva nhém di- hodc mono-(Ci-Cs alkyl)amino),
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nhém Ci-Cs alkoxy (ma duoc thé tiy y bang nguyén tir halogen), va nhém di
vong bdo hoa c6 tir 4 d&én 10 canh.

[6] Hop chét theo phuong 4n bit ky trong sb cac phuong an tir [1] dén [5],
hodc mubi ctia no, trong d6 Ry 1a nhém xyclopentenyl; nhém xyclohexenyl; nhém
phenyl; nhém furanyl, ma dugce thé tiy y bing nhém duoc chon tir nhém bao gdm
nhém formyl va nhom Ci-Cg alkyl (ma dugce thé tily v bing nhém dugc chon tir
nhém bao gdm nhém hydroxyva nhém di- hozic mono-(Ci-Cealkyl)amino); nhém
1H-pyrazolyl, ma duoc thé tiry y bing nhom dugc chon tir nhém bao gdm nhém
C1-Cs alkyl va nhém di vong bdo hoa co tir 4 dén 10 canh; nhom thiazolyl; nhém
oxazolyl; nhéom isoxazolyl; nhom 1,3,4-thiadiazolyl; nhom 1,2,4-oxadiazolyl;
nhém 1,3,4-oxadiazolyl, ma duoc thé tiiy ¥ bang nhom Ci-Cg alkyl, nhém pyridyl,
ma duoc thé tiy ¥ bing nhém dugce chon tir nhém bao gdm nguyén tir halogen,
nhém amino, nhom hydroxy, nhom N-oxit, nhom Ci-Cs alkyl (ma duoc thé tiy y
bang nhém hydroxy), va nhém C1-Cs alkoxy (ma dugc thé thy y bing nguyén tit
halogen); nhom dihydropyranyl; nhém dihydrofuranyl; hodc nhém 4,5-dihydro-
1,3,4-oxadiazolyl, ma dugc thé tuy y bang nhém dugc chon tir nhém bao gdm
nhom oxova nhom Ci-Cs alkyl.

[7] Hop chit theo phuong 4n bét ky trong sb céc phwong 4n tir [1] dén [6],

hodc mudi cia né, trong d6 Rz 1a nguyén tir hydro, nhém xyano, -C(=O)ORy, -

-10-
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C(=O)N(RY)(Ry), nhém Ci-Cs alkyl duge thé Ry tly ¥, nhém Ci-Cs alkoxy duoc
thé Ry tity ¥, hodic nhém di vong chua bio hoa c6 tir 4 dén 7 canh don vong duge
thé Retiy ¥ ¢6 tir 1 dén 3 nguyén tir khac loai duge chon tir nhém bao gdbm N, S
va O.

[8] Hop chét theo phuwong 4n bat ky trong sb cac phuong &n tir [1] dén [7],
hodc mubi cta no, trong d6 R, 1a nguyén tir hydro; nhém xyano; nhém (Ci-Ce
alkoxy)cacbonyl; nhém carbamoyl; nhém di- hodc mono-(Ci-Cealkyl)-
carbamoyl; nhom Ci-Cs alkyl, ma dugc thé tiy y bang nhém duge chon tir nhom
bao gdm nhém hydroxy, nhém Ci-Cs alkoxy, nhém di- hoic mono-(C1-Cs
alkyl)amino, va nhém di vong béo hoa c6 tﬁ 4 dén 10 canh; nhém C;-Cs alkoxy;
ho#c nhéom di vong chua bdo hoa hoan toan cé 5 hodc 6 canh don vong 6 tir 1
dén 3 nguyén tir N, ma duoc thé tiy y bang nhém Ci-Cg alkyl.

[9] Hop chét theo phuong 4n bt ky trong s6 cac phuong an tir [1] d&n [8] trén
ddy, hoic mudi cia no, trong dé6 m bing 0, n bing 0 hodc 1, R41a nhém Cp-Co
alkenyl hodc nhom C»-Cs alkynyl, va

Trong cong thic (1), cAu tric sau:
H .

N

>O

-11-
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1a mot cau tric bat ky trong s6 céc cau truc sau:

oo T gt

[10] Hop chét theo phuwong 4n bit ky trong s§ céc phuong 4n tir [1] dén [9],
hodc mudi cta hop chit nay, trong d6

R; 1a nhom xyclopentenyl; nhém xyclohexenyl; nhém phenyl; nhom
furanyl, ma duoc thé tiiy y bing nhom dugce chon tir nhém bao gdm nhom formyl
va nhoém C1-Cs alkyl (ma duoc thé tiy ¥ bang nhém duge chon tir nhém bao gdm
nhém hydroxyva nhom di- hodc mono-(Ci-Cs alkyl)amino); nhom 1H-pyrazolyl,
ma duoc thé ty ¥ bang nhém duge chon tir nhém bao gdm nhém Ci-Cs alkylva
nhém di vong bao hoa cé tir 4 dén 10 canh; nhém thiazolyl; nhém oxazolyl; nhém
isoxazolyl; nhom 1,3,4-thiadiazolyl; nhom 1,2,4-oxadiazolyl; nhém 1,3,4-
oxadiazolyl, ma duoc thé tiy y bing nhém Ci-Cs alkyl, nhém pyridyl, ma dugc
thé tuy ¥ bang nhém dugc chon tir nhém bao gdm nguyén tir halogen, nhém
amino, nhom hydroxy, nhom N-oxit, nhém Cl-Cé alkyl (ma duoc thé tiy y bing
nhém hydroxy), va nhom Ci-Cs alkoxy (ma duoc thé tuy v biang nguyén tir

halogen); nhém dihydropyranyl; nhom dihydrofuranyl; hodc nhém 4,5-dihydro-

-12-
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1,3,4-oxadiazolyl, ma duoc thé tuy ¥ bing nhém duge chon tir nhém bao gbm
nhém oxova nhom Ci-Cg alkyl,

Ro 14 nguyén t& hydro; nhéom xyano; nhom (Ci-Cs alkoxy)cacbonyl; nhom
carbamoyl; nhom di- hodc mono-(C1-Cs alkyl)carbamoyl; nhém Ci-Cs alkyl, ma
dugc thé tuy ¥ bing nhém duge chon tir nhém bao gdm nhém hydroxy,nhém Ci-
Cs alkoxy, nhom di- hodc mono-(Ci-Cs alkyl)amino, va nhéom di vong bdo hoa
o tir 4 dén 10 canh; nhém C1-Cg alkoxy; hodc nhéom di vong chua béo hoa hoan
toan ¢6 5 hodc 6 canh don vong c6 tir 1 dén 3 nguyén tir N, ma dugc thé tuy y
bing nhém Ci-Cs alkyl,

m bang 0, n bang 0 hodc 1, R4la nhom C»-Cs alkenyl, va

trong cong thire (I), cu tric sau:
N
e
) O
n

la mdt clu tric bat ky trong sd céc clu truc sau:

R4 R4

-13-
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[11] Hop chét theo phuong 4n bt ky trong s6 cac phwong &n tir [1] dén [10],
hodc mubi cta né, trong d6 hop chit nay 1a hop chit bt ky trong sb cac hop chit
c6 cong thie tir (1) dén (11) sau:

(1) N-(3-(3-phenyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit,
(2) N-(3-(3-(1H-pyrazol-4-yl)- 1H-pyrolo[2,3 -b]pyridin-4-yl)xyclohex-3-en-1-
yl)acrylamit,

(3) N-(3-(3-(2-metoxypyridin-3-yl)-1H-pyrolo[2,3-b]|pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit,

(4) N-(3-(3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yDacrylamit,

(5) N-(3-(3-(4-(hydroxymetyl)furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit,

(6) N-(3-(3-(2,5-dihydrofuran-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit,

(7) N-(3-(3-(oxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yl)acrylamit,

(8) N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-

1-ylDacrylamit,

-14-
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(9) (S)-N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-
3-en-1-yl)acrylamit,

(10) N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclopent-3-
en-1-yl)acrylamit, va

(11) (S)-N-(3-(3-(isoxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yl)acrylamit.

[12] Ché phdm trc ché JAK3 chira, dudi dang hoat chét, hop chit theo phuong
4n bét ky trong s cac phwong an tir [1] dén [11] hoic mudi ctia hop chét nay.
[13] Duoc phim chia hop chét theo phuong 4n bét ky trong sd cic phuong an
tir [1] dén [11] hodic mudi ctia hop chét nay.

[14] Duogc phim theo phuong 4n [13], trong d6 dugc phim nay 1a dugc phim
dé diéu tri bénh lién quan dén JAK3.

[15] Ché phdm dé phong ngira va/hoic didu tri bénh viém khép dang thip hoic
bénh da xo cing, chira, dudi dang hoat chét, hop chét theo phuong 4n bét ky trong
sb cac phuong an tir [1] dén [11] hodc mudi ctia hop chét nay.

[16] Hop chét theo phuwong 4an bét ky trong sb6 cac phuong an tir [1] dén [11]

hodc mudi ctia hop chét nay, dé didu trj bénh lién quan dén JAK3.
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[17] Hop chét theo phuong 4n bat ky trong sé cic phuong an tir [1] dén [11]
hoic mubi ctia hop chét nay, dé phong ngira va/hodc didu tri bénh viém khép
dang thip hoic bénh da xo cing.
Ngoai ra, sang ché con mo ta cac phuong 4n tir [18] dén [21] sau:
[18] Su dung hgp chét theo phwong an bt ky trong sé cac phuong 4n tir [1]
dén [11] hodc mubi cua hop chét nay dé bao ché thubc dé diéu tri bénh lién
quan dén JAK3.
[19] St dung hop chét theo phuong an bt ky trong sé cac phuong 4n tir [1]
dén [11] hoac muéi‘cﬁa hop chét nay dé bao ché thudc dé phong ngira va/hoic
diéu tri bénh viém khop dang thip hoic bénh da xo cimg.
[20] Phuong phap phong ngira va/hodc didu tri bénh lién quan dén JAK3, bao
gdm bude ding hop chét theo phuong an bét ky trong sé cac phuong an tir [1]
dén [11] hodc mubi ctia hop chét nay.
[21] Phuong phép phong ngira va/hodc didu tri bénh viém khép dang thép
hodc bénh da xo cing, bao gdm budc ding hop chét theo phuong 4n bét ky
trong sd cac phuong an tir [1] dén [11] hodc mubi ctia hop chét nay.

Sang ché dé xuit hop chit azaindol méi hiru ich lam chét &rc ché chon loc

JAK3, ma c6 cong thie (I) trén ddy, hodic mubi ctia hop chét nay.
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Hop chét theo sang ché hoic mubi cia hop chét nay boc 16 hoat tinh (rc
ché chon loc JAK3 tbt va ngin chin su phét trién cia PBMC & nguoi dya trén
tin hiéu JAK3. Ngoai ra, hop chét theo sang ché co kha ning hip thu t&t qua
duong miéng, va do do, né 1a hitu ich duéi dang duge chét dé dung qua dudng
miéng. Do véy, hop chit theo sang ché hodc mubi cua hop chét nay c¢6 kha ning
phong ngira v/hodc di€u tri bénh lién quan dén JAK3 nhu bénh viém khép
dang thip va bénh da xo cing, ma khong c6 céc tdc dung phu nghiém trong
dugc tao ra bdi JAK1 va JAK2 (tang lipit, bénh thiéu mau, gidm bach cau, urc

ché mién dich, va cac bénh tuong tu).

M5 ta chi tiét sang ché

Hop chét theo sang ché c6 cong thire (I) trén day 12 hop chéit, ma chira
azaindol 1am c4u trtc chinh, c6 nhém xycloalkenyld vi tri 4, va con ¢6 phan tir
thé dang vong & vi tri 3, va la hop chét méi, chua dugc mo ta trong bt ky tai
lidu ndo trong sb cac tai lidu vién dan néu trén.

Trong phin mé ta vé phdn tir thé trong ban mo ta nay, "Cx-C," dung dé
chi phan tir thé trong d6 sb nguyén tir cacbon trong phan alkyl hodc phén alkoxy
1a tir x dén y. Vi dy, "nhém C;-Cs alkyl" dung d& chi nhom alkyl ¢6 tir 1 dn 6
nguyén tir cacbon, va "nhém (Ci-Cs alkoxy)cacbonyl" ding dé chi nhém

cacbonyl ma nhém alkoxy c6 tir 1 dén 6 nguyén tir cacbon gin vao. Ngoai ra,
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"t X dén y canh" dung dé chi sb nguyén tir cau thanh nhan (s6 nguyén tu nhén)
1a tir x dén y. Vi dy, "nhém di vong bdo hoa ¢ tir 4 dn 10 canh" ¢6 nghia la
nhém di vong bio hoa cé tir 4 dén 10 nguyén tir nhén.

Trong ban md ta nay, vi du cu thé vé "nguyén tir halogen" bao gbm
nguyeén ti flo, nguyén tir clo, nguyén tr brom, va nguyén tir iot.

Trong ban mo ta nay, “nhém alkyl" 1a nhém hydrocacbon bio hoa mach
théng hodc phan nhénh, va vi du cu thé v& nhom alkyl bao g&”)m nhom metyl,
nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl,
nhém sec-butyl, nhém tert-butyl, nhém n-pentyl, va nhom n-hexyl.

Trong ban mo ta nay, “nhom alkenyl" 1a nhom hydrocacbon chua bdo hoa
mach théng ho#ic phan nhanh chia it nhit mot lién két doi cacbon-cacbon, va vi
du cu thé vé nhém alkenyl bao gébm nhém vinyl, nhém alyl, nhom 1-propenyl,
nhém 1-metylvinyl, nhém 1-butenyl, nhém 2-butenyl, vanhéom 3-butenyl.

Trong ban mo ta nay, “nhém alkynyl" la nhom hydrocacbon chua bdo
hoa mach thing hoic phan nhanh chira it nhit mot lién két ba cacbon-cacbon, va
vi du cu thé vé nhom alkynyl bao gdm nhém etynyl, nhém 1-propynyl, nhém 2-
propynyl, nhom 1-butynyl, nhém 2-butynyl, va nhém 3-butynyl.

Trong ban md ta ndy, “nhém haloalkyl" 1a nhém trong d6 mot dén toan

bd cic nguyén tir hydro cia nhém alkyl dwge mo ta trén day duogc thé bing
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nguyén tt halogen, va vi du cu thé vé& nhoémhaloalkyl bao gdm nhém
monoflometyl, nhém diflometyl, nhém triflometyl, nhém 1-floetyl, nhém 2-
floetyl, nhém 1,1-difloetyl, nhom 1,2-difloetyl, va nhom 2,2-difloetyl.

Trong badn mo ta nay, nhém alkoxy 1a nhém oxy ma nhém alkyl duge md
ta trén ddy gin vao, va vi du cu thé vé nhom alkoxy bao gdm nhém metoxy,
nhom etoxy, nhom n-propoxy, nhém isopropoxy, nhém n-butoxy, nhom
isobutoxy, va nhém tert-butoxy.

Trong ban md ta nady, “nhom xycloalkyl" 1a nhém hydrocacbon bdo hoa
don vong hoic da vong, va vi du cu thé vé nhém xycloalkyl bao gdm nhém
xyclopropyl, nhém xyclobutyl, nhom xyclopentyl, nhém xyclohexyl, nhém
xycloheptyl, nhém decalyl, va nhém adamantyl.

Trong ban md ta ndy, “nhém xycloalkenyl" 12 nhém hydrocacbon chua
bao hoa don vong hodc da vong chira it nhit mot lién két d6i cacbon-cacbon, va
vi du cu thé v& nhom xycloalkenylbao gdm nhém xyclobutenyl, nhém
xyclopentenyl, nhém xyclohexenyl, va nhom xycloheptenyl.

Trong ban mo ta nay, “nhém xycloalkynyl" 1a nhém hydrocacbon chua
bdo hoa don vong hodc da vong chira it nhat mot lién két ba cacbon-cacbon, va
vi du cy thé v& nhoém xycloalkynyl bao gdbm nhém xyclobutynyl, nhém

xyclopentynyl, nhém xyclohexynyl, va nhom xycloheptynyl.
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Trong ban md ta nay, “nhém di- hodc mono-alkylamino" la nhém
aminotrong dé mot hodc hai nguyén tu hydrq duoc thé biang nhém alkyl duge md
t4 trén dy, va vi du cu thé vé& nhom di- hoic mono-alkylamino bao gdm nhém
metylamino, nhom dimetylamino, nhém etylmetylamino, va nhom
isopropylamino.

Trong ban md t& nady, “nhém alkylcacbonyl" 1a nhém cacbonyl ma nhom
alkyl dugc mo ta trén day gfn vao, va vi du cu thé v& nhom alkylcacbonyl bao
gdm nhom axetyl va nhém propionyl.

Trong ban md ta nay, “nhom alkoxycacbonyl" 1a nhém cacbonyl ma nhom
alkoxy dugc mo ta trén day gén vao, va vi du cu thé v& nhém alkoxycacbonyl bao
gbm nhém metoxycacbonyl va nhom etoxycacbonyl.

Trong ban md td ndy, "nhém di- hodc mono-alkylcarbamoyl" la nhom
cacbonyl ma nhom di- hodc mono-alkylamino dugc mo ta trén déy gén vao, va vi
du cu thé v& nhém di- hoic mono-alkylcarbamoyl bao gdbm nhém
metylcarbamoyl, nhém dimetylcarbamoyl, nhém etylmetylcarbamoyl, va nhém
isopropylcarbamoyl.

Trong ban mo ta ndy, “nhom alkylcacbonylamino " la nhém amino trong

d6 mot nguyén ti hydro dugc thé bang nhom alkylcacbonyl duge mo ta trén day,
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va vi du cu thé vé nhém all<y10acbony1a1niﬁo bao gdm nhém axetamit va nhém
propionamit.

Trong ban mé ta ndy, "nhom alkoxycacbonylamino” la nhém amino trong
d6 mot nguyén ti hydrodugce thé bang nhom alkoxycacbonyl dugc mo ta trén day,
va vi du cu thé v& nhom alkoxycacbonylamino bao gdbm nhém
metoxycacbonylamino va nhém etoxycacbonylamino.

Trong ban md ta nay, “nhém alkylcacbonyloxy" la nhém oxy ma nhém
alkylcacbonyl dugc md td trén day gén vao, va vi du cu thé vé nhém
alkylcacbonyloxy bao gdm nhém axetoxy va nhom propionyloxy.

Trong ban mo ta ndy, “nhom alkoxycacbonyloxy" 1a nhém oxy ma nhém
alkoxycacbonyl dugc mo ta trén day gin vao, va vi du cu thé vé nhém
alkoxycacbonyloxy bao gdm nhém metoxycacbonyloxy va nhom
etoxycacbonyloxy.

Trong ban mo ta ndy, “nhom di- hodc mono-alkylcarbamoyloxy" la nhém
oxy ma nhém di- hodc mono-alkylcarbamoyl dugc mo ta trén déy gén vao, va vi
du cu thé v& nhém di- hoic mono-alkylcarbamoyloxy bao gdbm nhém

metylcarbamoyloxy va nhém dimetylcarbamoyloxy.
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Trong ban mo ta nay, “nhom alkylthio" 14 nhém mercapto trong d6 nguyén
t@ hydrodugc thé bing nhom alkyl duge mo ta trén day, va vi du cu thé vé nhom
alkylthio bao gdm nhém metylthio va nhém etylthio.

Trong ban md ta ndy, “nhom alkylulfonyl" 1a nhém sulfonyl ma nhém
nhém alkyl dugc mo ta trén day gén vao, va vi du cu thé vé nhom alkylulfonyl
nhém bao gdm nhém metylsulfonyl va nhom etylsulfonyl.

Trong ban md ta ndy, “nhom alkoxysulfonyl" 1a nhém sulfonyl ma nhém
alkoxy dugc mo ta trén day ghn vao, va vi dy cu thé vé nhom alkoxysulfonyl bao
gdm nhém metoxysulfonyl va nhom etoxysulfonyl.

Trong ban mod ta ndy, “nhom alkylulfonamit" 1a nhém amino trong d6 mot
nguyén tt hydro duoc thé bang nhom alkylulfonyl duge mo ta trén ddy, va vi du
cu thé vé& nhomalkylulfonamit bao gdbm nhommetylsulfonamit va nhom
etylsulfonamit.

Trong ban mo t& ndy, “nhém di- hodc mono-alkylulfamoyl" la nhém
sulfonyl ma nhém di- hodc mono-alkylamino dugc mo té trén déy gén vao, va vi
du cu thé v& nhom di- hoic mono-alkylulfamoyl bao gdbmnhém N-
metylsulfamoyl va nhém N,N-dimetylsulfamoyl.

Trong ban md ta ndy, “nhém di- hodc mono-alkylulfamoylamino” 1a nhém

amino trong d6 mdt nguyén ti hydroduogc thé bing nhom di- hodc mono-
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alkylulfamoyl dugc mo ta trén day, va vi du cu thé v& nhom di- hoic mono-
alkylulfamoylamino bao gdbmnhém N-metylsulfamoylamino va nhém N,N-
dimetylsulfamoylamino.

Trong ban md t& ndy, “nhém hydrocacbon thom" 1a nhém hydrocacbon
thom don vong hodc da vong, va n6 co thé 1a nhom trong d6 chi mot sb nhan c6
tinh thom. Céc vi du cu thé bao gdm nhém phenyl, nhém naphthyl, va nhém
tetrahydronaphthyl.

Trong ban md ta nay, “nhom di vong bdo hoa" 1a nhém di vong béo hoa
donvbnghoacdavéngcénguyénu&khéckwiduqcchont&nhén1baog6nﬂN,S
va O, va vi du cu thé vé nhém di vong bio hoa bao gdm nhém pyrolidinyl, nhém
piperidinyl, nhém piperazinyl, nhém hexametylenimino, nhém morpholino,
nhém thiomorpholino, nhém homopiperazinyl, nhém oxetanyl, nhém
tetrahydrofuranyl, va nhom tetrahydropyranyl.

Trong ban mo ta ndy, “nhom di vong chua bdo hoa" 1a nhém di vong chua
bdo hoda hoan toan, don vong hodc da vong, cb nguyén tir khéc loai dugce chon tur
nhom bao gdm N, S va O (duéi ddy con dugc goi 1a "nhém di vong chua béo hoa
hoéntomfﬁ,hoacnhénldivbngchuabﬁohbarn@tphﬁn(duéidéycbnqucgoi
1a "nhoém di vong chua bdo hoa mot phan"). Céc vi du cu thé v& nhom di vong

chura bio hoa hoan toan bao gdbm nhém imidazolyl, nhom thienyl, nhom furanyl,
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nhom pyrolyl, nhom oxazolyl, nhém isoxazolyl, nhom thiazolyl, nhém
isothiazolyl, nhém thiadiazolyl, nhém oxadiazolyl, nhom pyrazolyl, nhéom
triazolyl, nhom tetrazolyl, nhém pyridyl, nhom pyrazyl, nhém pyrimidinyl, nhém
pyridazinyl, nhom indolyl, nhém isoindolyl, nhém indazolyl, nhém
triazolopyridyl, nhém benzimidazolyl, nhom benzoxazolyl, nhém benzothiazolyl
nhom, nhom benzothienyl, nhém benzofuranyl, nhém purinyl, nhém quinolyl,
nhom isoquinolyl, nhom quinazolinyl, vanhdm quinoxalyl. Cac vi du cu thé vé
nhém di vong chua bdo hoa mot phan bao gdm nhém dihydropyranyl, nhém
dihydrofuranyl, nhém dihydrooxadiazolyl, nhém metylendioxyphenyl, nhom
etylendioxyphenyl, vanhéom dihydrobenzofuranyl.

Trong ban mo ta nay, Rala nguyén tir ﬁalo gen, nhom hydroxy, nhém xyano,
nhém nitro, nhém oxo, nhom N-oxit, -C(=0)Rx, -C(=0)ORy, -C(=O)N(Rx)Ry),

.C(=0)SRy, -C(=S)OR;, -C(=0)ON(Rx)(Ry), -N(Ro)([Ry), -NRC(=O)Ry,

NRS(=0)2Ry, -NR(C(=0)ORy, -NRxC(=O)N(Ry)(Rz), -NRxS(ZO)2N(Ry)(R2), -

N(R)-ORy, =NR,, =N-OR;, -OC(=O)Rx, -OC(=S)Rx, -OC(=0)ORy,

OC(EO)N(RY(Ry), -OC(=S)ORx, -SRx, -S(=O)Rx, -S(=0)0Rj,
S(=0):N(Rx)(Ry), nhém Ci1-Ce alkyl duoc thé Ry tly ¥,nhom C,-Ce alkenyl dugc
thé Ry tity y,nhom Co-Ce alkynyl duoc thé Ry tity ¥, nhom Ci-Cg alkoxy duge thé

Ry tiy ¥, nhém Cs3-Cio xycloalkyl duoe thé Re ity ¥, nhém Ce-Ci4 hydrocacbon
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thom dugc thé Rc tuy v, hodc nhom di vong bdo hoa hodc chua bdo hoa ¢é tir 4
dén 10 canh duoc thé Rty y.

Khi nhém duoce biéu thi bing R, dugc thé bang Ry hoic Re, phén ttr thé Ry
va Re c6 thé 1a gidng hoic khic nhau, va s6 phén tir thé khong bi giéi han mot
cach cu thé. S6 luong nhém Ry hogic Re t5t hon 1a ndm trong khoang tir 1 dén S,
tdt hon nita 1a ndm trong khoang tir tir 1 dén 3, va dic biét tdt 1a 1 hodc 2.

Trong ban mo t& ndy, Ry 1a nguyén tir halogen, nhém amino, nhém hydroxy,
nhém xyano, nhom nitro, nhéom Ci-Cealkoxy, nhém di- hodc mono-(Ci1-Cs
alkyl)amino, hodc nhom di vong bdo hoa hodc chua béo hoa co tir 4 dén 10 canh.

Trong ban md t4 nay, Rc1& nguyén tir halogen, nhém amino, nhém hydroxy,
nhém xyano, nhém nitro, nhém oxo, nhém imino, nhom N-oxit, nhom Ci-Ce
alkyl,nhém Cp-Cs alkenyl, nhom Ca-Cs alkynyl, nhom Ci-Cs alkoxy, hodc nhom
di- hodc mono-(C1-Cs alkyl)amino.

Trong ban mo ta nay, Rx, Ryva Rz 1a gidng hodc khic nhau, mdi gdc nay 14
nguyén tir hydro, nhém Ci-Cs alkyl, nhém Ci-Cs haloalkyl, nhém Ca-Ce alkenyl‘,
nhom Cp-Cs alkynyl, nhém C3-Cro xycloalkyl, nhém Cs-Cia hydrocacbon thom,
hodc nhém di vong bdo hoa hodc chua bdo ﬁba 6 tr 4 dén 10 canh.

Trong hop chét ¢6 cong thac (I) theo sing ché, Ry 1a nhom Cs-Cio

xycloalkyl dugc thé tiy ¥, nhém Cs-Cio xycloalkenyl dugc thé ty ¥, nhém Cs-

-25-



19605

C1o xycloalkynyl duoc thé tiry ¥, nhém Ce-Ci4 hydrocacbon thom dugc thé tiy v,

hodc nhém di vong bdo hoa hodc chua bado hoa cé tir 4 dén 10 canh dugc thé tuy

Nhom véi ndé nhom Cs-Cio xycloalkyl, nhém Cy-Cio xycloalkenyl, nhom
C4-C1o xycloalkynyl, nhém Cg-Ci4 hydrocacbon thom hodc nhém di vong béo
hoa hoidc chua bdo hoa c6 tr 4 dén 10 canh, ma dugc thé hién bing Ry, 14 duge
thé tiy ¥, t6t hon 14 Ry, va vi du vé R, bao gdbm nguyén tir halogen, nhém hydroxy,

nhém xyano, nhéom nitro, nhém oxo, nhém N-oxit, -C(=O)Rx, -C(=0)ORy,

C(EONRY(Ry), -C(=0)SRx, -C(=S)ORx, -C(=O)ONRx)([Ry), -NR(Ry),

NRxC(=O)Ry, -NRyS(=O%R;, -NRC(=0)ORy, -NR(C(=O)N(Ry)(Ro),

NRxS(=0)N(Ry)(R2), -N(Rx)-ORy, =NRy, =N-ORy, -OC(=O)Rx, -OC(=S)Rx,
OC(=0)ORy, -OC(FO)N(R)(Ry), -OC(=S)ORx, -SRx, -S(=0)2Rx, -S(=0)20Rx, -
S(=0):2NR)(Ry), nhém Ci-Ce alkyl duge thé Ry tly ¥, nhém C»-Cs alkenyl dugce
thé Ry tily ¥, nhom Co-Ce alkynyl duge thé Ry tiy ¥, nhém C1-Cg alkoxy duge thé
Ry tiy ¥, nhom C3-Cio xycloalkyl dugce thé Rty ¥, nhom Ce-Cis hydrocacbon
thom duoc thé Retily ¥, va nhém di vong béo hoa hodc chua bao hoa co tr 4 dén
10 canh dugc thé Rty ¥.

Trong "nhém Cs-Cio xycloalkyl dugc thé tuy y" dugc biéu thi bing Ri,

nhom C4-Cio xycloalkyl" tdt hon 1a nhém Cs-C7 xycloalkyl, tbt hon nita 1a nhém
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Cs-C7 xycloalkyl, con tét hon nita 12 nhom xyclopentyl hodc nhom xyclohexyl,
va dic biét tdt hon 1a nhém xyclohexyl.

Trong "nhém C4-Cio xycloalkyl duoc thé ty y" duoc biéu thi bang Ry, tot
hon néu phin tir thé 14 R, tot hon nira 12 nguyén tr halogen hodc nhom Ci-Cs
alkyl dugc thé Ry tity v, va dic biét tbt hon 14 nguyén tir halogen hoc nhém Ci-
C5aﬂqd.Séluqngphﬁnt&thékhéngbigkﬁk@ntn@tcédJcuthé,vatéthonnéu
bé“mg 0, nghia 1a, khong dugc thé, hodc tir 1 dén 3, va dic biét t6t hon 1a khong
dugc thé.

Trong "nhém C4-Cro xycloalkenyl dugce thé tiy y" duoc biéu thi bang Ry,
nhém C4-Cro xycloalkenyl" tot hon 1a nhém Cs-Crxycloalkenyl, tot hon nita 13
nhom Cs-C7 xycloalkenyl, con t8t hon nita 13 nhom xyclopentenyl hodc nhém
xyclohexenyl, va dic biét tét hon 14 nhom xyclohexenyl.

Trong "nhéln C4-Cio xycloalkenyl duoc thé thy y" duoc biéu thi bang R,
t6t hon néu phin tir thé 12 R, tSt hon nita 1a nguyén ti halogen, nhom hydroxy,
nhém oxo, hodc nhom Ci-Cs alkyl dugce thé Ry tity ¥, tot hon nita 12 nguyén tt
hdogen,nhén1hydroxy,nhénloxo,hoécnhénlCh—Csqud,védﬁclﬁéttéthon
12 nhém hydroxy hodc nhoém oxo. S6 luong phéan tir thé khong bi giéi han mot
cach cu thé, va tdt hon néu bé“mg 0, nghia 1a, khong dugc thé, hodc tr 1 dén 3, va

dic biét tét hon 1a khong dugc thé.
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Trong "nhom Cs-Cio xycloalkynyl duge thé tiy y" dugce biéu thi bing Ry,
nhém Cs-Cio xycloalkynyl" t6t hon 1a nhém Cs-Crxycloalkynyl, t5t hon nita 12
nhom Cs-C7 xycloalkynyl, con tét hon nita 1 nhém xyclopentynyl hodc nhém
xyclohexynyl, va ddc biét tdt hon 1a nhém xyclohexynyl.

Trong "nhom Cs-Cio xycloalkynyl dugc thé tiy y" duoc bidu thi bang Ry,
t5t hon néu phn tir thé 1a Ry, tot hon nita 12 nguyén t& halogen hogc nhom Ci-Cs
alkyl dugc thé Ry tity v, va dic biét t6t hon 14 nguyén tir halogen hodc nhém Ci-
Csaﬂqd.Séluqngphént&thékhéngbigkﬁ}mnmnétcédncuthé,vététhonnéu
bing 0, nghia 13, khong duoc thé, hogc tir 1 dén 3, va dic biét tot hon 1a khong
duocthé

TTong”nhénlCz-C14hydrocacbonthon1duqcthétﬁyjf'duqckﬁéuthibéng
Ry, "nhém Cg-Ci4 hydrocacbon thom" t6t hon 1a nhém Ce-Cio hydrocacbon thom,
tdt hon nita 12 nhém phenyl hodc nhom naphthyl, va ddc biét t5t hon 13 nhom
phenyl.

Tkong”nhénlC%-C14hydrocacbonthon1duqcthétﬁyj“'dugctﬁéuthibéng
Ry, t6t hon néu phin tir thé 1a R, tSt hon nita 12 nguyén tit halogen ho@c nhom
C1-Cg alkyl dugce thé Ry tly ¥, va dic biét t6t hon 12 nguyén tir halogen hodc nhém

C1-Cs alkyl. S6 Iwong phén tir thé khong bi gioi han mot cach cy thé, va tot hon
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néu b%mg 0, nghia la, khong duoc thé, hodctur 1 dén 3, va dic biét tdt hon 1a khong
duoc thé.

Trong "nhom di vong bdo hoa c6 tr 4 dén 10 canh duoc thé tiy y" duoc
bidu thi bing Ry, “nhém di vong bio hoa co tir 4 dén 10 canh" tot hon 14 nhém di
vong bio hoa c6 tir 4 dén 10 canh don vong hogc da vong c6 tur 1 dén 3 nguyén
tr khac loai dugc chon tir nhém bao gém N, Sva O, tot hon nita 13 nhom di vong
bﬁohbadonvbngcétﬁéldé17canhcétﬁ]>6&13nguyént&khécloaiduqcchon
tr nhom bao gém N, S va O, va con tdt hon nira 14 nhém pyrolidinyl, nhém
piperidinyl, nhém piperazinyl, nhom hexametylenimino, nhém morpholino,
nhom thiomdrpholino, nhém homopiperazinyl, nhém oxetanyl, nhém
tetrahydrofuranyl, hodc nhom tetrahydropyranyl.

Trong "nhém di vong bdo hoa cé tir 4 dén 10 canh duoc thé tiy y" dugce
biéu thi bang Ry, tét hon néu phan tir thé 1a Ra, tot hon nita 12 nguyén tir halogen
hodc nhom Ci-Ce alkyl duge thé Ry tity ¥, va dic biét tSt hon 1a nguyén tir halogen
hodic nhém C1-Cs alkyl. S8 lugng phin tir thé khong bi gidi han mot cach cu the,
va tét hon néu béng 0, nghia 1a, khong duoc thé, hodc tir 1 dén 3, va dic biét tbt
hon la khong dugc thé.

Trong "nhém di vong chua béo hoa dugc thé tiy ¥ c6 tir 4 dén 10 canh"

dugc biu thi bang Ri, "nhém di vong chua bdo hoa ¢6 tir 4 dén 10 canh" t&t hon
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la nhéom di vong chua bdo hoa co tr 4 dén 10 canh don vong hodc da vong cé tir
1 dén 3 nguyén ti khéc loai dugc chon tir nhém bao gém N, S va O, tét hon nita
1a nhom di vong chua bdo hoa don vong co tu 4 dén 7 canh c6 tir 1 dén 3 nguyén
t&r khac loai duge chon tr nhém bao gém N, S va O, con tdt hon nita 13 nhém
imidazolyl, nhém thienyl, nhém furanyl, nhém pyrolyl, nhém oxazolyl, nhém
isoxazolyl, nhom thiazolyl, nhém isothiazolyl, nhém thiadiazolyl, nhoém
oxadiazolyl, nhém pyrazolyl, nhom triazolyl, nhém pyridyl, nhém pyrazyl, nhom
pyrimidinyl, nhom pyridazinyl, nhém dihydropyranyl, nhém dihydrofuranyl,
ho#c nhém dihydrooxadiazolyl, t6t hon nita ié nhom furanyl, nhém 1H-pyrazolyl,
nhém4H-pyrazolyl, nhom thiazolyl, nhéom oxazolyl, nhc’)mA isoxazolyl, nhéom
1,2,3-thiadiazolyl, nhom 1,2,4-thiadiazolyl, nhém 1,3,4-thiadiazolyl, nhém 1,2,3-
oxadiazolyl, nhom 1,2,4-oxadiazolyl, nhém 1,3,4-oxadiazolyl, nhém pyridyl,
nhém 3,4-dihydro-2H-pyranyl, nhéom 3,6-dihydro-2H-pyranyl, nhém 2,3-
dihydrofuranyl, nhém 2,5-dihydrofuranyl, nhém 2,5-dihydro-1,3,4-oxadiazolyl,
ho#dc nhém 4,5-dihydro-1,3,4-oxadiazolyl, con tdt hon nita 12 nhém furanyl, nhém
1H-pyrazolyl, nhom thiazolyl, nhém oxazolyl, nhém isoxazolyl, nhém 1,3,4-
thiadiazolyl, nhém 1,2,4-oxadiazolyl, nhom 1,3,4-oxadiazolyl, nhém pyridyl,
nhém 3,6-dihydro-2H-pyranyl, nhém 2,5-dihydrofuranyl, hodc nhom 4.5-

dihydro-1,3,4-oxadiazolyl, con tét hon nita 1a nhém furanyl, nhém 1H-pyrazolyl,
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nhom thiazolyl, nhém oxazolyl, nhom 1,3,4-thiadiazolyl, nhém 1,3,4-oxadiazolyl,
nhom pyridyl, nhéom 3,6-dihydro-2H-pyranyl, nhém 2,5-dihydrofuranyl, hodc
nhom 4,5-dihydro-1,3,4-oxadiazolyl, vadac bict t5t hon 13 nhom furanyl, nhém
1H-pyrazolyl, nhom oxazolyl, nhém 1,3,4-thiadiazolyl, nhém 1,3,4-oxadiazolyl,
nhom pyridyl, nhom 2,5-dihydrofuranyl, hodc nhém 4,5-dihydro-1,3,4-
oxadiazolyl.

Trong "nhém di vong chua bdo hoa ¢6 tir 4 dén 10 canh dugc thé tiy y"
duoc biéu thi bang Ry, tdt hon néu phin tir thé 13 R, tét hon nita 12 nguyén tir
halogen, nhém amino, nhém hydroxy, nhéom oxo, nhém N-oxit, -C(=O)Rx, nhém
C1-Cs alkyl duge thé Ry tly y,nhém Ci-Cs alkoxy duoc thé Ry tlty ¥, hodc nhom
di vong bdo hoa ¢6 tir 4 dén 10 canh dugc thé Rotiy ¥, con t6t hon nita 1a nguyén
tlr halogen; nhom amino; nhém oxo; nhom N-oxit; nhém formyl; nhom Ci-Ce
alkylduoc thé thy y bing nhém duge chon tr nhém bao gdm nhém hydroxyva
nhom di- hodc mono-(C1-Cs alkyl)amino; nhom Ci-Cs alkoxydugc thé tiy y bang
nguyén tr halogen; hodc nhém di vong bédo .héa 6 tir 4 dén 10 canh, va dic biét
t6t hon 12 nguyén tir halogen; nhém oxo; nhém Ci1-Cs alkyl dugc thé tuy y bing
nhom hydroxy; hodc nhom Ci-Cs alkoxy. S6 lwong phén tir thé khong bi gidi han
mot cach cu thé, va tot hon néu br?mg 0, nghia la, khong dugc thé, hogc tir 1 dén

3, va dac biét t5t hon 1a khéng duoc thé, hodc 1 hoic 2.
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Tt hon, néu R trong sang ché 1a nhém C4-Cio xycloalkenyl duge thé tuy
y, nhom Ce-C14 hydrocacbon thom dugce thé tuy ¥, hodc nhém di vong chua bao
hoa don vong hodc da vong co tur 4 dén 10 canh c6 tir 1 dén 3 nguyén tir khéc loai
duoc chon tir nhéom bao gém N, S va O duoc thé tuy y,

T6t hon nita 14, nhom Cs-Cio Xycloalkenyl duoc thé R, tiy ¥, nhém Ce-Cis
hydrocacbon thom dugc thé R, tiy ¥, hodc nhém di vong chua bdo hoa co tir 4
dén 10 canh c6 tir 1 dén 3 nguyén tir khac loai duge chon tr nhém bao gém N, S
va O don vong hodc da vong dugc thé R, thy ¥,

Con tét hon nita 13, nhém Cs-C7 xycloalkenyl duge thé Ratity ¥, nhém Ce-
C10 hydrocacbon thom dugc thé R, tuy v, hodc nhém di vong ¢6 tir 4 dén 7 canh
chua bdo hoa don vong duoc thé Ratly ¥ 6 tir 1 dén 3 nguyén tir khéc loai dugc
chon tir nhéom bao gém N, Sva O,

Con tbt hon 13, nhém xyclopentenyl, nhém xyclohexenyl, nhom phenyl,
nhém furanyl, nhém 1H-pyrazolyl, nhém thiazolyl, nhém oxazolyl, nhém
isoxazolyl, nhém 1,3,4-thiadiazolyl, nhom 1,2,4-oxadiazolyl, nhém 1,3,4-
oxadiazolyl, nhém pyridyl, nhém dihydropyranyl, nhém dihydrofuranyl, hodc
nhém  4,5-dihydro-1,3,4-oxadiazolyl (trong dénhom xycloalkenyl, nhom

hydrocacbon thom, va nhém di vong chua bdo hoa duge thé tiy v bang Ra),
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Con tét hon 14, nhém xyclopentenyl, nhém xyclohexenyl, nhc’)m phenyl,
nhom furanyl, nhém 1H-pyrazolyl, nhém thiazolyl, nhém oxazolyl, nhom
isoxazolyl, nh(’)m 1,3,4-thiadiazolyl, nhém 1,2,4-oxadiazolyl, nhém 1,3,4-
oxadiazolyl, nhém pyridyl, nhém dihydroﬁyranyl, nhém dihydrofuranyl, hodc
nhom 4,5-dihydro-1,3,4-oxadiazolyl (trong dénhéom xycloalkenyl, nhém
hydrocacbon thom, vanhém di vong chua bdo hoa dugc thé ty y bang nhom
duoc chon tir nhém bao gém nguyén t& halogen, nhém amino, nhém hydroxy,
nhém oxo, nhém N-oxit, nhém formyl, nhém Ci-Cs alkyl (ma dugc thé tiy y
bang nhém duge chon tir nhém bao gdm nhom hydroxyva nhém di- hodc mono-
(C1-Cs alkyl)amino), nhom Ci-Cs alkoxy (ma dugc thé ty ¥ bing nguyén tir
halogen), vanhom di vong bdo hoa c6 tir 4 dén 10 canh),

Van con tdt hon 1, nhém xyclopentenyl; nhém xyclohexenyl; nhém
phenyl; va nhém furanyl dugc thé tuy y bang nhém duge chon tir nhém bao gdm
nhom formylva nhom Ci-Cg alkyl (ma duogc thé tiy ¥ bang nhém hydroxyva
nhém di- hodc mono-(Ci-Cs alkyl)amino); nhém 1H-pyrazolyl duoc thé tuy y
bing nhém duge chon tir nhém bao gdm nhém C1-Cs alkyl va nhém di vong bdo
hoa c6 tir 4 dén 10 canh; nhom thiazolyl; nhém oxazolyl; nhém isoxazolyl; nhom
1,3,4-thiadiazolyl; nhom 1,2,4-oxadiazolyl; nhom 1,3,4-oxadiazolyldugc thé tuy

¥ bang nhém Ci-Cs alkyl, nhom pyridyldugc thé tiy ¥ bang nhém dugc chon tir
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nhém bao gdm nguyén tir halogen, nhdm amino, nhém hydroxy, nhém N-oxit,
nhém C1-Cs alkyl (ma duoc thé tiy ¥ bing nﬁém hydroxy), va nhom C;-Cg alkoxy
(ma duge thé thy y bing nguyén tir halogen); nhém dihydropyranyl; nhém
dihydrofuranyl; va nhém 4,5-dihydro-1,3,4-oxadiazolyl duoc thé tiy y bing
nhém duoc chon tir nhdém bao g&”)m nhom oxo va nhém Ci-Cg alkyl, va

Dic biét tét hon 13, nhém phenyl; nhom furanyl dugc thé tiy ¥ bang nhom
C1-Cs alkyl (ma duge thé tiy ¥ bang nhém hydroxy); nhém 1H-pyrazolyl; nhém
oxazolyl; nhom 1,3,4-thiadiazolyl; nhom 1,3,4-oxadiazolyl; nhém pyridyl duge
thé ty y bang nhém dwgc chon tir nhém bao gbm nguyén tr halogen va nhém
Ci1-Cs alkoxy, nhom dihydrofuranyl; va nhém 4,5-dihydro-1,3,4-oxadiazolyl
duoc thé tuy y béng nhom dugc chon tr nhéom bao gém nhém oxo va nhém Ci-
Cs alkyl.

Trong hop chét c¢é cong thire (I) theo sang ché, R, 1a nguyén tir hydro,
nguyén ti halogen, nhém hydroxy, nhom xyano, nhém nitro, -C(=O)Rx, -
C(=0)ORy, -CEONRRy), -NRx)[Ry), -NRxC(=O)Ry, -NRxS(=O)Ry, -
NRLC(=0)ORy, -NR(C(=O)N(Ry)(Rz), -NRxS(O0):N(Ry)(Rz), -OC(=O)Rx, -
OC(=0O)ORx, ;OC(=O)N(RX)(Ry), -SRx, -S(ZO)sz, -S(=0)20Rx, nhém C;-Ce
alkyl duoc thé Ry tliy ¥, nhém Ca-Cs alkenyl duoc thé Ry thy ¥, nhém C»-Cs

alkynyl dugc thé Ry tly y, nhom Ci-Cs alkoxy duoc thé Ry tiy ¥, nhém Cs-
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Croxycloalkyl duoc thé Retity y, nhém Ce-Ci4 hydrocacbon thom dugce thé Retly
¥, hodc nhém di vV(‘)ng bdo hoa hodc chua bdo hoa cé tir 4 dén 10 canh duoc thé
Retuy y.

Tét hon, néu "-C(=0)Ry" duoc biéu thi bang Rz 12 nhém formyl hozic nhém
(C1-Cs alkyl)cacbonyl, t8t hon nita 12 nhom formyl, nhém axetyl, hodc nhom
propionyl, va ddc biét t6t hon 1a nhom formyl.

Tét hon, néu "-C(=0)OR" dugc bidu thi bang R, tdt hon 12 nhém cacboxy
hodc nhém (C1‘-C6 alkoxy)cacbonyl, tbt hoﬁ nita 1a nhom metoxycacbonyl hodc
nhoém etoxycacbonyl, va dédc biét t5t hon 1 nhém metoxycacbonyl.

Tét hon, néu "-C(=0)N(R,)(Ry)" duoc biéu thi bang R, tét hon 12 nhém
carbamoyl (-C(=0)NH>) hodc nhoém di- hodc mono-(Ci-Cs alkyl)carbamoyl, va
dic biét tdt hon 13 nhém carbamoyl, nhom metylcarbamoyl, hoic nhoém
dimetylcarbamoyl.

T4t hon, néu "-NRx)(Ry)" duoc biéu thi bang Rotbt hon 12 nhém amino
ho#c nhém di- hodc mono-(C1-Ce alkyl)amino, t&t hon nira 12 nhém amino, nhém
metylamino, hodc nhém dimetylamino, vadéc biét tdt hon 1a nhém amino.

Tét hon, néu "-NR,C(=O)R," duoc bidu thi bang R, tét hon 1& nhom
formamit ho#ic nhom (C1-Cg alkyl)cacbonylamino, tdt hon nita 13 nhom formamit,

nhoém axetamit, hoic nhoém propionamit, va dic biét tot hon 1a nhém formamit.

-35-



19605

T8t hon, néu "-NRS(=0)2R," duoc biéu thi bing R, t&t hon 1 nhém
hydrosulfonylamino (-NH-S(=0)>H) hodc nhom (C;-Cg alkyl)sulfonamit, t6t hon
nfta 1a nhém hydrosulfonylamino, nhom metylsulfonamit, hodc nhém
etylsulfonamit, va dic biét tét hon 12 nhém hydrosulfonylamino.

Tét hon, néu "-NRxC(=0)ORy" duoc biéu thi bang R, tét hon 1a nhém
cacboxyamino (-NH-C(=0)OH) hodc nhém (Ci-Cs alkoxy)cacbonylamino, t6t
hon nfta 13 nhom cacboxyamino, nhém metoxycacbonylamino, hodc nhém
etylcacbonylamino, va dic biét tot hon 1a nhém cacboxyamino.

Tét hon, néu "-NRC(=O)N(Ry)(R,)" duoc biéu thi bing R, tdt hon 12 nhém
ureido (-NH-C(=0O)NH>) hodc nhém di- hodc mono-(Ci-Cs alkyl)ureido, t5t hon
nfta 1a nhom ureido nhom, nhém 3-metylureido, hodc nhom 3,3-dimetylureido,
va dic biét tot hon 1a nhom ureido.

Tét hon, néu "-NRxS(=0)2N(Ry)(R,)" dugc biéu thi bing R t&t hon 1a
nhém sulfamoylamino (-NH-S(=0),NH>) 'hoac nhém di- hodc mono-(Ci-Ce
alkyl)sulfamoylamino, t6t hon nita 13 nhém sulfamoylamino, nhém N-
metylsulfamoylamino, hodc nhéom N,N-dimetylsulfamoylamino, va didc biét tdt

hon 1a nhém sulfamoylamino.
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Tt hon, néu "-OC(=O)Ry" duoc bidu thi bing R tét hon 1a nhém
formyloxy, hodc nhom (Ci1-Cs alkyl)cacbonyloxy, t5t hon nita 1 nhém formyloxy,
nhém axetoxy, hodc nhém propionyloxy, va dic biét tot hon 1a nhém formyloxy.

Tét hon, néu "-OC(=0)ORy" dugc biéu thi biang R t6t hon 1 nhoém
cacboxyoxy hodc nhém (Ci-Cs alkoxy)cacbonyloxy, tt hon nita 1a nhém
cacboxyoxy, nhom metoxycacbonyloxy, hodc nhém etoxycacbonyloxy, vadic
biét t&t hon 12 nhém cacboxyoxy.

Tét hon, néu "-OC(=0)N(Rx)(Ry)" duoc bidu thi bing R, tdt hon 12 nhém
carbamoyloxy (-OC(=O)NH;) hodc nhém di- hodc mono-(Ci-Cs
alkyl)carbamoyloxy, t6t hon nita 1a nhém carbamoyloxy, nhém
metylcarbamoyloxy, hodc nhom dimetylcarbamoyloxy, va ddc biét t6t hon 1a
nhom carbamoyloxy.

Tét hon, néu "-SR," dugc biéu thi bing Ratdt hon 1a nhém mercapto hodc
nhém (C1-Ce alkyl)thio, tdt hon nita 12 nhém mercapto, nhém metylthio, hodc
nhom etylthio, va dic biét t6t hon 14 nhém mercapto.

Tét hon, néu "-S(=0)%Ry" dugc biéu thi bang Ry tét hon 1a nhém (C1-Cs
alkyl)sulfonyl, tt hon nita 1a nhém metylsulfonyl hodc nhom etylsulfonyl, va ddc

biét t6t hon 12 nhém metylsulfonyl.
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Tét hon, néu "-S(=0),0R," duoc biéu thi bang Ry tdt hon 13 nhém sulfo (-
S(=0),0H) hodc nhém (Ci-Cs alkoxy)sulfonyl, t&t hon nita 12 nhém sulfo, nhém
metoxysulfonyi, hodc nhom etoxysulfonyl, va ddc biét tot hon 1a nhém sulfo.

Trong "nhém Ci-Cs alkyl dugc thé Ry tity y" duge biéu thi bing Rz, nhom
“C1-C alkyl" tot hon 1a nhém Ci-Caalkyl, t6t hon nita 1a nhém metyl hodc nhom
etyl, va dic biét tot hon 1a nhém metyl.

Trong "nhém C1-Cs alkyl duoc thé Ry tly y" dugc bidu thi bang Ra, Ry tdt
hon 14 nhom hydroxy, nhom Ci-Cs alkoxy, nhém di- hodc mono-(Ci-Ce
alkyl)amino, hodc nhém di vong bdo hoa c6 tir 4 dén 10 canh, t&t hon nita 1a nhém
hydroxy, nhc')m C1-Cs alkoxy, nhom di- hodc mono-(Ci1-Cs alkyl)amino, hodc
nhom di vong bdo hoa don vong ¢6 5 hodce 6 canh ¢o tur 1 dén 3 nguyén tir khac
loai dugc chon tir nhém bao gdm N va O, va dic biét t6t hon 13 nhém hydroxy,
nhém Ci-Cg alkoxy, nhém di- hodc mono-(C1-Cs alkyl)amino, hodc nhdém
morpholino. S& lugng nhom Ry khong bi gi¢i han mot cach cu thé, va tét hon néu
bing 0, nghia 13, khong duoc thé, hodic tir 1 dén 3, va dic biét tot hon 1a 1.

Trong "nhém Cr-Ce alkenyl dugc thé Ry thy y" duoc biéu thi bing R,
nhoém C,-Cs alkenyl” t&t hon 1a nhém Co-Cy alkenyl, va déc biét t6t hon 1a nhom

vinyl.
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Trong "nhém C»-Cg alkenyl dugc thé Ry tiy ¥" duoc biéu thi bang Rz, Ry
t6t hon 13 nguyén tir halogen. S8 luong nhém Ry, khong bi giéi han mdt cach cu
thé, va tét hon néu béng 0, nghia 1a, khong dugc thé, hoic tir 1 dén 3, va dic biét
t6t hon 1 khong duoc thé.

Trong "nhém C»-Cs alkynyl duoc thé Ry tiy y" duge biéu thi bing Ro,
nhdém C,-Cg alkynyl" t6t hon 13 nhom Cp-Cy alkynyl, va dic biét t6t hon 1 nhom
etynyl.

Trong "nhém Ca-Cs alkynyl duoc thé Ry tity y" duoe biéu thi bang Ra, R
t5t hon 12 nguyén tir halogen. S6 luong nhém Ry khong bi gidi han mot cach cu
thé, va tét hon néu bf?mg 0, nghia la, khong duoc thé, hodc tir 1 dén 3, va dic biét
t6t hon 12 khong duoc thé.

Trong "nhém Ci-Cealkoxy dugce thé Ry tiry y" duoc bidu thi bing Ry, nhém
C1-Cs alkoxy" t6t hon 1a nhom Ci-Caalkoxy t6t hon nita 1a nhém metoxy hoic
nhom etoxy, va dic biét tot hon 1a nhém metoxy.

Trong "nhém Ci-Cs alkoxy duoc thé Ry tily ¥" dugc biéu thi bang Ra, Ry
tdt hon 14 nguyén tir halogen. Sé lwong nhém Ry khong bi gidi han mot cach cu
thé, va tét hon néu béng 0, nghia la, khong duoc thé, hodc tir 1 dén 3, va dic biét

t6t hon la khong duge thé.
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Trong "nhém Cs-Cio xycloalkyl dugc thé R tiry y" duge bidu thi bang Ro,
nhém Cs-Cio xycloalkyl" tdt hon 1a nhém Cu-Cr xycloalkyl, t5t hon nita 14 nhom
Cs-Crxycloalkyl, con tdt hon nita 1a nhém xyclopentyl hodc nhém xyclohexyl, va
dic biét tot hon 14 nhém xyclohexyl.

Trong "nhém Cs-Cio xycloalkyl dugc thé R tiy y" duoc biéu thi bing Ro,
R, t&t hon 12 nguyén tir halogen. S& lugng nhém Rekhong bi gidi han mot céch
cu thé, va tét hon néu béng 0, nghia 13, khong dugc thé, hodc tir 1 dén 3, va dic
biét tét hon 1a khong dugce thé.

Trong "nhém Ce-Ci4 hydrocacbon thom duoc thé R thy ¥" duge biéu thi
bang Ry, “nhém Ce-C14 hydrocacbon thom” t&t hon 14 nhém Ce-Cio hydrocacbon
thom, t8t hon nita 14 nhom phenyl hodc nhém naphthyl, va ddc biét tdt hon 1a
nhém phenyl.

Trong "nhém Ce-Ci4 hydrocacbon thom duogc thé R tuy y" duge biéu thi
bing Rz, R tot hon 14 nguyén tir halogen. S6 lwong nhém R, khong bi giéi han
mot cach cu thé, va t&t hon néu béng 0, ngﬂfa 14, khong dugce thé, hoac tir 1 dén
3, va dac biét t6t hon 13 khong duogc thé.

Trong "nhom di vong bao hoa cé tr 4 dén 10 canh duoc thé R tiiy y" duoc
biéu thi bing Ry, “nhém di vong bdo hoa 6 tir 4 dén 10 canh"” tot hon 1a nhom di

vong bdo hoa don vong hodc da vong co tir 4 dén 10 canh c6 tir 1 dén 3 nguyén
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tr khéc loai dugc chon tir nhom bao gém N, S va O, t6t hon nita 1a nhém di vong
bdo hoa don vong c6 tir 4 dén 7 canh c6 tir 1 dén 3 nguyén tit khac loai duge chon
tir nhém bao gdm N va O, con tét hon nita 1a nhém pyrolidinyl, nhém piperidinyl,
nhom piperazinyl, nhém hexametylenimino, nhém morpholino, nhém
homopiperazinyl, nhém oxetanyl, nhém tetrahydrofuranyl, hodc nhdém
tetrahydropyranyl, va ddc biét tot hon 12 nhém morpholino.

Trong "nhém di vong bdo hoa c6 tir 4 dén 10 canh dugc thé Re tiy ¥" duoc
biéu thi bing Ry, Retét hon 1a nguyén tir halogen. S& lwong nhém Re khong bi
2161 han mdt cach cu thé, va tdt hon néu béng 0, nghia la, khong dugc thé, hoic
tir 1 dén 3, va dic biét tt hon 1a khong duoc thé.

Trong "nhém di vong chua bio hoa c¢6 tir 4 dén 10 canh duge thé R, tiry "
duoc biéu thi béng R2, “nhém di vong chua bdo hoa cd tir 4 dén 10 canh" &t hon
14 don vong hoic da vong nhom di vong chua bio hoa co tir 4 dén 10 canh c6 tir
1 dén 3 nguyén ti khac loai dugc chon tir nhém bao g6m N, S va O, tét hon nita
1a nhém di vong chua bao hoa don vong ¢ tu 4 dén 7 canh c6 tir 1 dén 3 nguyén
tit khac loai dwoc chon tir nhém bao gdm N, S va O, con tdt hon nira 1a nhém di
vong chua bdo hoa hoan toan ¢ 5 hodc 6 canh don vong ¢o tir 1 dén 3 nguyén tix

N, t8t hon nfra 1a nhém imidazolyl, nhém pyrazolyl, nhom triazolyl, nhém pyridyl,
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nhém pyrazyl, nhom pyrimidinyl, hodc nhém pyridazinyl, con t6t hon nira 1a
nhoém pyrazolyl, va ddc biét tbt hon 14 nhém 1H-pyrazolyl.

Trong "nhém di vong chua béo hoa c6 tir 4 dén 10 canh duge thé Re tiy y"
duge biéu thi Béng Ry, R tdt hon 12 nguyén tir halogen hoic nhém Ci-Cs alkyl,
va dic biét tét hon 12 nhom Ci-Cs alkyl. S6 lwong nhém Rokhong bi gigi han mot
cach cu thé, va tét hon néu béng 0, nghia la, khong duoc thé, hodc tir 1 dén 3, va
dic biét tét hon 1a khong duoc thé hodc 1.

Tét hon, néu R, trong sang ché 13 nguyén ti hydro, nhém xyano, -
C(=0)ORy, -C(=O)N(Rx)(Ry),nhom Ci-Cs alkyl dugc thé Ry tiy ¥,nhém C1-Ce
alkoxy dugc thé Ry tiy ¥, hodc nhém di vong chua béo hoa co tir 4 dén 7 canh
don vong dugc thé Retlly v ¢6 tir 1 dén 3 nggyén tir khac loai dugce chon tir nhom
bao gém N, Sva O,

Tét hon nita 13, nguyén t hydro; nhém xyano; nhom (Ci-Cs
alkoxy)cacbonyl; nhoém  carbamoyl; nhém  di- hodc mono-(Ci-Ce
alkyl)carbamoyl; nhom Ci-Cs alkyldugc thé tiy y bang nhom duge chon tir nhém
bao gdbm nhém hydroxy, nhém Ci-Cs alkoxy, nhém di- hodc mono-(Ci-Cg
alkyl)amino, va nhom di vong bdo hoa c6 tir 4 dén 10 canh; nhém C;-Cg alkoxy;
hoic nhém di vong chua bdo hoa hoan toan ¢ 5 hodc 6 canh don vong c6 tir 1

dén 3 nguyén ti N, ma dugc thé tity ¥ bang nhom Ci-Cs alkyl,
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con tét hon nita 1, nguyén t hydro; nhém xyano; nhém Ci-Cs alkoxy;
ho#ic nhém pyrazolyl duge thé tiy v bang nhom C1-Ce alkyl, va

ddc biét tét hon 14, nguyén ti hydro.

Trong hop chit ¢6 cong thire (I) theo sang ché, Rs 12 nguyén tir halogen,
nhém amino, nhom hydroxy, nhém xyano, nhém nitro,nhém Ci-Cs alkyl, nhom
C»-Cs alkenyl, nhom C»-Cs alkynyl, hoac nhém Ci-Cg alkoxy.

Tbt hon, néu R; trong sang ché 12 nguyén tir halogen hodc nhém Ci-Ce
alkyl, va ddc biét tot hon 12 nguyén tir halogen.

S6 luong nhom Rs trong sdng ché, ma 1a m, t&t hon 1a tir 0 dén 2, tét hon
nita 12 0 hodc 1, va dic biét tbt hon 12 0, ngﬁTa 13, khong duoc thé.

Trong hop chét c¢6 cong thic (I) theo sdng ché, R4 12 nhom C,-C alkenyl
duoc thé Ry tily ¥ hodc nhom Cz-Cs alkynyl duge thé Ry tly ¥.

Trong "nhém C»-Cs alkenyl duoc thé Ry tiy y" duoc biéu thi bing Ra,
nhém Ca-Cs alkenyl” tét hon 12 nhém Co-Cy alkenyl, tot hon nita 1& nhém vinyl,
nhém alyl, nhém 1-propenyl, nhom I-metylvinyl, nhom 1-butenyl, nhém 2-
butenyl, hodc nhém 3-butenyl, con t5t hon nita 12 nhém vinyl ho#ic nhém 1-
propenyl, va dic biét t5t hon 12 nhém vinyl.

Trong "nhém Ca-Cs alkenyl dugc thé Ry tiry ¥" duwge biéu thi bing Re, Re

tbt hon 12 nguyén tir halogen, nhém amino, nhém Ci-Ce alkoxy, hodc nhoém di-
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hogic mono-(C1-Cs alkyl)amino, tét hon nita 12 nguyén tit halogen hogc nhém Ci-
Cs alkoxy, va dic biét tt hon 12 nguyén tir halogen. S6 lwong nhém Ry khong bi
gidi han mdt cach cu thé, va tét hon néu béng 0, nghia 1a, khong dugc thé, hodc
tir 1 dén 3, va dic biét tbt hon 12 khong duge thé.

Tét hon, néu "nhém C,-Cs alkynyl duge thé Ry tiy y" dugc bidu thi bang
R4 12 nhom Cp-C4 alkynyl, tét hon nita 12 nhém etynyl, nhém 1-propynyl, hodc
nhom 1-butynyl, con tdt hon nfta 1a nhémetynyl hodc nhém 1-propynyl, va dic
biét tét hon 1a nhém etynyl.

Trong " nhom C»-Cs alkynyl dugce thé Ry tiy y" dwoc biéu thi bang Ra, R
tdt hon 1 nguyén tir halogen, nhém amino, nhém Ci1-Cs alkoxy, hodc nhém di-
hozic mono-(C1-Cs alkyl)amino, t6t hon nita 14 nguyén t& halogen hodc nhom Ci-
Cs alkoxy, va dic biét tot hon 14 nguyén t& halogen. S8 lugng nhém Ry khong bi
gidi han mdt céch cu thé, va tdt hon néu bang 0, nghia 1, khong dugc thé, hoic
tir 1 dén 3, va dic biét t6t hon 1a khong dugc thé.

Tét hon, néu R4 trong sang ché 12 nhom C»-Cs alkenyl hode nhém Ca-Cs
alkynyl, t&t hon nita 1a nhém C»-Cs alkenyl hodc nhém C,-Cs alkynyl, con t5t hon
nfta 1a nhém vinyl, nhém 1-propenyl, nhém etynyl, hodc nhém 1-propynyl, t6t
hon nita 14 nhom vinyl hodc nhoém etynyl, va déc biét t6t hon 12 nhom vinyl.

Tét hon, néu n trong séng ché bang 0 hodc 1, va dic biét t5t hon 12 1.
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Trong hop chét ¢6 cong thirc (I) theo séng ché, cu tric sau

/HYRA,
-

tdt hon 12 céc cdu trac tir (1) dén (7) sau.

Trong sb cac ciu triic nay, cdu trac (1), (3), (5) va (6) 1a dugc vu tién hon,
cdu truc (1) va (3) 1a duge wu tién hon, vaciu trac (3) 1a duoc dic biét vu tién.

Hop chét duge uu tién theo séng ché 12 hop chéttrong d6 Rilanhém Cs-Cio
xycloalkenyl duoc thé R, tly ¥,nhém Ce-Ci4 hydrocacbon thom duoc thé R, tuy
v, hodcnhém di vong chua bdo hoa don vong hodc da vong co tur 4 dén 10 canhco

1 dén 3 nguyén tir khac loaidugc chon tir nhém bao gdm N, S va O duoc thé R,

tuy v,

R4
O)\NH H'
O QL
° N)J\R4
b " Mo H
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Rola nguyén t hydro, nhém xyano, -C(=O)ORyx, -C(=O)N(Rx)(Ry),nhom
C1-Cs alkyl duogc thé Rptlly ¥,nhém Ci-Cs alkoxy duge thé Rytily v, hodcnhém di
vong chua bdo hoa co tur 4 dén 7 canh don vong dugc thé Retiy v ¢6 tir 1 dén 3
nguyén tir khac loaidugc chon tir nhém bao gdbm N, Sva O,

m bing ‘O, n bang 0 hozc 1, R4lad nhém Cr-Cs alkenyl hodc nhém Ca-Cg
alkynyl,

Ra 12 nguyén tir halogen, nhém hydroxy, nhém xyano, nhém nitro, nhém
oxo, nhém N-oxit, -C(=0)Ry, -C(=0)ORy, -C(=O)NRx)(Ry), -C(=O)SRx, -
C(=S)ORy, -C(=O)ON(RO)(Ry), -NRx)(Ry), -NR«C(=O)Ry, -NRxS(=O)2Ry, -
NRxC(=O)ORy, -NR(C(=O)N(Ry)(Rz), -NRiS(EO):N(Ry)(Rz), -N(Rx)-ORy,
=NRy, =N-ORy, -OC(=0)Ry, -OC(=S)Ry, -OC(=0)ORyx, -OC(FO)N(Rx)(Ry), -
OC(=S)ORy, -SRy, -S(=0)2Rx, -S(=0)20Rx, TS(:O)ZN(Rx)(Ry), nhom C;-Cs alkyl
duoc thé Retly ¥, nhoém Ca-Cs alkenyl duge thé Rp tly ¥, nhém Co-Cs alkynyl
duoc thé Ry tity ¥, nhém Ci-Cs alkoxy dugc thé Ry tly ¥, nhom Cs-Cio xycloalkyl
duoc thé Retity ¥, nhém Ce-Cis hydrocacbon thom dugce thé Retlly ¥, hodc nhom
di vong bdo hoa hodc chua bdo hoa c6 tir 4 dén 10 canh duoc thé Retuy ¥,

Ry 13 nguyén tir halogen, nhém amino, nhém hydroxy, nhém xyano, nhém
nitro, nhém Ci-Cs alkoxy, nhém di- hodc mono-(Ci-Cs alkyl)amino, hodc nhom

di vong bdo hoa hodc chua bao hoa co tir 4 dén 10 canh,
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Rc1a nguyén t& halogen, nhém amino, nhém hydroxy, nhém xyano, nhom
nitro, nhém oxo, nhém imino, nhém N-oxit, nhom Ci-Cg alkyl, nhém Cr-Ce
alkenyl, nhom Cz-C6 alkynyl, nhom Ci-Cs alkoxy hodc nhém di- hodc mono-(Ci-
Cs alkyl)amino, va

Ry, Ry va Ry, 12 gidng hodc khic nhau, mdi gbc nay 1a nguyén tit hydro,
nhém Ci-Ce alkyl, nhém Ci-Cs haloalkyl, nhém C»-Cs alkenyl, nhém Cz-Ce
alkynyl, nhom C3-Cio xycloalkyl, nhom Cs-C14 hydrocacbon thom, hodc nhém di
vong bdo hoa hodc chua bdo hoa cé tur 4 dén 10 canh.

Tét hon nita, néu hop chét theo sang ché 12 hop chét trong d6 Ry 12 nhom
Cs-C7 xycloalkenyl duoc thé R, tly ¥, nhém Ce-Cio hydrocacbon thom dugc thé
Ratuy ¥y, hodc nhém di vong co tir 4 dén 7 canh chua bdo hoa don vong dugc thé
Ratay y co tr 1 dén 3 nguyén tir khac loai duge chon tr nhém bao gdm N, S va
0O,

Rz 1a nguyén t hydro; nhém xyano; nhom (C1-Cs alkoxy)cacbonyl; nhom
carbamoyl; nhém di- hodc mono-(Ci-Cs alkyl)carbamoyl; nhém Ci-Ce alkyl dugc
thé tuy y bing nhém dugc chon tir nhém bao gdbm nhém hydroxy, nhém Ci-Cg
alkoxy, nhém di- hodc mono-(C1-Cs alkyl)amino, va nhém di vong béo hoa c6 tir

4 dén 10 canh; nhom Ci-C alkoxy; hodc nhdém di vong chua bdo hoa hoan toan
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¢6 5 hodic 6 canh don vong c6 tir 1 dén 3 nguyén tir N, ma duoc thé tlly ¥ bing
nhém C;-Cs alkyl,
m béng 0,n béng 0 hodc 1, Rs1a nhom C,-Cs alkenyl, va

trong cong thue (I), cdu tric sau:

i
e

@)
)

n

12 mot cau tric bat ky trong so céc céu tric sau:

R R
RWHQ QHT& Owb QHWO“
@) O

R. 12 nguyén tir halogen, nhém hydroxy, nhéom xyano, nhém nitro, nhom
ox0, nhom N-oxit, -C(=0)Ryx, -C(=0)ORy, -C(=O)N(Rx)(Ry), -C(=O)SRx, -
C(=S)ORy, -C(FO)ONRRy), -N(Rx)[Ry), -NRxC(=O)Ry, -NRxS(=O0)2Ry, -
NRxC(=0)ORy, -NRC(=O)N(Ry)(Rz), -NRxS(FO0)NRy)(Rz), -N(Rx)-ORy,
=NRy, =N-ORx, -OC(=O)Ryx, -OC(=S)Rx, -OC(=0)0Ry, -OC(=O)N(Rx)(Ry), -
OC(=S)ORy, -SRy, -S(=0)2Ryx, -S(=0)20Rx, ;S(=O)2N(Rx)(Ry), nhém Ci-Ce alkyl
dugc thé Ry tily ¥, nhom C»-Cs alkenyl duge thé Ry tlly v, nhom Ca-Cealkynyl

duoc thé Ry tiy ¥, nhom Ci-Cs alkoxy duoc thé Ry tity ¥, nhom C3-Cio xycloalkyl
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duge thé Rety v, nhém Ce-Ci4 hydrocacbon thom duoc thé Retity v, hodc nhom
di vong béo hoa hodc chua bio hoa c6 tir 4 dén 10 canh duge thé Retiy v,

Ry 14 nguyén tr halogen, nhém amino, nhém hydroxy, nhém xyano, nhom
nitro, nhom Ci-Cs alkoxy, nhom di- hodc mono-(Ci-Cs alkyl)amino, hodc nhém
di vong bdo hoa hodc chua bdo hoa co tir 4 dén 10 canh,

R¢1a nguyén tir halogen, nhém amino, nhém hydroxy, nhém xyano, nhom
nitro, nhém oxo, nhém imino, nhém N-oxit, nhém Ci-Cs alkyl, nhém Cz-Ce
alkenyl, nhom Ca-Csg alkynyl, nhém C1-Cs alkoxy hodc nhom di- hodc mono-(Ci-
Cs alkyl)amino, va

Ry, Ryva R, 12 giéng hodc khic nhau, mdi gbc nay 1a nguyén tit hydro,
nhom Ci-Cs alkyl, nhém Ci-Ce haloalkyl, nhém C»-Cs alkenyl, nhom Cz-Ce
alkynyl, nhom Cs-Cio xycloalkyl, nhém Cs-Ci4 hydrocacbon thom, hodc nhém di
vong béo hoa hodc chua bio hoa 6 tir 4 dén 10 canh.

Con tét hon nita, néu hop chit theo sang ché 12 hop chét trong d6 Ry 1a
nhom xyclopentenyl, nhém xyclohexenyl, .nhc’)m phenyl, nhém furanyl, nhém
1H-pyrazolyl, nhom thiazolyl, nhém oxazolyl, nhém isoxazolyl, nhém 1,3,4-
thiadiazolyl, nhom 1,2,4-oxadiazolyl, nhom 1,3,4-oxadiazolyl, nhém pyridyl,
nhém dihydropyranyl, nhém dihydrofuranyl, hodc nhém 4,5-dihydro-1,3,4-

oxadiazolyl dugc thé Ra tuy v,
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R» 13 nguyén ttr hydro; nhém xyano; nhém (C1-Cs alkoxy)cacbonyl; nhém
carbamoyl; nhom di- hodc mono-(Ci-Cs alkyl)carbamoyl; nhém Ci-Ce alkyl dugc
thé tiy v bang nhém dugc chon tir nhém bao gdbm nhom hydroxy, nhém Ci-Cs
alkoxy, nhom di- hodc mono-(Ci-Cg alkyl)amino, va nhém di vong bédo hoa c¢ tir
4 dén 10 canh; nhém C1-Cs alkoxy; hodc nhém di vong chua bdo hoa hoan toan
¢6 5 hodc 6 canh don vong ¢ tir 1 dén 3 nguyén tir N, ma dugc thé ty y bang
nhom C1-Cs alkyl,

m béng 0,n béng 0 hodc 1, Rsla nhom C,-Cs alkenyl, va

trong ¢dng thire (I), cu tric sau:

H
N

O
)

n

1a mot cau tric bat ky trong so céc cau tric sau:

Yoo T &Y

wiwwr Vv EAALS o

I | : I 1
R, 13 nguyén t& halogen, nhom hydroxy, nhém xyano, nhém nitro, nhom
oxo, nhém N-oxit, -C(=O)Ry, -C(=0)ORx, -C(FO)N(Rx)(Ry), -C(=O)SRy, -

C(=S)ORy, -C(=O)ON(R)(Ry), -NRx)(Ry), -NRxC(ZO)Ry, -NR«S(=O)Ry, -
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NRxC(=O)ORy, -NRxC(FO)N(Ry)(Rz), -NRxS(=O0)N(Ry)(Rz), -N(Rx)-ORy,
=NRy, =N-ORy, -OC(=0)Rx, -OC(=S)Rx, -OC(=O)ORx, -OC(FO)NRx)Ry), -
OC(=S)ORy, -SRx, -S(=0)2Rx, -S(=0)20Ry, -S(=0)2N(Rx)(Ry), nhom Ci-Cs alkyl
dugc thé Ry tity ¥, nhém Ca-Cs alkenyl duge thé R thy ¥, nhom Ca-Cs alkynyl
duoc thé Ry tiy ¥, nhom Ci-Cs alkoxy dugc thé Ry tily ¥, nhém C3-Cio xycloalkyl
duogc thé Retly ¥, nhém Cg-Cia hydrocacbon thom dugc thé Rty ¥, hodic nhém
di vong bao hoa hodc chua bao hoa c6 tur 4 dén 10 canh duoc thé R, tuy vy,

Ry 1a nguyén tir halogen, nhém amino, nhém hydroxy, nhém xyano, nhém
nitro, nhém C;-Cs alkoxy, nhom di- hodc mono-(C1-Cs alkyl)amino, hodc nhém
di vong bdo hoa hodic chua bdo hoa co tir 4 dén 10 canh,

Rc1a nguyén tr halogen, nhém amino, nhém hydroxy, nhém xyano, nhém
nitro, nhém oxo, nhém imino, nhém N-oxit,nhém Ci-Cs alkyl, nhém C»-Cg
alkenyl, nhém Cz-Cs alkynyl, nhém Ci-Ce alkoxy hodc nhém di- hodc mono-(Ci-
Cs alkyl)amino, va

Ry, Ry va Ry, 12 gibng hodc khic nhau, mdi gbc nay 12 nguyén tr hydro,
nhém Ci-Ce alkyl, nhém Ci-Cg haloalkyl, nhéom C»-Cs alkenyl, nhém Cz-Co
alkynyl, nhém C3-Cig xycloalkyl, nhém Cg-Ci4 hydrocacbon thom, hogc nhom di

vong bdo hoa hodc chua bdo hoa c¢o tir 4 dén 10 canh.

-51-



19605

Tt hon nita, néu hop chét theo sang ché 1a hop chét trong d6 Ry 1a nhom
xyclopentenyl, nhom xyclohexenyl, nhéom phenyl, nhém furanyl, nhém 1H-
pyrazolyl, nhém thiazolyl, nhém oxazolyl, nhém isoxazolyl, nhém 1,3,4-
thiadiazolyl, nhom 1,2,4-oxadiazolyl, nhom 1,3,4-oxadiazolyl, nhém pyridyl,
nhém dihydropyranyl, nhém dihydrofuranyl, hoic nhém 4,5-dihydro-1,3,4-
oxadiazolyl, ma dwgc thé tiiy ¥ bang nhém dugc chon tr nhém bao gdm nguyén
tr halogen, nhém amino, nhom hydroxy, nhém oxo, nhém N-oxit, nhém formyl,
nhém C1-Cs alkyl (ma duwgc thé tuy v bang nhém duoc chon tir nhém bao gdm
nhém hydroxyva nhém di- hodc mono-(Ci-Cs alkyl)amino), nhom C;-Cg alkoxy
(mé duoc thé tiy y bang nguyén tit halogeﬁ), va nhém di vong bao hoa co tur 4
dén 10 canh,

Rz 1a nguyén t hydro; nhém xyano; nhém (C1-Cs alkoxy)cacbonyl; nhom
carbamoyl; nhom di- hodc mono-(C1-Cs alkyl)carbamoyl; nhém Ci-Ce alkyldugc
thé tiy y bing nhém duge chon tir nhém bao gdm nhém hydroxy, nhém Ci-Ce
alkoxy, nhém di- hodc mono-(Ci-Cs alkyl)amino, va nhém di vong béo hoa ¢6 tr
4 d¢én 10 canh; nhém C1-Cs alkoxy; hodc nhom di vong chua bdo hoa hoan toan
¢6 5 hodic 6 canh don vong ¢6 tir 1 dén 3 nguyén t& N, ma duge thé tuy y bing
nhom Ci-Cs alkyl,

m b%mg 0,n béng 0 hodc 1, R4la nhom Cz-Cs alkenyl, va
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trong cong thire (I), cdu tric sau:

H
N

@)
)

n

la mdt cau tric bat ky trong so céc cau truc sau:

R 4 R4

Dic biét tét hon néu hop chét theo sang ché 1a hop chét trong dé R1la nhom
xyclopentenyl; nhom xyclohexenyl; nhém phenyl; nhém furanyl dugc thé tiy y
bang nhém dugc chon tir nhém bao gdbm nhém formyl va nhém Ci-Ce alkyl (ma
duoc thé thy v bing nhém duge chon tir nhém bao gdm nhém hydroxy va nhém
di- ho#ic mono-(Ci-Cs alkyl)amino); nhém 1H-pyrazolyldugce thé ty y bang
nhém duge chon tir nhém bao gdm nhém Ci-Cs alkyl va nhém di vong bdo hoa
c6 tir 4 dén 10 canh; nhém thiazolyl; nhém oxazolyl; nhém isoxazolyl; nhém
1,3,4-thiadiazolyl; nhém 1,2,4-oxadiazolyl; nhom 1,3,4-oxadiazolyl duoc thé tuy
¥ bang nhém Ci-Cs alkyl, nhém pyridylduoc thé tiy ¥ bing nhém dugc chon tir

nhém bao gdm nguyén t& halogen, nhoém amino, nhém hydroxy, nhém N-oxit,
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nhém Ci1-Cs alkyl (ma duoc thé tiy ¥ bang nhém hydroxy) va nhém Ci-Cg alkoxy
(ma duoc thé thy y bing nguyén ti halogen); nhém dihydropyranyl; nhom
dihydrofuranyl; hoic nhém 4,5-dihydro-1,3,4-oxadiazolyl dugc thé tuy y béng
nhom duoc chon tir nhém bao gém nhém oxo va nhom Ci-Cg alkyl,

R, 1a nguyén t hydro; nhém xyano; nhém (Ci-Cs alkoxy)cacbonyl; nhém
carbamoyl; nhom di- hodc mono-(C1-Cs alkyl)carbamoyl; nhém Ci-Ce alkyl duoc
thé tiy v bing nhom duoc chon tir nhém bao gdm nhém hydroxy, nhém Ci-Cs
alkoxy, nhom di- hodc mono-(Ci-Cs alkyl)amino, va nhom di vong béo hoa c6 tir
4 dén 10 canh; nhém C1-Cs alkoxy; hodc nhém di vong chua bdo hoa hoan toan
¢6 5 hotic 6 canh don vong c6 tir 1 dén 3 nguyén tr N, ma duge thé tiy v bing
nhom Ci-Cs alkyl,

m bang 0, n bing 0 hodc 1, R4la nhém C,-Cs alkenyl, va

trong cong thtc (1), ciu tric sau:

N

| 0

AN

R4

]a mOt cau tric bat ky trong sd céc cau truc sau:
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Céc vi du cu thé vé hop chét dugc vu tién theo séng ché bao gém:
(1) N-(3-(3-phenyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit
(Hop chit 1),
(2) N-(3-(3-(1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yl)acrylamit (Hop chit 3),
(3) N-(3-(3-(2-metoxypyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-ylacrylamit (Hop chit 6),
(4) N-(3-(3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
ylacrylamit (Hop chit 12),
(5) N-(3-(3-(4-(hydroxymetyl)furan-2-yl)- 1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 14),
(6) N-(3-(3-(2,5-dihydrofuran-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yDacrylamit (Hop chét 34),
(7) N-(3-(3-(oxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-

yl)acrylamit (Hop chét 48),
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(8) N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-
l—yDachanﬁtG{Qpchét49L
(9) (S)-N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-
3-en-1-yl)acrylamit (Hop chét 55),
(10) N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclopent-3-
en-1-yl)acrylamit (Hop chét 57), va
(11) (S)-N-(3-(3-(isoxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yDacrylamit (Hop chét 59).

Tiép theo, cac phuong phép didu ché hop chét theo sang ché s& dugc md
ta.

Hop chét theo séang ché ¢6 cong thic (1) ¢6 thé duogc didu ché, vi du, bing
céc phuong phéap diéu ché tir A dén E sau:

Phuong phap diéu ché A:
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)
' (R NHP,
L R'O OR'
L, Budct L4 3 A
/ l\ /ﬁRz Bwdc 2 . Budc3
H N"NZ
1 H
2
4
R
(R3)\m/\/NHP1 (Reln NHPs ( 3)\m/\ NP
. ) . N )n R1 N )n ,
Ls " Buoscd Ls R BUGC 5 R, Budc 6
7 N —— 7 A g -
P N &
N z NN N" "N
HoN P, P2
5 6 7
O R4
(R3)m NHZ ’
( R3)\m/\/N HP4 N/ (Ra ){/\/N H
A )
A )n , Ry " A
R4 R, Buwdc 7 %Rz Buwdc 8 Rq 3;
/ E—— P Xy 2
N IN/ m N I/\I | i
" 8 9 H "
(1)

trong d6 L1, Lo, vals, la giéng hoic khac nhau, mdi géc 1a nhém roi chuyén, Piva
P, mdi gbc 1a nhom bao vé, va cdc ky hiéu khéc c6 nghia tuong tu nhu duge mb
ta trén day.
Buécel

Budc ndy 1a phuong phép cho phép hop chét c6 cong thire 1 phéan tng véi

axit arylboronic hodc este clia axit arylboronic, hodc v6i nhén di vong chua béo
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hoa-axit boronic hodc nhén di vong chua bdo hoa-este cia axit boronic, mdi hop
chét nay 1a san phim c6 ban trén thi trudong hodc cé thé duoc didu ché bing
phuong phap da biét, theo phan tng lién hop, khi L trong hop chét ¢6 cong thirc
1 ¢6 nhém rdi chuyén nhu halogen, vi vy thu duge hop chét c¢6 cong thirc 2.

Budce ndy c6 thé thuong duogce tién hanh theo phuong phap da biét (vi du,
tai liéu: “Chemical Reviews, Vol. 95, p. 2457, 1995”), va n6 co thé duogc tién
hanh, vi du, v&i su ¢d mét cia chét xuc tac kim loai chuyén tiép va bazo, trong
dung mbi khong c6 anh hudng bt loi cho phéan tng.

Axit arylboronic hodc este cua axit arylboronic, hodc nhan di vong chua
bdo hoa-axit boronic hodc nhan di vong chua bao hoa-este clia axit boronic ¢6 thé
duoc st dung voi lugng nam trong khoang tir 1 dén 10 duong luong, va tét hon
1a tr 1 dén 3 dwong luong, dua trén lugng hop chit ¢ cong thire 1 (1mol).

Vi du vé chét xtc tac kim loai chuyén tiép duoc stir dung trong ban mo ta
nay bao gém chdt xuc tac paladi (vi dy, paladiaxetat, paladiclorua,
vatetrakis(triphenylphosphin)paladi) va chét xuc tac niken (vi du,nikenclorua).
Néu cin, mot phdi tir (vi du, triphenylphosphin va tri-tert-butylphosphin) dugc
bd sung vao chét xtic téc, va oxit kim loai (vi du, ddng oxit va bac oxit) va cic
oxit kim loai tuong tu c¢6 thé duoc st dung lam chét ddng xuc tac. Luong chit

xtic tac kim loai chuyén tiép duoc st dung thay 61 phu thudc vao loai chét xtc
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tac, va chét xtc tac kim loai chuyén tiép duoc s dung véi luong thudng nim
trong khoang tir 0,0001 dén Imol, v tét hon 13 ndm trong khoang tir 0,01 dén
0,5mol, dua trén luong hop chét c¢6 cong thirc 1 (1mol). Phéi tir duge st dung véi
luong thudng nim trong khoang tir 0,0001 dén 4mol, va t6t hon 12 nam trong
khoang tir 0,01 dén 2mol, dya trén lugng hop chét c¢6 cong thie 1 (1mol), va chat
ddng xtc tic duge st dung véi lugng thubﬁg nim trong khoang tir 0,0001 dén
4mol, va tét hon 13 nam trong khoang tir 0,01 dén 2mol, dua trén lugng hop chét
c6 cong thie 1 (Imol).

Vi du v& bazo bao gém amin hitu co (vi dy, trimetylamin, trietylamin,
diisopropyletylamin, N-metylmorpholin, 1,8-diazabixyclo[5,4,0Jundec-7-en,
pyridin, va N,N-dimetylanilin), mubi kim loai kiém (vi du,natrihydro cacbonat,
kalihydro cacbonat, natricacbonat, kalicacbonat, xericacbonat, natriphosphat,
kaliphosphat, natri hydroxit va kali hydroxit), hydrua kim loai (vi du, kalihydrua
va natrihydrua), alkoxit kim loai kiém (vi du, natri metoxit, natrietoxit, natri tert-
butoxit, va kali tert-butoxit), va disilazit kim loai kiém (vi duy, lithi disilazit, natri
disilazit va kali disilazit). Bazo dugc st dung véi luong thudng nim trong khoang
tir 0,1 dén 10mol, va t6t hon 1& nam trong khoang tir 1 dén 5mol, dua trén luong

hop chét c6 cong thire 1 (1mol).
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Dung mbi khong bi gioi han mot cach cu thé, mién 12 n6 khong gy anh
huéng bét loi cho phan tng. Vi du vé dung méi bao gém hydrocacbon (vi du,
benzen, toluen va xylen), hydrocacbon halogen héa (vi du, cloroform va 1,2-
dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va tetrahydrofuran),
rugu (vi du, metanol va etanol), dung moi phdn cuc khong proton (vi du,
dhnebdﬁxnuﬂnﬁ,dhnequuﬁbxﬁ,Véhexmneqdphoqﬂunanﬁo,nuécvahénhqp
cta ching.

Thoi gian phan Gng ndm trong khoang tir 0,1 dén 100 gid, va tét hon 1a tir
0,5 dén 24 gid. Nhiét d6 phan tmg nim trong khodng tr 0°C dén diém soi ca
dung méi, va tét hon 1a tir 0°C dén 150°C.

I)odé,hgpchétcécéngthﬁczthuduqccéthédugctédnvaduqcﬁnhché
béng cac phuong phép téch, tinh ché d3 biét, hodc nd ¢ thé dwoc cho qua budc
ﬁéptheornékhéngcénbuéctéd1véﬁnhchénéy
Budce 2

Budce nay 1a phuong phép cho phép hop chét c6 cong thire 2 phan (g v6i
hqpchétcécéngth&c3,H@Jésénphénlcébénuénthimudnghoaccéthéduqc
didu ché bang phwong phap da biét, theo phan tng lién hop, vi vay thu duge hop
chét c6 cong thire 4. Budc nay co thé dugc tién hanh theo phwong phép twong tu

nhu phuong phap dugc néu ¢ Bude 1.
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Buéc 3

Budce nay 1a phwong phép halogen hoa hop chit c6 cong thire 4 dé thu duge
hop chét c6 cong thire 5. Viéc halogen hoéa cé thé duogc tién hanh, vi du, béng
phuongphéps&(hnggﬂo,do,bnnn,kﬁ,Vécécch&iuongtu,hoécphuongphép
st dung N-closucxinimit, N-bromosucxinimit hodc N-iodosucxinimit. Trong
phan Ung nay, phuong phap st dung N-closucxinimit, N-bromosucxinimit, N-
iodosucxinimit, va cac chét trong tu 1a dugce uu tién.

N-closucxinimit, N-bromosucxinimit, N-iodosucxinimit, va cac chét tuong
tucéthédugcs&dung\wﬁ1uqngn§n1ﬁongkhoéngt&],dénlOduongluqng,vé
tot hon la tir 1 dén 3 dwong lwong, dua trén lugng hop chit cé cong thire 4 (1mol).

Dung moéi khéng bi gi¢i han mét cach cu thé, mién 13 n6 khong gy anh
hudng bét loi cho phan tng. Vi du vé dung méi bao gdm hydrocacbon (vi du,
benzen, toluen va xylen), hydrocacbon halogen hoéa (vi du, cloroformva 1,2-
dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va tetrahydrofuran),
ruou (vi du, metanol va etanol), dung moi phdn cuc khong proton (vi du,
dhnayﬁbnnmnﬁ,&qudsuﬁbxm\@lwxmnmythQﬂkmmnﬁLnuécvéhénhqp

cta ching.
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Thoi gian phan Gng ndm trong khoang tir 0,1 dén 100 gio, va tét hon 1 tir
0,5 dén 24 gid. Nhiét d6 phan tng nim trong khoang tir 0°C dén diém s6i cia
dung mdi, va tét hon 1a tir 0°C dén 100°C.

Do d6, hop chit ¢ cong thire 5 thu dugc ¢6 thé duoc tach va dugc tinh ché
bang cac phuong phép tach, tinh ché da biét, hodic n6 c¢b thé duge cho qua budc
tiép theo ma khong cin bude tach va tinh ché nay.

Budce 4

Budc nay 1a phuong phap dwa nhém bao v€ vao hop chét c6 cong thic 5
d& thu duoc hop chét c6 cong thirc 6. Viée bao vé c6 thé duoc tién hanh theo
phuong phdp chung da biét, vi du, phuong phdp dugc md ta trong tai liéu:
“Protective Groups in Organic Synthesis, T. W. Greene, John Wiley & Sons
(1981)”, hodc phuong phép twong duong voéi nd. Trong phan Umg nay, nhom
toluensulfonat, nhom benzensulfonat, nhom metansulfonatnhém, nhém 2-
(trimetylsilyl)etoxymetyl, nhém metoxymetyl, nhom trityl va cac nhom tuong tu
la duoc uvu tién.

Vidu v& chét ¢6 nhém bao vé duoc st dung trong phan trng nay bao g6m
toluensulfonyl clorua, benzensulfonyl clorua, metansulfonyl clorua, 2-
(clometoxy)etyltrimetylsilan, clo(metoxy)metan va trityl clorua. Chét ¢6 nhém

bao vé nay dugc st dung véi lugng thuong nam trong khoang tur 1 dén 100mol,
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Vététhonlanﬁnlnongkhoéngt&ZIdénIOnuﬂ,duaﬁénluqnghqpchétcécéng
thtre 5 (1mol).

Vi du vé bazo bao g6m amin hitu co (vi du, trimetylamin, trietylamin,
diisopropyletylamin, N-metylmorpholin, 1,8-diazabixyclo[5,4,0Jundec-7-en,
pyridin, va N,N-dimetylanilin), mudi kim loai kiém (vi dy, natrihydro cacbonat,
kalihydro cacbonaL natricacbonat, kalicacbonat, xericacbonat, natriphosphat,
kaliphosphat, natri hydroxit, va kali hydroxit), hydrua kim loai (vi du, kalihydrua
va natrihydrua), alkoxit kim loai kiém (vi du,natri metoxit, natrietoxit, natri tert-
butoxit, vakali tert-butoxit), va disilazit kim loai kiém (vi du, lithi disilazit, natri
disilazit va kali disilazit). Bazo dugc st dung véi luong thuong nim trong khoang
t&O,ldén100nuﬂ,VététhdnIanénlmongkhoéngtﬁﬁldénlOnuﬂ,duaUénluqng
hop chét c6 cong thire 5 (1mol).

Dung mdi khong bi gidi han mot cach cu thé, mién 13 n6 khong giy anh
hudng bit loi cho phan Gng. Vi du v& dung méi bao gdbm hydrocacbon (vi du,
benzen, toluen va xylen), hydrocacbon halogen héa (vi du, cloroform va 1,2-
dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va tetrahydrofuran),
ruou (vi du, metanol va etanol), dung moi phan cuc khong proton (vi du,
dimetylformamit, dimetyl sulfoxit, va hexametylphosphoramit), nugc va hdn hop

cta chung.
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Thoi gian phan tng nim trong khoang tir 0,1 dén 100 gio, va t6t hon 1a tir
0,5 dén 24 giv. Nhiét do phan gng nim trong khoang tir 0°C dén diém so6i cia
dung mdi, va tét hon 1a tir 0°C dén 100°C.

Dod@hqum&céc&gﬂmc6ﬂmdmxcéﬂédummamvaéxmﬁnhdé
bing céc phuong phép tach, tinh ché da biét, hodic n6 ¢6 thé duoc cho qua budc
tiép theo ma khong can bude tich va tinh ché nay.
Budce 5

Buéonﬁylaphucngphépchophéphgpchétcécéngth&cfiph$1&ngvéi
axit arylboronic hodc este clia axit arylboronic, hodc véi nhan di vong chua béo
hoa-axit boronic ho#c nhan di vong chua bdo hoa-este cua axit boronic, mdi hop
chét nay 1a san pham c6 ban trén thi trudng hodc cb thé duoc diéu ché bang
phuong phép da biét, theo phan tmg lién hop, hogc cho phép hop chét ¢ cong
thﬁc6phén&ngvéihgpchétﬂﬁéchﬁuco1né1ésénphén1cébénﬁénthiﬁubng
hoiic ¢6 thé duge diéu ché bing phuong phép da biét, theo phan (mg lién hop, vi
Vﬁythuduqchqpchétcécéngth&c7.

Budce nay c6 thé duoc tién hanh theo phuong phép twong ty nhu phuong
phép dugc néu ¢ Budce 1.

Budc 6
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Budc ndy 1a phuong phap khir nhém bao vé déi véi nhém bao vé P2 ciia
hop chét ¢6 cong thirc 7 dé thu duogc hop chit c6 cong thirc 8. Viéc khir nhom
béovécéthéduqcﬁénhanhtheophuongphépchungdﬁkﬁé@vidu,phwongphép
duoc mo ta trong tai liéu: “Protective Groups in Organic Synthesis, T. W. Greene,
John Wiley & Sons (1981)” hodc phuong phap twong duong véi no.

Vi du‘vé nhém bao vé bao gdbm nhém axit para-toluensulfonic va nhém
trimetylsilyletoxymetyl. Khi nhém axit para-toluensulfonic dugc st dung lam
nhém bdo vé, vi du, lithi hydroxit, natri hydroxit, kali hydroxit,
tetrabutylamoniflorua va cac nhom tuong tu 1a dugc uu tién sir dung. Nhom béo
vé nay duoc st dungvdi luong thuong nim trong khoang tir 0,5 dén 100mol, va
t5t hon 1a néml trong khoang tir 1 dén 10mol, dua trén lugng hop chét c6 cong
thac 7 (1mol).

Ngoai ra, khi nhém bao vé P2 1a nhém trimetylsilyletoxymetyl hodc nhom
trityl, lithi hydroxit, natri hydroxit, kali hydroxit, tetrabutylamoniflorua, axit (vi
duy, axit clohydric, axit trifloaxetic, axit axetic va axit sulfuric) va cac chét trong
tu 1a duoc wu tién st dung. Nhom béo v€ nay duge st dung v6i lugng thuong
nim trong khoang tir 0,5 dén 100mol, va t5t hon 1a nim trong khoéang tir 1 dén

10mol, dua trén lwong hop chét ¢é cong thic 7 (1mol).
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Dung méi dugc st dung trong phan tng khong bi gidéi han mot cach cu thé,
mién 12 n6 khong gdy anh hudng bt 1oi cho phan tng. Vi du vé dung méi duge
str dung trong ban md ta nay bao gdém ruou (vi du, metanol), hydrocacbon (vi
du,benzen, toluen va xylen), hydrocacbon halogen héa (vi du, metylenclorua,
cloroform va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi dy, dimetoxyetan va
tetrahydrofuran), dung méi phan cyc khong proton (vi du, N,N-dimetylformamit,
dimetyl sulfoxit va hexametylphosphoramit) va hdn hop cia ching.

Thoi gian phan tng ndm trong khoang tir 0,1 dén 100 gid, va tét hon la tir
0,5 dén 24 gib.. Nhiét d6 phan tng nim trong khoang tir 0°C dén diém s6i cia
dung moi, va tét hon 14 tir 0°C dén 100°C.

Do do, hop chét c6 cong thie 8 thu duge cd thé duoc tach va dugc tinh ché
bang cdc phwong phép tach, tinh ché da biét, hodc né co thé dugc cho qua bude
tiép theo ma khong can bude tach va tinh ché nay.

Buéce 7

Budce nay 1a phuong phép khr nhém béo vé d6i voi nhém bao vé nhém
amino cta hop chit ¢6 cong thirc § dé thu duogc hop chit c6 cong thirc 9. Viée
khtr nhom béo vé ¢6 thé duoc tién hanh theo phuong phép chung da biét, vi du,

phuong phap dugc md ta trong tai liéu: “Protective Groups in Organic Synthesis,
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T. W. Greene, John Wiley & Sons (1981)”, hodc phuong phap twong duong véi
no.

Vi du vé& nhém bao vé ndy 13 tert-butyloxycacbonyl. Khi nhém tert-
bu@doxycaebonyldugcsﬁfdunglanlnhénlbéO'Vé,Vidu,khﬁ:nhénlbéO‘vétét
hon 13 duoc tién hanh trong didu kién axit. Vi du vé axit bao gdm axit clohydric,
axit axetic, axit trifloaxetic, axit sulfuric, va axit tosic. Axit nay dugc sit dung véi1
lugngtéthonlan§n1uongkhoéngt&]_déﬁ100dUOngluqngduaUénluqnghgp
chét c6 cong thire 8 (1mol).

Dung mdi dugc st dung trong phan g khong bi gi¢i han mdt cach cu thé,
mién 13 n6 khong gdy anh hudng bt loi cho phan tng. Vi du vé dung moi duoc
st dung trong ban md ta nay bao gdm ruou (vi du, metanol), hydrocacbon (vi
du,benzen, toluen va xylen), hydrocacbon halogen hoa (vi du, metylenclorua,
cloroform, va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan
va tetrahydrofuran), dung mdi phén cuc khong proton (vi duy, N,N-
dimetylformamit, dimetyl sulfoxit, va hexametylphosphoramit), va hdn hop cua
chung.

Thoi gian phan ing ndm trong khoang tir 0,1 dén 100 gid, va t6t hon 1a tu
0.5 dén 24 gid. Nhiét do phan Gng nim trong khoang tir 0°C dén 100°C, va tot

hon 1a tir 0°C dén 50°C.
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Do dé, hop chét c6 cong thtre 9 thu duge ¢o thé dwoc tach va duoc tinh ché
bang cic phuwong phép tach, tinh ché da biét, hodc n6 co6 thé duoc cho qua budc
tiép theo ma khong can budc tich va tinh ché nay.

Bude 8

Budc nay 1a phuong phap cho phép nhém amino ctia hop chét co cong thie
9 phéan Ung VGi axit cacboxylicdugc biéu thi bang R4-COOH hoidc véi axit
halogenua dugc biéu thi bing R4-C(=0)-L (trong d6 L 1a nguyén ti clo hodc
nguyén tir brom) theo phén ing amit hoa, vi vay thu dugc hop chét ¢6 cong thirc
(I) theo séng ché.

Khi axit cacboxylic duoc biéu thi bang Rs-COOH dugc st dung, axit
cacboxylic dugc st dung voi lugng thuong ndm trong khoang tir 0,5 dén 10mol,
va tét hon 14 ndm trong khodng tur 1 dén Smol, dua trén lwong hop chét cé cong
thire 9 (1mol) véi sy cd mit cua chét ngung tu. Luu ¥ 12 axit cacboxylic 12 san
phém c6 ban trén thi truong hodc ¢6 thé duoc didu ché theo phwong phép da biét.

Vi du v& chét ngung tu bao gdbm N,N'-dixyclohexylcarbodiimit (DCC),
N,N'-diisopropylcarbodiimit (DIC), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (WSC), diphenylphosphoryl azit (DPPA), benzotriazol-1-yl-
oxytrisdimetylaminophosphoni  hexaflophosphat(BOP), benzotriazol-1-yl-

oxytripyrolidinophosphoni hexaflophosphat (PyBOP), 7-azabenzotriazol-1-
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yloxytrispyrolidinophosphoniphosphat (PyAOP), bromotrispyrolidinophosphoni
hexaflophosphat (BroP), clotris(pyrolidin-1-yl)phosphoni hexaflophosphat
(PyCroP), 3-(dietoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-on (DEPBT), O-
(benzotriazol-1-yl)-N,N,N‘,N'—tetrametyluroni hexaflophosphat (HATU), va 4-
(5,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin hydroclorua (DMTMM). Vi
du v& chét phu gia duwgc st dung trong ban md t& nay bao gbm 1-
hydroxybenzotriazol (HOBt), 1-hydroxy-7-azabenzotriazol (HOAt), va N-
hydroxysucxinimit (HOSu). Céc chét nay duoc st dung véi lugng thuong nim
trong khoang tir 1 dén 100mol, va tdt hon 1 nim trong khoang tir 1 d&én 10mol,
dua trén lugng hop chét c6 cong thic 9 (1mol).

Ngoai ra, bazo ¢6 thé duge bd sung, néu cén. Vi du vé bazor nay bao goém
amin hitu co (vi du, trimetylamin, trietylamin, diisopropyletylamin, N-
metylmorpholin,  1,8-diazabixyclo[5,4,0Jundec-7-en, pyridin, va  N,N-
dimetylanilin), mudi kim loai kiém (vi du, natrihydro cacbonat, kalihydro
cacbonat, natricacbonat, kalicacbonat, xericacbonat, natriphosphat, kaliphosphat,
natri hydroxit, va kali hydroxit), hydrua kim loai (vi du,kalihydruavanatrihydrua),
va alkoxit kim loai kiém (vi du,natri metoxit, natrietoxit, natritert-butoxit va kali

tert-butoxit). Bazo nay dugc st dung véi luong thuong nam trong khoang tir 1
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dén 100mol, va tét hon 1a nim trong khoang tir I dén 10mol, dya trén lwgng hop
chét c¢6 cong thire 9 (1mol).

Dung méi dugc st dung trong phan ﬁhg khong bi gi¢i han mot cach cy thé,
mién 12 n6 khong gdy anh hudng bt loi cho phan Gng. Vi du v& dung mdi duoc
st dung trong ban mé ta nay bao gdm rugu (vi dy, metanol), hydrocacbon (vi dy,
benzen, toluen, va xylen), hydrocacbon halogen héa (vi du, metylenclorua,
cloroform va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va
tetrahydrofuran), dung méi phan cyc khong proton (vi du, N,N-dimetylformamit,
dimetyl sulfoxit, v hexametylphosphoramit), va hdn hgp cta ching.

Thoi gian phan Gng nim trong khodng tir 0,1 dén 100 gid, va tot hon 1a tir
0,5 dén 24 gid. Nhiét ¢ phan tng ndm trong khoang tir 0°C dén diém s6i cia
dung moéi, va tét hon 14 tir 0°C dén 100°C.,

Khi axit halogenua dugc biéu thi biang Rs-C(=0)-L (trong d6 L 1a nguyén
tr clo ho#ic nguyén tr brom) dugc st dung, axit halogenua duoc st dungvéi lugng
thubngnénluongkhoéngt&(LSdénIOnuﬂ,Vététhdnlanﬁn1Uongkhoéngtﬁ1
dén 5mol, dua trén luong hop chit c¢6 cdng thire 9 (1mol). Luu y 12 axit halogenua
1a san phdm c6 ban trén thi truong hodc ¢6 thé dugc didu ché theo phwong phép

da biét.
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Ngoai ra, bazo ¢6 thé duoc bd sung, péu can. Vi du vé bazo nay bao gdbm
amin hftu co (vi du, trimetylamin, trietylamin, diisopropyletylamin, N-
metylmorpholin,  1,8-diazabixyclo[5,4,0Jundec-7-en, pyridin ~ va  N,N-
dimetylanilin), mudi kim loai kiém (vi du, natrihydro cacbonat, kalihydro
cacbonat, natricacbonat, kalicacbonat, xericacbonat, natriphosphat, kaliphosphat,
natri hydroxit va kali hydroxit), hydrua kim loai (vi dy,kalihydruavanatrihydrua),
va alkoxit kim loai kiém (vi du, natri metoxit, natrietoxit, natri tert-butoxit va kali
tert-butoxit). Bazo nay dugc st dung véi lugng thuong nam trong khoang tir 1
dén 100mol, va tét hon 12 ndm trong khoang tir 1 dén 10mol, dwa trén lugng hop
chét c6 cong thie 9 (1mol).

Dung mdi dugc sir dung trong phan g khong bi gidi han mot cach cu thé,
mién 12 n6 khdng gdy anh hudng bat loi cho phan tmg. Vi du vé dung mdi dugc
sir dung trong ban md ta nay bao gdm ruou (vi dy, metanol), hydrocacbon (vi
du,benzen, toluen va xylen), hydrocacbon halogen héa (vi du, metylenclorua,
cloroform va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va
tetrahydrofuran), dung moi phén cuc khong proton (vi du, N,N-dimetylformamit,

dimetyl sulfoxit va hexametylphosphoramit) va hdn hop ciia chung.
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Thoi gian phan Gng nam trong khoang tir 0,1 dén 100 gio, va tot hon 13 tir
0,5 dén 24 gid. Nhiét d6 phan ng nim trong khoang tir 0°C dén diém sbi cia
dung mdi, va t5t hon 1a tir 0°C dén 100°C.

Do d6, hop chét c¢6 cong thire (I) theo séng ché thu duogc c6 thé duoc tach
va dugc tinh ché bing cac phuong phap tach, tinh ché da biét nhu ¢o, cd trong
didu kién chan khong, két tinh, chiét bang dung mdi, tai két tha hozic sic ky.

Ngoai ra, trong Phuong phap didu ché A, céc bude "ndi khung azaindol
v6i hop chét ¢ cong thiie 3," "dua Rivao khung azaindol," va "khir nhom bao vé
P1va dua -C(=0)-R4 vao" duge tién hanh theo thi tu nay. Tuy nhién, tht tu nay
¢6 thé dugc thay dbi. Pidu ndy co nghia 13, hop chét nay con c6 thé dugc diéu
chétheothﬁtu”duallyvmakhungazmndoh””néikhungazﬁndolvéihqpchét
c6 cong thire 3," va "khr nhém bao vé Piva dua -C(=0)-R4 vao." Cu thé, hop
chét c6 cong thie 2 dugc cho qua ting budce riéng biét theo thir tu Budce 3, Bude
4, Budce 5 va Budc 2, sao cho nd cé thé tao ra hop chit ¢ cong thiic 7. Piéu kién
duge ap dung cho mdi bude 13 gidng véi cac didu kién dugc mo ta trén day. Ngoai
ra, hop chét nay con co thé duoc didu ché theo thi tu "ndi khung azaindol véi
hop chit ¢ cong thie 3," "khir nhém bao vé P1va dua -C(=0)-Rsvao," va "dua

Rj vao khung azaindol." Cu thé, hop chét c6 cong thitc 6 dugce cho qua ting budc

-72-



19605

riéng biét theo thtr tu Budc 7, Budce §, Budce 5, va Bude 6, sao cho no6 ¢o thé tao
ra hop chét c6 cong thire (I) theo sang ché.

Thém vao dé, trong hop chét trung gian thich hop trong Phurong phap didu
ché A, mot phin tir thé dugc bidu thi bing Ra 6 thé dwoc chuyén héa thanh phan
ttr thé khac dugc biéu thi bang Ry. Vi dy, nhom formyl cé thé duoc chuyén hoa
thanh nhém metyl dugc thé bing nhém di- hodc mono-alkylamino, nhém formyl
c6 thé duoc chuyén héa thanh nhém hydroxymetyl, nhom este ¢6 thé duge chuyén
héathmﬂunhénlcacboxy,vanhénleﬁecéthéduqcchuyénhéathénhnhénlannt
Viéc chuyén héa phan tir thé khong bi giéi han & d6, va viéc chuyén héa da dugc
mo ta trong céc tai liéu cong bd da biét cling nhu trong céc tai liéu tuong tu. Viéc
chuyén hoa phan tir thé Ry tir hop chét ¢6 cong thuc 7 thanh hop chit c6 cong
thtc 8 duge thé hién trong Phwong phép diéu ché B, va viéc chuyén hoa phan tix
thé R, tir hop chit c6 cong thirc 8 thanh h@ chét c6 cong thire 9 dugc thé hién

rong cac Phuong phép didu ché C va D. Viée chuyén héa R, khong bi gi6i han &
céc hop chét trung gian nay, va n6 cé thé duoc tién hanh néu phit hop.

Ngoai ra, & Budc 5 cuia Phuong phép diéu ché A, phuong phép dua R vao
khung azaindoldd dugc mo ta. Thay cho phuong phdp nay, Ri con co6 thé duoc
liy tir nhom formyl. Phuong phép nay s& duge mo ta trong Phuong phép didu ché

E.
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Phuong phép diéu ché B

Phwong phéap didu ché B 14 phuong phap c6 budc chuyén hoa phan tir thé

Ry tir hop chét ¢ cong thirc 7 thanh hop chit c6 cong thirc 8, vi vay thu duge hop

chét c¢6 cong thire (I) theo sang ché.

Ra)m
(Ra)m_ NHP, (3\)/\/NHP1
A

R ,
BuGcll 1a R,, Buoct2

7-1 11

Bu@cg\ /Bu(ycm

(R3)m  NHP
3 /\/ 1

NHP,

h

R2::1

(R\Qg\/
A

R151

l

4
N <
H N

8-1

Viéc chuyén hoa phén tir thé trong phuong phap didu ché nay 1a chuyén

héa nhom formyl thanh nhém metyl duogc thé bing nhém di- hoic mono-

alkylamino. Hop chét c6 cong thirc 7-1 13 hop chét c6 cong thic 7, trong d6 Ry 1a

nhém formyl. Phan tir thé Ry, 14 phén tir thé khong c6 nhém formyl trong phan tir

thé Ry ctia no, trong s6 céc phﬁn tr thé duogc xac dinh 13 Ry. Phén t&r thé Ro, 12

nhém metyl dugc thé bing nhém di- hofic mono-alkylamino, trong s& c4c phan
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to thé duoc x4c dinh 13 Ra. Céc ky hiéu khéac cb nghia tuong tu nhu nghia dugc
mo ta trén day.
Buédce 9

Budce nay 1a phuong phép cho hop chét c6 cong thirc 7-1 qua phan ting kh,
dan dén viéc chuyén héa thanh nhém hydroxymetyl, vi vay thu duoc hop chit c6
cong thtrc 10.

Vi du vé chét khtr bao gém hydrua kim loai kiém (vi du, natribohydrua,
lithibohydrua, natrixyanobohydrua, natri triaxetoxybohydrua,
valithinhdmhydrua), hop chit phirc hydro kim loai (vi du, bis(2-metoxyetoxy)
nhom natrihydrua va diisobutyl nhémhydrua), va phirc boran (phirc boran
tetrahydrofuran, phtc boranpyridin, va cac phltc tuong tu). Chét khir duoc st
dung voi lugng thudng nim trong khoang tir 0,1 dén 100mol, va t5t hon 1a nim
trong khoéang tir 1 dén 10mol, dua trén lugng hop chét c6 cong thire 7-1 (1mol).

Dung moi khong bi giéi han mot cach cu thé, mién 1a n6 khong gy anh
hudng bat loi cho phan tng. Vi du v& dung méi bao gdm hydrocacbon (vi dy,
benzen, toluen va xylen), hydrocacbon halogen héa (vi du, cloroformva 1,2-
dicloetan), nitril (vi du, axetonitril), ete (vi dl}, dimetoxyetan va tetrahydrofuran),

reou (vi du, metanol va etanol), dung modi phén cuc khong proton (vi du,
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dimetylformamit, dimetyl sulfoxit va hexametylphosphoramit), nuéc va hdn hop
cua ching.

Thoi gian phan Gng nim trong khoang tir 0,1 dén 100 gio, va tot hon 14 tir
0,5 dén 24 gid. Nhiét do phan tng ndm trong khoang tir 0°C dén diém soi cta
dung mbi, va tét hon 13 tir 0°C dén 100°C.

Do d6, hop chit ¢6 cong thire 10 thu duge c¢6 thé dugc tach va dugc tinh
ché bing cac phuong phép tach, tinh ché da biét, hodc no ¢ thé duoc cho qua
budec tiép theo ma khong cin budc tach va tinh ché nay.

Budce 10

Budce nay 1a phuong phép cho hop chit c¢6 cong thirc 10 qua phan Ung
Mitsunobu dé thu dugc hop chét ¢6 cong thire 11.

Vi du vé& chét phan tng Mitsunobu duge sit dung trong ban md ta nay bao
gdm dietyl azodicacboxylat va diisopropyl azodicacboxylat. Chéit phan Ung
Mitsunobu dugc st dung véi luong thuong ndm trong khoang tir 1 dén 100mol,
va tét hon 1a ném trong khoang tir 1 dén 10mol, dwa trén lugng hop chét c6 cong
thtrc 10 (1mol).

Vi du v& chit phan tng phosphin dugc st dung trong ban mé ta nay bao
gdm triphenylphosphin, tributylphosphin va trifurylphosphin. Chéit phan tng

phosphin dugc st dung véi lugng thuong nim trong khoang tir 1 dén 100mol, va
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t6t hon 1a nim trong khoang tir 1 dén 10mol, dva trén lugng hop chét c6 cong
thtc 10 (1mol).

Dung moi khong bi giéi han mdt cach cu thé, mién 13 n6 khéng gdy anh
hudng bit loi cho phan Gng. Vi du v& dung méi bao gdm hydrocacbon (vi
du,benzen, toluen, vaxylen), hydrocacbon halogen héa (vi du,cloroformva 1,2-
dicloetan), nitril (vi du,axetonitril), ete (vi dy, dimetoxyetanva tetrahydrofuran),
ruou (vi du, metanolvaetanol), dung moi phén cyc khdng proton (vi du,
dimetylformamit, dimety! sulfoxit va hexametylphosphoramit), nuéc va hdn hop
cta chung.

Thoi gian phan tng ndm trong khoang tir 0,1 dén 100 gid, va tét hon 1a tir
0,5 dén 24 gid. Nhiét do phan tng nim trong khoang tir 0°C dén diém s6i cla
dung moi, va tét hon 1a tir 0°C dén 100°C.

Do d6, hop chét c6 cong thire 11 thu dugc c6 thé duogc tach va duoc tinh
ché bang cac phuong phép tach, tinh ché da biét, hodc no c6 thé dugce cho qua
bude tiép theo ma khong can budc téch va tinh ché nay.

Buéce 11
Budce nay 1a phuong phap cho phép hop chét ¢6 cong thirc 7-1 phan tng

v6i amin, 14 san phdm c6 ban trén thi trudng hodc c¢b thé duge thu dugc bing
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phuong phap da biét, theo phan Gmg amin héa kht bing céch st dung chat khtt,
vi vy thu dugc hop chét co cong thire 11.

Vi du vé chét khir duoc stir dung trong ban md ta ndy bao gbm hydrua kim
loai nhu  natribohydrua, lithibohydrua, natrixyanobohydrua,  natri
triaxetoxybohydrua, lithi nhém hydrua, bis(2-metoxyetoxy) nhom natrihydrua,
phtte boran tetrahydrofuran, hodc diisobutyl nhom hydrua. Ngoai ra, axit v co
nhu axit clohydric hodc axit bromhydric, axit hitu co nhu axit axetic, axit
paratoluensulfonic hodc axit triflometansulfonic, hodc axit Lewis nhu titan
tetraclorua hodc ytterbi triflometansulfonat c6 thé dugc bd sung va dugc str dung,
néu cin. Chit khtr dwoc st dung véi lugng thuong ndm trong khoang tir 0,5 dén
100mol, va tét hon 1& nim trong khoang tir 0,5 dén 10mol, dua trén lugng hop
chét c6 cong thl'xc 7-1 (1mol). Axit duge st dung voi lugng thudng nim trong
khoang tir 0,5 dén 100mol, va t6t hon 1& ndm trong khoang tir 1 dén 10mol, dya
trén luong hop chit c¢6 cong thic 7-1 (1mol).

Dung moi khéng bi gi¢i han mot cach cu thé, mién 12 né khong gy anh
hudéng bét loi cho phén Gng. Vi du vé dung méi bao gdm hydrocacbon (vi
du,benzen, toluen va xylen), hydrocacbon halogen héa (vi du, cloroform va 1,2-
dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va tetrahydrofuran),

ruou (vi du, metanol va etanol), dung moi phén cuc khong proton (vi du,
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dimetylformamit, dimety] sulfoxit va hexametylphosphoramit), nuéc, va hén hop
cta chung.

Thoi gian phan Gng nim trong khoang tir 0,1 dén 100 gid, va tét hon 13 tir
0,5 dén 24 gid. Nhiét d6 phan Gng nim trong khoing tlr 0°C dén diém sbi cla
dung mdi, va tét hon 12 tir 0°C dén 100°C.

Do dé, hop chét c6 cong thire 11 thu duoc ¢ thé dugc tach va duge tinh
ché béng cac phuong phap tach, tinh ché d3 biét, hodic no cb thé duoc cho qua
buée tiép theo ma khong can bude tach va tinh ché nay.

Bude 12

Budc nay 1a phuong phap khir nhém.béo vé d6i voi nhém bao vé P; cia

hop chét ¢6 cong thire 11 dé thu duoc hop chét ¢ cong thire 8-1. Budce ndy c6

thé duoc tién hanh theo phuong phép trong tw nhu phuwong phap duge néu & Bude

Do d6, hop chét c6 cong thire 8-1 thu duge duge xtt Iy theo cach tuong tur
nhu trong truong hop khir hop chét c¢6 cong thic 8 thanh hop chét c6 cong thirc
(I) theo sang ché trong Phuong phép didu ché A, vi vay thu duoc hop chét co
¢dng thice (I) theo sdng ché. |

Phuong phép diéu ché C:
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Phuong phap diéu ché C 1a phuong phép c6 budc chuyén héa phn tir thé
Ry tir hop chit c6 cong thirc 8 thanh hop chét c¢6 cong thirc 9, vi vy thu duge hop

chét ¢6 cong thire (1) theo sang ché.

R NH (Rs) NH
( 3)n>\/ Py \m/\/ 2
X X )
R1a )n R‘la ;;
CHO 2b
al S 7 s
N N/ N N/
_ H
H ) 9-2
8-2 Bwéc 15
Buwde 13 Budc 15
R NH (Ra) NHP
( 3)m/\/ P4 Q/\/ 1
N
A, Budc 14 R Jn
R1a ) 1a R
Vi l\ OH - ah 28
N~ N H N
12-1 13-1

Viéc chuyén hoa phin tir thé 12 chuyén hoa nhém formyl thanh nhém metyl
duogc thé bing nhém di- hoic mono-alkylamino va chuyén héa nhém formyl
thanh nhom hydroxymetyl. Hop chét c6 c@ng thic 8-2 14 hop chét c6 cong thic
8, trong d6 Rz 1a nhom formyl. Phén ti thé Rop 1a nhém hydroxymetyl, hodc nhom

metyl dugc thé bing nhém di- hodc mono-alkylamino, trong s§ céc phan tir thé
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dugc xac dinh 1a Ry. Céc ky hi€u khac c¢6 nghia twong ty nhu nghia duge mo
tatrén day.
Budce 13

Buéce nay la phuong phap cho nhém formyl ctia hop chat c6 cong thic 8-
2 qua phéan ung khir sao cho né duoc chuyén héa thanh nhém hydroxymetyl, vi
véy thu dugc hop chit ¢ cong thirc 12-1. Budce nay c6 thé dugc tién hanh theo
phuong phap tuong tu nhu phuong phéap dué‘c néu & Bude 9.
Buéc 14

Budc nay la phuong phép cho hop chét c6 cong thire 12-1 qua phan tGng
Mitsunobu dé thu dugce hop chit ¢6 cong thirc 13-1. Budc nay c6 thé dugc tién
hanh theo phuong phép twong tu nhu phuong phap duge néu ¢ Bude 10.
Budce 15

Budc nay la phuong phap khtr nhém bdo vé db1 v6i nhém bao vé nhom
amino cta hop chét c6 cong thire 12-1 hodc hop chét c6 cong thire 13-1, vi vay
thu duoc hop chit c6 cong thirc 9-2. Budce ndy cb thé duoc tién hanh theo phurong
phép tuong tu nhu phuong phép duoc néu ¢ Bude 7.

Do do, hop chét c6 cdng thtrc 9-2 thu dugc ¢6 thé duoc tach va duge tinh
ché bang cac phuong phép téch, tinh ché da biét, hodc né ¢ thé duoc cho qua

bude tiép theo ma khong cdn bude tach va tinh ché nay.
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Do dé, hop chét ¢6 cong thirc 9-2 thu duge duge xit Iy theo cach tuong tu
nhu trong trudng hop khir hop chét ¢é cong thirc 9 thanh hop chét c6 cong thirc
(I) theo séang ché trong Phuong phép didu ché A, vi vay thu duoc hop chét co
cong thuc (I) theo sdng ché.

Phuong phép diéu ché D:

Phuong phap diéu ché D 1a phuong phap c6 bude chuyén hoa phin tir thé

Ratlr hop chét c6 cong thire 8 thanh hop chét c6 cong thire 9, vi vay thu duoc hop

chét c6 cong thirc (I) theo séng ché.

(R3) NHP (Radm  NH
m/\/ H 1 ' \/\/ | 2
R \ )n R1a \ )n
1a
R
) |\ CO,R, ) l\ 2
83 - Buwdc 18 9-3
Budc 16 Buoc 18
(Ra) (Ra) NHP
o NHP; g 1
N
R, X )” Buwdée 17 Ria )“o
~
NN NN
12-2 13-2
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Hop chdt c¢6 cong thirc 8-3 1a hop chit c¢6 cong thac 8, trong d6
Ralanhémeste C(=0)ORx. Viée chuyén hoa phan tir thé 1a viéc chuyén héa nhém
este thanh nhém cacboxy va nhém amit. Phan tir thé Rac 1a nhém cacboxy hodc
nhém dugce biéu thi bang -C(=O)-N(Rx)(Ry), trong s6 cdc phan tir thé duoc xac
dinh 1a Ry. Céc ky hiéu khéc c6 nghia trong tu nhu nghia dugc mo tatrén day.
Budce 16

Budce nay la phuong phap cho hop chét c6 cong thirc 8-3 qua phan Ung
thiy phan trong diéu kién bazo, vi vy thu dugc hop chét ¢6 cong thac 12-2.

Vi du v& bazo, ma tét hon 12 dugc st dung trong ban md ta nay, bao gdm
natrihydro cacbonat, natricacbonat, kalicacbonat, xericacbonat, natri hydroxit,
kali hydroxit, va lithi hydroxit. Bazo dugc st dung vdi luong thudong nim trong
khoéng tir 0,5 d&&n 100mol, va tét hon 12 ndm trong khoang tir 1 dén 10mol, dya

‘trén lwong hop chat c6 cong thire 8-3 (1mol).

Dung mdi khoéng bi gidi han mot céch cu thé, mién 1a n6 khong giy anh
hudng bt lgi cho phan tng. Vi duy v& dung mdi bao gdm nuée, metanol, etanol,
isopropanol, tetrahydrofuran, 1,4-dioxan, va N,N-dimetylformamit. Cac dung
mdi ndy c6 thé duoc st dung riéng biét hodc két hop. Thoi gian phan Gng nim
trong khoang tr 0,1 dén 100 gio, va tét hon 1a tir 0,5 dén 24 giv. Nhiét do phan

g nidm trong khoang tir 0°C dén didm sbi clia dung moi, va tét hon 1a tir 0°C
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dén 100°C. Do d6, hop chét ¢ cong thire 12-2 thu duoc ¢6 thé duogc tach va duoc
tinh ché bang chc phuong phap tach, tinh ché di biét, hodc né c6 thé duoc cho
qua bude tiép theo ma khong can bude tach va tinh ché nay.

Buédce 17

Budc nay 1a phuong phép cho hop chit c¢6 cong thirc 12-2 va amin qua
phan ¢ng amit hoa dé thu duge hop chét ¢6 cong thire 13-2.

Viéc amit hoa ¢ thé duoc tién hanh bing céc phuong phip thong thuong
da biét. Vi du v& bang cic phuong phap thong thudng da biét nay 12 phwong phap
cho phép hop chét ¢6 cong thirc 12-2 phan Gng vi amin twong tngvoi sy ¢6 mat
clia chit ngung tu (xem tai lidu: "Peptit Gosei no Kiso to Jikken (Base and
Experiments of Peptit Synthesis)" (Nobuo IZUMIYA, et al., Maruzen, 1983)).
Do do, hop chét ¢6 cdng thic 13-2 thu dugce ¢6 thé duoc tach va dugc tinh ché
bang cic phwong phap téch, tinh ché da biét, hodic n6 ¢ thé duoc cho qua bude
tiép theo ma khong cin bude tach va tinh ché nay.

Bude 18

Budc nay 1a phuong phap khtr nhém béo vé dbi voi nhém bao vé nhém
amino cua hgp‘ chét c6 cong thirc 12-2 hodc hop chét c6 cong thire 13-2, vi vay
thu dugc hop chit c6 cong thirc 9-3. Bude nay ¢6 thé duoc tién hanh theo phuong

phép twong tu nhu phuong phép dugc néu & Bude 7. Do do, hop chét co cong
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thirc 9-3 thu duoc c6 thé duge tach va duoc tinh ché bang cac phuong phap tach,
tinh ché da biét, hogc n6 c6 thé duge cho qua bude tiép theo ma khong can bude
tach va tinh ché nay.

Phuong phép diéu ché E:

(Re)n  NHP R
(Ra)g\/NHm NP . ( 3{9\/NHP1
~NH
A
n n
oHe YOI HOG Buoc2r N
Budic 20 Rz "Rz
a Sy Re a8 a
N N/ I\l N/ N N
p’2 Pz P,
14 15 16
Buwdc 23
Buwdc 25
(R3)m NHP R NHP
\/\/ 1 o H( S)n:\ H 1
S ™
H,NOG )Fr; VAR i
4 | \/ ‘ 74 1 NeRe
Buwdc 19 N7 N NN
P2 p2
17 18
Buwdc 24 Bwéc 22
(Ra)m  NHP,
N A ,
Buwodc 26
> R ™ >n -
1b R
/ I\ 2
NTN?
Py
7-2
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Phuong phap didu ché E 14 phuong phép khir hop chét ¢6 cong thic 14 ¢o
nhém formyl 1am phén tir thé cia azaindol thanh hop chét ¢6 cong thirc 7-2 c6 Ry
bing cach chuyén héa nhém formyl. Rip 1a nhém oxazol-5-yl, nhom 4-metyl-5-
oxo0-4,5-dihydro-1,3,4-oxadiazol-2-yl, nhom 1,3,4-oxadiazol-2-yl, hodc nhom
1,2,4-oxadiazol-5-yl, trong sd cac phﬁn tr thé dugc biéu thi béng Ri1. Hop chit co
cong thic 14 c6 thé duge thu duge tir 4-clo-1H-pyrolo[2,3-b]pyridin-3-
cacbaldehyt ¢6 bén trén thi truong hodc cac chét trong ty, qua Budc 2 va Buéde
4. Céc ky hiéu khac c6 nghia tuong tw nhu nghia duge md ta trén day.

Budgce 19

Budce nay 1a phuong phép cho phép hop chét ¢6 cong thirc 14 hoat dong
trén para-tolylsulfonylmetylisoxyanuatrong didu kién bazo dé tao ra nhan oxazol,
vi vay thu dugce hop chét c¢6 cong thirc 7-2.

Para-tolylsulfonylmetylisoxyanua dugc st dung v6i lwong thuong nim
trong khoang tfr 1 dén 100mol, va tdt hon 1a ndm trong khoang tir 1 dén 10mol,
dua trén lwong hop chét c6 cong thire 14 (1mol).

C6 thé str dung bazo hitu co hozic bazo vo co trong ban md ta nay lam bazo.
Vi du vé bazo hitu co bao gdm alkyl aminnhu dixyclohexylamin, diisopropylamin,
dietylamin, trietylamin, tributylamin hodc diisopropyletylamin, alkyl anilin nhu

N,N-dimetylanilin, amin di vong nhu piperidin, pyrolidin, 2,2,6,6-tetrametyl-
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piperidin, morpholin, piperazin, imidazol, 1-etylpiperidin, 4-metylmorpholin, 1-
metylpyrolidin, 1,4-diazabixyclo[2,2,2]octan hodc 1,8-diazabixyclo[5,4,0]-7-
undecen, mudi amoni bac bén nhu benzyltrietylamoniclorua hodc metyltrioctyl-
amoniclorua, va diaminnhu N,N,N',N'-tetrametyletylendiamin. Vi du vé bazo vo
co bao gém natri hydroxit, kali hydroxit, naﬁicacbonat, kalicacbonat, natrihydro
mmhmﬂg@kdﬂwmbcmbmmtBwvdmxs&&mgv&hmmg&u&gn&nﬁmg
khoéngtﬁ(LSdén10nuﬂ,Vététhonlanénxuongkhoéngt&].d&nSnuﬂ,duaUén
luong hop chét c6 cong thire 14 (1mol).

Dmgm&mmcwdmg&mgﬁ@ﬁmym&gmg&hmn@m&hwﬂ@
nﬁénlénékh@nggéyénhhuéngbétkﬁchoph@1&ng[ViduVé(hmgrnéiduqc
st dung trong ban mo ta nay bao gbdm rwou (vi dyu, metanol), hydrocacbon (vi
du,benzen, toluen va xylen), hydrocacbon halogen héa (vi du, metylenclorua,
cloroform va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi dy, dimetoxyetan va
tetrahydrofuran), dung méi phan cuc khong proton (vi du, N,N-dimetylformamit,
dimetyl sulfoxit va hexametylphosphoramit) va hén hop ctia chung.

Thoi gian phén tng nam trong khoang tir 0,1 dén 100 gid, va tét hon 1a tir
0,5 dén 24 gid. Nhiét d6 phan ¢mg nim trong khoang tir 0°C dén diém soi cla

dung méi, va tét hon 1a tir 0°C dén 100°C.
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Do do, hop chét co cong thie 7-2 thu dugce ¢ thé dugc tach va duoc tinh
ché bang céc phuong phap tach, tinh ché da biét, hodc no ¢6 thé dwge cho qua
budce tiép theo ma khong cin budce tach va tinh ché nay.

Bude 20

Budc nay la phuong phép cho hop chét c6 cong thirc 14 vao phan tmg oxy
héa dé thu duoc hop chit ¢ cong thirc 15.

Viéc oxy héa c¢6 thé duge tién hanh theo phuong phép chung da biét, vi du,
phuong phip duge mo ta trong tai liu: "Sth edition, Jikken Kagaku Koza 17, Yuki
Kagobutsu no Gosei V, Sanka Hanno (Sth Edition, Experimental Chemistry
Seminar 17, Synthesis of Organic Compounds V, Oxidation Reaction)," do
Chemical Society of Japan xudt ban (2005), hodc phuong phép twong duong véi
né. Trong phéan g nay, t6t hon 1 str dung phuong phép oxy hoa Pinnick (vi du,
tai liéu: “Tetrahedron 1981, 37, 2091”).

Do do, hop chét c6 cong thire 15 thu dugc co thé duoc tach va duoc tinh
ché bing cac phuong phép tach, tinh ché d3 biét, hodc né co thé duoe cho qua
budc tiép theo ma khong can budc tach va tinh ché nay.

Budce 21
Budce nay 1a phuong phép cho hop chét c6 cdng thirc 15 va hydrazin, 14 san

pham c6 ban trén thi truong hodc co thé duoc didu ché bang phuong phap da biét,
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vao phéan tng ngung tu loai nude, vi vay thu dugc hop chét c6 cong thirc 16. Vi
du vé hydrazinduoc str dung & budc nay bao gbdm hydrazin monohydrat va formyl
hydrazin. Bugc nay co thé duoc tién hanh theo phuong phap da biét bang cach st
dung chét ngung tu théng thudng, vi vay thu dugc hop chét c6 cong thuc 16.

Budgc nayco thé duge tién hanh theo phuong phép twong tu nhu phuong
phép dugc néu & Budce 8.

Do do, hop chét ¢ cdng thire 16 thu dugce c6 thé duoc tach va duoc tinh
ché bing céc phu‘ong phap tach, tinh ché da biét, hodc no c¢b thé dugc cho qua
bude tiép theo ma khong can budc tach va tinh ché nay.

Budce 22

Budc nay 1a phuong phap chuyén hoéa nhém axyl hydrazit ctia hop chét co
cong thtrc 16 thanh nhén 1,3,4-oxadiazol dé thu duoc hop chét ¢6 cong thirc 7-2.

Budce ndy c6 thé duoc tién hanh theo phuong phap da biét théng thuong
(vi duy, tai liéu: “J. Med. Chem, Vol. 34, p. 2060, 1991, Tetrahedron Letters, vol.
49, p. 879, 2008, J. Med. Chem., vol. 52, p. 6270, 2009”). Hop chét c6 cong thirc
7-2 ¢6 thé duoc duoce tdng hop, vi du, bing cich cho trietyl orthoformat, trietyl
orthoaxetat, trietyl orthopropionat, axitanhydrit, axetyl clorua hodc céc chét

tuong tu phan tng voi hop chét c6 cong thirc 16, va hop chét nay duoc st dung
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v6i luong thudng niam trong khoang tir 1 dén 100mol, va tét hon 14 ndm trong
khoang tur 1 dén 10mol, dua trén luong hop chét ¢6 cong thirc 16 (1mol).

Néu cn, axit Lewis, bao gdm axit vd co nhu axit clohydric hodc axit
bromhydric va axit hitu co nhu axit axetic, axit para-toluensulfonic hodc axit
triflometansulfonic, ¢6 thé duge bd sung. Axit ndy duge st dung voi lugng
thubngnﬁnlmongkhoéngt&(LOldénIOOnuﬂ,vatéthonlénénlﬁongkhoéngv&
(LOSdénIOnuﬂ,duah@nluqngliqpchét16(hnoD.

Dung moi dugc st dung trong phan tng khong bi gi¢i han mot cach cu thé,
mién 1a n6 khong gay anh huong bt lgi cho phan tng. Vi du v& dung méi duoc
st dung trong ban mo ta nay bao gdm rugu (vi du, metanol), hydrocacbon (vi du,
benzen, toluen va xylen), hydrocacbon halogen hoéa (vi du, metylenclorua,
cloroform va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va
tetrahydrofuran), dung moi phan cuc khong proton (vi du, N,N-dimetylformamit,
dhndylmﬂﬁmﬁx@}wxmnaymhoqﬂmmmﬁﬂ,véhénhgpcﬁadﬁngDonthu
duoc hop chét c6 cong thire 7-2 ¢b thé duoc tach va duge tinh ché bing cac
phuong phép tach, tinh ché d3 biét, hodc n6 ¢b thé duge cho qua bude tiép theo
rnakhéngcénbuéctéd1véﬁnhchénay

Budc 23
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Budéce nay c6 thé duoc tién hanh theo phwong phép twong tu nhu phuong
phép duge néu & Budce 14.

Do d6, hop chit ¢é cong thirc 17 thu dugce ¢6 thé duoc tach va duoc tinh
ché bing cac phuong phép tach, tinh ché da biét, hodc no c6 thé duge cho qua
buécﬁéptheornékhéngcénbuéctédnvaﬁnhchénéy
Budce 24

Buéc nay 1a phuong phép chuyén hoa amit nhém ctia hop chét c6 cong
thtrc 17 thanh nhén 1,2,4-oxadiazol, vi vy thu dugc hop chét co cong thtrc 7-2.

Budce nay c6 thé duoc tién hanh theo phuong phap twong ty nhu phuong
phép dugc néu & Budce 22.

IX)dé,hqpchétcéc@ngth&c7<2ﬂm1duqccéthéduoctédlvédugcﬁnh
ché bang cac phuong phép tach, tinh ché da biét, hodc no6 co thé duoc cho qua
bude tiép theo ma khong can budc tach va tinh ché nay.

Buéc 25

Buécnﬁyl&phuongphépchuyélhéanhénlaxylhymmzﬁcﬁahqpchétcé
cong thtrc 16 thanh nhén 1,3,4-oxadiazolon, vi vay thu dugc hop chét c6 cong
thtc 18. Hop chéit ¢6 cong thuc 18 cd thé dugc duogc téng hop, vi du, béng cach
chocacbonyhnﬁdamﬂ,phosgmlhoéccécchﬁiuongh;phalﬁngvéihqpchétcé

cOng thtre 16.
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Bude ndy c6 thé duge tién hanh theo phuong phép twong ty nhu phuong
phéap dugc néu & Budce 22.

Do d6, thu dugc hop chit ¢6 cong thirc 18 ¢6 thé dugc tach va duoc tinh
ché bing céc phuong phép tach, tinh ché da biét, hodc né ¢6 thé duge cho qua
budce tiép theo ma khong can bude tach va tinh ché nay.

Budc 26

Budce nay 1a phuong phép cho hop chét ¢6 cong thirc 18 vao phan ing alkyl
hoa véi sy c6 mat cua bazo dé thu duogc hop chét c6 cong thirc 7-2.

Viéc alkyl hoa c6 thé dugc tién hanh bing cac phuong phap thong thudng
da biét.

Do do, hop chét c6 cong thirc 7-2 thu duge ¢ thé dwoc tach va duoc tinh
ché bang céc phuong phép tach, tinh ché dé biét, hodc no6 ¢ thé dugce cho qua
budc tiép theo ma khong cén budc tach va tinh ché nay.

Do d6, hop chit ¢6 cong thirc 7-2 thu duge ¢6 thé tao ra hop chét c6 cong
thiee (1) theo sang ché theo cach twong tw v6i phuong phép thu dugc hop chét ¢6
cong thuc (I) theo sdng ché tir hop chét c6 cong thite 7 trong Phuong phap diéu
ché A.

Hop chét theo séng ché c6 thé duoc tach va duoc tinh ché mot cach dé dang

theo phuong phép tach théng thuong. Vi du vé cac phuong phap nay bao gbm
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chiét bang dung mdi, tai két tinh, sic ky long hidu ning cao pha déo diéu ché, sic
ky cot va sic ky 16p méng didu ché.

Khi hop chét theo sing ché c6 cic chét ddng phan nhu chit déng phan
quang hoc, chét ddng phan 14p thé, chit déng phéan vi tri, chit ddng phéan quay
hodc chét hd bién, cac chit ddng phan ndy va hdn hop cua ching 12 cling duge
bao ham trong hop chit cia sang ché. Vi du, khi hop chit theo sang ché c6 chét
ddng phan quang hoc, chit ddng phan quang hoc thu duge 12 két qua cia viée
phan giai hon hop triét quang cling duge bao ham trong hop chét cua sang ché.

Hop chét theo sang ché hoic mudi cta né o thé 1a tinh thé. Cho du néu
dang tinh thé 1a dang don hozc hdn hop da h;1nh, tinh thé nay dugc bao ham trong
hop chit theo sang ché hosic mudi ctia né. Tinh thé nay c6 thé dugc didu ché bang
cach tinh thé héa hop chit nay theo phuong phép két tinh da biét. Hop chit theo
sang ché hoic mubdi ctia né cé thé 14 solvat (vi du, hydrat), ho#c khdng phai solvat
va ¢4 hai dang nay déu dugce bao ham trong hop chét theo sang ché hoic mubi
ctia n6. Hop chét dugc dénh ddu bing chit dong vi (v du, doteri, *H, 1*C, 1*C, *°S
val?]) hoic céc dang tuong tu cling dugce bao ham trong hop chét theo sang ché
hodc mudi cta no.

Tién duogc chit ctia hop chét theo sdng ché hodc mudi ctia né c6 nghia 1a

hop chit ma co thé chuyén hoa thanh hop chét theo sang ché hodc mubi ctia né 1a
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két qué cta viéc phan (ng véi enzym, axit da day hodc cac chét tuong tu trong in
vivo diéu kién sinh ly; cu thé, hop chét chiu oxy hoa, khtr, thity phén, va cac diéu
kién tuong tu bing enzym, sao cho né duge thay d6i thanh hop chét theo sang
ché hodc mudi cta no, hoic hop chét chiu su thiy phéan hodc phén tng tuong tu
dudi tdc dong cua axit da day hodc chét twong tu, sao cho né duoc thay d6i thanh
hop chét theo sang ché hodic mubi cta n6. Ngoai ra, tién duge chét cta hop chét
theo sang ché hodc mubi ctia n6 con b thé 1a hop chét s& thay dbi thanh hop chat
theo sang ché hodc mudi clia né trong didu kién sinh Iy nhu dwge mo ta trong tai
lidu: "Iyakuhin no Kaihatsu (Development of Pharmaceutical Products), Vol. 7,
Bunshi Sekkei (Molecular Designing), pp. 163-198, published by Hirokawa
Shoten, 1990".

Mubi ctia hop chit theo sang ché khong bi gi¢i han mot cach cu thé, mién
Ja n6 1a dugce dung, va n6 cd nghia la mubi thuong dugc st dung trong linh vuc
hoéa hitu co. Vi du v& mudi nay bao gdbm mudi, nhu mubi cong bazo trong nhém
cacboxykhi hqp chit theo séng ché c6 nhém cacboxy, hogc mudi cdng axit trong
nhém amino hodc nhom di vong bazo khi hop chit nay c6 nhém amino ho#c
nhom di vong bazo.

Vi du vé mubi céng bazo bao gémz mubi kim loai kiém nhu mudi natri

hodc mudi kali; mudi kim loai kiém tho nhu mudi canxi hodc mudi magie; muoi
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amoni; v4 mudi amin hitu co nhu mudi trimetylamin, mubi trietylamin, mudi
dixyclohexylamin, mudi etanolamin, mudi dietanolamin, mudi trietanolamin,
mudi procain va mubi N,N'-dibenzyletylendiamin.

Vi du v& mudi cong axit bao gdm: mudi axit vo co nhu hydroclorua, sulfat,
nitrat, phosphat, hodc perclorat; mudi axit hitu co nhu axetat, format, maleat,
fumarat, tartrat, xitrat, ascorbat, hodc trifloaxetat; va sulfonatnhu metansulfonat,
isethionat, benzensulfonat, hodc p-toluensulfonat.

Hop chét theo sang ché hodic mubi ctia hop chét nay c6 hoat tinh trc ché
chon loc @i véi JAK3, cao hon ddi véi JAK 1 va JAK2. Ngoai ra, hgp chét theo
sang ché hodc mubi ctia hop chit ny c6 tdc dung ngén chin t8t su phat trién cta
PBMC & ngudi. Do hop chét theo sang ché hoic mudi ctia hop chét nay c6 hoat
tinh tc ché JAK3 tot, n6 1a hitu ich lam thube dé phong ngtra hodc diéu tri bénh
lién quan dén JAK3. Ngoai ra, do hop chét theo sang ché hodc mudi cta hop chit
nay c6 do chon loc tdt véi JAK3, né 1a hitu ich lam thudc dé lam giam céc tac
dung phu dugc tao ra boi JAK1 va JAK2 (nghfa 1a, ting lipit, bénh thiéu mau,
gidm bach cAu, e ché mién dich, va cc tac dung tuong tu). "Bénh lién quan dén
JAK3" 13 bénh, ma pham vi anh hudng ctia n6é dugc lam gidm va tri¢u chirng cua
no dat duogc su thuyén giam, duge 1am diu, va/hodc dugce phuc hdi hoan toan bang

c4ch loai bd, ngin chin va/hodc e ché chie nang clia JAK3. Vi du vé bénh lién
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quan dén JAK3 bao gbm bénh tu mién (bénh viém khép dang thap, lupus ban do
toan thin, bénh xo cing bi, viém da co/viém da co, hdi chimg Sjogren, bénh
Behcet va céc bénh tuong tu), bénh di tng (hen phé quan, viém miii di tng/bénh
sbt mua co khd, viém da di ing, di Gng thitc &n, sbc phan v¢, di tmg thudc, ching
phat ban, viém mang két va cac bénh twong tg), bénh vé hé théng than kinh (bénh
da xo cing, bénh Alzheimer va cac bénh twong tu), bénh viém dudng rudt (bénh
viém loét dai trang, bénh Crohn), bénh vay nén, bé&nh viém da tiép xuc, bénh tiéu
dudng, bénh tidu chay phan md, bénh nhiém virut, hoi chang suy kiét phdi cip
tinh (ARDS), bénh ménh ghép chéng lai vt chi (GVHD), bénh dao thai bd phan
ghép, bénh mau 4c tinh (ung thu hach bach huyét, bénh bach cau), va cée khéi u
4c tinh khac. Trong sd nay bénh, bénh vay nén, bénh manh ghép chdng lai vat
chtd, bénh da xo cing, bénh viém duong rudt, lupus ban doé toan than va bénh
viém khop daﬁg thip dwoc wu tién, va bénh viém khép dang thip hodc bénh da
x0 cing la dugce uu tién hon.

Khi hop chét theo séng ché hodc mudi ctia hop chét nay dugce st dung lam
thubc, chat mang dugc dung co thé dugc trén vao hop chit, néu cin, va mot vai
dang lidu 6 thé duoc tiép nhén tiy thudc vao muc dich phong ngira hodc didu tri
bénh. Dé lam dang liéu nay, mot chét bét ky trong sb céc chét ding qua dudng

miéng, thude tiém, thudc dan, thuéc md, thude xong, miéng dan va céc dang
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twong tu c¢6 thé duge tiép nhan. Do hop chit theo sang ché hodc mubi ciia né co
kha ning hép thu tét qua dudng miéng, t6t hon 14 chit ding qua dudng miéng
dugc tiép nhan. Cac dang lidu nay c6 thé duge bao ché bang phwong phép bao
ché thuong duge st dung, ma nguoi c6 hiéu biét trung binh trong linh vuc nay da
biét.

D& lam chét mang dugc dung, mot vai loai chit mang hitu co hodc vo co,
ma thudng dugce st dung lam nguyén li€u bao ché, duoc st dung. Chét mang nay
duoc tron dudi dang ta duogc, chét két dinh, chét gdy rd hodc chét bdi tron vao ché
phém rén, va con dugc tron dudi dang dung mot, chit hoa tan, chét tao huyén phu,
chét ding truong, chét dém, chét lam diu va cic chét twong tu vao ché pham I6ng.
Ngoai ra, cac chat phu gia bao ché nhu chat khir tring, chit chdng oxy hoa, chét
tao mau, chét tao ngot hodc chét 6n dinh cling c6 thé duoc st dung, néu can.

Trong qué trinh bao ché ché phdm rin dé dung qua duong miéng, ta duoc,
va néu can, ta dugc, chét két dinh, chét gdy rd, chit boi tron, chét tao mau, chét
a0 mii va céc chit tuong tu dugc bd sung vao hop chét theo sang ché, va tiép do,
vién nén, vién nén dugc bao, thudc cém, ché phém dang bdt, vién nang, va céac
dang tuong tu co thé duoc bao ché bang phuong phap thong thuong.

Trong qué trinh bao ché thudc tiém, chét didu chinh do pH, chét dém, chit

]am 8n dinh, chét ding truong, thubc gdy té cuc bd va cac chét tuong tu duoc bd
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sung vao hop chét theo sang ché, va tiép d6, ché phém tiém dudi da, trong co, va
trong tinh mach ¢6 thé dugc bao ché bang phuong phép thong thuong.

Luong cta hop chit theo sang ché dé tron vao mdi trong s cac dang lidu
néu trén la khong ¢b dinh, va né phu thudc vao triéu chirng ciia bénh nhan dugc
dung hop chat nay, hodc dang lidu hodc cac yéu tb twong tur. No6i chung, mong
mudn 14 hop chét theo sang ché duge st dung v6i lidu ndm trong khoang tir 0,05
dén 1,000mg trén mdi lidu don vi trong trudng hop tac nhan dung qua dudng
miéng, va voi liéu nim trong khoang tir 0,01 dén 500mg trong trudng hop thubc
tiém, va v6i lidu ndm trong khoang tir 1 dén 1,000mg trong trudng hop thude dan.

Liéu duoc 4p dung ctia thube c6 dang 1idu néu trén thay ddi phu thude vao
triéu ching, trong luong co thé, tudi, gidi tinh va céc yéu t6 tuong tu ctia bénh
nhan, va né khong thé duoc xéc dinh mot cach vo didu kién. N6i chung, hop chét
theo sang ché co thé dugc ap dung véi lidu nim trong khoang tir 0,05 dén
5,000mg,va t5t hon 1a tir 0,1 dén 1,000mg, cho mdi ngudi 1én (trong lugng co
thé: 50 kg) trong mot ngay. Tbt hon 1a 1idu nay duoc ding cho bénh nhan mot lan
trong ngay, hodc chia thanh 2 hodc 3 Jan.

Vi du thye hién sang ché
Duéi day, sang ché s& dugc mo ta cu thé trong cic vi du sau. Tuy nhién,

céc vi du nay khéng nam muc dich giéi han pham vi clia sing che. Céc loai chét
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phén Gng dugce st dung trong vi du 13 sén phém c¢6 ban trén thi trudng, trir khi ¢6
quy dinh khéc. Dbi véi sic ky silicagel, Biotage SNAP Cartridge Ultra do Biotage
san xuét duoc st dung, va dbi vai sic ky silicagel bazo, Biotage SNAP Cartridge
KP-NH do Biotage san xuét dugc st dung.

Déi véi séc ky 16p mong didu ché, Kieselgel TM60F254, Art. 5744 do
Merck san xuft, hoic NH2 Silica Gel 60F254 Plate Wako do Wako Pure
Chemical Industries, Ltd. san xuit duogc sir dung.

Péi véi 'H-NMR, AL400 (400 MHz) do JEOL séan xuét, Mercury (400
MHz) do Varian san xudt, hoic Inova (400 MHz) do Varian san xuft duge su
dung, va viéc do duoc tién hanh bang céch st dung tetrametylsilan lam chét noi
chuén. Ngoai ra, db1 véi phé khéi, Micromass ZQ hodc SQD do Waters san xuét
dugce st dung, va viée do duogc tién hanh theo phuong phép ion hoéa phun dién
(electrospray ionization - ESI) hodc phuong phép ion héa hoa hoc ap sudt khi
quyén (atmospheric pressure chemical ionization - APCI). Phéan tng vi séng dugc
tién hanh bang cach st dung Initiator do Biétage san Xuat.

Céc chir viét tit c6 nghia sau:

s: vach don
d: vach doi

t: vach ba
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q: vach bbn

dd: cdp vach do1

dt: cdp vach ba

td: ba cédp vach do1

tt: ba cdp vach ba

ddd: hai bd cip vach do6i

ddt: hai bd cédp vach ba

dtd: hai bd ba cédp vach do1
tdd: ba b cap vach doi

m: da vach

br: rOng

Boc: tert-butoxycacbonyl
DMSO-d¢: dimetyl sulfoxit doteri hoa
CDCls: chlor‘oform doteri héa
THEF: tetrahydrofuran

DMF: N,N-dimetylformamit
DMSO: dimetyl sulfoxit

TFA: axit trifloaxetic

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat
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HBTU: O-(benzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat
Pd(PPhs)a: tetrakis(triphenylphosphin)paladi
PdCly(dppf)CH2Cla: phue [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II)
diclometan
PdClx(PPhs)s: diclobis(triphenylphosphin)paladi(Il)
Vi du tham khéo 1
Vi du tham khao 1(la): 5-((tert-Butoxycacbonyl)amino)xyclohex-1-en-1-yl
triflometansulfonat
Vi du tham khéo 1(1b): 3-((tert-Butoxycacbonyl)amino)xyclohex-1-en-1-yl
triflometansulfonat

Tert-Butyl ~ (3-oxoxyclohexyl)cacbamat ~ (5,0g)  v&  N-phenyl-
bis(triflometansulfonimit) (11,0g) dugc hoa tan trong THF (100ml), va tiép theo,
dung dich thu dugc dugce lam mét xuéng -78°C. Sau d6, dung dich THF (26,0ml)
chira lithi diisopropylamit2,0M dugc bd sung vao dung dich phan ting nay, nhiét
do ctia dung dich da tron tang lén dén 0°C, va tiép theo, dung dich da tron duoc
khudy trong thoi gian 30 phut. Sau d6, dung dich nude kali hydro sulfat 0,5M
duoc bd sung vao hon hop phan ng nay dé pha lodng, va dung dich thu dugc
tiép theo, chiét bang etylaxetat. Gom céc 16p hitu co, rira bang dung dich nude

mudi bao hoa, 1am kho trén natri sulfat khan, va ti€p theo, c6 trong di€u kién ap
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suét giam. Cian thu dugc dugc tinh ché bing sic ky silicagel (hexan :etylaxetat)
dé thu dugc mdi hop chét trong s6 céc hop chét ctia Vi du tham khao 1(1a) (4,39g,
hidu suét: 54%), va hop chat ctia Vi du tham khao 1(1b) (2,00g, hidu suat: 25%).
Vi du tham khao 1(1a): '"H NMR(CDCl3) &: 5,84- 5,74 (m, 1H), 4,74 - 4,46 (m,
1H), 4,06 - 3,85 (m, 1H), 2,77 - 2,63 (m, 1H), 2,38 - 2,18 (m, 3H), 1,90 - 1,80 (m,
1H), 1,66 - 1,53 (m, 1H), 1,45 (s, 9H)
ESI-MS m/z 346(MH")
Vi dy tham khao 1(1b): "H NMR(CDCl3) &: 5,79 - 5,72 (m, 1H), 4,70 - 4,50 (m,
1H), 4,47 - 4,33 (m; 1H), 2,40 - 2,25 (m, 2H), 1,94 - 1,67 (m, 3H), 1,56 - 1,49 (m,
1H), 1,45 (s, 9H)
ESI-MS m/z 346(MH")
Vi du tham khao 1(2a): tert-Butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)xyclohex-3-en-1-yl)cacbamat

DMF (90ml) duge bd sung vao hop chét ctia Vi du tham khdo 1(1a) (9,25g),
4.4.4'4'5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (10,2g)vakaliaxetat
(3,95¢), tiép theo 12 thé bing nito. Sau d6, PACL(dppf)CHaCla (980mg) duge bod
sung vio hdn hop tao ra, va tiép theo, hdn hop thu duge duge khudy & 80°C trong
thoi gian 14 gio. Sau do, hén hop phan mg nay duoc lam mat xubng nhiét do

trong phong, va etylaxetat va tiép theo, nudc duge bd sung vao hon hop nay. Sau

-102-



19605

d6, hdn hop thu duoc nhu vy duge loc qua Celite. Dich loc duoc chiét bang
etylaxetat, va tiép d6, gom céc 16p hitu co, rira bing nude va tiép theo, bang dung
dich nudc mudi bdo hoa. Hon hop thu duge duge lam kho trén natri sulfat khan,
va tiép theo, co trong didu kién ap suét giam. Can thu dugc duge tinh ché bang
sdc ky silicagel (hexan :etylaxetat) dé thu duoc san phdm quan tdm (6,51g, hiéu
sudt: 75%).
'H NMR(CDCl3) 8: 6,56 - 6,51 (m, 1H), 4,58 - 4,41 (m, 1H), 3,80 - 3,62 (m,
1H),2,58 - 2,41 (m, 1H), 2,31 - 2,13 (m, 2H), 1,98 - 1,77 (m, 2H), 1,54 - 1,47 (m,
1H), 1,44 (s, 9H), 1,25 (s, 12H)
ESI-MS m/z 324(MH")
Vi du tham khao 1(2b): tert-Butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)xyclohex-2-en-1-yl)cacbamat

San phdm quan tim 14 thu duge theo Vi du tham khao 1(2a), v6i ngoai trix
1a hop chét cia Vi du tham khao 1(1b) duoc st dung thay cho hop chét cta Vi du
tham khao 1(1a).
H NMR(CDCE) 8: 6,40 - 6,32 (m, 1H), 4,53 (d, J=7,3 Hz, 1H), 4,27 - 4,14 (m,
1H), 2,11 -2,02 (m, 2H), 1,97 - 1,83 (m, 1H), 1,68 - 1,52 (m, 2H), 1,49 - 1,44 (m,
1H), 1,44 (s, 9H), 1,26 (s, 12H)

ESI-MS m/z 324(MH")
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Vi du tham khéo 2
Vi du tham khao 2(la): 4-((tert-Butoxycacbonyl)amino)xyclopent-1-en-1-yl
triflometansulfonat
Vi du tham khdo 2(1b): 3-((tert-Butoxycacbonyl)amino)xyclopent-1-en-1-yl
triflometansulfonat

Trong modi trudng nito, dung dich THF (114ml) chtra lithi
hexametyldisilazit],0M dugc bd sung vio THF (100ml), va tiép theo, hdn hop
thu duge duoc lam mat xudng -78°C. Dung dichTHF (100ml) chtra tert-butyl (3-
oxoxyclopentyl)cacbamat (9,0g)dugc bd sung vao dung dich phan (mg naytrong
thoi gian 10 phut. Sau d6, N-phenyl-bis(triflometansulfonimit) (19,4g)dugc b
sung vao hdn hop nay, va tiép theo, nhiét do ctia hdn hop thu duge dugc ting dén
0°C, tiép theo 1a khudy trong thoi gian 10 phut. Sau d6, nude, toluen va dung dich
nudc natri hydroxit SM dugc bd sung vao hdn hop phan tmg nay, va tiép theo,
hdn hop thu duge duoc khudy & nhiét @6 trong phong trong thdi gian 30 phut.
Séu d6, hon hop phan tng nay dugc chiét bang toluen. Gom céc 16p hitu co, rira
li‘én tiép bang dung dich nudc kali hydro sulfat 0,5M, dung dich nuwdc natrihydro
cécbona.t bdo hoa va dung dich nude mudi bdo hoa, va 1am khd trén natri sulfat
khan, tiép theo 1a c6 trong didu kién chan khong. Can thu dugc dugc tinh ché

bing sic ky silicagel (hexan :etylaxetat) @8 thu duge mdi hop chét trong sb cac
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hop chat cta Vi du tham khéo 2(1a) (8,61g, hiéu suit: 58%) va hop chét ctia Vi
di_l tham khéo 2(1b) (4,31g, hiéu suit: 29%). |
Vi du tham khéo 2(1a): '"H NMR(CDCI3) &: 5,62 - 5,56 (m, 1H), 4,87 - 4,67 (m,
1H), 4,49 - 4,23 (m, 1H), 3,07 - 2,76 (m, 2H), 2,50 - 2,40 (m, 1H), 2,32 - 2,20 (m,
1H), 1,45 (s, 9H)
ESI-MS m/z 332(MH")
Vi du tham khéo 2(1b): 'H NMR(CDCls) &: 5,68 - 5,61 (m, 1H), 4,89 - 4,70 (m,
1H), 4,69 - 4,48 (m, 1H), 2,75 - 2,43 (m, 3H), 1,84 - 1,66 (m, 1H), 1,45 (s, 9H)
ESI-MS m/z 332(MH)
Vi du tham khao 2(2a): tert-Butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)xyclopent-3-en-1-yl)cacbamat

San pham quan tAm 13 thu dugc theo Vi du tham khao 1(2a), véi ngoal trix
12 hop chét ctia Vi du tham khdo 2(1a) dugc .sfr dung thay cho hop chét ctia Vi du
tham khao 1(1a).
'H NMR(CDCls) 8: 6,50 - 6,45 (m, 1H), 4,76 - 4,58 (m, 1H), 4,37 - 4,19 (m,
1H),2,86 - 2,70 (m, 2H), 2,37 - 2,22 (m, 2H), 1,43 (s, 9H), 1,27 (s, 12H)
ESI-MS m/z 310(MH")
Vi du tham khao 2(2b): tert-Butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)xyclopent-2-en-1-yl)cacbamat
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San pham quan tdm 13 thu duge theo Vi du tham khao 1(2a), véi ngoai trir
1a hop chét ctia Vi du tham khéao 2(1b) dugc sir dung thay cho hop chit ctia Vi du
tham khdo 1(1a).

"H NMR(CDCl3) 8: 6,42 - 6,32 (m, 1H), 4,84 - 4,69 (m, 1H), 4,58 - 4,39 (m,
1H),2,58 - 2,46 (m, 1H), 2,44 - 2,25 (m, 2H), 1,55 - 1,47 (m, 1H), 1,44 (s, 9H),
1,27 (s, 12H)

ESI-MS m/z 310(MH")

Vi du tham khao 3

V1 du tham khdao 3(1): tert-Butyl ((1S,3R)-3-hydroxyxyclohexyl)cacbamat

(1R,3S)-3-Aminoxyclohexanol (13,7g) dugc hoa tan trong 2-
metyltetrahydrofuran (140ml), va tiép theo, dung dich nudc natri hydro cacbonat
bao hoa(70ml) dwge bd sung viao dung dich thu duge. Sau do, di-tert-butyl
dicacbonat (27,5g) duoc bd sung vao hdn hgp phan tng nay & nhiét d§ 0°C, va
tiép theo, hdn hop thu duge dugc khudy & nhiét do trong phong trong thoi gian
16 gio. Sau do, nude duoc bd sung vao hdn hop phan ng nay dé pha loang, va
tiép theo, hdn hop thu duge dugc chiét bang 2-metyltetrahydrofuran. Gom céc
16p hitu co, rira bang dung dich nudc amoni clorua béo hoa, bang dung dich nudc
natri hydro cacbonat bdo hoa va bing dung dich nurdec mudi bao hoa, va lam khd

trén natri sulfat khan khan, tiép theo 1a cd trong didu kién chan khong. Chét ran
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thu duoc duoc rira bing heptan dé thu duoc san phdmquan tdm (22,7g, hidu suét:
89%),).
'H NMR(CDCI3) 8: 4,82 - 4,58 (m, 1H), 3,82 - 3,66 (m, 1H), 3,63 - 3,40 (m,
1H),2,25 - 2,11 (m, 1H), 1,93 - 1,74 (m, 3H), 1,62 - 1,55 (m, 1H), 1,44 (s, 9H),
1,39 - 1,04 (m, 4H)
ESI-MS m/z 216(MH")
Vi du tham khdao 3(2): (S)-tert-Butyl (3-oxoxyclohexyl)cacbamat

Hop chét ctia Vi du tham khao 3(1) (21,5g) dugc hoa tan trong etylaxetat
(ZOOmI), va tiép d6, 1-metyl-2-azaadamantan N-oxyl (166mg), dung dich nudce
natribromuaSM (6ml) va dung dich nudc natri hydro cacbonat bdo hoa(100ml)
duoc bd sung lién tiép vao dung dich thu dugc trén ddy. Sau do, dung dich nude
natri hypoclorit10% (100ml) dugc bd sung vao dung dich d4 tron & nhiét d 0°C,
va tiép theo, hdn hop thu dugc dugc khudy trong thoi gian 1 gio. Sau d6, dung
dich nudc natri hydro sulfit 10% dugc bd sung vao hdn hop phin (mg nay & nhiét
d6 0°C, va hdn hop thu dugc dugce pha lodng véi dung dich nude kalicacbonat
10% va tiép theo, chiét bang etylaxetat. Gom céc 16p hiru co, rira bang dung dich
axit clohydric 1M, bang dung dich nudc natrihydro cacbonat bdo hoa, bang nudc

va bing dung dich nuéc mudi béo hoa, va 1am kho trén natri sulfat khan, ti€p theo
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1a ¢b trong diéu kién chan khong. Chét rén thu duge duoc rira bang diisopropyl
ete-heptan dé thu duoc san phidm quan tdm (19,4g, hiéu suét: 91%).
'H NMR(CDCls) &: 4,67 - 4,35 (m, 1H), 4,05 - 3,77 (m, 1H), 2,76 - 2,64 (m,
1H),2,43 - 2,19 (m, 3H), 2,14 - 1,92 (m, 2H), 1,79 - 1,64 (m, 2H), 1,44 (s, 9H)
ESI-MS m/z 214(MH")
Vi du tham khdo 3(3): (S)-5-((tert-Butoxycacbonyl)amino)xyclohex-1-en-1-yl
triflometansulfonat

Dung diéh THF (160ml) chtra hop chit ctia Vi du tham khéo 3(2) (32,3g)
dwoc bd sung nhd giot vao dung dich THF (780ml)chra natri
bis(trimetylsilyl)amit (60,5g), ma dd duoc lam mat xubng -78°C, va tiép theo,
hdn hop phan ung nay dugc khudy trong thoi gian 30 phat. N-phenyl-
bis(triflometansulfonimit) (64,3g) dugc bd sung vao hdn hop phén ng nay &
nhiét do -78°C, va tiép theo, hdn hop thu dugc duge khuéy trong thoi gian 30
phat. Sau d6, nhiét do ciia hdn hop phan Gng niy ting lén dén 0°C, va hdn hop
nay dugc khudy tiép trong thoi gian 2 gio. Sau do, nudce va dung dich nudc natri
hydroxit 1M duogc bd sung vao hdn hop phan tng nay, tiép theo, nhiét dd ctia hdn
hop thu dugce dugc ting dén nhiét do trong phong, va tiép theo, hdn hop ndy dugc
chiét bang toluen. Gom cac 16p hitu co, rira bang dung dich nuéc kalihydro sulfat

1M, bing dung dich nude natri hydro cacbonat bdo hoa, bing nudc va bang dung
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dich nuéc mudi bao hoa, va lam kho trén natri sulfat khan, tiép theo 14 ¢d trong
didu kién chan khong. Heptan dugc bd sung vao cin thu duge, va chét rin két tha
duwoc gom bang cach loc va tiép theo, rira bing heptan dé thu dugc san phdm quan
tAm (41,6g, hiéu sudt: 79%).
'H NMR(CDCls) &: 5,84 - 5,74 (m, 1H), 4,74 - 4,46 (m, 1H), 4,06 - 3,85 (m,
1H),2,77 - 2,63 (m, 1H), 2,38 - 2,18 (m, 3H), 1,90 - 1,80 (m, 1H), 1,66 - 1,53 (m,
1H), 1,45 (s, 9H)
ESI-MS m/z 346(MH")
Vi du tham khéo 3(4): (S)-tert-Butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)xyclohex-3 -en-1-yl)cacbamat

| Bis(pinacolato)dibo  (26,5g), kaliaxetat (28,0g), triphenylphosphin
(2,49¢g)va PdCI2(PPh3)2 (3,33g) duoc bd sung lién tiép vao dung dich toluen
(450ml) chta hqp chit ctia Vi du tham khao 3(3) (32,8g). Nhiét d ctia hdn hop
thu dugc ting 1én dén 60°C, va tiép theo, ﬁc:)n hop nay dugc duoc khudy trong
moi trudng nito trong 4 giod. Sau do, hdn hop phéan tmg nay duge lam mat xubng
nhiét do trong phong, tiép theo, toluen dugc bd sung vao hdn hop nay, va tiép d6
hdn hop thu duge nhu vy duogc loc qua Celite. Dich loc duge rira béng dung dich
nudce natri hydroxit 1M, bang dung dich axit clohydric 1M, bang dung dich nudc

natri hydro cacbonat bio hoa, bang nudc va bang dung dich nu¢e mudi bdo hoa,
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va lam kho trén natri sulfat khan, tiép theo 1a ¢6 trong diéu kién chan khong.
Etylaxetat-heptan va than hoat tinh duoc bd sung vao cin thu duoc, va hdn hop
thﬁ duoc dé yén trong 1 gior va tiép theo, duoc loc qua Celite. Dich loc dugce ¢d
trong diéu kién ap sudt giam, va tiép theo, xyclohexan-heptan dugc bd sung vio
cin thu duogc. Chét rin két tha tao ra duge gom bang cach loc va tiép theo, rira
bing xyclohexan-heptan dé thu dugc san phdm quan tdm (21,3g, hidu suat: 69%)).
'H NMR(CDCls) &: 6,56 - 6,51 (m, 1H), 4,58 - 4,41 (m, 1H), 3,80 - 3,62 (m,
1H),2,58 - 2,41 (m, 1H), 2,31 - 2,13 (m, 2H), 1,98 - 1,77 (m, 2H), 1,54 - 1,47 (m,
1H), 1,44 (s, 9H), 1,25 (s, 12H)

ESI-MS m/z 324(MH")
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Béang 1
Cong thtrc cau tao Céng thirc cau tao
Vi du tham khao NHBoc | Vi du tham NHBoc
1(2a) Q khao1(2b) Q/
O’B\O o’B\o
Vi du tham NHBoc  |\/{ du tham NHBoc
khao2(2a) khao2(2b)
Vi du tham “NHBoc
khao3 @
/B\
00
Vidul

Vidu 1(1): tert-Butyl (3-(3-iodo-1-tosyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-

3-en-1-yl)cacbamat (Hop chét 1(1))

1,4-dioxan (20ml) va nudc (3,3ml) duoc bd sung vao 4-bromo-1H-
pyrolo[2,3-b]pyridin (2,00g), hop chit cia Vi du tham khao 1(2a) (4,60g)va
trikaliphosphat (5,41g), tiép theo 1a thé bing nito, va tiép theo,
PACly(dppH)CHaCls (746mg) dugce bd sung vao hdn hop phan tng nay. Hon hop
thu dugc nhu vay duge khudy & 100°C trong thoi gian 5 gio. Sau do, hdn hop
phén Ung nay duqc lam mat xubng nhiét d6 trong phong, va etylaxetat va tiép

theo, nudc dugc bd sung vao hdn hop nay. Sau do, hdn hop thu duge nhu vy
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duoc loc qua Celite. Tiép theo, chiét dich loc bang etylaxetat, va gom céc 16p hitu
co, tiép theo, rira bang nudc va tiép theo, bang dung dich nudc mudi bio hoa.
Hon hop thu dugc dugc lam kho trén natri sulfat khan, va tiép theo, ¢b trong diéu
kién 4p sudt giam. Cin thu duoc dugc tinh ché bang séc ky silicagel (cloroform :
metanol) dé thu dugc san phim lién hop twong tmg. San pham lién hop thu duoc
dugc cho qua phén ing tiép theo ma khong can tinh ché thém.

DMF (30ml) duogc bd sung vao san phém lién hop thu duogc, va tiép theo,
hdn hgp thu duge duge lam mat xubng 0°C. _Tiép theo, N-iodosucxinimit (2,52g)
dugc bd sung vao hdn hop nay, va tiép theo, hdn hop thu dugc duge khudy & 0°C
trong thoi gian 30 phut. Sau do, dung dich nudce natrihydro sulfit 0,5M dugc bd
sung vao hdn hop phan Gng nay, va tiép theo, hdn hop thu duge duge chiét bang
etylaxetat. Gom céc 16p hitu co, rua béng nudce va tiép theo, bing dung dich nuéc
mudi bdo hoa. Hon hop thu dugce duge 1am kho trén natri sulfat khan, va tiép theo,
cd trong diéu kién ép sudt giam. Ciin thu dugc duge tinh ché bang séc ky silicagel
(cloroform : metanol) dé thu dugc san pham iot trong tmg. San phém iot thu duoc
dugce cho qua phén ting tiép theo ma khong cdn tinh ché thém.

DMF (30ml) duoc bd sung vao san phém iot thu dugc, va tiép theo, hdn
hgp thu dugc duge lam mat xuéng 0°C. Sau do, dung dich natri hydrua 60%

(1,02g), va tiép d6, para-toluensulfonyl clorua (2,33g) duoc bd sung vao hdn hop
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phén tng nay, va tiép theo, hdn hop thu dugc duge khudy & 0°C trong thoi gian
30 phat. Sau d6, hdn hop nude déd duge bd sung vao hdn hop phan tng ndy, va
tiép theo, chiét 16p nudce bing etylaxetat. Gom céc 16p hitu co, ria bing nudc va
tiép theo, bang dung dich nudc mudi bdo hoa. Hon hop thu duoc duge 1am kho
trén natri sulfat khan, va tiép theo, cd trong didu kién 4p suét giam. Cin thu dugc
duoc tinh ché bang sic ky silicagel (hexan :etylaxetat) dé thu duoc san phdm quan
tdm (3,49g, hi¢u suét: 5 8%).
'H NMR(CDCI3) &: 8,35 (d, J=4,9 Hz, 1H), 8,10 (d, J=8,5 Hz, 2H), 7,89 (s, 1H),
7,30 (d, J=8,5 Hz, 2H), 6,94 (d, J=4,9 Hz, 1H), 5,72 - 5,67 (m, 1H), 4,75 - 4,59(m,
1H), 4,11 - 3,97 (m, 1H), 2,70 - 2,60 (m, 1H), 2,40 - 2,32 (m, 2H), 2,39 (s, 3H),
2,22 -2,09 (m, 1H), 2,04 - 1,94 (m, 1H), 1,75 - 1,62 (m, 1H), 1,44 (s, 9H)
ESI-MS m/z 594(MH")
Vi du 1(2): N-(3-(3-Phenyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
ylacrylamit (Hop chat 1)

1,4-dioxan (1,8ml) va nudc (0,3ml) duoc bd sung vao hop chat 1(1)
(100mg), axit phenylboronic (31,0mg) va trikaliphosphat (89,2mg), tiép theo 12
thé bang nito. Sau d6, PdCly(dppfH)CHa2Cly (12,3mg) duoc bd sung vao hdn hop
phéan tng nay, va tiép theo, hdn hop thu duge duge khudy & 100°C trong thoi gian

2 gid. Sau d6, hdn hop phéan tng nay duge lam mat xubng nhiét do trong phong,
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va etylaxetat va tiép theo, nudc duge bd sung vao hdn hop nay. Sau do, hon hop
thu kduqc nhu vay dugc loc qua Celite. Dich loc dugc chiét béng etylaxetat, va
gom céc 16p hitu co, rira bing nudc va tiép theo, bing dung dich nuéc mudi bio
hoa. Hon hop thu duoc dugc lam kho trén natri sulfat khan, va tiép theo, ¢b trong
didu kién ap suét giam.

THF (1,0ml) va dung dich THF (1,0ml) chira tetrabutylamoni florua 1,0M
duoc bd sung vao cin thu duoc, va tiép theo, hdn hop thu duge dugc khudy &
nhiét d6 trong phong trong thoi gian 4 gid. Sau d6, hdn hop phéan (mg nay dugc
co trong diéu kién 4p suét giam, va tiép theo, duge tinh ché bang sic ky silicagel
(cloroform : metanol) dé thu duge san pham lién hop tuong Gmg. Sin phém lién
hop thu dugc dugce cho qua phan ung tiép theo ma khong cin tinh ché thém.

Metanol (1ml) va dung dich 1,4-dioxan (1ml) chtra axit clohydric 4M dugc
bd sung vao san phém lién hop thu duogc, va tiép theo, hdn hop thu dugc dugce
khudy & nhiét dd trong phong trong thoi gian 30 phut. Sau do, hdn hop phan (ng
ray dugc cO trong didu kién 4p sudt giam.Trong moi trudng nito, diclometan
(2ml) va diisopropyletylamin (0,2ml) dugc bd sung vao hdn hop phin Gng nay,
va tiép theo, hdn hop thu duge duge lam mat xubng 0°C. Sau dé, acryloyl clorua
(0,02ml) duogc bd sung vao hon hop phan tng nay, va tiép theo, hdn hop thu dugce

dugc khudy trong thoi gian 30 phut. Sau d6, dung dich nuéc amoniac, cloroform
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va metanol duoc bd sung lién tiép vao hdn hop phan tmg nay, va tiép theo, khudy
hdn hop thu dugc nhu vay & nhiét do trong phong trong thoi gian 1 gio. Sau do,
hdn hop phén tng nay duoc chiét Béng cloroform,lva gom céc 16p hitu co, rua
béng dung dich nudc mudi b3o hoa, lam kh6 trén natri sulfat khan, va tiép theo,
¢d trong didu kién &p sudt giam. Cin thu duge dugc tinh ché bing sic ky silicagel
(cloroform : metanol) dé thu dugc hop chét néu & d& muc nay (38,1mg, hiéu suat:
66%).

'H NMR(CDCI3-CDs0D) &: 8,19 (d, J=5,1 Hz, 1H), 7,46 - 7,23 (m, 6H), 6,93 (d,
J=5,1 Hz, 1H), 6,30 - 6,20 (m, 1H), 6,11 (dd, J=10,2, 16,8 Hz, 1H), 5,69 - 5,58
(m, 1H), 5,54 - 5,41 (m, 1H), 4,14 - 3,92 (m, 1H), 2,60 - 2,45 (m, 1H), 2,12 - 1,98
(m, 1H), 1,96 - 1,66 (m, 3H), 1,49 - 1,31 (m, 1H)

ESI-MS m/z 344(MH")

Vi du 2: N-(3-(3-(Pyridin-4-y1)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yl)acrylamit‘(HQ'p chét 2)

Hop chét néu & dé muc nay thu dugc theo Vi du 1(2), véi ngoai trur 1a 4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin dwgc st dung thay cho axit
phenylboronic.

'H NMR(CDCl3-CD30D) &: 8,60 - 8,41 (m, 2H), 8,34 - 8,16 (m, 1H), 7,57 - 7,42

(m, 1H), 7,38 - 7,27 (m, 2H), 7,06 - 6,94 (m, 1H), 6,36 - 6,08 (m, 2H), 5,72 - 5,58
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(m, 1H), 5,55 - 5,36 (m, 1H), 4,22 - 4,00 (m, 1H), 2,78 - 2,60 (m, 1H), 2,22 -1,75
(m, 4H), 1,58 - 1,37 (m, 1H)

ESI-MS m/z 345(MH")

Vi du 3: N-(3-(3-(1H-Pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit (Hop chit 3)

Hop chét néu ¢ d& muc nay thu dugc theo Vi du 1(2), véi ngoai trir 12 tert-
butyl  4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-cacboxylat
dugce st dung thay cho axit phenylboronic.
TH NMR(DMSO-d¢) 6: 12,73 (br. s., 1H), 11,74 (d, J=1,8 Hz, 1H), 8,16 (d, J=4,8
Hz, 1H), 7,97 (d, J=1,3 Hz, 1H), 7,62 (br. s.., 1H), 7,46 - 7,42 (m, 2H), 6,86 (d,
J=4,8 Hz, 1H), 6,23 (dd, J=10,2, 17,2 Hz, 1H), 6,06 (dd, J=2,4, 17,2 Hz, 1H),
5,56 (dd, J=2,4, 10,2 Hz, 1H), 5,40 (br. s., 1H), 3,91 - 3,77 (m, 1H), 2,42 (dd,J=4,6,
16,7 Hz, 1H), 2,22 - 1,94 (m, 3H), 1,84 - 1,72 (m, 1H), 1,50 - 1,35 (m, 1H)
ESI-MS m/z 334(MH")
Vi du 4: N-(3-(3-(Pyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yDacrylamit (Hop chét 4)

Hop chét néu & dé muc nay thu dugc theo Vi du 1(2), véingoai trir 1a axit

pyridin-3-ylboronic dwoc str dung thay cho axit phenylboronic.
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'H NMR(DMSO-ds) &: 12,06 (br. s., 1H), 8,52 (d, J=1,8 Hz, 1H), 8,46 (dd,
J=1,8,4,8 Hz, 1H), 8,24 (d, J=4,8 Hz, 1H), 8,01 (d, J=7,3 Hz, 1H), 7,71 - 7,66 (m,
2H), 7,37 (dd, J=4,8, 7,3 Hz, 1H), 6,96 (d, J=4,8 Hz, 1H), 6,24 (dd, J=10,1, 17,0
Hz, 1H), 6,08 (dd, J=2,4, 17,0 Hz, 1H), 5,57 (dd, J=3,7, 10,1 Hz, 1H), 5,18 (br.s.,
1H), 3,89 - 3,76 (m, 1H), 2,58 - 2,53 (m, 1H), 2,21 (ddd, J=2,6, 9,2, 16,9 Hz, 1H),
1,80 - 1,65 (m, 3H), 1,44 - 1,28 (m, 1H)

ESI-MS m/z 345(MH")

Vi du 5: N-(3-(3-(6-(Hydroxymetyl) pyridin—3-y1)-1H—pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 5)

Hop chét néu & d& muc nay thu dugc theo Vi du 1(2), véi ngoai trir 12 axit

(6-(hydroxymetyl)pyridin-3-yl)boronic dugc st dung thay cho axit phenyl-
boronic.
'TH NMR(CDCl) &: 8,49 (s, 1H), 8,28 (d, J=4,8 Hz, 1H), 7,70 (dd, J=2,2, 7,7
Hz,1H), 7,46 (d, J=7,7 Hz, 1H), 7,39 (s, 1H), 6,92 (d, J=4,8 Hz, 1H), 6,27 (dd,
J=1,6, 16,9 Hz, 1H), 6,09 (dd, J=10,3, 16,9 Hz, 1H), 5,93 - 5,83 (m, 1H), 5,62
(dd, J=1,6, 10,3 Hz, 1H), 5,58 (br. s., 1H), 4,87 - 4,78 (m, 2H), 3,80 - 3,69 (m,
2H), 2,32 (dd, J=3,7, 16,9 Hz, 1H), 2,21 - 2,08 (m, 1H), 2,03 - 1,75 (m, 4H)

ESI-MS m/z 375(MH")
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Vi du 6: N-(3-(3-(2-Metoxypyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-
hex-3-en-1-ylacrylamit (Hop chét 6)

Hop chit néu & d& muc nay thu dugc theo Vi du 1(2), v6i ngoai trir [a axit
(2-metoxypyridin-3-yl)boronic dugc st dung thay cho axit phenylboronic.

"H NMR(DMSO-dq) 8: 11,83 (d, J=2,2 Hz, 1H), 8,18 (d, J=5,1 Hz, 1H), 8,11 (dd,
J=1,8, 4,8 Hz, 1H), 8,06 (d, J=7,7 Hz, 1H), 7,60 (dd, J=1,8, 7,0 Hz, 1H), 7,45 (d,
J=2,2 Hz, 1H), 7,01 (dd, J=5,1, 7,0 Hz, 1H), 6,90 (d, J=5,1 Hz, 1H), 6,24
(dd,J=10,3, 17,2 Hz, 1H), 6,09 (dd, J=2,6, 17,2 Hz, 1H), 5,58 (dd, J=2,6, 10,3 Hz,
1H), 5,08 (br. s., 1H), 3,76 (s, 3H), 2,55 - 2,48 (m, 1H), 2,31 - 2,14 (m, 1H), 1,72
- 1,44 (m, 3H), 1,39 - 1,14 (m, 1H)

ESI-MS m/z 375(MH")

Vi du 7: N-(3-(3-(4-Metoxypyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-
hex-3-en-1-yl)acrylamit (Hop chat 7)

Hop chat néu & d& muc nay thu dug(; theo Vi du 1(2), v6i ngoai trir 12 4-
metoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin dugc st dung thay
cho axit phenylboronic.

'H NMR(DMSO-ds) 8: 11,86 (d, J=2,2 Hz, 1H), 8,41 (d, J=5,5 Hz, 1H), 8,29 (s,
1H), 8,18 (d, J=5,1 Hz, 1H), 8,07 (d, J=7,7 Hz, 1H), 7,46 (d, J=2,2 Hz, 1H), 7,04

(d, J=5,5 Hz, 1H), 6,90 (d, J=5,1 Hz, 1H), 6,24 (dd, J=9,9, 16,9 Hz, 1H), 6,09 (dd,
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J=2,2,16,9 Hz, 1H), 5,58 (dd, J=2,2, 9,9 Hz, 1H), 5,08 (br. s., 1H), 3,75 (s, 3H),
2,55 - 2,48 (m, 1H), 2,29 - 2,16 (m, 1H), 1,71 - 1,48 (m, 3H), 1,36 - 1,17 (m, 1H)
ESI-MS m/z 375(MH")
Vi du 8&: N-(37(3-(2-Hydroxypyridin—3-yl)-1H-pyrolo[2,3-b]pyridin-4-y1)xyclo-
hex-3-en-1-yl)acrylamit (Hop chét 8) |

Hop chit néu & dé muc nay thu dwgc theo Vi du 1(2), véi ngoai trr 12
axit(2-hydroxypyridin-3-yl)boronic dugc st dung thay cho axit phenylboronic.
'TH NMR(DMSO-d¢) 8: 11,74 (d, J=2,2 Hz, 1H), 11,47 (br. s., 1H), 8,16 (d, J=5,1
Hz, 1H), 8,06 (d, J=7,3 Hz, 1H), 7,50 (d, J=2,2 Hz, 1H), 7,3.1 (d, J=6,6 Hz,
2H),6,88 (d, J=5,1 Hz, 1H), 6,30 (dd, J=9,9, 17,6 Hz, 1H), 6,21 (t, J=6,6 Hz, 1H),
6,09 (dd, J=2,2, 17,6 Hz, 1H), 5,57 (dd, J=2,2, 9,9 Hz, 1H), 5,30 (br. s., 1H), 3,93
(br. s., 1H), 2,70 - 2,56 (m, 1H), 2,38 - 2,24 (m, 1H), 1,96 - 1,68 (m, 3H), 1,52 -
1,33 (m, 1H)
ESI-MS m/z 36 1(MH")
Vi du 9: N-(3-(3-(5-Formylfuran-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-
3-en-1-yl)acrylamit (Hop chét 9)

Hop chit néu & d& muc nay thu duogc theo Vi du 1(2), v6i ngoai trir 1a

axit(5-formylfuran-2-yl)boronic dugc st dung thay cho axit phenylboronic.
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'H NMR(CDCI3) 8: 10,96 (br. s., 1H), 9,55 (s, 1H), 8,33 (d, J=5,1 Hz, 1H), 7,73(s,
1H), 7,36 (d, J=3,7 Hz, 1H), 7,02 (d, J=5,1 Hz, 1H), 6,59 (d, J=3,7 Hz, 1H), 6,36
- 6,14 (m, 3H); 5,64 (dd, J=1,8, 9,9 Hz, 1H), 5,59 (br. s., 1H), 4,40 (br. s., 1H),
2,85-2,76 (m, 1H), 2,53 - 2,38 (m, 1H), 2,30 - 2,14 (m, 1H), 2,10 -1,99 (m, 1H),
1,97 - 1,85 (m, 1H), 1,62 - 1,40 (m, 1H)

ESI-MS m/z 362(MH")
[0184]

Vi du 10: N-(3-(3-(5-(Hydroxymetyl) furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 10)

Metanoll(lml) duoc bd sung vao Hop chit 9 (15mg), va tiép theo, hdn hop
thu duge duge lam mat xudng 0°C. Sau dé; natribohydrua (2mg) duogc bd sung
vao hdn hop phan (ng nay, va tiép theo, hdn hop thu duge dugc khudy trong tﬁéi
gian 5 phat. Sau d6, dung dich nudc mudi bdo hoa dugc bd sung vao hdn hop
phan Umg nay, va tiép theo, hdn hop thu duge duge chiét béng cloroform. Phan
chiét duoc 1am kho trén natri sulfat khan, va tiép theo, co trong didu kién 4p suét
giam. Céan thu dugc duoc tinh ché bang sic ky silicagel (metanol :cloroform) dé
thu dugc hop chét néu & dé muc nay (13mg, hiéu suét: 87%).

BS| NMR(CDCE) 8: 10,19 (br. s., 1H), 8,28~ 8,22 (m, 1H), 7,52 - 7,35 (m, 1H),

6.90 - 6,86 (m, 1H), 6,37 (¢, ]=2,9 Hz, 1H), 6,32 - 6,21 (m, 2H), 6,09 - 6,01 (m,
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1H), 5,75 (br. s., 2H), 5,70 - 5,55 (m, 1H), 4,68 - 4,66 (m, 2H), 4,22 - 4,11 (m,
1H), 2,52 - 2,44 (m, 1H), 2,30 - 2,24 (m, 1H), 2,06 - 1,80 (m, 3H), 1,53 - 1,43 (m,
1H)

ESI-MS m/z 364(MH")

Vi du 11: N-(3-(3-(5-(Hydroxymetyl) pyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 11)

Hop chit thu dugc theo Vi du 1(2), véi ngoai trir 12 axit (5-formylpyridin-
3-yl)boronic dugc st dung thay cho axit phenylboronic. Tiép theo, hop chit néu
& d& muc nay thu duge theo Vi du 10, véi ngoai trir 1a hop chét thu duogc trén day
duoc st dung thay cho Hop chét 9.

'H NMR(DMSO-d) &: 12,03 (s, 1H), 8,40 (d, J=2,2 Hz, 1H), 8,38 (d, J=2,2 Hz,
1H), 8,22 (d, J=5,1 Hz, 1H), 8,01 (d, J=7,3 Hz, 1H), 7,65 (d, J=2,6 Hz, 1H), 7,59
(t, J=2,0 Hz, 1H), 6,94 (d, J=5,1 Hz, 1H), 6,21 (dd, J=9,9, 16,9 Hz, 1H), 6,06(dd,
J=2,2,16,9 Hz, 1H), 5,55 (dd, J=2,2, 9,9 Hz, 1H), 5,32 (t, J=5,5 Hz, 1H), 5,22 (br.
S., IH); 4,58 (d, J=5,5 Hz, 2H), 3,85 - 3,68 (m, 1H), 2,46 - 2,40 (m, 1H), 2,16
(ddd, J=2,4, 9,3, 16,9 Hz, 1H), 1,82 - 1,63 (1ﬁ, 3H), 1,40 - 1,26 (m, 1H)

ESI-MS m/z 375(MH")

Vi du 12: N-(3-(3-(Furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-

ylacrylamit (Hop chét 12)
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DMF (1,0ml) duoc bd sung vao Hop chét 1(1) (100mg)vatributyl(furan-2-
yl)stanan (90mg), tiép theo 12 thé bing nito. Sau d6, PACI(PPhs): (12,0mg) duge
bd sung vao hdn hop phan tng nay, va tiép theo, hdn hop thu dugc duge khudy
trong khi dun néng & 100°C trong thoi gian 2 gi¢. Sau d6, dung dich nudce natri
hydro cacbonat bdo hoa va etylaxetat dugc bd sung vao hdn hop phan Gng nay,
va hdn hop thu duge duge khudy va tiép theo, dugc loc qua Celite. Dich loc dugc
chiét bang etylaxetat, va gom cic 16p hitu co, rita béng dung dich nudc mudi bio
hoa, lam khd trén natri sulfat khan, va tiép theo, c6 trong didu kién 4p sut giam.

Cin thu duoc duge hoa tan trong THF (1ml),tiép theo, dung dich THF
(1ml) chtra tetrabutylamoni florua 1,0M dugc bd sung vao dung dich thu dugc.
Hon hop thu duge nhu vay duge khudy & nhiét do trong phong trong thdi gian 5
gid. Sau d6, dung dich dém phosphat 0,067M (pH=7,4) duogc bd sung vao hdn
hop phédn Gng nay, va tiép theo, hdn hop thu duge duge chiét bing etylaxetat.
Gom céc 16p hitu co, rira bang dung dich nudce mudi bio hoa, 1am kho trén natri
sulfat khan, va tiép theo, cd trong didu kién ép suét giam. Cin thu duge dugc tinh
ché bang séc ky silicagel (hexan :etylaxetat) dé thu duoc san phdm lién hop twong
ung.

San pham lién hop thu dugc duoc cho qua phan tng tiép theo ma khong

can tinh ché thém.
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Metanol (1ml) va dung dich 1,4-dioxan (1ml) chra axit clohydric 4M dugc
bd sung vao san pham lién hop thu dugce, va tiép theo, hdn hop thu duge dugce
khudy & nhiét do trong phong trong thoi gian 30 phit. Sau d6, hdn hop phan tng
nay dugc cd trong didu kién 4p sudt giam. Trong mdi trudng nito, diclometan
(2ml) va diisopropyletylamin (0,2ml) dwoc bd sung vao hdn hop phan Gng nay,
véﬁéptheo,hénhqpthuduchugclan1néixuéng0°c.Saudb,achoylcknua
GLOZnﬂ)duqcbésungvéohthQpphénﬁngnay;vaﬁ&gﬂwq,hénhgpthuduqc
duoc khudy trong thoi gian 30 phut. Sau d6, dung dich nuée amoniac, cloroform
va metanol duge bd sung lién tiép vao hdn hop phan tmg nay, va tiép theo, khudy
hdn hop thu duge nhu vay & nhiét dd trong phong trong thoi gian 1 gio. Sau do,
hdn hop phan tng nay duge chiét bang cloroform, va gom céc 16p hitu co, rira
bing dung dich nudc mudi bio hoa, lam kho trén natri sulfat khan, va cd trong
didu kién 4p sudt giam. Cin thu dugc dugc tinh ché bing sic ky silicagel
(dmnbnnnnammDdémuéxmhqpdﬁu@uédénmcn@%4aﬁn&h@umﬁt
72%).

'H NMR(CDCI3-CDsOD) 8: 8,23 - 8,15 (m, 1H), 7,54 - 7,42 (m, 2H), 6,99 - 6,88
(m, 1H), 6,49 - 6,42 (m, 1H), 6,39 - 6,22 (m, 2H), 6,22 - 6,05 (m, 1H), 5,69 - 5,56
(m, 2H), 4,35 - 4,15 (m, 1H), 2,74 - 2,59 (m, 1H), 2,16 (d, J=9,3 Hz, 3H), 1,96 -

1,81 (m, 1H), 1,69 - 1,52 (m, 1H)
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ESI-MS m/z 334(MH")
Vi du 13: N-(3-(3-(Thiazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-
1-yl)acrylamit (Hop chit 13)

Hop chit néu & dé muc nay thu duqé theo Vi du 12, véi ngoai trir 1a 5-
(tributylstannyl)thiazol dugc st dung thay cho tributyl(furan-2-yl)stanan.
'H NMR(CDCI3-CDs;OD) 8: 8,82 (s, 1H), 8,23 (d, J=5,1 Hz, 1H), 7,70 (s, 1H),
7,46(s, 1H), 6,97 (d, J=5,1 Hz, 1H), 6,28 - 6,12 (m, 2H), 5,68 - 5,62 (m, 1H),
5,56- 5,49 (m, 1H), 4,20 - 4,05 (m, 1H), 2,71 - 2,58 (m, 1H), 2,14 - 1,78 (m, 3H),
1,52 - 1,38 (m, 1H), 1,35 - 1,19 (m, 1H)
ESI-MS m/z 351(MH")
Vidu 14
Vi du 14(1): tert-Butyl (3-(3-(4-formylfuran-2-yl)-1-tosyl-1H-pyrolo[2,3-b]-
pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 14(1))

1,4-Dioxan (5,4ml) van udc (0,9ml) dugce bd sung vao Hop chat 1(1)
(300mg), axit(4-formylfuran-2-yl)boronic (99mg), trikaliphosphat (268mg)va
PdCly(dppfH)CH2CL (37mg), va tiép theo, hdn hop thu duge dugce khudy & 95°C
trong thoi gian 7 gio. Sau do, nudce duoc bd sung vao hdn hop phan ting ndy, va
tiép theo, hon hop thu duge dugce chiét bang etylaxetat. Gom céc 16p hitu co, rira

bing dung dich nudc mubi bdo hoa, lam kho trén natri sulfat khan, va tiép theo,
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co trong didu kién 4p suét giam. Cin thu dugc duge tinh ché bang sic ky silicagel
(hexan -etylaxetat) dé thu duogc san phim quan tdm (110mg, hiéu suit: 39%).
ESI-MS m/z 562(MH")

Vi du 14(2): N-(3-(3-(4-(Hydroxymetyl) furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 14)

THF (0,5ml), metanol (0,5ml) va dung dich nuéc natri hydroxit 2M (0,3ml)
duoc bd sung vao Hop chét 14(1) (50mg), va tiép theo, hdn hop thu duge dugc
khudy & nhiét d trong phong trong thoi gian 30 phut. Sau do, dung dich nudc
amoni clorua bio hoa duge bd sung vio hdn hop phan tng ndy, va tiép theo, hdn
hop thu duge duge chidt bing cloroform. Phan chiét dugc lam kho trén natri sulfat
khan, va tiép theo, cb trong didu kién ép sudt giam.

Cin thu dugc dugce hoa tan trong metanol (1,5ml), va dung dich thu dugc
tiép theo, dugc lam mat xubng 0°C. Natribohydrua (4,6mg) dugc bd sung vio
hdn hop phan tng nay, va tiép theo, hon hop thu dugc duoc khudy trong thoi gian
10 phat. Sau do, dung dich nude mudi bdo hoa dugc bd sung vao hdn hop phén
g ndy, va tiép theo, hdon hop thu duge duoc chiét bang cloroform. Phin chiét
duoc lam kho trén natri sulfat khan, va tiép theo, ¢d trong didu kién ap sudt giam.

Cin thu dugc dugce tinh ché bang séc ky silicagel (cloroform : metanol) aé thu
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dwoc san phim ruou trong tng. San pham ruou thu dugc dugc cho qua phan tng
tiép theo ma khong cén tinh ché thém.

TFA (1ml) duge bd sung vio dung dich diclometan (1ml) chira sén phim
ruquthuduac,vaﬁéptheo,hénhgpthuduchuqckhuéy61ﬁﬂétd©ﬁ0ngphéng
trong thoi gian 40 phit. Sau d6, hon hop phan Gng nay dugc cd trong didu kién
4p suét giam. Diclometan (2ml) va diisopropyletylamin (0,2ml) dugc b6 sung vao
canthuduqc;véﬁéptheo,h&lhqpthuduqcdugclmnmnétxuéng0°c.Achoyl
clorua (7 pL) duc_rc bd sung vao hdn hop phan tmg nay, va tiép theo, hdn hop thu
dugc duoc khudy trong thoi gian 15 phut. Sau d6, dung dich nuéc amoniac dugce
bd sung vao hdn hop phén ting nay, va tiép theo, hdn hop thu dugce duoc khudy
& nhiét do trong phong trong thoi gian 1 gid. Sau d6, hdn hgp phén Gng nay dugce
chiét bang cloroform, va gom céc 16p hitu co, rira bang dung dich nudc mudi bao
hoa, 1am kho trén natri sulfat khan, va c6 trong didu kién &p sudt giam. Cin thu
duoc duoc tinh ché bing séc ky silicagel (cloroform : metanol) dé thu dugc hop
chit néu & dé muc nay (15mg, hiéu suét: 48%).

'"H NMR(DMSO-ds) 8: 10,70 (br. s., 1H), 8,21 (d, J=4,8 Hz, 1H), 7,47 (s, 1H),
7,43 (s, 1H), 6,89 (d, J=4,8 Hz, 1H), 6,44 (s, 1H), 6,29 - 6,22 (m, 1H), 6,04
(dd,J=10,6, 16,5 Hz, 2H), 5,81 (br. 5., 1H), 5,64 - 5,59 (m, 1H), 4,57 (s, 2H), 4,21

- 4,05 (m, 1H), 2,44 - 2,22 (m, 2H), 2,17 - 1,79 (m, 4H)
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ESI-MS m/z 364(MH")
Vi du 15 N-(3-(3-(4-((Dimetylamino)metyl)furan-2-yl)-1H-pyrolo[2,3-b]-
pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 15)

Dicloetan (3ml) va dung dich THF (0,53ml) of 2,0M dimetylamin duwgc bd
sung vao Hop chit 14(1) (100mg), va tiép theo, hdn hop thu duogc duogc khudy
trong thoi giaﬂ 10 phut. Sau do, axit axetic (0,06ml)vanatri triaxetoxybohydrua
(377mg) duoc bd sung vao hdn hop phan tmg nay, v tiép theo, hdn hop thu duge
duoc khudy trong thoi gian 20 phit. Sau d6, dung dich nude natri hydro cacbonat
bdo hoa duoc bd sung vao hdn hop phan tmg nay, v tiép theo, hdn hop thu dugc
duge chiét bing cloroform. Phén chiét dugc lam khd trén natri sulfat khan, va
tiép theo, cb trong diéu kién ap sudt giam.

Cin thu dugce dugc hoa tan trong THF (1ml)va metanol (1ml), va tiép theo,
dung dich nudc natri hydroxit 2M (1ml) duoc bd sung vao dung dich thu dugc
trén day. Hon hop thu duge duge khudy & nhiét do trong phong trong thoi gian
30 phut. Sau d6, dung dich nuwdc amoni clorua bdo hoa dugc bd sung vao hdn hop
phan Gng nay, va tiép theo, hdn hop thu dugc duge chiét bang cloroform. Phan
chiét duoc 1am kho trén natri sulfat khan, va tiép theo, co trong didu kién 4p suét
giam. Can thu dugc duogc tinh ché bing sic ky silicagel (cloroform : metanol) aé

thu dugc san pham dugce loai bé nhém bao vé twong Gng. San pham dugce loai bo
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nhém béo vé thu duge duge cho qua phéan tng tiép theo ma khong can tinh ché
thém.

Diclometan (3ml) va TFA (1ml) dugc bd sung vao san phdm dugce loai bd
nhom bao vé¢ thu dugc, va tiép theo, hdn hop thu duge duoc khuéy & nhiét do
trong phong trong thoi gian 30 phut. Sau do, ‘hc:)n hop phén tng nay dugce cd trong
didu kién ap sudt giam. Axetonitril (1,5ml), nuéc (1,5ml) va diisopropyletylamin
(0,15ml) duoc bd sung vao cin thu dugc, va tiép theo, hdn hop thu duge dugce
lam mat xudng 0°C. Acryloyl clorua (25 pL) dugc bd sung vao hdn hop phan tng
nay, va tiép theo, hdn hop thu duge duge khudy trong thoi gian 30 phut. Sau do,
dung(ﬁdnnuécanunﬁacdugcbésungvéoh6nlmq)ph%1&ngnay,Véﬁéptheq
hdn hop thu dugc dugc khudy ¢ nhiét d6 trong phong trong thdi gian 30 phut.
Sau d6, hon hop phan ting nay dugc chiét bang cloroform, va gom céc 16p hitu
cmr&abh@xmngdkhnuécmu&lﬁohé&lmnkhéuéjnaﬂSMﬁukhmhvacé
trong diéu kién ap sudt giam. Cén thu duge dugc tinh ché bing sic ky silicagel
(cloroform : metanol) dé thu dugc hop chét néu & d& muc nay (4mg, hidu suét:
6%).

TH NMR(CDCls) 8: 10,44 (br. s., 1H), 8,29 (d, J=5,1 Hz, 1H), 7,49 (s, 1H), 7,39(s,
1H), 6,95 (d, J=5,1 Hz, 1H), 6,38 (s, 1H), 6,31 (dd, J=2,2, 16,9 Hz, 1H), 6,12 (dd,

1=10.6, 16,9 Hz, 1H), 5,90 (br. s., 1H), 5,67 - 5,62 (m, 2H), 4,44 - 4,28 (m, 1H),
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3,34 (s, 2H), 2,79 - 2,64 (m, 1H), 2,30 (s, 6H), 2,25 - 2,04 (m, 3H), 1,95 - 1,62
(m, 2H)
ESI-MS m/z 391(MH")
Vi du 160 N-(3-(3-(4-((Isopropylamino)metyl)furan-2-yl)-1H-pyrolo[2,3-
b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 16)

Hop chit néu & dé muc nay thu dugc theo Vi du 15, véi ngoai trir 1a
isopropylamin dugc st dung thay cho dimetylamin.
"TH NMR(CDCls) 6:10,72 (br.s., 1H), 8,29 (d, J=5,1 Hz, 1H), 7,50 (s, 1H), 7,40(s,
1H), 7,27 (s, 1H), 6,93 (d, J=5,1 Hz, 1H), 6,38 - 6,25 (m, 2H), 6,12 (dd, J=10,3,
16,9 Hz, 1H), 6,01 (d, J=7,7 Hz, 1H), 5,68 - 5,54 (m, 1H), 4,45 - 4,21 (m, 1H),
3,75 - 3,60 (s, 2H), 2,96 - 2,88 (m, 1H), 2,76 - 2,60 (m, 1H), 2,26 - 2,01 (m,3H),
1,99 - 1,78 (m, 1H), 1,78 - 1,52 (m, 1H), 1,16 - 1,11 (d, 6H)
ESI-MS m/z 405(MH")
Vidu 17
Vi du 17(1): tert-Butyl (3-(3-iodo-5-metoxy-1-tosyl-1H-pyrolo[2,3-b]pyridin-4-
yD)xyclohex-3-en-1-yl)cacbamat (Hop chét 17(1))

San phidm quan tim thu dugc & dang chét rin khong mau theo Vi du 1(1),
véi ngoai trir 13 4-clo-5-metoxy-1H-pyrolo[2,3-b]pyridin dugc sir dung thay cho

4-bromo-1H-pyrolo[2,3-b]pyridin.
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"H NMR(CDCls) &: 8,15 - 8,11 (m, 1H), 8,07 (d, J=8,3 Hz, 2H), 7,86 - 7,82 (m,
1H), 7,30 (d, J=8,3 Hz, 2H), 5,66 - 5,58 (m, IH), 4,13 -3,93(m, 1H), 3,92 - 3,87(m,
3H), 2,83 - 2,69 (m, 1H), 2,48 - 2,15 (m, 6H), 1,98 - 1,78 (m, 2H), 1,49 - 1,41 (m,
9H)
ESI-MS m/z 624(MH")
Vi du 17(2): N-(3-(3-(Furan-2-yl)-5-metoxy-1H-pyrolo[2,3-b]pyridin-4-yl)-
xyclohex-3-en-1-yl)acrylamit (Hop chét 17)

Hop chét néu ¢ dé& muc nay thu dugc theo Vi du 12, véi ngoat trir 1a Hop
chét 17(1) duoe st dung thay cho Hop chit 1(1).
'H NMR(CDCI3-CD30D) &: 8,04 - 7,96 (m, 1H), 7,54 - 7,38 (m, 2H), 6,49 - 6,37
(m, 1H), 6,36 - 6,09 (m, 3H), 5,72 - 5,57 (m, 1H), 5,53 - 5,36 (m, 1H), 4,43 - 4,22
(m, 1H), 3,98 - 3,81 (m, 3H), 2,72 - 1,62 (m, 6H)
ESI-MS m/z 364(MH")
Vidu 18
Vi du 18(1): 4-clo-5-(1-metyl-1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin (Hop
chat 18(1))

1,4-Dioxan (15ml), dung dich nﬁéc natri cacbonat 2M (3ml) va
PdCly(dppf)CH2CL: (122mg) duoc bd sung vao 4-clo-5-iodo-1H-pyrolo[2,3-

blpyridin (835mg)va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
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1H-pyrazol (749mg), va tiép theo, nhiét 6 ctia hdn hop thu duoc duoc ting dén
100°C, tiép theo 1a khudy trong thoi gian 13 gid. Sau d6, nuée duoc bd sung vio
h&n hop phan tng nay dé pha loang, va tiép theo, hdn hop thu duge dugc chiét
bing etylaxetat. Gom céc 16p hitu co, rira bing dung dich nuéc mudi bdo hoa,
lam kho trén natri sulfat khan, va tiép theo, cd trong didu kién ap suét giam. Cin
thu dugc dugc tinh ché bang sic ky silicagel (cloroform : metanol) dé thu dugc
san phim quan tdm (573mg, higu suét: 82%).
ESI-MS m/z 233(MH")
Vi du 18(2): tert-Butyl (3-(3-iodo-5-(1-metyl-1H-pyrazol-4-yl)-1-tosyl-1H-
pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (H¢p chét 18(2))

San phdm quan tdm thu dugc theo Vi du 1(1), véi ngoai trr 1a Hop chét
18(1) duge st dung thay cho 4-bromo-1H-pyrolo[2,3-b]pyridin.
ESI-MS m/z 674(MH")
Vi du 18(3): N-(3-(3-(Furan-2-yl)-5-(1-metyl-1H-pyrazol-4-yl)-1H-pyrolo[2,3-
b]pyridin—4-yl)§<yclohex-3-en—l-yl)acrylamit (Hop chét 18)

Hop chét néu & d& muc nay thu duoc theo Vi du 12, véi ngoai trix 12 Hop
chit 18(2) dugc st dung thay cho Hop chét 1(1).
"H NMR(DMSO-ds) 0: 11,9.7 (br. s., 1H), 8,32 - 8,22 (m, 1H), 8,00 - 7,83 (m,

2H), 7,68 - 7,57 (m, 3H), 6,49 (d, J=1,8 Hz, 1H), 6,34 (t, J=2,6 Hz, 1H), 6,21 -
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6,08 (m, 1H), 6,06 - 5,97 (m, 1H), 5,52 (dd, J=2,6, 9,9 Hz, 1H), 5,44 - 5,32 (m,
1H), 3,96 - 3,69 (m, 4H), 2,29 - 1,98 (m, 2H), 1,96 - 1,65 (m, 3H), 1,33 (dq, J=5,3,
11,7 Hz, 1H)

ESI-MS m/z 414(MH")

Vi du 19: N-(3-(5-(1-Metyl-1H-pyrazolo-4-yl)-3-(pyridin-3-yl)-1H-pyrolo[2,3-
b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit (Hop chat 19)

Hop chit néu & dé muc nay thu dugc theo Vi du 1(2), véingoai trir 1a Hop
chét 18(2) duoc st dung thay cho Hop chét 1(1), va axit3-pyridinboronic dugc
sir dung thay cho axit phenylboronic.

'H NMR(DMSO-de) 8: 11,96 (br. s., 1H), 8,52 - 8,45 (m, 2H), 8,32 - 8,24 (m,
1H), 7,92 - 7,73 (m, 2H), 7,72 - 7,62 (m, 1H), 7,57 (d, J=4,4 Hz, 1H), 7,53 (d,
J=2.6 Hz, 1H), 7,37 (ddd, J=1,8, 5,0, 7,4 Hz, 1H), 6,17 - 6,07 (m, 1H), 6,00 (dd,
J=2,6, 17,2 Hz, 1H), 5,50 (dd, J=1,5, 9,9 Hz, 1H), 5,42 - 5,27 (m, 1H), 3,84 (d,
J=7,3 Hz, 3H), 3,71 - 3,34 (m, 1H), 2,19 - 2,b3 (m, 1H), 2,03 - 1,80 (m, 2H), 1,74
- 1,46 (m, 2H), 1,29 - 1,12 (m, 1H)

ESI-MS m/z 425(MH")

Viduy 20

Vi dy 20(1): Metyl 4-(5-((tert-butoxycacbonyl)amino)xyclohex-1-en-1-yl)-3-

iodo-1-tosyl-1H-pyrolo[2,3-b]pyridin-5-cacboxylat (Hop chét 20(1))
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San phdm quan tAm thu duge theo Vi du 1(1), véi ngoai trir 1a metyl 4-clo-
1H-pyrolo[2,3-b]pyridin-5-cacboxylat dugc st dung thay cho 4-bromo-1H-
pyrolo[2,3-b]pyridin.

ESI-MS m/z 652(MH")
Vi du 20(2) Metyl 4-(5-((tert-butoxycacbonyl)amino)xyclohex-1-en-1-yl)-3-
(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-5-cacboxylat (Hop chét 20(2))

DMF (5ml) duoc bd sung vao Hop chét 20(1) (375mg) va tributyl(furan-
2-yl)stanan (0,217ml), tiép theo la thé bang nito. Sau d6, PACly(PPhs), (40,0mg)
duoc bd sung vao hdn hop phan ng ndy, va nhiét do cua hén hop thu duge ting
1én dén 120°C, tiép theo 1a khudy trong thoi gian 3 gid. Sau d6, dung dich nuge
amoni clorua bdo hoa dugce bd sung vao hdn hgp phan tng nay dé pha loang, va
tiép theo, hdn hop thu dugc duge chiét béngh etylaxetat. Gom cédc 16p hitu co, rira
bing nudc, bang dung dich nuéc natri hydro cacbonat bdo hoa va bang dung dich
nude mudi bio hoa, va lam kho trén natri sulfat khan, tiép theo 1a co trong didu
kién chan khong, dé thu duoc san pham lién hop twong ing. Sén pham lién hop
thu duoc duoe cho qua phan Gng tiép theo ma khong can tinh ché thém.

THF (10ml) va dung dich THF (5ml) chtra tetrabutylamoni florua 1,0M
duoc bd sung vao san pham lién hop thu duge, va tiép theo, hdn hop thu duge

duoc khudy 6 nhiét do trong phong trong thoi gian 2 gio. Sau do, dung dich nuédc
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natri hydro cacbonat bdo hoa dugc bd sung vao hdn hop phan Gng niy dé pha
lodng, va tiép theo, hdn hop thu duge duge chiét bing etylaxetat. Gom céc 16p
hitu co, rira bing nude va tiép theo, bing dung dich nude mudi bo hoa, 1am kho
trén natri sulfat khan, va tiép theo, ¢6 trong diéu kién 4p sudt giam. Cin thu dugc
duoc tinh ché bang séc ky silicagel (hexan :etylaxetat) dé thu dugc san phdm quan
tém (187mg, hiéu sudt: 74%).

ESI-MS m/z 438(MH")

Vi du 20(3): Metyl 4-(5-acrylamitxyclohex-1-en-1-yl)-3-(furan-2-yl)-1H-
pyrolo[2,3-b]pyridin-5-cacboxylat (Hop chét 20)

Metanoll (0,5ml) va dung dich 1,4-dioxan (2ml) chtra axit clohydric 4M
duoc bd sung vao Hop chét 20(2) (44,0mg), va tiép theo, hon hop thu duge duoc
khudy & nhiét do trong phong trong thoi gian 30 phut. Sau do, hdn hop phan g
nay duge ¢d trong diéu kién 4p suét giam. Trong moi trudng nito, diclometan
(1,5ml), etanol (0,5ml) va diisopropyletylamin (0,11ml) dugc bd sung vao hdn
hop nay, va tiép theo, hén hop thu dugc nhu vdy duoc lam mat xuéng 0°C.
Acryloyl clorua (0,010ml) dugc bd sung vao hdn hop phan tng ndy, va tiép theo,
hdn hop thu duge duge khudy trong thoi gian 30 phut. Sau d6, dung dich metanol
chtra dung dich amoniac 7M dugc bd sung vao hdn hop phan ng nay, va tiép

theo, hdn hop thu duge duge khudy & nhiét d6 trong phong trong thoi gian 1 gio.
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Sau d6, nuéc duoc bd sung vao hdn hop phéﬁ mg nay dé pha loﬁhg, va tiép theo,
hdn hop thu dugc duoc chiét bing dung dich cIoroform chra 20% etanol. Gom
cac 16p hitu co, lam kho trén natri sulfat khan, va tiép theo, cd trong diéu kién 4p
sudt giam. Cin thu duoc duoc tinh ché bang séc ky silicagel (cloroform : metanol)
dé thu duoc hop chit néu & d& muc nay (23,7mg, hiéu suét: 60%).

"H NMR(DMSO-d¢) 8: 12,37 (br. s., 1H), 8,69 (s, 1H), 8,01 (br. s., 1H), 7,73 (d,
J=2,6 Hz, 1H), 7,69 (br. s., 1H), 6,55 - 6,49 (m, 1H), 6,39 (d, J=2,6 Hz, 1H),6,20
(dd, J=10,1, 17,0 Hz, 1H), 6,06 (dd, J=2,2, 16,9 Hz, 1H), 5,55 (dd, J=2,2,9,9 Hz,
1H), 5,32 ‘— 5,14 (m, 1H), 4,04 - 3,91 (m, 1H), 3,81 (s, 3H), 2,37 - 2,00 (m, 3H),
1,94 - 1,64 (m, 2H), 1,60 - 1,28 (m, 1H)

ESI-MS m/z 392(MH)

Vidu?2l

Vi du 21(1): tert-Butyl (3-(5-carbamoyl-3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-
4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 21(1))

Metanol (Iml) va dung dich nudc natri hydroxit 1M(1ml) dugc bd sung
vao Hop chét 20(2) (92mg), va tiép theo, ﬁhiét d6 cta hdn hop thu duge duoc
tang dén 80°C, tiép theo 1a khudy trong thoi gian 13 gio. Sau do, hdn hop phéan
ng nay dugce lam mat xudng 0°C, va tiép theo, dung dich axit clohydric 1M duoc

bd sung vao hdn hop nay dé pha loang. Sau d6, hén hop thu duge duge chiét bang
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dung dich cloroform chtra 20% etanol. Gom céc 1¢p hitu co, lam kho trén natri
sulfat khan, va tiép theo, ¢b trong diéu kién 4p sudt giam dé thu duoc axit
cacboxylic twrong rng. Axit cacboxylic thu dugc duoc cho qua phan tmg tiép theo
ma khong cén tinh ché thém.

DMF (2ml), amoniclorua (45,0mg), diisopropyletylamin (0,183ml)va
HBTU (159mg) duoc bd sung vao axit cacboxylic thu duge, va tiép theo, nhiét
d6 ctia hdn hop thu duoc duge ting dén 80°.C, tiép theo 1 khudy trong thoi gian
3 gid. Sau d6, nude duge bd sung vao hdn hop phan Gmg nay dé pha lodng, va
tiép theo, hdn hop thu dugc duoc chiét bing dung dich cloroform chira 20%
etanol. Gom céc 16p hitu co, lam kho trén natri sulfat khan, va tiép theo, ¢ trong
didu kién 4p sut giam. Cin thu duoc dugc tinh ché bing sic ky silicagel
(cloroform : metanol) dé thu dugc san phdmquan tam (77,2mg, hiéu suft: 87%).
ESI-MS m/z 423(MH")

Vi du 21(2): 4-(5-Acrylamitxyclohex-1-en-1-yl)-3-(furan-2-yl)-1H-pyrolo[2,3-
b]pyridin-5-cacboxamit (Hop chit 21)

Etanol (0,5ml) va dung dich 1,4-dioxan (2ml) chtra axit clohydric 4M dugc
bd sung vao Hop chit 21(1) (77,2mg), va tiép theo, hdn hop thu duoc dugc khudy
& nhiét do trong phong trong thoi gian 10 phut. Sau do, hén hop phan (ng nay

duoc cb trong diu kién 4p sudt giam. Trong mdi trudng nito, etanol (1,8ml) va
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diisopropyletylamin (0,160ml) duge bd sung vao hdn hop nay, va tiép theo, hdn
hop thu duge duge lam mat xudng 0°C. Dung dich axetonitril (O,lOOml) chtra
acryloyl clorua 2M duoc bd sung vao hdn hop phan tmg nay, va tiép theo, hdn
hop thu duoc duge khudy trong thoi gian 30 phut. Sau d6, dung dich metanol
chtra dung dich amoniac 7M duoc bd sung vao hdn hop phan Gmg nay, va tiép
theo, khudy hdn hop thu duoc nhu vay & nhiét d trong phong trong thoi gian 30
phut. Sau d6, nude duoc bd sung vao hdn hgp phan Gng nay dé pha lodng, va tiép
theo, hdn hop thu duoc duoc chiét béng dung dich cloroform chtra 20% etanol.
Gom céc 16p hftu co, lam kho trén natri sulfat khan, va tiép theo, ¢b trong diu
kién 4p sudt giam. Can thu duoc dugc tinh ché bang sic ky silicagel (cloroform :
metanol) dé thu duoc hop chit néu & d& muc nay (45,4mg, hi¢u suét: 66%).

'H NMR(DMSO-de) &: 12,16 (br. s., 1H), 8,34 (s, 1H), 8,02 (br. s., 1H), 7,92 (br.
s., 1H), 7,69 (d, J=2,9 Hz, 1H), 7,67 (d, J=1,i Hz, 1H), 7,48 (br. s., 1H), 6,51 (dd,
J=1,8, 2,9 Hz, 1H), 6,39 (d, J=2,9 Hz, 1H), 6,19 (dd, J=9.,9, 17,2 Hz, 1H), 6,07
(dd, J=2,2, 16,9 Hz, 1H), 5,55 (dd, J=2,6, 9,9 Hz, 1H), 5,37 (br. s., 1H), 3,92 (br.
s, 1H), 2,38 - 2,06 (m, 2H), 2,01 - 1,92 (m, 2H), 1,81 - 1,44 (m, 2H)

ESI-MS m/z 377(MH")

Vi du 22: 4-(5-Acrylamitxyclohex-1-en-1-yl)-3-(furan-2-yl)-N-metyl-1H-

pyrolo[2,3-b]pyridin-5-cacboxamit (Hop chét 22)
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Hop chit ndu & dé muc nay thu dugc theo cac Vi du 21(1) va 21(2), véi
ngoai trir 1a dung dich metanol chtra 40% metylaminduoc st dung thay cho
amoniclorua.

H NMR(DMSO-ds) 8: 12,16 (br. s., 1H), 8,47 - 8,19 (m, 2H), 7,99 (d, J=7,3 Hz,
1H), 7,70 (4, J=2,6 Hz, 1H), 7,66 (d, J=1,1 Hz, 1H), 6,51 (dd, J=1,8, 3,3 Hz, 1H),
6,38 (d, J=2,9 Hz, 1H), 6,21 (dd, J=9,9, 16,9 Hz, 1H), 6,13 - 6,05 (m, 1H), 5,56
(dd, J=2,2, 9,9 Hz, 1H), 5,34 (br. s., 1H), 3,92 (br. s., 1H), 2,75 (d, J=4,4 Hz, 3H),
2,25 (d, J=15,8 Hz, 1H), 2,16 - 2,03 (m, 1H), 2,03 - 1,89 (m, 2H), 1,81 - 1,49 (m,
1H)

ESI-MS m/z 391(MH")

Vi du 23: 4-(5-Acrylamitxyclohex-1-en-1-yl)-3-(furan-2-yl)-N,N-dimetyl-1H-
pyrolo[2,3-b]pyridin-5-cacboxamit (Hop chét 23)

Hop chéit néu ¢ dé muc nay thu duge theo cac Vi du 21(1) va 21(2), voi
ngoai trir 13 dung dich THF chta dimetylamin 2M dugc st dung thay cho
amoniclorua.

'"H NMR(DMSO-dg) &: 12,19 (br. s., 1H), 8,10 (s, 1H), 7,93 (br. s., 1H), 7,74 (d,
J=2,7 Hz, 1H), 7,67 (s, 1H), 6,53 (dd, J=1,7, 3,2 Hz, 1H), 6,41 (d, J=3,2 Hz, 1H),

6,21 (dd, J=9,9, 17,2 Hz, 1H), 6,08 (dd, J=2,3, 17,2 Hz, 1H), 5,57 (dd, J=2,4, 10,2
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Hz, 1H), 5,43 (br. s., 1H), 3,86 (br. s., 1H), 2,99 (s, 3H), 2,78 (br. s., 3H), 2,22
(br. s., 1H), 2,03 (br. s., 3H), 1,71 (br. s., 1H), 1,44 (br. s., 1H)
ESI-MS m/z 405(MH")
Vi dy 24
Vi du 24(1): tert-Butyl (3-(5-formyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)cacbamat (Hop chit 24(1))

1,4-Dioxan (20ml), dung dich nudc natri cacbonat 2M (6ml) va Pd(PPhs)4
(318mg) duoc bd sung vio 4-clo-1H-pyrolo[2,3-b]pyridin-5-cacbaldehyt (1,00g) -
va hop chét cta Vi du tham khao 1(2a) (1,96g), va tiép theo, nhiét ¢ ctia hdn hop
thu duoe dugc ting dén 100°C, tiép theo 1a khudy trong thoi gian 14 gid. Sau do6,
nuée duge bd sung vao hdn hop phan tng nay dé pha lodng, va tiép theo, hdn
hop thu dugc dugc chiét bing cloroform. Gom céc 16p hitu co, rira bang dung
dich nudc mudi bao hoa, lam kho trén natri sulfat khan, va tiép theo, c¢d trong
didu kién 4p sudt giam. Cin thu duge dugc tinh ché bing sic ky silicagel
(cloroform : metanol) dé thu dwge san phim quan tAm (1,70g, hiéu suét: 91%).
ESI-MS m/z 342(MH")
Vi du 24(2): tert-Butyl (3-(5-formy1-3-iod§-l-tosyl-1H-pyrolo[2,3—b]_pyri_din-4-

yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 24(2))
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DMF (5ml) duoc bd sung vao Hop chét 24(1) (341mg), va tiép theo, hdn
hop thu duoc duoc 1am mat xudng 0°C. Sau d6, N-iodosucxinimit (247mg) duoc
bd sung vao hdn hop phan tng nay, va tiép theo, hdn hop thu duge dugc Khudy
trong thoi gian 1 gio. Sau d6, dung dich nude natri hydro sulfit 10% dugc bd sung
vao hdn hop phan Gng nay & nhiét d6 0°C, va tiép theo, hdn hop thu duge duge
pha lodng v6i dung dich nude natri hydro cacbonat bdo hoa, va tiép theo, chiét
bing etylaxetat. Gom céc 16p hitu co, rira bang nudc va tiép theo, bing dung dich
nude mudi bao hoa. Hén hop thu dugc duge 1am kho trén natri sulfat khan, va
tiép theo, c¢b trong diéu kién &p sudt giam. Cin thu duogc duoc tinh ché bang sic
ky silicagel (cloroform : metanol) dé thu dugc san phém iot trong tng. San phim
iot thu dugc dugce cho qua phan tng tiép theo ma khong cin tinh ché thém.

DMF (5ml) duoc bd sung vao san phim iot thu dugc, va tiép theo, hdn hop
thu duoc duge lam maét xubng 0°C. Tiép theo, dung dich natri hydrua 60%
(96,0mg) dugc bd sung vao hdn hop phin tng nay. Hon hop thu duge nhu véy
duoc khudy & hhiét d6 trong phong trong thoi gian 30 phut, va tiép theo, para-
toluensulfonyl clorua (229mg) duge bd sung vao hdn hop phén tmg ndy & nhiét
dd 0°C. Hon hop thu duoc duge khudy & nhiét d6 trong phong trong thoi gian 1
gio. Sau d6, dung dich nudc amoni clorua bao hoa dugc bd sung vao hdn hop

phan tng nay d& pha lodng, va tiép theo, hdn hop thu dugc duge chiét bang
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etylaxetat. Gom céc 16p hitu co, rira bing nude va tiép theo, bang dung dich nudce
mudi Bﬁo hoa. Hon hop thu duge dwoce 1am kho trén natri sulfat khan, va tiép theo,
cd trong didu kién &p sudt giam. Can thu duge dugc tinh ché bing séc ky silicagel
(hexan :etylaxetat) dé thu dwgc san phdm quan tdm (352mg, hiéu suét: 57%).
ESI-MS m/z 622(MH")

Vi du 24(3): tért-Butyl (3-(5-formyl-3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)cacbamat (Hop chit 24(3))

DMF (3ml) dugc bd sung vao Hop chét 24(2) (186mg) va tributyl(furan-
2-yD)stanan (0,113ml), tip theo 1a thé bing nito. Sau d6, PdCL>(PPhs)2 (21,0mg)
dugce bd sung vao hdn hop phan Gmg nay, va tiép theo, nhiét dd ctia hdn hop thu
duge duoe ting dén 120°C, tiép theo 1 khudy trong thoi gian 3 gid. Sau d6, dung
dich nuéc amoni clorua bio hoa duoc bd sung vao hdn hop phan tng nay dé pha
loding, va tiép theo, hdn hop thu duge duge chiét bang etylaxetat. Gom céc 16p
hitu co, rira bang nudc, bang dung dich nude natri hydro cacbonat bdo hoa va
béng dung dich nudgc mudi bao hoa, 1am kho trén natri sulfat khan, va tiép theo,
co trong diéu kién &p suét giam dé thu dugc sin pham lién hop twong ting. San
phém lién hop thu dugc dugce cho qua phan ng tiép theo ma khong can tinh ché

thém.
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THF (6ml) va dung dich THF (2ml) chtra tetrabutylamoni florua 1,0M
duoc bd sung vao san phdm lién hop thu dugc, va tiép theo, hdn hop thu dugce
duoc khudy ¢ nhiét do trong phong trong thoi gian 2 gio. Sau d6, dung dich nudce
natri hydro cacbonat bdo hoa dugc bd sung vao hén hop phan Gng nay dé pha
loding, va tiép theo, hdn hop thu du’(_)rc. duogc chiét bang etylaxetat. Gom cac 16p
hitu co, rira bdng nude va tiép theo, bing dung dich nude mudi bio hoa. Hon hop
thu duoc duoc lam kho trén natri sulfat khan, va tiép theo, co trong diéu kién 4p
sudt giam. Can thu dugc dugc tinh ché bang séc ky silicagel (hexan :etylaxetat)
dé thu dugc san phdm quan tdm (110mg, hidu suit: 90%).

ESI-MS m/z 408(MH™)
Vi du 24(4): tert-Butyl (3-3-(furan-2-yl)-5-(hydroxymetyl)-1H-pyrolo[2,3-
b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 24(4))

Metanol (3ml) dugc bd sung vao Hop chét 24(3) (55,0mg), va tiép theo,
hdn hop thu duge duge 1am mat xubng 0°C. Natribohydrua (22,0mg) dugc bd
sung vao hdn hop phan Gmg nay, va tiép theo, hdn hop thu dugc duge khudy &
nhiét d6 trong phong trong thoi gian 1 gio. Sau d6, dung dich nude amoni clorua
bdo hoa duge bd sung vao hdn hop phin tng nay & nhiét do 0°C dé pha lodng, va
tiép theo, hdn hop thu duge duge chiét bing etylaxetat. Gom céc 16p hitu co, rira

bing nudc, bing dung dich nude natri hydro cacbonat bdo hoa va bing dung dich
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nuéc mudi bio hoa, va lam khé trén natri sulfat khan, tiép theo 1a cd trong diéu
kién chan khong. Can thu duoc duoc tinh ché bing sic ky silicagel (cloroform :
metanol) dé thu dugc san pham quan tAm (53,2mg, hiéu sudt: 96%).

ESI-MS m/z 410(MH")

Vi du 24(5): N-(3-(3-(Furan-2-yl)-5-(hydroxymetyl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 24)

Etanol (0,5ml) va dung dich 1,4-dioxan (2ml) chira axit clohydric 4M dugc
bd sung vao Hop chét 24(4) (53,2mg), va tip theo, hdn hop thu duge duge khudy
& nhiét do trong phong trong thoi gian 30 phit. Sau d6, hdn hop phan Gng nay
duoc cd trong didu kién ap sudt giam. Trong mdi trudng nito, diclometan (1,5ml),
etanol (0,5ml) va diisopropyletylamin (0,114ml) duoc bd sung vao hdn hop nay,
va tiép theo, hdn hop thu dugc dugc lam mat xuéng 0°C. Acryloyl clorua
(0,012ml) duoc bd sung vao hdn hgp phan ng nay, va tiép theo, hdn hop thu
duoc duge khudy trong thoi gian 30 phut. Sau d6, dung dich metanol chtra dung
dich amoniac 7M dugc bd sung vao hdn hgp phéan ing nay, va tiép theo, hdn hop
thu duoc duoc khudy & nhiét do trong phong trong thdi gian 1 gio. Sau d6, nudc
duoce bd sung vao hdn hop phan tng nay dé pha loang, va tiép theo, hdn hop thu
duoc duoc chiét béng dung dich cloroform.chfra 20% etanol. Gom céc 16p hitu

co, 1am kho trén natri sulfat khan, va ti€p theo, c6 trong di€u ki¢n &p suét giam.
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Cin thu duge duoc tinh ché bing sic ky siiicagel (cloroform : metanol) dé thu
duoc hop chét néu ¢ d& muc nay (22,9mg, hidu suét: 49%).
'H NMR(DMSO-dg) &: 11,90 (br. s., 1H), 8,28 (d, J=6,2 Hz, 1H), 8,01 (d, I=7,7
Hz, 1H), 7,65 (d, J=7,3 Hz, 1H), 7,62 - 7,58 (m, 1H), 6,52 - 6,47 (m, 1H), 6,37 (t,
J=2,4Hz, 1H), 6,24 - 6,14 (m, 1H), 6,05 (dd, J=2,2, 16,9 Hz, 1H), 5,54 (dd, J=2,2,
9,9 Hz, 1H), 5,45 - 5,33 (m, 1H), 5,04 (td, J=5,4, 18,2 Hz, 1H), 4,63 - 4,45 (m,
2H), 3,92 (br. s., 1H), 2,33 - 2,06 (m, 3H), 2,05 - 1,92 (m, 1H), 1,77 (s, 1H), 1,59
- 1,27 (m, 1H)
ESI-MS m/z 364(MH")
Vi du 25
Vi du 25(1): tert-Butyl (3-(5-formyl-3-iodo-1-((2-(trimetylsilyl)etoxy)metyl)-
1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 25(1))
DMF (3,2ml) duge bd sung vao Hop chit 24(1) (215mg), va tiép theo, hdn
hop thu duge dugce l[am mat xubng 0°C. N-iodosucxinimit (156mg) dugc bd sung
vao hdn hop phan ting nay, va tiép theo, hdn hop thu duge dugc khudy trong thoi
gian 1 gi¢. Sau d6, dung dich nudc natri hydro sulfit 10% dugc bd sung vao hdn
hop phan Gng nady & nhiét do 0°C, va tiép theo, hdn hop thu duge duge pha lodng
voi dung dich nuéc natri hydro cacbonat bdo hoa, va tiép theo, chiét bing

etylaxetat. Gom céc 16p hitu co, raa bing nude va tiép theo, bing dung dich nudc
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mudi bdo hoa. Hon hop thu duge duge lam kho trén natri sulfat khan, va tiép theo,
cd trong didu kién ap sudt giam. Cin thu duogc dugce tinh ché bang sic ky silicagel
(hexan :etylaxetat) dé thu duoc san phim iot tuong tmg. San phém iot thu duoc
duoc cho qua phéan tng tiép theo ma khong can tinh ché thém.

DMF (3,2ml) dugc bd sung vao san phém iot thu duoc, va tiép theo, hdn
hop thu duge duge lam mat xubng 0°C. Sau d6, dung dich natri hydrua 60%
(60,0mg) duge bd sung vao hdn hop phan ﬁ'ng nay. Hon hop thu dwgc nhu vay
duoc khudy & nhiét do trong phong trong thoi gian 30 phat, va tiép theo, 2-
(trimetylsilyl)etoxymetylclorua (0,134ml) dugc bd sung vao hdn hop phan tng
nay & nhiét d6 0°C. Hon hop thu dugc duge khudy & nhiét do trong phong trong
thoi gian 1 gio. Sau dd, dung dich nugc amoni clorua bdo hoa dugc bd sung vao
hdn hop phan tng nay dé pha loing, va tiép theo, hdn hop thu dugc duge chiét
bang etylaxetat. Gom céc 16p hitu co, rita bing nudce va tiép theo, bang dung dich
nude mudi bao hoa. Hon hop thu duge duoge 1am kho trén natri sulfat khan, va
tiép theo, cd trong didu kién 4p suét giam. Cin thu dugc dugc tinh ché bang sic
ky silicagel (hexan :etylaxetat) dé thu dwoc san phdm quan tim (190mg, hiéu
suét: 50%).

ESI-MS m/z 598(MH")
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Vi du 25(2): tert-Butyl (3-(3-(furan-2-yl)-5-(hydroxymetyl)-1-((2-(trimetylsilyl)-
ctoxy)metyl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop
chét 25(2))

DMF (3,2ml) dugc bd sung vao Hop chit 25(1) (190mg) va tributyl(furan-
2-yD)stanan (0,120ml), tiép theo 14 thé bang nito. Sau d6, PACly(PPhs), (22,0mg)
duoe bd sung vao hdn hop phan ng nay, va tiép theo, nhiét do ctia hdn hgp thu
duge dugce ting dén 120°C, tiép theo 14 khudy trong thoi gian 3 gid. Sau d6, dung
dich nu6c amoni clorua bdo hoa duoc bd sung vao hdn hop phan tng nay dé pha
loding, va tiép theo, hdn hop thu duge duge chiét bang etylaxetat. Gom céc 16p
hitu co, rira bing nudce va tiép theo, bang dung dich nudc mudi bdo hoa, 1am khod
trén natri sulfat khan, va tiép theo, o trong didu kién ap suét giam dé thu duogc
san pham lién hop tuwong ting. San pham lién hop thu duogc dugc cho qua phén
ting tiép theo ma khéng cin tinh ché thém.

Metanol (2,5ml) dugc bd sung vao san pham lién hop thu dugc, va tiép
theo, hdn hop thu dugc dugce 1am mat xubng 0°C. Natribohydrua (37,0mg) dugc
bd sung vao hdn hop phan (g nay, va tiép theo, hdn hop thu duge duge khudy
& nhiét do trong phong trong thoi gian 1 gio. Sau d6, dung dich nudc amoni clorua
bdo hoa duge bd sung vao hdn hop phan Gng ndy & nhiét d§ 0°C, va tiép theo,

hdn hop thu duge duge chiét bang etylaxetat. Gom céc 16p hitu co, rira bing nudc,
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bing dung dich nudc natri hydro cacbonat bdo hoa va bang dung dich nuéc mubi
bdo hoa, va lam kho trén natri sulfat khan, tiép theo 14 c¢o trong didu kién chan
khong. Can tlm duoc dugce tinh ché bing sic ky silicagel (cloroform : metanol)
@8 thu duoc san pham quan tAm (117mg, hidu sudt: 68%).
ESI-MS m/z 540(MH")
Vi du 25(3): tert-Butyl (3-(3-(furan-2-yl)-5-(metoxymetyl)-1-((2-(trimetylsilyl)-
etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop
chét 25(3))

DMF (1ml) dugc bd sung vao Hop chét 25(2) (54,0mg), v tiép theo, hdn
hop thu duge duoc lam mat Xuéng 0°C. Sau do6, dung dich natri hydrua 60%
(10,0mg) duge bd sung vao hdn hop phan trng nay. Hon hop thu dugc duge khudy
& nhiét d6 trong phong trong thoi gian 30 phat, va tiép theo, iodometan (0,008ml)
duoc bd sung vao hdn hop phan ing nay & nhiét do 0°C. Hon hop thu dugc nhu
véy duoc khudy & nhiét do trong phong trong thoi gian 4 gio. Sau d6, dung dich
nudc amoni clorua bio hoa dwge bd sung vao hdn hgp phan tmg nay dé pha loang,
va tiép theo, hdn hop thu dugc duge chiét bang etylaxetat. Gom céc 16p hitu co,
rira bing nude va tiép theo, bing dung dich nudc mudi bdo hoa. Hon hop thu

duoc duoc lam kho trén natri sulfat khan, va tiép theo, cb trong didu kién ap sudt
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gidgm. C#n thu duwoc duoc tinh ché bing sic ky silicagel (hexan :etylaxetat) dé thu
dirqc san phdm quan tdm (26,1mg, hi¢u sudt: 47%).

ESI-MS m/z 554(MHY)

Vi du 25(4): N-(3-(3-(Furan-2-yl)-5-(metoxymetyl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 25)

THF (1ml) va dung dich THF (0,235ml) chira tetrabutylamoni florua 1,0M
duoc bd sung vao Hop chét 25(3) (26,1mg), va tiép theo, nhiét d clia hdn hop
thu duge duge tang dén 70°C, tiép theo 1a khudy trong thdi gian 4 gio. Sau do,
dung dich nudc natri hydro cacbonat bdo hoa dugc bd sung vao hdn hop phin
Ging nay dé pha lodng, va tiép theo, hdn hop thu duge duge chiét bang etylaxetat.
Gom céc 16p hiru co, rira bang dung dich nuéde mudi bio hoa, 1am khd trén natri
sulfat khan, va tiép theo, c0 trong diéu kién ap suét giam. Céan thu dugc duogc tinh
ché bing sic ky silicagel (hexan :etylaxetat) dé thu duoc san phidm duoc loai bd
nhém béo vé twong Gng thu duoc hop chit duge cho qua phén (mg tiép theo ma
khéng cin tinh ché thém.

Etanol (0,5ml) va dung dich 1,4-dioxan (2ml) chira axit clohydric 4M dugc
bd sung vao san phém duoc loai bé nhom bao v¢ thu duge, va tiép theo, hdn hop
thu duoc duge khudy & nhiét d6 trong phong trong thoi gian 10 phut. Sau do, hdn

hop phan tng nay dugc cd trong diéu kién 4p suat giam. Trong mdi truong nito,
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THF (0,5ml), dung dich nudc natri hydro cacbonat bdo hoa(0,5ml) va
diisopropyletylamin (0,013ml) dugc bd sung vao hdn hop nay, va tiép theo, hdn
hop thu duoc dugc lam mat xubng 0°C. Dung dich chira acryloyl clorua2M trong
axetonitril (0,021ml) duoc bd sung vao hdn hop phan tng niy, va tiép theo, hdn
hop thu dugc dugc khudy & nhiét d9 trong phong trong thoi gian 30 phit. Sau do,
nuée duoe bd sung vao hdn hop phan tng nay dé pha lodng, va tiép theo, hdn
hop thu dugc duge chiét bang cloroform. Gom céc 16p hitu co, lam kho trén natri
sulfat khan, va ‘tiép theo, c¢d trong diéu kién 4p suét giam. Can thu dwge duge tinh
ché bing sic ky silicagel (cloroform : metanol) dé thu dugc hop chit néu & @&
muc ndy (10,4mg, hiéu sudt: 58%).

'H NMR(DMSO-d¢) &: 11,98 (br. s., 1H), 8,23 (d, J=2,2 Hz, 1H), 7,99 (dd,
J=7,5,18,9 Hz, 1H), 7,66 (dd, J=1,1, 9,2 Hz, 1H), 7,62 (d, J=2,6 Hz, 1H), 6,53 -
6,48(m, 1H), 6,38 (dd, J=3,1, 6,8 Hz, 1H), 6,27 - 6,13 (m, 1H), 6,10 - 6,00 (m,
1H), 5,54 (td, J=2,9, 9,9 Hz, 1H), 5,40 (d, J=15,8 Hz, 1H), 4,55 - 4,39 (m, 1H),
4,37 - 4,26‘ (m, 1H), 3,93 (br. s., 1H), 3,25.(d, J=10,6 Hz, 3H), 2,29 - 2,17 (m,
2H), 2,15 - 1,95.(m, 2H), 1,87 - 1,71 (m, 1H), 1,57 - 1,42 (m, 1H)

ESI-MS m/z 378(MH")

Vidu 26
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Vi du 26(1): tert-Butyl (3-(5-((dimetylamino)metyl)-3-(furan-2-yl)-1H-
pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 26(1))

THF (1,Iml), dung dich THF (0,067ml) chtta dimetylamin 2M va
triphenylphosphin (35,0mg) dugc bd sung vao Hop chit 24(4) (45,8mg), va tiép
theo, diisopropyl azodicacboxylat (0,026ml) duoc bd sung vao hdn hop trén day
& 0°C. Hon hqi) thu duoc dugce khudy & nhiét dd trong phong trong thoi gian 17
gid. Sau d6, nude duge bd sung vao hdn hop phan ting nay dé pha loang, va tiép
theo, hdn hop thu duoc duge chiét béng dung dich cloroform chtra 20% etanol.
Gom céac 16p hitu co, lam kho trén natri sulfat khan, va tiép theo, co trong diéu
kién 4p sudt giam. Cin thu duoc duge tinh ché bang sic ky silicagel (cloroform :
metanol) dé thu duoc san phim quan tim (12,4mg, hiéu sudt: 25%).

Vi du 26(2) N-(3-(5-((Dimetylamino)metyl)-3-(furan-2-yl)-1H-pyrolo[2,3-
b]pyridin—4-yl)xyclohex—3-en-l-yl)acrylamitl‘, (Hop chét 26)

Etanol (0,5ml) va dung dich 1,4-dioxan (2ml) chra axit clohydric 4M duoc
bd sung vao Hop chit 26(1) (12,4mg), va tiép theo, hdn hop thu duge duge khudy
& nhiét do trong phong trong thoi gian 10 phit. Sau d6, hdn hop phan tng nay
dugc cb trong didu kién ap sudt giam. Trong mdi trudng nito, etanol (1ml) va
diisopropyletylamin (0,049ml) duoc bd sung vao hdn hop nay, va tiép theo, hdn

hop thu dugc duogc lam mat xubng 0°C. Dung dich axetonitril (0,017ml) chira
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acryloyl clorua 2M duoc bd sung vao hdn hop phan tng 'nay, va tiép theo, hdn
hop thu duoc dugc khudy trong thoi gian 1 gid. Sau d6, dung dich metanol chira
dung dich amoniac 7M duoc bd sung vao hdn hop phin tmg nay, va tiép theo,
khudy hén hop thu dwgc nhw viy & nhiét d trong phong trong thoi gian 30 phut.
Sau d6, nude duge bd sung vao hdn hop phan tng nay dé pha loang, va tiép theo,
hdn hop thu duogc duoc chiét béng dung dich cloroform chira 20% etanol. Gom
cac 16p hitu co, lam kho trén natri sulfat khan, va tiép theo, ¢6 trong diéu kién ap
sudt giam. Can thu dugc duge tinh ché bing sic ky silicagel bazo (etylaxetat :
metanol) dé thu duoc hop chit néu & dé muc nay (7,3mg, hi¢u sut: 66%).

"H NMR(DMSO-ds) &: 11,90 (br. s., 1H), 8,21 (d, J=2,2 Hz, 1H), 7,96 (dd,
J=7,7,16,9 Hz, 1H), 7,65 (td, J=0,9, 10,3 Hz, 1H), 7,57 (t, J=2,7 Hz, 1H), 6,49
(ddd,J=1,8, 3,0, 7,6 Hz, 1H), 6,36 (dd, J=3,1, 8,6 Hz, 1H), 6,27 - 6,13 (m, 1H),
6,10 - 6,00 (m, 1H), 5,59 - 5,49 (m, 1H), 5,36 (d, J=19,1 Hz, 1H), 3,93 (d, J=8,1
Hz, 1H), 3,59 - 3,47 (m, 1H), 3,27 - 3,11 (m, 1H), 2,34 - 2,16 (m, 3H), 2,14 - 2,09
(m, 6H), 2,08 - 1,88 (m, 2H), 1,84 - 1,70 (m, 1H)

ESI-MS m/z 391(MH")

Vi du 27: N-(3-(3-(Furan-2-yl)-5-(morpholinometyl)-1H-pyrolo[2,3-b]pyridin-

4-yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 27)
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Hop chét néu ¢ d& muc nay thu dugc theo cac Vi du 26(1) va 26(2), véi
ngoai trr 1a morpholin dugc st dung thay cho dung dich THF chtra dimetylamin
2M.

'"H NMR(DMSO-dg) 8: 11,92 (br. s., 1H), 8,18 (d, J=18,0 Hz, 1H), 7,95 (t, J=8,6
Hz, 1H), 7,65 (d, J=7,0 Hz, 1H), 7,58 (dd, J=2,6, 6,2 Hz, 1H), 6,49 (td, J=2,5,
10,7 Hz, 1H), 6,37 (dd, J=2,9, 15,4 Hz, 1H), 6,28 - 6,13 (m, 1H), 6,10 - 5,99 (m,
1H), 5,59 - 5,49 (m, 1H), 5,39 (d, J=11,4 Hz, 1H), 3,93 (br. s., 1H), 3,70 - 3,57
(m, 1H), 3,57 - 3,42 (m, 4H), 3,19 (d, J=12,5 Hz, 1H), 2,43 - 2,17 (m, 7H), 2,14
- 1,91 (m, 2H), 1,77 (br. s., 1H)

ESI-MS m/z 433(MH")

Vidu 28

Vi du 28(1): N-(3-(3-Iodo-1-tosyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-
1-yl)acrylamit (Hop chét 28(1))

Metaﬁol (60ml) va dung dich 1,4-dioxan (10ml) chtra axit clohydric 4M
duoc bd sung vao Hop chét 1(1) (5,91g), va tiép theo, hdn hop thu duge duge
khudy & nhiét do trong phong trong thoi gian 2 gid. Sau do, hdn hop phan ng
nay duge cb trong diéu kién ap sudt giam, va diclometan (60ml) va tiép theo,
diisopropyletylamin (8,89ml) dugc bd sungl vao chit ¢d dic. Hén hop thu duge

duoc 1am mat xudng 0°C. Acryloyl clorua (1,13ml) dugc bd sung vao hdn hop
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phén (g nay, va tiép theo, hdn hop thu duge dugc khudy & 0°C trong thoi gian
30 phat. Sau d6, dung dich nudc amoniac, cloroform va metanol dugc bd sung
lién tiép vao hdn hop phan tng nay, va tiép theo, khudy hdn hop thu dwgc nhu
vAy & nhiét do trong phong trong thoi gian 1 gid. Sau do, hdn hop phén ting nay
duge chiét bang cloroform. Gom cac 16p hitu co, rira bang dung dich nude mubi
bdo hoa, 1am kho trén natri sulfat khan, va tiép theo, ¢b trong diéu kién ap suit
giam. Céan thu dugc dugc tinh ché bing séc ky silicagel (hexan :etylaxetat) dé thu
dwoc san phdm quan tAm (3,90g, hiéu sudt: 72%).
"H NMR(CDCls) 8: 8,34 (d, J=4,9 Hz, 1H), .8,09 (d, J=8,5 Hz, 2H), 7,89 (s, 1H),
7,29 (d, J=8,5 Hz, 2H), 6,94 (d, J=4,9 Hz, 1H), 6,33 - 6,27 (m, 1H), 6,14 - 6,05(m,
1H), 5,85 (br. d, J=6,1 Hz, 1H), 5,76 - 5,71 (m, 1H), 5,66 - 5,62 (m, 1H), 4,54 -
4,39 (m, 1H), 2,77 - 2,65 (m, 1H), 2,45 - 2,34 (m, 4H), 2,25 - 2,12 (m, 1H), 2,07
- 1,96 (m, J=1,0 Hz, 1H), 1,85 - 1,70 (m, 2H)
ESI-MS m/z 548(MH")
Vi du 28(2): N-(3-(3-(1-Metyl-1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 28)

1,4-Dioxan (1,2ml)vanuée (0,2ml) dugc bd sung vao Hop chit 28(1)
(36,7mg),  l-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol

(21,0mg)va trikaliphosphat (35,6mg), tiép theo la thé bing nito. Sau do,
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PdCL(dppf)CH2Cly (4,9mg) dugc bd sung vao hdn hop phan Gng nay, va tiép
theo, hdn hop thu dugc duge khudy & 100°C trong thoi gian 1 gid. Sau d6, hon
hop phan ting nay duoc lam mét xudng nhiét dd trong phong, va etylaxetat va
tiép theo, nudc dugce bd sung vao hdn hop nay. Hon hop thu duoc nhu vay duoc
loc qua Celite. Dich loc dugc chiét bing etylaxetat, va gom céc 16p hitu co, tiép
theo, rira bing nudc va tiép theo, bang dung dich nuée mudi bio hoa. Hon hop
thu duoc duoc lam kho trén natri sulfat khan, va tiép theo, ¢6 trong diéu kién 4p
sudt giam.

THF (0,5ml) va dung dich THF (0,5ml) chira tetrabutylamoni florua 1,0M
duge bd sung vao cin thu dugce, va tiép theo, hdn hop thu dugc dugce khudy &
nhiét do trong phong trong thdi gian 14 gid. Sau d6, hdn hop phén Gng nay dugce
¢d trong didu kién ap sudt giam, va tiép theo, dung dich dém phosphat 0,067M
(pH=7,4) duoc bd sung vao chét ¢ dic. Lép nude dugc chiét bang etylaxetat.
Gom céc 16p hﬁ'u co, rira bing dung dich nudc mubi bao hoa, lam kho trén natri
sulfat khan, va tiép theo, c6 trong diéu kién ap sudt giam. Cin thu duoc dugc tinh
ché bing sic ky silicagel (cloroform : metanol) dé thu duoc hop chét néu & dé
muc nay (14,0mg, hiéu suét: 60%).

'"H NMR(CDCI3-CDs0D) &: 8,21 - 8,12 (m, 1H), 7,46 - 7,38 (m, 2H), 7,27 - 7,23

(m, 1H), 6,90 - 6,84 (m, 11), 6,30 - 6,11 (m, 2H), 5,66 - 5,57 (m, 2H), 4,11 - 3,99
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(m, 1H), 3,96 (s, 3H), 2,59 - 2,45 (m, 1H), 2,26 - 1,76 (m, 4H), 1,59 - 1,39 (m,
1H)
ESI-MS m/z 348(MH")
Vi du 29: N-(3-(3-(1-(Oxetan-3-yl)-1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-
4-yl)xyclohex-3-en-1-yl)acrylamit

Hop chit néu & d& muc nay thu dugc theo Vi du 28(2), véi ngoai trir 1a 1-
(oxetan-3-y1)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol ~ dugc
st dung thay cho l-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol.
'H NMR(CDCI3-CD30D) 8: 8,22 - 8,16 (m, 1H), 7,62 (s, 1H), 7,56 (s, 1H), 7,29
(s, 1H), 6,89 (d, J=5,1 Hz, 1H), 6,30 - 6,21 (m, 1H), 6,14 (dd, J=10,2, 17,1 Hz,
1H), 5,67 - 5,50 (m, 3H), 5,16 - 5,07 (m, 4H), 4,03 - 3,85 (m, 1H), 2,64 - 2,50 (m,
1H), 2,05 (d, J¥1,0 Hz, 3H), 1,91 - 1,79 (m,iH), 1,56 - 1,39 (m, 1H)
ESI-MS m/z 390(MH")
Vi du 30: N-(3-(3~(xyclohex—1-en—l-yl)-1H-pyrolo[2,3;b]pyridin-4-y1)xyclohex-
3-en-1-yl)acrylamit (Hop chit 30)

Hop chit néu & dé muc nay thu dugc theo Vi du 28(2), véi ngoai trir 1a 2-
(xyclohex-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan dugc st dung thay

cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazol.
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'H NMR(CDCI3-CD30D) 6: 8,20 - 8,04 (m, 1H), 7,20 - 7,09 (m, 1H), 6,93 - 6,82
(m, 1H), 6,37 - 6,22 (m, 1H), 6,21 - 6,09 (m, 1H), 5,93 - 5,79 (m, 1H), 5,76 - 5,54
(m, 2H), 4,36 - 4,22 (m, 1H), 2,88 - 2,69 (m, 1H), 2,48 - 1,98 (m, 8H), 1,68 (m,
SH)

ESI-MS m/z 348(MH")

Vi du 31: N-(3-(3-(3,6-Dihydro-2H-pyran-4-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 31)

Hop chét néu & d& muc nay thu duoc theo Vi du 28(2), v6i ngoai trir 12 2-
(3,6-dihydro-2H-pyran-4-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan ~ dugc st
dung thay cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol.

'H NMR(CDCI3-CD30D) 8: 8,20 - 8,07 (m, 1H), 7,23 - 7,15 (m, 1H), 6,91 - 6,82
(m, 1H), 6,34 - 6,07 (m, 2H), 5,94 - 5,81 (m, 1H), 5,78 - 5,58 (m, 2H), 4,41 - 4,17
(m, 3H), 4,04 - 3,80 (m, 2H), 2,74 - 2,58 (m, 1H), 2,51 - 2,23 (m, 5H), 2,09 -1,91
(m, 1H), 1,70 - 1,51 (m, 1H)

ESI-MS m/z 350(MH")

Vi du 32: N-(3-(3-(3-Oxoxyclohex-1-en-1-yl)-1H-pyrolo[2,3-b]pyridin-4-

yDxyclohex-3-en-1-yl)acrylamit (Hop chét 32)
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Hop chét néu ¢ d& muc nay thu duoc theo Vi du 28(2), véi ngoai trir 1a 3-
(4,4,5,5-tetrametyl-1,3,2—dioxaborolan—z-yl)'xyclohex-2-enon dugce st dung thay
cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

'H NMR(CDCI3-CD30D) 8: 8,24 (d, J=4,9 Hz, 1H), 7,67 (s, 1H), 7,06 (d, J=4,9
Hz,1H), 6,44 - 6,20 (m, 2H), 5,95 (s, 1H), 5,74 - 5,52 (m, 2H), 4,51 - 4,25 (m,
1H), 3,06 - 2,61 (m, 3H), 2,59 - 2,43 (m, 2H), 2,41 - 2,04 (m, 5H), 2,00 - 1,81 (m,
1H), 1,78 - 1,56 (m, 1H)

ESI-MS m/z 362(MH")

Vi du 33: . N-(3-(3-(Xycloxyclopent-I-Ien-l-yl)-1H-pyrolo[2,3-b]pyridin—4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 33)

Hop chét néu ¢ d& muc nay thu duoc theo Vi du 28(2), v6i ngoai trir 12 2-
(xyclopent-1-en-1-y1)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan dugc st dung thay
cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

'H NMR(CDCI3-CD3;0D) &: 8,13 (d, J=4,9 Hz, 1H), 7,37 (s, 1H), 6,90 (d, J=4,9
Hz,1H), 6,27 (dd, J=1,7, 17,1 Hz, 1H), 6,16 (dd, J=10,0, 17,1 Hz, 1H), 5,87 -
5,80(m, 1H), 5,76 - 5,70 (m, 1H), 5,65 (dd, J=1,7, 10,0 Hz, 1H), 4,34 - 4,19 (m,
1H), 2,54 (m, 4H), 2,43 - 2,19 (m, 4H), 2,07 - 1,93 (m, 3H), 1,72 - 1,55 (m, 1H)

ESI-MS m/z 334(MH")
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Vi du 34: N-(3-(3-(2,5-Dihydrofuran-3-yl)-1H-pyrolo[2,3-b]|pyridin-4-yl)xyclo-
hex-3-en-1-yl)acrylamit (Hop chit 34)

Hop chét néu & dé muc nay thu duge theo Vi du 28(2), véi ngoai trir 1a 2-
(2,5-dihydrofuran-3-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan dugc s dung
thay cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

'H NMR(CDCI3-CD3;0D) &: 8,18 (d, J=4,9 Hz, 1H), 7,35 (s, 1H), 6,93 (d, J=4,9
Hz,1H), 6,29 (dd, J=2,0, 17,1 Hz, 1H), 6,18 (dd, J=9,8, 17,1 Hz, 1H), 5,92 - 5,81
(m, 2H), 5,65 (dd, J=2,0, 9,8 Hz, 1H), 4,92 - 4,78 (m, 4H), 4,38 - 4,21 (m,
1H),2,80 - 2,68 (m, 1H), 2,46 - 2,24 (m, 3H), 2,08 - 1,94 (m, 1H), 1,75 - 1,59 (m,
1H)

ESI-MS m/z 336(MH")

Vi du 35: N-(3-(3-(4,5-Dihydrofuran-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-
hex-3-en-1-ylacrylamit (Hop chit 35)

Hop chit néu & dé muc nay thu duge theo Vi du 28(2), v6i ngoai trir 1a 2-
(4,5-dihydrofuran-3-yl)-4,4,5,5-tetrametyl- 1(,3,2-dioxaborolan dugc st dung
thay cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

'H NMR(CDCI3-CDs0OD) 8: 8,14 (d, J=5,1 Hz, 1H), 7,20 (s, 1H), 6,89 (d, J=5,1
Hz,1H), 6,52 - 6,45 (m, 1H), 6,28 (dd, J=1,7, 16,8 Hz, 1H), 6,17 (dd, J=10,2,

16,8Hz, 1H), 5,92 - 5,85 (m, 1H), 5,65 (dd, J=1,7, 10,2 Hz, 1H), 4,55 - 4,42 (m,
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2H), 4,38 - 4,25 (m, 1H), 3,00 - 2,89 (m, 2H), 2,82 - 2,68 (m, 1H), 2,46 - 2,23 (m,
3H), 2,10 - 2,00 (m, 1H), 1,80 - 1,65 (m, 1H)

ESI-MS m/z 336(MH")

Vi du 36: N-(3-(3-(6-Metoxypyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-
hex-3-en-1-yl)acrylamit (Hop chét 36)

Hop chét néu & d& muc nay thu duge theo Vi du 28(2), v6i ngoai trir 13 axit
(6-metoxypyridin-3-yl)boronic dugc st dung thay cho 1-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

'H NMR(CDCls) 6: 11,09 (br. s., 1H), 8,31 (d, J=5,1 Hz, 1H), 8,07 (d, J=2,6
Hz,1H), 7,59 (dd, J=2,6, 8,4 Hz, 1H), 7,39 (s, 1H), 6,95 (d, J=5,1 Hz, 1H), 6,80
(d, J=8,4 Hz, 1H), 6,36 - 6,25 (m, 2H), 5,97 (d, J=8,4 Hz, 1H), 5,64 (dd, J=3,7,
8,1 Hz, 1H), 5,41 - 5,28 (m, 1H), 4,38 - 4,27 (m, 1H), 3,99 (s, 3H), 2,78 - 2,73(m,
1H), 2,24 - 1,94 (m, 4H), 1,89 - 1,69 (m, 1H)

ESI-MS m/z 375(MH+)

Vi du 37: N-(3-(3-(6-Flopyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit (Hop chét 37)

Hop chét néu & d& muc nay thu duoc theo Vi du 28(2), v6i ngoai trir 1a
axit(6-flopyridin-3-yl)boronic duge st dung thay cho I1-metyl-4-(4,4.,5,5-

tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.
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'"H NMR(CDCI3) &: 11,75 (s, 1H), 8,33 (d, J=4,8 Hz, 1H), 8,11 (s, 1H), 7,82 -
7,74 (m, 1H), 7,46 (s, 1H), 7,00 - 6,95 (m, 2H), 6,37 - 6,24 (m, 2H), 6,03 - 5,92
(m, 1H), 5,68 - 5,64 (m, 1H), 5,33 (br. s., 1H), 4,30 (t, J=7,1 Hz, 1H), 2,82 - 2,63
(m, 1H), 2,27 - 2,05 (m, 1H), 2,11 - 1,91 (m, 2H), 1,87 - 1,71 (m, 2H)

ESI-MS m/z 363(MH")

Vi du 38: N-(3-(3-(2-Flopyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit (Hop chét 38)

Hop chét néu & d& muc nay thu dugc theo Vi du 28(2), véi ngoai trir 1a
axit(2-flopyridin-3-yl)boronic dugc st dung thay cho I1-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

"H NMR(CDCl3) 8: 11,34 (br. s., 1H), 8,34 (d, J=4,8 Hz, 1H), 8,19 - 8,15 (m, 1H),
7,83 (ddd, J=2,0, 7,2, 9,4 Hz, 1H), 7,49 (s, 1H), 7,31 - 7,27 (m, 1H), 7,01 (d, J=4,8
Hz, 1H), 6,45 - 6,33 (m, 2H), 6,13 (d, J=8,4 Hz, 1H), 5,68 (dd, J=2,9, 8,4 Hz, 1H),
5,21 (t, J=3,7 Hz, 1H), 4,47 - 4,36 (m, 1H), 3,01 - 2,91 (m, 1H), 2,35 (dd, J=4,0,
17,2 Hz, 1H), 1,94 (br. s., 1H), 1,89 - 1,79 (m, 1H), 1,77 - 1,58 (m, 1H), 1,56 -
1,37 (m, 1H)

ESI-MS m/z 363(MH")

Vi du 39: N-(3-(3-(6-Aminopyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-

hex-3-en-1-yl)acrylamit (Hop chét 39)
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Hop chét néu & dé muc nay thu duoc theo Vi du 28(2), véi ngoai trir 1a
axit(6-aminopyridin-3-yl)boronic dugc st dung thay cho 1-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

'"H NMR(DMSO-ds) 8: 11,79 (d, J=2,2 Hz, 1H), 8,18 (d, J=5,1 Hz, 1H), 8,03 (d,
J=7,3 Hz, 1H), 7,85 (d, J=2,6 Hz, 1H), 7,44 (d, J=2,6 Hz, 1H), 7,26 (dd, J]=2,6,
8,4 Hz, 1H), 6,89 (d, J=5,1 Hz, 1H), 6,44 (d, J=8,4 Hz, 1H), 6,26 (dd, J=10,3,
17,2 Hz, 1H), 6,08 (dd, J=2,2, 17,2 Hz, 1H), 5,83 (s, 2H), 5,57 (dd, J=2,2, 10,3
Hz, 1H), 5,22 (br. s., 1H), 4,01 - 3,81 (m, 1H), 2,58 - 2,52 (m, 1H), 2,28 - 2,14
(m, 1H), 1,96 - 1,66 (m, 3H), 1,53 - 1,32 (m, 1H)

ESI-MS m/z 360(MH")

Vi du 40: N-(3-(3-(6-(Diflometoxy) pyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chat 40)

Hop chit néu & d& muc nay thu dugc theo Vi du 28(2), véi ngoai trir 12 2-
(diflometoxy)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin  dugc st
dung thay cho I-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol.

'"H NMR(CDCls) &: 11,77 (br. s., 1H), 8,31 (d, J=5,1 Hz, 1H), 8,11 (d, J=2,6
Hz,1H), 7,70 (dd, J=2,6, 8,2 Hz, 1H), 7,67 - 7,28 (m, 2H), 6,96 - 6,92 (m, 2H),

6,32 (dd, J=1,5, 16,9 Hz, 1H), 6,18 (dd, J=10,1, 16,9 Hz, 1H), 5,88 (d, J=8,2 Hz,
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1H), 5,65 (dd, J=1,5, .10,1 Hz, 1H), 5,35 (br. s., 1H), 4,29 - 4,11 (m, 1H), 2,73-
2,68 (m, 1H), 2,39 (br. s., 1H), 2,19 - 2,07 (m, 1H), 2,06 - 1,91 (m, 1H), 1,88 -
1,73 (m, 1H), 1,60 - 1,40 (m, 1H)

ESI-MS m/z 411(MH")

Vi du 41: N-(3-(3-(2-(Diflometoxy)pyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)-
xyclohex-3-en-1-yl)acrylamit (Hop chét 41)

Hop chét néu & d& muc nay thu duoc theo Vi du 28(2), véi ngoai trir 1a 2-

(diﬂ01netoxy)—3-(4,4,5,5-tetrametyl—1,3,2-dioxaborolan-2—y1}pyridin dugc  su
dung thay cho 1-mety1-4-(4,4,S,S-tetrélnetyl-1,3,2-dioxaborolan—2-yl)-1H-
pyrazol.
'H NMR(CDCls) &: 10,35 (br. s., 1H), 8,30 (d, J=5,1 Hz, 1H), 8,17 (dd, J=1,8,
4,8 Hz, 1H), 7,67 (dd, J=1,8, 7,3 Hz, 1H), 7,65 - 7,27 (m, 1H), 7,19 (dd, J=4,8,
7,3 Hz, 1H), 6,96 (d, J=5,1 Hz, 1H), 6,30 (dd, J=1,5, 16,9 Hz, 1H), 6,11 (dd,
J=10,3, 16,9 Hz, 1H), 5,65 (dd, J=1,5, 10,3 Hz, 1H), 5,49 (d, J=8,1 Hz, 1H), 5,35
(br. s., 1H), 4,14 - 4,04 (m, 1H), 2,72 (dd, J=4,8, 17,2 Hz, 1H), 2,53 - 2,27 (m,
1H), 2,27 - 2,12 (m, 1H), 2,10 - 1,94 (m, 1H), 1,92 - 1,67 (m, 1H), 1,45 - 1,33 (m,
1H)

ESI-MS m/z 411(MH")
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Vi du 42: N-(3-(3-(2-Aminopyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-
hex-3-en-1-yl)acrylamit (Hop chit 42)

Hop chit néu & d& muc nay thu dugc theo Vi du 28(2), véi ngoai trir 1a
axit(2-aminopyridin-3-yl)boronic dugc st dung thay cho 1-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol.

TH NMR(CDCI3) 8: 9,50 (br. s., 1H), 8,31 (d, J=5,1 Hz, 1H), 8,07 (dd, J=1,6, 4,9
Hz, 1H), 7,46 (d, J=5,5 Hz, 1H), 7,34 (s, 1H), 6,95 (d, J=5,1 Hz, 1H), 6,77 (t,
J=5,7 Hz, 1H), 6,37 (d, J=16,5 Hz, 1H), 5,69 (d, J=11,7 Hz, 1H), 5,35 (br. s.,1H),
4,58 - 4,09 (m, 2H), 2,91 (br. s., 1H), 2,35 - 2,28 (m, 1H), 1,92 - 1,75 (m, 1H),
1,54 - 1,33 (m, 3H)

ESI-MS m/z 360(MH")

[0233]

Vi du 43: 3-(4-(5-Acrylamitxyclohex-1-en-1-yl)-1H-pyrolo[2,3-b]pyridin-3-yl)-
pyridin 1-oxit (Hop chat 43)

DMF (1,5ml) duwgc bd sung VélO‘ Hop chédt 28(1) (100mg) va 3-
(tributylstannyl)pyridin 1-oxit (100mg), tiép theo 13 thé bang nito. Sau do,
PACIy(PPhs) (12,8mg) duoc bd sung vao hdn hop phan ng nay, va tiép theo, hdn
hop thu duge duge khudy trong khi dun néng & 100°C trong thoi gian 6 gio. Sau

d6, hén hop phan g ndy duoc lam mat xuéng nhiét d0 trong phong, va tiép theo,
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dung dich nudc natri hydro cacbonat bdo hoa va cloroform dugc bd sung vio hdn
hop phéan tng nay. Hon hop thu dugc nhu vay duge khudy, va tiép theo, duoc loc
qua Celite. Dich loc dugc chiét b'fmg cloroform, va gom céac 16p hitu co, tiép theo,
rira bing dung dich nudc mudi bio hoa, lam kho trén natri sulfat khan, va tiép
theo, c¢d trong diéu kién 4p suét giam. Cin thu dugc dugce tinh ché bang sic ky
silicagel (cloroform : metanol) dé thu duqé san phim lién hop twong Gng. Sin
pham lién hop thu duge duge cho qua phan ng tiép theo ma khong cin tinh ché
thém.

THF (0,8ml) va dung dich THF (0,8ml) chtra tetrabutylamoni florua 1,0M
dugc bd suan vao sén phém lién hop thu duoc, va tiép theo, hdn hop thu dugce
duoc khudy & nhiét do trong phong trong thoi gian 1 gid. Sau do, dung dich dém
phosphat 0,067M (pH=7,4) duoc bd sung vao hdn hop phan tng nay, va tiép theo,
hdn hop thu dugc dugc chiét bang cloroform. Gom céc 16p hitu co, rira bang dung
dich nudc mudi bdo hoa, 1am kho trén natri sulfat khan, va tiép theo, cb trong
didu kién 4p suét giam. Cin thu duge duge tinh ché bang sic ky silicagel
(cloroform : metanol) dé thu dugc hop chét néu & d& muc nay (4,3mg, hidu suét:

T%).
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'"H NMR(CDCI3-CD3OD) &: 8,35 - 8,03 (m, 3H), 7,57 - 7,36 (m, 3H), 7,04 (4,
J=4,9Hz, 1H), 6,36 - 6,17 (m, 2H), 5,69 - 5,54 (m, 1H), 5,44 - 5,28 (m, 1H), 4,43
-4,18 (m, 1H), 2,93 - 2,73 (m, 1H), 2,30 - 1,74 (m, 4H), 1,65 - 1,45 (m, 1H)
ESI-MS m/z 361(MH")

Vi du 44: 4-(4-(5-Acrylamitxyclohex-1-en-1-yl)-1H-pyrolo[2,3-b]pyridin-3-yl)-
pyridin 1-oxit (Hop chét 44)

Hop chit néu & dé muc nay thu dugc theo Vi du 43, v6i ngoai trir 14 4-
(tributylstannyl)pyridin 1-oxit dugc st dung thay cho 3-(tributylstannyl)pyridin
1-oxit.
"H NMR(CDCI3-CD3;0D) &: 8,35 - 8,15 (m, 3H), 7,54 (s, 1H), 7,46 - 7,33 (m,
2H), 7,03 (d, J=5,1 Hz, 1H), 6,27 (dd, J=2,0, 17,1 Hz, 1H), 6,18 (dd, J=9,8, 17,1
Hz,1H), 5,64 (dd, J=2,0, 9,8 Hz, 1H), 5,59 - 5,53 (m, 1H), 4,19 - 3,96 (m, 1H),
2,80 - 2,56 (m, 1H), 2,26 - 1,79 (m, SH)
ESI-MS m/z 361(MH")
Vi du 45
Vi du 45(1) 4-clo-3-iodo-1-tosyl-1H-pyrolo[2,3-b]pyridin-5-cacbonitril (Hop
chét 45(1))

DMF (9ml) .vé kali hydroxit (589mg) dugc b sung vao 4-clo-1H-

pyrolo[2,3—b]pyridin—S-cacbonitril (533mg), va tiép theo, hdn hop thu dugc duge
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khudy & nhiét d6 trong phong trong thdi gian 20 phit. Sau d6, iot (1,14g) duoc
bd sung vao hdn hop phan tmg nay, va hdn hop thu dugce duge khudy tiép & nhiét
do6 trong phong trong thoi gian 2 gio. Sau d6, dung dich nude natri hydro cacbonat
bao hoa duge bd sung vao hdn hop phéan Gng nay dé pha loang, va tiép theo, hdn
hop thu dugc dugc chiét bing etylaxetat. Gom céc 16p hitu co, rira bang dung
dich nuéce natrithiosulfate 10%, va tiép theo, bang dung dich nudc mudi bao hoa,
va 1am kho trén natri sulfat khan, tiép theo 1a ¢6 trong didu kién chan khong, dé
thu dwgc san phdm iot twong tmg. San pham iot thu dugc dugc cho qua phéan tng
tiép theo ma khong can tinh ché thém.

DMF (91%11) duoc bd sung vao san phém iot thu duoc, va tiép theo, hon hop
thu dugc duoc lam mat xudng 0°C. Sau d6, dung dich natri hydrua 60% (144mg)
duoce bd sung vao hdn hop phan tmg nay. Hon hop thu duge nhu vay duge Khudy
& nhiét do trong phong trong thoi gian 10 phut, va tiép theo, para-toluensulfonyl
clorua (858mg) duoc bd sung vao hdn hop phan tng nay & nhiét do 0°C. Hon hop
thu dugc duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Sau d6, dung
dich nudc amoni clorua bio hoa duwgc bd sung vao hdn hop phan tng ndy, va chét
rén két tia duge gom bing cach loc va tiép _theo, rira bing etylaxetat va nudc dé

thu duge san phdm quan tdm (767mg, hiéu sudt: 56%).
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'H NMR(CDCIl3) 8: 8,59 (s, 1H), 8,09 - 8,66 (m, 3H), 7,34 (d, J=8,0 Hz, 2H),
2,41 (s, 3H)

ESI-MS m/z 458(MH")

Vi du 45(2): 4-clo-3-(furan-2-yl)-1-tosyl-1H-pyrolo[2,3-b]pyridin-5-cacbonitril
(Hop chit 45(2))

DMF (10ml) dugc bd sung vao Hop chit 45(1) (458mg) va tributyl(furan-
2-yDstanan (0,35ml), tiép theo 12 thé bing nito. Sau d6, PACLx(PPhs) (35mg) dugce
bd sung vao hdn hop phan ting nay, va tiép theo, nhiét do ctia hdn hop thu duge
duoc ting dén 100°C, tiép theo 1a khudy trong thdi gian 15 gio. Sau d6, dung dich
nudc amoni clorua béo hoa dugce bd sung vao hdn hop phan tng nay dé pha loing,
va tiép theo, hdn hop thu dugc dugce chiét bang etylaxetat. Gom céc 16p hitu co,
rira bang nudce, bang dung dich nudce natri hydro cacbonat bdo hoa va bing dung
dich nude mubi bdo hoa, va 1am kho trén natri sulfat khan, tiép theo 1a c0 trong
didu kién chén khong. Cin thu dugc dugc tinh ché bing sic ky silicagel
(hexan :etylaxetat) dé thu duoc san phédm quan tim (348mg, hi¢u sut: 88%).

H NMR(CDCls) 8: 8,62 (s, 1H), 8,10 (d, J;S,S Hz, 2H), 8,08 (s, 1H), 7,55 (dd,
J=0,7, 1,7 Hz, 1H), 7,34 (d, J=8,5 Hz, 2H), 6,69 (dd, J=0,7, 3,4 Hz, 1H), 6,52 (dd,
J=1,7, 3,4 Hz, 1H), 2,42 (s, 3H) |

ESI-MS m/z 398(MH")
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Vi du 4503): N-(3-(5-Cyano-3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)-
xyclohex-3-en-1-yl)acrylamit (Hop chét 45)

1,4-Dioxan (3,0ml) va nudc (0,5ml) duoc bd sung vao Hop chét 45(2)
(80mg), hop chét cia Vi du tham khao 1(2a) (156mg) va trikaliphosphat (175mg),
tiép theo 12 thé bing nito. Sau d6, PAClx(dppfH)CH2Clz (24,0mg) duge bd sung vao
hdn hop phan ﬁng nay, va tiép theo, hdn hop thu dugc duge khudy & 100°C trong
thoi gian 1 giod. Sau d6, hdn hop phan tng nay dugc 1am mat xudng nhiét do trong
phong, va etylaxetat va tiép theo, nude duge bd sung vio hdn hop nay. Tiép theo,
hdn hop thu duge nhu vdy dugc loc qua Celite. Dich loc duge chiét bang
etylaxetat, va gom céc 16p hitu co, rira bang nudc va tiép theo, bing dung dich
nude mudi bao hoa. Hdn hop thu dugc duoce lam kho trén natri sulfat khan, va
tiép theo, ¢ trong didu kién &p sudt giam.

THF (1ml) va dung dich THF (1ml) chtra tetrabutylamoni florua 1,0M
duoc bd sung vao can thu dugc, va tiép theo, hdn hop thu duoc duge khuéy 4]
nhiét do trong phong trong thoi gian 1 gio, tiép theo 1a ¢b trong didu kién chan
khong. Dung dich dém phosphat 0,067M (pH=7,4) duoc bd sung vao cin, va tiép
theo, hdn hop thu dugc duge chiét béng etylaxetat. Gom cac [6p hitu co, rira béng
dung dich nudc mudi bdo hoa, lam kho trén natri sulfat khan, va tiép theo, cd

trong didu kién &p suét giam. Cin thu dugc dugc tinh ché bang sic ky silicagel
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(cloroform : metanol) dé thu dugc san pham lién hop twong Gng. San pham lién
hop thu dugc duge cho qua phan ing tiép theo ma khong cén tinh ché thém.
Metanol (1ml) va dung dich 1,4-dioxan (1ml) chira axit clohydric 4M dugc
bd sung vao san phém lién hop thu duge, va tiép theo, hdn hop thu duoc duge
khudy & nhiét 66 trong phong trong thdi gian 30 phut. Sau d6, hdn hop phan ang
nay dugc cd trong didu kién 4p sudt giam. Trong mai trudng nito, diclometan
(3ml) va diisopropyletylamin (0,3ml) duoc bd sung vao hdn hop phéan tng nay,
véﬁéptheo,hsnhqpthuduocduqclmnlnétxuéngO°C.Saudé,achoylcknua
(0,03ml) dwgc bd sung vao hdn hop phéan tng ndy, va tiép theo, hdn hop thu dugc
duoc khudy trong thoi gian 20 phtt. Dung dich nudc amoniac, cloroform va
metanol duge bd sung lién tiép vao hdn hop phin ting nay, va tiép theo, khudy
hdn hop thu dugc nhu vdy & nhiét dd trong phong trong thoi gian 1 gio. Sau do,
hdn hop phan tmg nay dugc chiét bing cloroform, va gom céc 16p hitu co, rira
bang dung dich nudc mubi bdo hoa, 1am kho trén natri sulfat khan, va tiép theo,
¢d trong didu kién 4p sudt giam. Cin thu duge duge tinh ché bang séc ky silicagel
(cloroform : metanol) dé thu duoc hop chét néu & d& muc nay (52,2mg, hidu suit:
44%).
'H NMR(CDCI3-CDsOD) &: 8,51 (s, 1H), 7,63 - 7,53 (m, 2H), 6,50 (dd, J=2,0,

3,2 Hz, 1H), 6,41 (dd, 1=0,7, 3,2 Hz, 1H), 6,28 (dd, J=1,7, 17,1 Hz, 1H), 6,16 (dd,
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J=10,2, 17,1 Hz, 1H), 5,78 - 5,70 (m, 1H), 5,65 (dd, J=1,7, 10,2 Hz, 1H), 4,38 -
4,26 (m, 1H), 2,68 - 2,53 (m, 1H), 2,36 - 2,07 (m, 3H),. 1,91 - 1,72 (m, 2H)
ESI-MS m/z 359(MH") |

Vi du 46: N-(3-(5-Cyano-3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclo-
pent-3-en-1-yl)acrylamit (Hop chit 46)

Hop chit néu ¢ dé muc nay thu duoc theo Vi du 45(3), v6i ngoai trir 1a hop
chét cta Vi du tham khao 2(2a) dugc sit dung thay cho hgp chit ctia Vi du tham
khao 1(2a).

'H NMR(CDCI3-CD3;0D) 6: 8,53 (s, 1H), 7,61 - 7,46 (m, 2H), 6,50 - 6,42 (m,
1H), 6,39 - 6,06 (m, 3H), 5,78 - 5,60 (m, 2H), 4,77 - 4,62 (m, 1H), 3,08 - 2,68 (m,
2H), 2,67 - 2,37 (m, 2H)

ESI-MS m/z 345(MH")

Vidu 47

Vi du 47(1): 4-clo-1-tosyl-1H-pyrolo[2,3-b]pyridin-3-cacbaldehyt (Hop chét
47(1)

DMF (50ml) duoc bd sung vao 4-clo-1H-pyrolo[2,3-b]pyridin-3-
cacbaldehyt (1,81g), va tiép theo, hdn hop thu duge duge lam mat xubng 0°C.
Sau d6, dung dich natri hydrua 60% (1,2g) dugc bd sung vao hén hop phan ting

nay, va tiép theo, hdn hop thu duge dugce khudy trong thdi gian 30 phut. Sau do,
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para—toluensulfonyl clorua (3,43g) duoc bd sung vao hén hop phan tng nay, va
tiép theo, hdn hop thu duoc duoc khudy trong thoi gian 1 gid. Sau d6, da va nudce
duoc bd sung lién tiép vao hdn hop phan tng nay, va tiép theo, hdn hop thu dugc
duoc khudy trong thoi gian 30 phat. Sau d6, hdn hop phan Gng nay duoc loc, va
tiép theo, rira can béng nuge dé thu duoc san phém quan tam (3,28g, hi¢u suét:
98%).
ESI-MS m/z 335(MH")
Vi du 47(2): tert-Butyl (3-(3-formyl-1-tosyl-1H-pyrolo[2,3-b]pyridin-4-yl)-
xyclohex-3-en-1-yl)cacbamat (Hop chét 47(2))

1,4-Dioxan (44ml) va dung dich nudc natri cacbonat 2M (6,57ml) dugc bd
sung vao Hop chét 47(1) (2,20g), hop chét ctia Vi du tham khdo 1(2a) (2,34g)va
Pd(PPhs)s (1,14mg), tiép theo 14 thé bing nito. Sau d6, hdn hop phén tng nay
duoc khudy & 100°C trong thoi gian 10 gid. Sau d6, nuée duge bd sung vao hdn
hop phén Umg nay, va tiép theo, hdn hop thu duge dugce chiét bang etylaxetat.
Gom céc 16p hitu co, rira béng dung dich nudc mudi bio hoa, 1am khd trén natri
sulfat khan, va ‘tiép theo, co trong didu kién ap suét giam. Cén thu dugc dugc tinh
ché bing sic ky silicagel (hexan :etylaxetat) dé thu dwoc san phidm quan tdm
(2,05g, hiéu suét: 63%).

ESI-MS m/z 496(MH")
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Vi du 47(3):axit 4-(5-((tert-Butoxycacbonyl)amino)xyclohex-1-en-1-yl)-1-tosyl-
1H-pyrolo[2,3-b]pyridin-3-cacboxylic (Hop chit 47(3))

| Dung dich tert-butanol (25ml)va 2-metyl-2-buten (1,71ml) duoc bd sung
vao Hop chét 47(2) (1,0g), va dung dich nude (10ml) chira natri clorit (1,37g) va
tiép theo, natri dihydro phosphat (970mg) dugc bd sung vao hdn hop trén day
trong diéu kién lam mat trén d4. Hon hop thu duoc nhu vay dugc khuéy trong
thoi gian 1,5gi0. Sau do, hdn hop phan tmg niy dugc co trong didu kién 4p sudt
giam, va tiép theo, chiét bang cloroform. Gom céc 16p hitu co, rira bang dung
dich nudc mudi bdo hoa, lam khd trén natri sulfat khan, va tiép theo, cb trong
didu kién 4p suét giam. Cin thu dugc duge tinh ché bing sic ky silicagel
(hexan :etylaxetat) dé thu duoc san phim quan tam (1,09g, hiéu suét: 99%).
ESI-MS m/z 512(MH")
Vi du 47(4): tert-Butyl (3-(3-(1,2,4-oxadiazol-5-yl)-1-tosyl-1H-pyrolo [2,3-
b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 47(4))

DMF (1‘Om1), HATU (1,48g) va diisopropyletylamin (0,66ml) dugc b
sung vao Hop chét 47(3) (500mg), v tiép theo, hdn hop thu duge dugce khudy
trong thoi gian 10 phat. Sau d6, dung dich nuécamoniac (0,81ml) duogc bd sung
vao hon hop phéan tng nay, va tiép theo, khudy hdn hop thu dugc nhu vy trong

thoi gian 5 phut. Sau d6, dung dich nude natri hydro cacbonat bdo hoa dugc bd
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sung vao hon hop phan ting ndy, va tiép theo, hdn hop thu duoc duoc chiét bang
etylaxetat. Gom céac 16p hitu co, rira lién tiép bang nudce va dung dich nude mudi
bdo hoa, va lam kho trén natri sulfat khan, tiép theo 14 ¢ trong diéu kién chan
khong. Can thu duoc dugc tinh ché bing sdc ky silicagel (metanol :cloroform) dé
thu dwoc san phdm carbamoyl trong ting (380mg, hidu sut: 78%).
N,N-Dimetylformamitdimetylaxetal (3ml) dugc bd sung vao san phim
carbamoyl! thu dugc, va tiép theo, hdn hop thu dugc duge khudy & 80°C trong
thoi gian 40 phat. Sau d6, hdn hgp phan tng nay dugc cd trong diéu kién &p suét
giam. Dung dich nuéc natri hydroxitlM (0,28ml), hydroxyamin hydroclorua
(20mg) va axit axetic (1,8ml) duoc bd sung vao cin thu duoc, va tiép theo, hdn
hop thu duge duogce khudy & nhiét d6 trong phong trong thoi gian 20 gid, va duge
khudy tiép & 60°C trong thoi gian 4 gio. Tiép theo, hdn hop phan ng nay dugc
khudy & nhiét d(f) trong phong trong thoi gian 15 gid. Sau d6, hdn hop phan tng
ndy dugc cd trong diéu kién ap suét giam, va cén thu dugc dugc tinh ché b'fmg
sic ky silicagel (hexan :etylaxetat) dé thu duoc san phdm quan tdm (32mg, hidu
sut: 20%).
ESI-MS m/z 536(MH+)
Vi du 47(5): N-(3-(3-(1,2,4-Oxadiazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)-

xyclohex-3-en-1-yl)acrylamit (Hop chét 47)
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Diclometan (1ml) va TFA (0,30ml) duoc bd sung vao Hop chét 47(4)
(27mg), va tiép theo, hdn hop thu dugc duge khudy & nhiét 6 trong phong trong
thoi gian 20 phit. Sau d6, hdn hop phin ng ndy dugc cd trong didu kién 4p suét
giam. Diisopropyletylamin (25 ul) duoc b_é sung vao dung dich etanol (1ml)
chira cédn thu duoc, va tiép theo, hdn hop thu duge dugce lam mat xuéng 0°C. Tiép
theo, acryloyl clorua (5 pL.) dugc bd sung vao hdn hop phan ting ndy, va tiép theo,
hdn hop thu duge dugc khudy trong thoi gian 10 phat. Sau d6, dung dich nuée
mudi béo hoa duge bd sung vao hdn hop phin ng nay, va tiép theo, hdn hop thu
duoc duoc chiét béng cloroform. Phén chiét dugc 1am kho trén natri sulfat khan,
va tiép theo, cd trong didu kién ap suét giam. Cin thu duge duoc tinh ché bang
sdc ky silicagel (cloroform : metanol) dé thu duoc san phdm acrylamit twong Gmg.
San pham acrylamitthu dugc duge cho qua phén ting tiép theo ma khong can tinh
ché thém. THF (0,5ml), metanol (0,5ml) va dung dich nudc natri hydroxit 2M
(0,3ml) duoc bd sung lién tiép vao san phdm acrylamit thu duoc, va tiép theo,
hén hop thu duge dugc khudy & nhiét d trong phong trong thoi gian 1 gid. Sau
d¢é, dung dich nudc amoni clorua bdo hoa duoc bd sung vao hdn hop phin tGng
nay, va tiép theo, hdn hop thu duge duge chiét bang cloroform. Phén chiét dugc

lam khé trén natri sulfat khan, va ti€p theo, c0 trong digu kién &p sudt gidm. Cén
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thu duoc duge tinh ché bing sic ky 16p moéng didu ché (cloroform : metanol) aé
thu ‘duqc hop chit néu & dé muc nay (2mg, hi¢u suét: 12%).

"H NMR(DMSO-de) 8: 12,59 (br. s., 1H), 11,71 (br. s., 1H), 8,28 (d, J=5,1 Hz,
1H), 8,23 (d, J=2,9 Hz, 1H), 8,15 (d, J=6,6 Hz, 1H), 7,01 (d, J=5,1 Hz, 1H),
6,30(dd, J=10,1, 17,0 Hz, 1H), 6,10 (dd, J=2,2, 17,0 Hz, 1H), 5,59 - 5,54 (m, 2H),
4,16 - 4,07 (m, 1H), 2,58 (dd, J=4,0, 16,5 Hz, 1H), 2,22 (br. s., 3H), 1,87 - 1,80
(m, 1H), 1,38 - 1,31 (m, 1H)

ESI-MS m/z 336(MH")

Vi du 48

Vi du 48(1): 4-clo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbaldehyt (Hop chét 48(1))

DMF (78ml) dugc bd sung vao 4-clo-1H-pyrolo[2,3-b]pyridin-3-
cacbaldehyt (1,41g), va tiép theo, hdn hop thu duge duge lam mat xubng 0°C.
Sau d6, dung dich natri hydrua 60% (625mg) dugc bd sung vao hdn hop phén
Ung nay, va tiép theo, hdn hop thu duge dugce khudy trong thoi gian 30 phut. Sau
do, 2-(clometoxy)etyltrimetylsilan (2,07ml) dugc bd sung vao hdén hop phan tng
nay, va tiép theo, hdn hop thu dugc dugc khudy trong thoi gian 1 gio. Sau do,
dung dich nudc amoni clorua bédo hoa duqc.bé sung vao hdn hop phén tng nay,

va tiép theo, hdn hop thu dugc duoc chiét bang etylaxetat. Gom céc 16p hitu co,
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rira lién tiép b%mg nuée va bang dung dich nude mudi bdo hoa, va lam khd trén
natri sulfat khan, tiép theo 12 ¢ trong diéu kién chan khong. Cén thu dugc dugce
tinh ché bang séc ky silicagel (hexan :etylaxetat) dé thu dugc san phdm quan tdm
(2,03g, hi¢u suét: 84%).
ESI-MS m/z 311(MH")
Vi du 48(2): tert-Butyl (3-(3-formyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 48(2))
1,4-Dioxan (15ml) va dung dich nuéc natri cacbonat 2M (4,5ml) duoc bd
sung vao Hop chét 48(1) (1,4g), hop chét ctia Vi du tham khao 1(2a) (2,19g) va
Pd(PPhs)s (520mg). Trong mdi trudng nito, hdn hop niy duge khudy & 90°C
trong thoi gian 14 gid. Sau d6, nude duoc bd sung vao hdn hop phan tmg nay, va
tiép theo, hdn hop thu duge duogc chiét bang etylaxetat. Gom cac 16p hitu co, rira
béng dung dich nudc mudi bao hoa, 1am kho trén natri sulfat khan, va tiép theo,
cb trong diéu kién &p sudt giam. Can thu duge duge tinh ché bang sic ky silicagel
(hexan :etylaxetat) dé thu dwoc san phdm quan tdm (1,78g, higu sut: 84%).
H NMR(CDCis) 8: 10,06 (s, 1H), 8,35 (d, J=4,8 Hz, 1H), 8,09 (s, 1H), 7,03 (d,
J=4,8 Hz, 1H), 5,81 (s, 1H), 5,74 (s, 2H), 5,37 (br. s., 1H), 4,10 - 4,02 (m, 1H),
3,61 (dd, J=7,7, 8,8 Hz, 2H), 2,82 - 2,65 (m, 1H), 2,47 - 2,21 (m, 3H), 1,98 - 1,76

(m, 2H), 1,47 (s, 9H), 0,98 - 0,89 (m, 2H), -0,03 (s, 6H)
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ESI-MS m/z 472(MH")
Vi du 48(3): tert-Butyl (3-(3-(oxazol-5-yl)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 48(3))
Metanol (2,5ml), p-toluensulfonylmetylisoxyanua (65mg) va kalicacbonat
(46mg) duge bd sung vao Hop chét 48(2) (120mg), va tiép theo, hdn hop thu
duoc duoc khudy trong diéu kién dun néng dén hdi luu trong thoi gian 28 gid.
Sau d6, hdn hgp phan tmg nay duoc cd troﬁg didu kién 4p sudt giam, va cin thu
duoc duoc tinh ché bang séc ky silicagel (hexan :etylaxetat) dé thu duoc san pham
quan tim (54mg, hidu suét: 42%).
'H NMR(CDCls) &: 8,35 (d, J=4,8 Hz, 1H), 8,00 (s, 1H), 7,57 (s, 1H), 7,08 (s,
1H), 6,98 (d, J=4,8 Hz, 1H), 5,73 (s, 2H), 5,53 (br. s., 1H), 4,71 (br. s., 1H), 3,95
(br.s., 1H), 3,64 - 3,58 (m, 2H), 2,76 (d, J=16,9 Hz, 1H), 2,25 - 1,99 (m,3H), 1,93
- 1,79 (m, 1H), 1,62 (d, J=7,0 Hz, 1H), 1,47 (s, 9H), 0,98 - 0,91 (m,2H), -0,04 (s,
9H)
ESI-MS m/z 511(MH")
Vi du 48(4): N-(3-(3-(Oxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit (Hop chét 48)
THF (2ml) va dung dich THF (1ml) chira tetrabutylamoni florua 1,0M

duoc bd sung vao Hop chét 48(3) (52mg), va tiép theo, hdon hop thu duge duge
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khudy & 60°C trong thoi gian 21 gid. Sau d6, dung dich dém phosphat 0,067M
(pH=7,4) duoc bd sung vao hdn hgp phan ng nay, va tiép theo, hdn hop thu duoc
duoc chiét bing etylaxetat. Gom céc 16p hitu co, rira bing dung dich nude mubi
bao hoa, lam kho trén natri sulfat khan, va tiép theo, c6 trong diéu kién ap suét
giam. Cén thu d‘ugc duoc tinh ché bang séc ky silicagel (hexan :etylaxetat) dé thu
dugc san phém duoc loai bo nhom bao v€ tuong tmg. San phidm dugc loai bd
nhém béo vé thu duoe duge cho qua phan tng tiép theo ma khong can tinh ché
thém.

Dung dich metanol (2ml) va dung dich 1,4-dioxan (1ml) chira axit
clohydric 4M dugc bd sung vao san phdm duoc loai bd nhém bao vé thu dugc,
va tiép theo, hdn hop thu duoc duge khuéy & nhiét do trong phong trong thoi gian
1 gio. Sau d6, hdn hop phén tng nay dugc cd trong didu kién &p suét giam.
Diisopropyletylamin (0,15ml) duoc bd sung vao dung dich diclometan (3ml)
chtra cin thu dugc, va tiép theo, hdn hop thu duge nhu vay duge 1am mét xubng
0°C. Acryloyl clorua (15uL) duoc bd sung vao hdn hop phan Gng niy, va tiép
theo, hdn hop thu duoc duge khudy trong thdi gian 30 phit. Sau d6, dung dich
nuée amoniac duoc bd sung vao hdn hop phan tmg nay, va tiép theo, hdn hop thu
dugce duoc khudy & nhiét o trong phong trong thoi gian 2 git. Sau do, hén hop

phén ting nay dugc chit bang cloroform, va gom céc 16p hitu co, rira bang dung
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dich nudc mubi bdo hoa, lam kho trén natri sulfat khan, va tiép theo, cd trong
didu kién 4p sudt gidm. Cin thu dugc duwoc tinh ché bing sic ky silicagel
(cloroform : metanol) dé thu duoc hop chit néu & dé muc nay (13mg, hi€¢u Suét:
38%).
'H NMR(CDCI3) &: 8,29 (d, J=4,8 Hz, 1H), 7,97 (s, 1H), 7,56 (s, 1H), 7,05 (s,
1H), 6,96 (d, J=4,8 Hz, 1H), 6,31 (dd, J=1,5, 16,9 Hz, 1H), 6,13 (dd, J=9,9,
16,9Hz, 1H), 5,91 - 5,81 (m, 1H), 5,66 (dd, J=1,5, 9,9 Hz, 1H), 5,60 (br. s, 1H),
4,34 - 4,26 (m, 1H), 2,75 (d, J=18,7 Hz, 1H), 2,24 - 2,04 (m, 3H), 2,00 - 1,82 (m,
1H), 1,68 - 1,54 (m, 1H)
ESI-MS m/z 335(MH")
Vi du 49
Vi du 49(1): 4-(5-((tert-Butoxycacbonyl)amino)xyclohex-1-en-1-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-3-cacboxylic axit (Hop chét
49(1))

tert-Butanol (30ml) va 2-metyl-2-buten (5,4ml) dugc b sung vao Hop chét
48(2) (1,24g), va tiép theo, dung dich nudc (12ml) chtra natri clorit (2,88g) va
natri dihydro phosphat (2,23g) duoc bd sung vao hdn hop trén ddy trong diéu kién
lam mét trén da. Hon hop thu duge nhu vay duoce khuéy trong thoi gian 1,5 gio.

Sau d6, hdn hop phan tng nay dugc ¢ trong didu kién ap sudt giam, va tiép theo,
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chié't béng cloroform. Gom céc 16p hitu co, rira bang dung dich nuéc mudi bao
hoa, lam kho trén natri sulfat khan, va tiép theo, cd trong diéu kién 4p suit giam.
C#n thu duge dugc tinh ché bing séc ky silicagel (hexan :etylaxetat) dé thu duge
san phdm quan tdm (1,15g, hiéu sudt: 90%).

'TH NMR(DMSO-dg) 8: 12,18 (s, 1H), 8,31 (s, 1H), 8,28 (d, J=4,8 Hz, 1H), 6,99
(d, J=4,8 Hz, 1H), 6,80 (d, J=7,7 Hz, 1H), 5,67 (s, 2H), 5,54 - 5,50 (m, 1H), 3,87-
| 3,67 (m, 1H), 3,60 - 3,50 (m, 2H), 2,47 - 2,34 (m, 1H), 2,24 - 2,08 (m, 3H), 1,97
- 1,77 (m, 1H), 1,62 - 1,42 (m, 1H), 1,40 - 1,35 (m, 9H), 0,85 - 0,79 (m, 2H), -
0,09 - -0,11 (m, 9H)

ESI-MS m/z 488(MH")

Vi du 49(2): tert-Butyl (3-(3-(hydrazincacbonyl)-1-((2-(trimetyl-
silyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat
(Hop chét 49(2))

DMF (6ml), HATU (975mg) va diisopropyletylamin (0,15ml) duoc bd
sung vao Hop chét 49(1) (300mg), va tiép theo, hdn hop thu dugc duge khudy
trong thoi gian 10 phuat. Sau d6, hydrazin monohydrat (0,18ml) dugc bd sung vao
hdn hop phan Gng nay, va tiép theo, hdn hop thu duge duge khudy trong thoi gian
15 phtit. Sau d6, dung dich nuwéc natri hydro cacbonat béo hoa dugce bd sung vao

hdn hop phan tng nay, va tiép theo, hdn hop thu dugc dugce chiét bing etylaxetat.
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Gom céc Iép hitu co, rira lién tiép bang nude va bang dung dich nude mudi bao
hoa, va 1am kho trén natri sulfat khan, tiép theo 14 ¢6 trong diéu kién chan khéng.
Cin thu duoc duoc tinh ché bing séc ky silicagel (cloroform : metanol) dé thu
duwoc san phdm quan tdm (283mg, hiéu sudt: 92%).

'H NMR(CDCls) &: 8,32 (d, J=4,8 Hz, 1H), 7,84 (s, 1H), 7,44 (br. s., 1H), 6,96
(d, J=4,8 Hz, 1H), 5,91 (br. s., 1H), 5,69 (s, 2H), 5,65 - 5,56 (m, 1H), 4,51 - 4,20
(m, 2H), 4,09 - 4,00 (m, 1H), 3,60 - 3,54 (m, 2H), 2,80 - 2,52 (m, 1H), 2,43 - 2,23
(m, 2H), 2,20 - 2,09 (m, 1H), 1,89 - 1,79 (m, 2H), 1,46 (s, 9H), 0,97 -0,88 (m,
2H), -0,05 (s, 9H)

ESI-MS m/z 502(MH")

Vi du 49(3): tert-Butyl (3-(3-(1,3,4-oxadiazol-2-yl)-1-((2-(trimetylsilyl)-
etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop
chét 49(3))

Trietyl orthoformat (2ml) duogc bd sung vao Hop chét 49(2) (283mg), va
tiép theo, hdn hop thu dugc duge khudy trong diéu kién dun néng dén hoi luu
trong thoi gian 1,5 gid. Sau d6, hdn hgp phan Gmg nay dugc cb trong diu kién 4p
sudt giam, va tiép theo, cin thu duge dugc tinh ché bing sic ky silicagel

(metanol :cloroform) dé thu dugc san phdm quan tdm (250mg, hiéu sut: 87%).
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H NMR(CDCla) 5: 8,50 (s, 1H), 8,38 (d, J=5,1 Hz, 1H), 8,03 (s, 1H), 7,04 (d,
J=5,1Hz, 1H), 5,77 (s, 2H), 5,57 - 5,47 (m, 2H), 4,15 - 4,03 (m, 1H), 3,64 - 3,58
(m, 2H), 2,92 - 2,78 (m, 1H), 2,36 - 2,26 (m, 1H), 2,17 - 2,09 (m, 2H), 1,90 - 1,70
(m, 2H), 1,50 - 1,44 (m, 9H), 0,98 - 0,88 (m, 2H), -0,04 (s, 9H)

ESI-MS m/z 512(MH")

Vi du 49(4): N-(3-(3-(1,3,4-Oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)-
xyclohex-3-en-1-yl)acrylamit (Hop chét 49)

THF (5ml) va dung dich THF (3ml) chtra tetrabutylamoniflorua 1M dugc
bd sung vao Hop chit 49(3) (240mg), va tiép theo, hdn hop thu dwge duge Khudy
& 60°C trong thoi gian 16 gid. Sau dd, dung dich dém phosphat 0,067M (pH=7,4)
duge bd sung vao hdn hop phan (mg nady, va tiép theo, hdn hop thu dwge dugce
chiét bing etylaxetat. Gom cac 16p hitu co, rira bing dung dich nudc mudi bio
hoa, 1am kho trén natri sulfat khan, va tiép theo, co trong didu kién 4p suét giam.
Cin thu duge duge tinh ché bang séc ky sﬂicagel (metanol :cloroform) dé thu
duoc san ph.ém duogce loai bd nhém bao v¢ tuong Gng. San phém duogc loai bd
nhém béo vé thu duge dugc cho qua phan ing tiép theo ma khong cdn tinh ché
thém.

Hexafloisopropanol (1,5ml) dugc bd sung vao san phém duoc loai bo

nhom bdo vé thu duogc, va tiép theo, hdn hop thu duogc duge khuéy trong diéu
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kién vi séng & 145°C trong thoi gian 1,5 gid. Sau d6, hdn hop phén Gng nay dugc
cd trong diéu kién ap suét giam. Diisopropyletylamin (0,11ml) dugc bd sung vao
mmgdwhdmmlﬂmbchﬁc@n&udwx;ﬁﬂﬁpﬂwm}ﬁnthMJmmcdmx
lam mét xudng 0°C. Acryloyl clorua (32 uL) dugc bd sung vao hén hop phan tng
ndy, va tiép theo, hdn hop thu duge dugc khuéy trong thoi gian 5 phut. Sau do,
dung(ﬁdanuécanmnkwduqcbésungvéoh5nhgpph$1&ngrmy,Vatéptheq
hdn hop thu duge duge khudy & nhiét d6 trong phong trong thoi gian 5 phat. Sau
d6, hdn hop phan Gng nay dugc chiét bang cloroform, va gom céc 16p hitu co,
rira biang dung dich nuéc mudi bdo hoa, lam kho trén natri sulfat khan, va tiép
theo, cd trong didu kién ap sudt giam. Cin thu duge dugc tinh ché bang sic ky
silicagel (cloroform : metanol) dé thu dugc hop chét ndu ¢ dé muc nay (43mg,
hiéu suét: 28%).

'H NMR(DMSO-d¢) &: 12,64 (br. s., 1H), 9,29 (s, 1H), 8,31 (d, J=5,1 Hz, 1H),
8,21 (s, 1H), 8,19 (d, J=7,7 Hz, 1H), 7,05 (d, J=5,1 Hz, 1H), 6,34 (dd, J=10,3,
16,9 Hz, 1H), 6,10 (dd, J=2,2, 16,9 Hz, 1H), 5,58 (dd, J=2,2, 10,3 Hz, 1H), 5,42
- 5,36 (m, 1H), 4,16 - 4,04 (m, 1H), 2,71 - 2,58 (m, 1H), 2,30 - 2,20 (m, 1H), 2,07
- 1,99 (m, 2H), 1,86 - 1,75 (m, 1H), 1,65 - 1,51 (m, 1H)

ESI-MS m/z 336(MH")
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Vi du 50: N-(3-(3-(5-Metyl-1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 50)

Hop chét néu ¢ dé muc nay thu duoc theo Vi du 49, véi ngoai trir 12 trietyl
orthoaxetat dugc st dung thay cho trietyl orthoformat.
"H NMR(CDCIl3) &: 10,90 (br. s., 1H), 8,44 (d, J=8,8 Hz, 1H), 8,39 (d, J=5,1
Hz,1H), 8,02 (s, 1H), 7,08 (d, J=5,1 Hz, 1H), 6,71 (dd, J=10,3, 16,9 Hz, 1H),
6,37(dd, J=2,0, 16,9 Hz, 1H), 5,63 - 5,58 (m, 2H), 4,82 - 4,66 (m, 1H), 2,96 (tdd,
J=2,3, 4,4, 17,0 Hz, 1H), 2,63 (s, 3H), 2,35 (d, J=17,2 Hz, 1H), 2,29 - 1,97 (m,3H),
1,85 - 1,69 (m, 1H)
ESI-MS m/z 350(MH")
Vi du 51: N-(3-(3-(5-Etyl-1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 51)

Hop chét néu & dé& muc nay thu dugc theo Vi du 49, véi ngoai trir 14 trietyl
orthopropionat dugc st dung thay cho trietyl orthoformat.
'H NMR(CDCls) 8: 11,42 (br. s., 1H), 8,49 (d, J=8,4 Hz, 1H), 8,40 (d, J=5,1
Hz,1H), 8,05 (s, 1H), 7,08 (d, J=5,1 Hz, 1H), 6,77 (dd, J=10,3, 16,9 Hz, 1H),
6,37(dd, J=2,2, 16,9 Hz, 1H), 5,64 - 5,58 (m, 2H), 4,79 - 4,67 (m, 1H), 2,99 -
2,91(m, 3H), 2‘,37 (d, J=17,2 Hz, 1H), 2,31 - 2,01 (m, 3H), 1,81 - 1,69 (m, 1H),

1,47 (t, J=7,5 Hz, 3H)
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ESI-MS m/z 364(MH")

Vidu 52

Vi du 52(1): tert-Butyl (3-(3-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yl)cacbamat (Hop chét 52(1))

THF (3ml) dugc bé sung vao Hop chat 49(2) (282mg), va tiép theo, hdn
hop thu dugc duge lam mét xubng 0°C. Cacbonyldiimidazol (273mg) va
ukﬁyMnﬁn(lnﬂ)duqcbésungvéohénhqpphéjﬁngnay,Vaﬁépﬂmm,hénhqp
mumwc&wam@énmadémmgmmgﬁmgmMgMnZQdSwd@dmg
dich nudc natri hydro cacbonat bao hoa duoc bd sung vao hdn hop phin g nay,
va tiép theo, hdn hop thu dugc dugc chiét bang etylaxetat. Gom céc 16p hitu co,
rira bing dung dich nudc mudi bdo hoa, 1am kho trén natri sulfat khan, va tiép
theo, c6 trong didu kién ap suét giam. Cin thu duge dugce tinh ché bing séc ky
silicagel (metanol :cloroform) dé thu duoc san phidm quan tdm (270mg, hidu suét:
91%).

'H NMR(CDCl3) &: 10,76 (br. s., 1H), 9,15 (br. s., 1H), 8,37 (d, J=5,1 Hz,
1H),7,97 (s, 1H), 7,44 (d, J=7,0 Hz, 1H), 7,01 (d, J=4,8 Hz, 1H), 6,44 (br. s., 1H),

5.74 (s, 2H), 5,59 (d, J=5,1 Hz, 1H), 4,28 - 3,88 (m, 1H), 3,63 - 3,57 (m, 2H),
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2,93 - 2,74 (m, 1H), 2,53 - 1,87 (m, 4H), 1,54 - 1,46 (m, 10H), 0,95 (dd, J=7,5,
9,0 Hz, 2H), -0,04 (s, 9H)
ESI-MS m/z 528(MH")
Vi du 52(2): N-(3-(3-(5-Ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-
b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 52)

Hop chét néu & d& muc nay thu dugce theo Vi du 49(4), v6i ngoai trir 1a Hop
chét 52(1) dugc st dung thay cho Hop chit 49(3).
TH NMR(DMSO-d¢) 8: 12,49 (br. s., 1H), 12,29 (br. s., 1H), 8,28 (d, J=5,1 Hz,
1H), 8,10 (d, J=7,7 Hz, 1H), 8,05 (s, 1H), 7,03 (d, J=5,1 Hz, 1H), 6,26 (dd, J=10,6,
16,9 Hz, 1H), 6,09 (dd, J=1,8, 16,9 Hz, 1H), 5,64 - 5,50 (m, 2H), 4,16 - 3,98 (m,
1H), 2,60 (dd, J=4,9, 16,3 Hz, 1H), 2,31 - 2,08 (m, 3H), 1,95 - 1,80 (m, 1H), 1,68
- 1,53 (m, 1H)
ESI-MS m/z 352(MH")
Vidu 53
Vi du 53(1): tert-Butyl (3-(3-(4-mety1-5-0x§-4,5-dihydro—1,3,4-oxadiazol-2-yl)-
1-((2-(trimetylsilyl)etoxy)metyl)- I H-pyrolo [2,3-b]pyridin-4-yl)xyclohex-3-en-
1-yl)cacbamat (Hop chit 53(1))

DMF (1,2ml) va kalicacbonat (37mg) dugc bd sung vao Hop chét 52(1)

(131mg), va tiép theo, hdn hop thu duge duge khudy trong thdi gian 15 phut. Sau
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d6, iodometan (0,015ml) duoc bd sung vao hdn hgp phan ting nay, va tiép theo,
hdn hop thu dugc duoc khudy & nhiét do trong phong trong thoi gian 20 phit.
Sau d6, nuée duoe bd sung vao hdn hop phan tng nay, va tiép theo, hdn hop thu
duoc duoc chiét bang etylaxetat. Gom cac 16p hitu co, rira bang dung dich nudc
mudi béo hoa, lam kho trén natri sulfat khan, va tiép theo, ¢d trong didu kién ap
sudt giam. Can thu duoc dugc tinh ché bang ééc ky silicagel (metanol :cloroform)
dé thu duoc san phdm quan tim (120mg, hiéu suat: 89%).
'"H NMR(CDCIs) &: 8,36 (d, J=4,8 Hz, 1H), 7,93 (s, 1H), 7,02 (d, J=4,8 Hz, 1H),
5,73 (s, 2H), 5,69 - 5,65 (m, 1H), 5,12 (d, J=8,8 Hz, 1H), 4,24 - 4,08 (m, 1H),
3,62 -3,51 (m, 5H), 2,94 -2,77 (m, 1H), 2,33 - 2,16 (m, 3H), 2,02 - 1,87 (m, 1H),
1,82 - 1,69 (m, 1H), 1,45 (s, 9H), 0,97 - 0,90 (m, 2H), -0,04 (s, 9H)
ESI-MS m/z 542(MH")
Vi du 53(2): N-(3-(3-(4-Metyl-5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)- 1H-
pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 53)

Hop chit néu & dé muc nay thu dugc theo Vi du 49(4), véi ngoai trir 1a Hop
chit 53(1) duoc sit dung thay cho Hop chét 49(3).
'H NMR(DMSO-de) 8: 12,56 (br. s., 1H), 8,28 (d, J=4,8 Hz, 1H), 8,13 - 8,08 (m,

2H), 7,01 (d, J=4,8 Hz, 1H), 6,23 (dd, J=10,3, 17,2 Hz, 1H), 6,08 (dd, J=2,6, 17,2
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Hz, 1H), 5,62 - 5,53 (m, 2H), 4,29 - 3,96 (m, 1H), 3,43 (s, 3H), 2,62 - 2,52 (m,
1H), 2,33 - 2,13 (m, 3H), 1,90 - 1,86 (m, 1H), 1,69 - 1,50 (m, 1H)

ESI-MS m/z 366(MH")

Vi du 54

Vi du 54(1): tert-Butyl (3-(3-(1,3,4-thiadiazol-2-yl)-1-((2-(trimetylsilyl)etoxy)-
metyl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét
54(1))

DMF (4ml), HATU (624mg) va diisopropyletylamin (0,28ml) dugc bd
sung vao Hop chit 49(1) (200mg), va tiép theo, hdn hop thu duge dugc khudy
trong thoi gian 10 phut. Sau d6, formohydrazit (148mg) duoc bd sung vio hdn
hop phan tng nay, va tiép theo, hdn hop thu dugc dugce khudy trong thoi gian 30
phut. Sau d6, dung dich nude natri hydro cacbonat bdo hoa du:.qc bb sung vao hdn
hop phan tng nay, va tiép theo, hdn hop thu duoc dugce chiét bing etylaxetat.
Gom céc 16p hitu co, rira lién tiép bang nude va dung dich nudce mubi bdo hoa,
va 1am khd trén natri sulfat khan, tiép theo 12 ¢6 trong diéu kién chan khong. Cén
thu dugc dugc tinh ché bing sic ky silicagel (cloroform : metanol) dé thu duogc
san phdm axyl hydrazit (166mg, hiéu suit: 76%). THF (5ml) va chét phan tng
Lawesson (380mg) duogc bd sung vao san pham axyl hydrazit thu duge, va tiép

theo, hén hop thu duge dugce khudy & 60°C trong thoi gian 2 gio. Sau do, dung
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dich nwée natri hydro cacbonat bdo hoa duge bd sung vao hdn hop phéan g nay.
Hon hop thu dﬁqc duoc chiét béng etylaxetét, va lam kho trén natri sulfat khan,
tiép theo 14 ¢ trong diéu kién chan khong. Can thu duoc duge tinh ché bang sic
ky silicagel (metanol :cloroform) dé thu duoc san phdm quan tdm (19mg, hiéu
sult: 12%).

ESI-MS m/z 528(MH")

Vi du 54(2): N-(3-(3-(1,3,4-Thiadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)-
xyclohex-3-en-1-yl)acrylamit (Hop chét 54)

THF klml) va dung dich THF (O,29m1) chtra tetrabutylamoni florua 1,0M
duoce bd sung vao Hop chit 54(1) (19mg), va tiép theo, hdn hop thu dwge dugc
khudy & 60°C trong thoi gian 15 gid. Sau d6, dung dich dém phosphat 0,067M
(pH=7,4) duoc bd sung vao hdn hop phan tng nay, va tiép theo, hdn hop thu dugc
duoc chibt bing etylaxetat. Gom céc 16p hitu co, rira bang dung dich nwéc mudi
bdo hoa, lam kho trén natri sulfat khan, va tiép theo, c6 trong diéu kién ap sudt
giam. Can thu duoc duge tinh ché bing séc ky silicagel (metanol :cloroform) aé
thu dugce san phém duoc loai béd nhém béo vé tuong tmg. San phém dugc loai bo
nhém bédo vé tﬁu duoc duge cho qua phan tng tiép theo ma khong can tinh ché

thém.
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Diclometan (0,5ml) va TFA (1ml) dugc bd sung vao san phdm duge loai
bo nhém bao vé thu duoc, va tiép theo, hdn hop thu duoc duoc khuéy & nhiét do
trong phong trong thdi gian 5 phut. Sau d6, hdn hgp phén ing nay duge cb trong
didu kién 4p sudt giam. Diisopropyletylamin (3 uL) duoc bd sung vao dung dich
etanol (0,5ml) chira cdn thu duge, va tiép theo, hdn hop thu duge duge 1am mat
xubng 0°C. Acryloyl clorua (0,6uL) dugc bd sung vao hdn hop phan tng niy, va
tiép theo, hdn hop thu duoc durge khudy trong thoi gian 5 phit. Sau d6, dung dich
nuée amoniacduge dugc bd sung vao hdn hop phan tng nay, va tiép theo, hdn
hop thu duge dugc khudy & nhiét do trong phong trong thdi gian 5 phit. Sau do,
hdn hop phan tng nay duwoc chiét bing cloroform, va gom cic 16p hitu co, ria
bing dung dich nudc mubi bdo hoa, lam kho trén natri sulfat khan, va tiép theo,
¢d trong diéu kién 4p sudt giam. Cin thu dugc dugc tinh ché bang séc ky silicagel
(cloroform : metanol) dé thu dugc hop chit néu & d& muc nay (Img, hiéu suét:
7%).

'H NMR(CDCl3) 8: 9,09 (s, 1H), 8,40 (d, J=5,1 Hz, 1H), 7,82 (s, 1H), 7,65 (d,
J=8,4 Hz, 1H), 7,10 (d, J=5,1 Hz, 1H), 6,73 (dd, J=10,3, 17,2 Hz, 1H), 6,39 (dd,
J=1,8, 17,2 Hz, 1H), 5,64 (dd, J=1,8, 10,3 Hz, 1H), 5,34 (br. s., 1H), 4,78 - 4,62
(m, 1H), 3,02 - 2,98 (m, 1H), 2,36 (d, J=16,1 Hz, 1H), 2,12 - 1,82 (m, 3H), 1,47

- 1,29 (m, 1H)
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ESI-MS m/z 352(MH")

Vidu 55

Vi du 55(1): 4-clo-1-trityl-1H-pyrolo[2,3-b]pyridin-3-cacbaldehyt (Hop chét
55(1))

DMF (50ml) dugc bd sung vao 4-clo-1H-pyrolo[2,3-b]pyridin-3-
cacbaldehyt (1,81g), va tiép theo, hdn hop thu dugc duoc lam mat Xuéng 0°C.
Sau d6, dung dich natri hydrua 60% (1,2g) duoc bd sung viao hdn hop phin tGng
nay, va tiép theo, hdn hop thu dugc dugc khudy trong thoi gian 30 phut. Sau do,
trityl clorua (5,02g) dugc bd sung vao hdn hop phan tng niy, va tiép theo, hdn
hop thu duoe duge khudy & nhiét do trong phong trong thoi gian 40 phit. Sau do,
hdn hop phan rng nay dugc l[am mat xudng 0°C, va d4 va nude duge bd sung lién
tiép vao hdn hop nay, tiép theo 1a khudy trong thoi gian 30 phit. Sau d6, hdn hop
phén tng nay dugc loc, va tiép theo, rita cédn béng nudce. Cin thu duoc duoc tinh
ché bing sic k}’/ silicagel (hexan :etylaxetat) dé thu dugc hop chét quan tdm
(1,49g, hidu suét: 35%).

'H NMR(DMSO-de) 8: 10,32 (s, 1H), 8,09 (s, 1H), 7,97 (d, J=5,1 Hz, 1H), 7,37
- 7,29 (m, 9H), 7,15 - 7,12 (m, 7H)

ESI-MS m/z 423(MH")
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Vi du 55(2):axit 4-clo-1-trityl-1H-pyrolo[2,3-b]pyridin-3-cacboxylic (Hop chét
55(2))

San phdm quan tAm (1,45, hiéu suét: 98%) thu duge theo Vi du 49(1), véi
ngoai trir 1a Hop chit 55(1) dugc sir dung thay cho Hop chat 48(2).
H NMR(DMSO-ds) 8: 12,38 (br. s., 1H), 7,91 - 7,88 (m, 2H), 7,36 - 7,27 (m,
9H), 7,21 (d, J=5,1 Hz, 1H), 7,15 - 7,08 (m, 6H)
ESI-MS m/z 439(MH")
Vi du 55(3): 4-clo-1-trityl-1H-pyrolo[2,3-b]pyridin-3-cacbohydrazit (Hop chét
55(3))

San phdm quan tAm (267mg, hiéu suit: 86%) thu dugc theo Vi du 49(2),
v6i ngoali trir 1a Hop chit 55(2) duge st dung thay cho Hop chét 49(1).
'H NMR(DMSO-de) 8: 9,42 (s, 1H), 7,88 (d, J=5,1 Hz, 1H), 7,59 (s, 1H), 7,36 -
7,24 (m, 9H), 7,18 - 7,10 (m, 7H), 4,38 (d, J=4,0 Hz, 2H)
ESI-MS m/z 453(MH")
Vi du 55(4): 2-(4-clo-1-trityl-1H-pyrolo[2,3-b]pyridin-3-yl)-1,3,4-oxadiazol
(Hop chat 55(4))

San phém quan tdm thu dugc theo Vi du 49(3), véi ngoai trix 1a Hop chét

55(3) duge sit dung thay cho Hop chét 49(2).
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TH NMR(DMSO-ds) 8: 9,30 (s, 1H), 8,00 (d, J=5,1 Hz, 1H), 7,93 (s, 1H), 7,38 -
7,27 (m, 10H), 7,20 - 7,13 (m, 6H)
ESI-MS m/z 463(MH")
Vi du 55(5): (S)-tert-Butyl (3-(3-(1,3,4-oxadiazol-2-yl)-1-trityl-1H-pyrolo[2,3-
b]pyridin-4-yl)xyclohex-3-en-1-yl)cacbamat (Hop chét 55(5))
ITong1n6£&ubngnﬁo,lJnnmuﬂ(43nﬂ)vénuéc(17nﬂ)duqcb6sungvao
Hop chét 55(4) (850mg), hop chit ctia Vi du tham khéo 3 (711mg), paladi(Il)
axetat (82mg), 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl (301mg) va
trikaliphosphat (780mg), va tiép theo, hdn hop thu duge dugc khudy & 110°C
trong thoi gian_ 42 ¢i0. Sau d6, dung dich nuéce mudi bdo hoa duge bd sung vao
hdn hop phan tng nay. Hon hop thu duge dﬁgc chiét bang etylaxetat, va 1am kho
trén natri sulfat khan, tiép theo 1a co trong didu kién chan khong. Cin thu dugc
duoc tinh ché bing sic ky silicagel (hexan :etylaxetat) dé thu duoc san phdm quan
tam (800mg, hi¢u suét: 70%).
TH NMR(CDCI3) &: 8,46 (s, 1H), 8,00 (d, J=4,8 Hz, 1H), 7,85 (s, 1H), 7,31 - 7,27
(m, 9H), 7,24 - 7,16 (m, 6H), 6,85 (d, J=4,8 Hz, 1H), 5,54 (br. s., 1H), 5,41 (d,
J=8,1 Hz, 1H), 4,05 (br. s., 1H), 2,88 - 2,76 (m, 1H), 2,36 - 2,22 (m, 1H), 2,12 -
2,07 (m, 2H), 1,89 - 1,70 (m, 2H), 1,47 (s, 9H)

ESI-MS m/z 624(MH")
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Vi du 55(6):_ (S)-N-(3-(3-(1,3,4-Oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yDxyclohex-3-en-1-yl)acrylamit (Hop chat 55)

TFA (1ml) duoc bd sung vao Hop chat 55(5) (100mg), va tiép theo, hdn
hop thu dugc duge khudy ¢ nhiét d6 trong phong trong thoi gian 30 phut. Sau do,
hdn hop phan Gng nay dugc co trong didu kién 4p sudt giam. Dung dich nudc
natri cacbonat 2M duoc bd sung vao cén thu dugc, va tiép theo, hdn hop thu duge
duoc chiét bang hdn hop dung mdi gdm etanol/cloroform. Phén chiét dugc lam
kho trén natri sulfat khan, va tiép theo, c¢6 trong didu kién 4p suét giam. Etanol
(0,8ml), nudce (0,81111) va diisopropyletylamin (54 uL) dugc bd sung vio cin thu
dwoe, va tiép theo, hdn hop thu dugc duoc 1am mat xubng 0°C. Acryloyl clorua
(14 uL) dwoc bd sung vao hdn hop phan tng nay, va tiép theo, hdn hop thu duoc
duoc khudy trong thoi gian 5 phat. Sau d6, dung dich nuée mudi bdo hoa dugc
bd sung vao hdn hop phan g nay, va tiép theo, hdn hop thu duge duge chiét
bﬁng cloroform. Phan chiét dugc 1am kho trén natri sulfat khan, va tiép theo, ¢c0
trong diéu kién 4p suét giam. Cian thu dugce dugc tinh ché bing sic ky silicagel
(cloroform : metanol) @8 thu duge hop chit néu & dé muc nay (38mg, hiéu sudt:
70%).

'H NMR(DMSO-de) 8: 12,64 (br. s., 1H), 9,29 (s, 1H), 8,31 (d, J=5,1 Hz, 1H),

8.21 (s, 1H), 8,19 (d, J=7,7 Hz, 1H), 7,05 (d, J=5,1 Hz, 1H), 6,34 (dd, =103,
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16,9 Hz, 1H), 6,10 (dd, J=2,2, 16,9 Hz, 1H), 5,58 (dd, J=2,2, 10,3 Hz, 1H), 5,42
- 5,36 (m, 1H), 4,16 - 4,04 (m, 1H), 2,71 - 2,58 (m, 1H), 2,30 - 2,20 (m, 1H), 2,07
- 1,99 (m, 2H), 1,86 - 1,75 (m, 1H), 1,65 - 1,51 (m, 1H)
ESI-MS m/z 336(MH")
Vi du 56: N-(3-(3-(1,3,4-Oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl) clohex-
2-en-1-yl)acrylamit (Hop chét 56)

1,4-Dioxan (2,4ml) va nudc (0,4ml) dugc bd sung vio Hop chét 55(4)
(100mg), hop chit ctia Vi du tham khao 1(2b) (98mg), paladi(Il) axetat (4,8mg),
2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl (20,6mg) va
dinatricacbonat (45,8mg), va tiép theo, hdn hop thu duge duoc khuéy G 130°C
trong thoi gian 90 phut bing céch sir dung thiét bi phan ing vi séng. Sau d6, nuée
duwoc bd sung vao hdn hop phan tmg ndy, va tiép theo, hdn hop thu dugc dugc
chiét bang etylaxetat. L&p hitu co duoc rira bang dung dich nudc mubi bao hoa,
lam kho trén natri sulfat khan, va tiép theo, cO trong diéu kién ap suét giam. Cédn
thu dugc duoc tinh ché bang séc ky silicagei (hexan :etylaxetat) dé thu dugc san
pham lién hop. Sin phém lién hop thu dugce duge cho qua phan tng tiép theo ma
khéng cén tinh ché thém.

TFA (1ml) duoc bd sung vio san phém lién hop thu dugc, va tiép theo, hdn

hop thu duoc dugc khuéy & nhiét do trong phong trong thoi gian 20 phut. Sau do,
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hdn hop phan tng nay duoc cb trong didu kién ap suit giam. Cin thu dugc dugc
tinh ché bing sic ky silicagel bazo (cloroform : metanol) dé thu duoc sin phim
amin. San phdm amin thu duge duge cho qua phan tng tiép theo ma khong cén
tinh ché thém.

Metylenclorua (2,0ml) va diisopropyletylamin (0,30ml) duoc bd sung vao
san phAm amin thu duoe, va tiép theo, hdn hop thu duoc duoc 1am mat xudng
0°C. Acryloyl clorua (0,022ml) dwgc bd sung vao hdn hop phan ng nay, va tiép
theo, hdn hop thu duoc duge khudy trong thoi gian 30 pht. Sau d6, dung dich
nuéc amoniac, cloroform va metanol duge bd sung lién tiép vao hdn hgp phan
ﬁngnéy,Véﬁéptheo,h5nhopthuduqcduqckhuéy61ﬂﬁétd©ﬁongphéngnnng
thoi gian 1 gid. Sau d6, hon hop phan g nay duge chiét bang cloroform, va gom
céc 16p hitu co, rira bing dung dich nuéce mudi bo hoa, 1am khd trén natri sulfat
khan, va tip theo, c¢b trong diéu kién ap suét giam. Cin thu dwgc duoc tinh ché
bang séc ky silicagel (cloroform : metanol) dé thu dugc hop chét néu ¢ dé muc
nay (38,1mg, hiéu suit: 66%).

'H NMR (CDCL3-CD3;0D) &: 8,52 (s, 1H), 8,32 (d, J=4,9 Hz, 1H), 8,04 (s, 1H),
7,03 (d, J=4,9 Hz, 1H), 6,41 - 6,27 (m, 2H), 5,72 - 5,61 (m, 2H), 4,76 - 4,65 (m,
1H), 2,32 - 2,22 (m, 2H), 2,04 - 1,82 (m, 3H), 1,80 - 1,67 (m, 1H)

ESI-MS m/z 336(MH")
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Vi du 57  N-(3-(3-(1,3,4-Oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclopent-3-en-1-yl)acrylamit (Hop chat 57)

Hop chit néu & dé muc nay thu dugc theo Vi du 56, véi ngoai trir 1a hop
chét ctia Vi du tham khéo 2(2a) duoc sit dung thay cho hop chit ctia Vi du tham
khao 1(2D).

'"H NMR (CDCL3-CD30D) 8: 8,58 (s, 1H), 8,31 (d, J=4,9 Hz, 2H), 8,07 (s, 1H),
7,07 (d, J=4,9 Hz, 1H), 6,58 - 6,45 (m, 1H), 6,39 - 6,28 (m, 1H), 5,72 - 5,57 (m,
2H), 4,92 - 4,78 (m, 1H), 3,26 - 3,12 (m, 1H), 3,04 - 2,89 (m, 1H), 2,82 - 2,72 (m,
1H), 2,51 - 2,41 (m, 1H)

ESI-MS m/z 322(MH")

Vi du 58  N-(3-(3-(1,3,4-Oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclopent-2-en-1-yl)acrylamit (Hop chét 58)

Hop chit néu & dé muc nay thu dugc theo Vi du 56, véi ngoai trr 1a hop
chit ctia Vi du tham khao 2(2b) duoc st dung thay cho hop chét ctia Vi du tham
khéo 1(2b).

'H NMR (CDCL3-CD30D) 8: 8,60 (s, 1H), 8,32 (d, J=4,9 Hz, 1H), 8,08 (s, 1H),
7,09 (d, J=4,9 Hz, 1H), 6,47 - 6,28 (m, 2H), 5,72 - 5,60 (m, 2H), 5,27 - 5,17 (m,
1H), 2,94 - 2,83 (m, 1H), 2,70 - 2,45 (m, 2H), 2,02 - 1,91 (m, 1H)

ESI-MS m/z 322(MH")
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Vidu 59
Vi du 59(1): 5§(4-clo-1-(phenylsulfonyl)-1H-pyrolo[2,3-b]pyridin—3-y1)isoxazol
(Hop chéit 59(1))

Etanol (5ml) dwgc bd sung vao (E)-1-(4-clo-1-(phenylsulfonyl)-1H-
pyrolo[2,3-b]pyridin-3-yl)-3-(dimetylamino)prop-2-en-1-on (250mg) va
hydroxyamin hydroclorua (53mg), v tiép theo, hdn hop thu dugc duge khudy &
80°C trong thoi gian 2 gio. Sau do, nude duge bd sung vao hdn hop phan tGng
nay, va tiép theo, hdn hop thu duge dugce chiét bing etylaxetat. Phan chiét dugc
1am kho6 trén natri sulfat khan, va tiép theo, c6 trong didu kién ap suét giam. Chit
rén thu dugc dugc rira bing etylaxetat va diisopropyl ete dé thu dugc san phim
quan tdm (191mg, hidu sut: 83%).
'H-NMR (CDCls) &: 8,38 (d, J = 5,5 Hz, 1H), 8,34 (d, ] = 1,8 Hz, 1H), 8,26 (d,J
= 8,4 Hz, 2H), 8,22 (s, 1H), 7,65 (t, J = 7,7 Hz, 1H), 7,54 (dd, J = 8,4, 7,7 Hz,
2H), 7,29 (d, J=5,5 Hz, 1H), 6,68 (d, J = 1,8 Hz, 1H)
ESI-MS m/z 360(MH™)
Vi du 59(2): (S)-N-(3-(3-(Isoxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit (Hop chét 59)

Hop chit néu & d& muyc nay thu duge theo Vi du 45(3), vdi ngoai trir 1a Hop

chét 59(1) duoc sir dung thay cho Hop chét 45(2).
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'H-NMR (CDCls) 8: 11,34 (br. s., 1H), 8,36 - 8,29 (m, 2H), 7,68 (s, 1H), 7,04 (d,
J=5,1 Hz, 1H), 6,55 - 6,43 (m, 2H), 6,40 - 6,31 (m, 2H), 5,67 - 5,63 (m, 1H), 5,51
- 5,46 (m, 1H), 4,66 - 4,57 (m, 1H), 2,98 - 2,88 (m, 1H), 2,37 - 2,28 (m, 1H), 2,16
- 2,08 (m, 1H), 1,96 - 1,75 (m, 3H)
ESI-MS m/z 335(MH")
Vidusosanh 1
4-(Xyclohex-1-en-1-yl)-1H-pyrolo[2,3-b]pyridin
Hop chét c¢6 cong thirc 30 duge md ta trong tai lidu sang ché s6 WO
2006/127587 dugc diéu ché theo phuong phép duge md ta trong tai liéu nay.
Vi du so sanh 2
4-(Xyclopent-1-en-1-yl)-1H-pyrolo[2,3-b]pyridin
Hop chit c6 cong thic 27 duge mo ta trong tai liéu sang ché s6 WO
2006/127587 dugc diéu ché theo phuwong phap duge md ta trong tai liéu nay.
Vi du so sanh 3
2-Metyl-4-(5 -pvhenyl— 1H-pyrolo[2,3-b]pyridin-3-yl)thiazol
Hop chét c6 cong thie I-1 duge mé ta trong tai li€u sdng ché s6 WO
2006/004984 dugc didu ché theo phuong phap dugc mo ta trong tai liu nay.
Duéi day, cong thirc chu taocua cac hop chit dugc md ta trong cac Vi du

tir 1 dén 59 va cac Vi du so sénh tr 1 dén 3 s& dugc thé hién.
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Béang 3
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Béang 4
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Béang 5
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Béang 6
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Bang 7
Hop Céng thirc cdu tao Hop Céng thirc cdu tao
chét sé chét sb
Vidu Vi du
A
so sanh sosanh | [N
A
2 a 3 AN
N7 C
N
H N
Vi du thtr nghiém

Hop chét theo sang ché dugc dénh gid bang cac phuong phap thir nghiém
sau:

Vi du thr nghiém 1:Thtr nghiém vétac dung tc chémot vaihoat tinh JAK kinaza
(in vitro)
1) Do hoat tinh Gc ché JAK1 kinaza

Hoat tinh cta hop chét theo sang ché dé @c ché hoat tinh ctia JAK1 kinaza
duoc do.

Trong sb cdc nguyén ligu dé do hoat tinh e ché nay, peptit co chit va
protein kinaza thu dwgc nhu sau: Dé 1am peptit co chét, peptit co chat cho kit thir
nghiém QSS Assist™ JAK1-MSA (Carna Biosciences, Inc.) dwgc mua. D€ lam
protein kinaza, protein JAK1 tai t hop ctia ngudi da tinh ché (Carna Biosciences,

Inc.) duoc mua.

-205-



19605

Phuong phép do hoat tinh trc ché nhu sau: Pau tién, mdi hop chét theo sang
ché dugc hoa tan trong dimetyl sulfoxit (DMSO), va tiép theo, dung dich pha
lodng theo ddy dugc diéu ché bing cach st dung DMSO. Tiép theo, dung dich
pha loang theo day chtra hgp chét nay (néng d6 cubi cing cia DMSO tai thoi
diém phén @ng kinaza: 5,0%) hoic DMSO (ndng do cudi cling: 5,0%) dugc tron
v6i dung dich chia peptit co chit (ndng do cubi cing: 1 uM), magie clorua (ndng
d0 cudi cung: 5SmM) va ATP (ndng dd cudi ciing: 75 uM) trong dung dich dém
cho phan tGng kinaza (20mM HEPES (pH=7,5), dithiothreitol 2mM va Triton
X-100 0,01%). Sau d6, protein JAKI duoc bd sung tiép vao dung dich da tron,
va tiép theo, hdn hop thu duge dugc G & 25°C trong thoi gian 120 phat dé thuc
hién phéan ung kinaza. B6 sung EDTA vao dung dich phén Gng ndy véi ndng d6
cubi cling 1a 30mM, vi vay ding phén ng nay. Cubi ciing, bing thiét bi doc
LabChip EZ Reader II (Perkin Elmer Corp.), peptit co chét chua phosphoryl héa
(S) va peptitphosphoryl hoa (P) dugce cho qua phuong phdp dién di mao quan vi
kénh, sao cho hai peptit nay dugc tach ra khoi nhau va tiép theo, dugc phét hién.
Luong phéan (g phosphoryl héa thu dugc dua trén chiéu cao dinh ctia S va P, va
ndéng dd cta hop chit c6 khéa ning Gc ché 50% phan tng phosphoryl héa dugc
xé4c dinh 1a tri s6 IC50 (nM). Dt ligu thu duge dugc thé hién trong bang dudi day.

2) Po hoat tinh trc ché JAK?2 kinaza
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Hoat tinh ctia hop chét theo sang ché dé (e ché hoat tinh cia JAK2 kinaza
duoc do.

Trong sb cc nguyén liéu dé do hoa;t tinh tre ché nay, peptit co chit va
protein kinaza thu dugc nhu sau: Pé 1am peptit co chét, FL-Peptit 22 (Perkin
Elmer Corp.) dugc mua. D& 1am protein kinaza, protein JAK2 tai td hop clia nguoi
d3 tinh ché (Carna Biosciences, Inc.) duge mua.

Phuong phap do hoat tinh tre ché nhu sau: Déu tién, dung dich pha lodng
theo day ctia hop chét theo sang ché duoc diéu ché theo phuong phap gidng véi
phuong phap duge mo ta trong doan trén day vé JAK 1. Dung dich pha lodng theo
day ndy (ndng do cudi cing cia DMSO tai thoi diém phéan tng kinaza: 5,0%)
hodc DMSO (nbng d6 cudi ciing: 5,0%) dwogc tron véi dung dich chira peptit co
chét (ndng d6 cubi ciing: 1 uM), magie clorua (ndng d6 cudi cling: 10mM) va
ATP (ndng d6 cudi ciing: 10 uM) trong dung dich dém cho phén tng kinaza (Tris
15mM (pH=7,5), dithiothreitol 2mM va Tween 20 0,01%). Sau do, protein JAK2
duoc bd sung tiép vao dung dich di tron, va tiép theo, hdn hop thu duoc duge
& 25°C trong thoi gian 80 phut dé thuc hién phéan tng kinaza. B6 sung EDTA vio
dung dich phéan ing nay véi ndng do cudi cing 1a 30mM, vi vay dirng phan tng
nay. Sau khi ding phan tng, viéc do va phﬁn tich dir liéu dugc tién hanh theo

phuong phéap gidng véi phuong phap duge md ta trong doan trén day vé JAK1.
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3) Po hoat tinh trc ché JAK3 kinaza

Hoat tinh ctia hgp chét theo sang ché dé trc ché hoat tinh ctia JAK3 kinaza
duoc do.

Trong s cac nguyén liéu dé do hoat tinh tc ché nay, peptit co chit va
protein kinazathu dugc nhu sau: Dé lam peptit co chit, peptit co chat cho kit thir
nghiém QSS Assist™ JAK3-MSA (Carna Biosciences, Inc.) dugc mua. Pé lam
protein kinaza, protein JAK3 tai t6 hop clia ngudi d tinh ché (Carna Biosciences,
Inc.) duoc mua.

Phuong phap do hoat tinh tc ché nhu sau: Dau tién, dung dich pha lodng
theo day ctia hop chit theo sang ché dugc didu ché theo phuong phép gibng véi
phuong phap dugc md ta trong doan trén day v& JAK 1. Dung dich pha lodng theo
day nay (ndng d6 cudi ciing ctia DMSO tai thoi diém phan tng kinaza: 5,0%)
hodc DMSO (ndng do cubi ciing: 5,0%) dugc tron véi dung dich chira peptit co
chét (ndng d6 cudi cing: 1 uM), magie clorua (ndng dd cudi cing: SmM) va ATP
(ndng d6 cudi ciing: 5 uM) trong dung dich dém cho phéan tng kinaza (HEPES
20mM (pH=7,5), dithiothreitol 2mM va Tfiton X-100 0,01%). Sau dd, protein
JAK3 dugc bd sung tiép vao dung dich da tron, va tiép theo, hdn hop thu duoc
dugce U & 25°C trong thoi gian 80 phut dé thuc hién phan tng kinaza. Bb sung

EDTA vao dung dich phan rng nay véi ndng do cudi ciing 12 30mM, vi vay dung
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phan ng nay. Sau khi ding phéan Ung, viéc do va phan tich dit liéu dugc tién
hanh theo phuong phap gibng véi phuong php duge mo ta trong doan trén day
vé JAKI.

Két qua 1, dd phéat hién ra réng, nhu duoc thé hién trong Bang 8 dudi day,
hop chét theo séng ché hodc mudi ctia hop chét nay c¢6 hoat tinh trc ché JAK3
manh hon hoatvtinh cia mdi trong sé cac hop chét dugc md ta trong Tai lidu sang

cné 1 va 2, va cd do chon loc cao doi voi JAKS.

Bang 8
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JAK1 JAK2 JAK3
Vi du sb IC50 I1C50 IC50
(nM) (nM) (nM)
1 740 450 <0,30
2 >10000 3100 0,38
3 1900 570 <0,30
4 7000 2600 0,53
6 1100 600 0,42
9 2400 430 <0,30
10 1900 250 <0,30
11 9500 1900 0,49
12 780 500 <0,30
13 5200 2000 0,34
14 3200 590 <0,30
17 860 170 <0,30
19 1000 280 0,51
30 3200 1400 0,48
31 7700 3000 0,71
32 >10000 3000 0,72
33 3600 1400 0,60
34 2400 970 <0,30
37 4400 2400 <0,30
38 5800 2500 0,67
39 >10000 4800 0,83
43 >10000 9100 0,93
45 1600 440 0,34
48 2400 710 <0,30
49 3400 980 <0,30
50 3800 920 0,62
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JAK1 JAK2 JAK3
Vidusé  |IC50 IC50 IC50
(nM) mM) | (@M)
51 3000 380 0,61
52 890 480 <0,30
53 3900 990 <0,30
54 6900 2100 0,45
55 >1000 260 <0,30
57 3500 880 0,57
59 1500 430 <0,30
Vidusosanh 1 | 1200 450 250
Vi du so sanh 2 | 2200 540 350
Vi du so sénh 3 | 2900 1600 460

Vi du thtt nghiém 2: Thir nghiém vésu phét triéncuia té bao don nhén trong mau
ngoai bién ngudi (PBMC)

Hoat tinh ctia hop chét theo sang ché dé trc ché phan (g su phét trién phu
thudc IL-2 cia PBMC & ngudi, ma do JAK3 gdy ra, dugc do (Arthritis Rheum.
2010; 62(8): 2283-93).

Véi moi truong chiral Oug/mL PHA-M (Sigma) (12 RPMI-1640 (Sigma)
chtta 10% huyét thanh ngudi loai AB (MP Biomedicals)), PBMC ¢ nguoi
(C.T.L.) (mat do té bao: 1 x 106 té bao/mL) duge 0 & 37°C trong binh nudi cdy

chtra cacbon dioxit 5% trong 3 ngay. Sau do, gidng cdy duge rira bang RPMI-
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1640 bbn 14n, va tiép theo, mdi trudng (RPMI-1640 chira 10% huyét thanh ngudi
loai AB) dugc bd sung vio gidng cdy thu duoc d tao ra huyén phu té bao. Cac
t& bao (1 x 10*té bao trén mot 16) va hop chét theo sang ché dugc pha lodng theo
day duoc bd sung vao mdi 18 ctia dia vi chudn d§ ddy hinh chit U loai 96 13, va
tiép theo, hdn hop thu duwoc nhu vay duoc céy & 37°C trong binh nuéi cy chira
5% cacbon dioxit trong 30 phut. Sau khi cdy xong, IL-2 tai t& hop ngudi
(Peprotech) duoc bd sung vao gibng cdy dén ndng do cudi ciing 1a 2ng/ml, va tiép
theo, hdn hop thu duoc duoc khudy & 37°C ;Lrong binh nudi cdy chtra 5% cacbon
dioxittrong 2 ngay (1 x 10*t& bao/100ul/mdi 18). Sau khi cdy xong, hdn hop tao
ra duqc dé & nhiét do trong phong trong thoi gian 30 phut, va tiép theo, 100ul
dung dich thir nghiém CellTiter-Glo Luminescent Cell Viability (Promega) duoc
bd sung vao hdn hop tao ra, tiép theo 1 khudy. Sau d6, hdn hop phan L’rné nay
duoc dé yén trong 10 phat, va tiép theo, do Iugng huynh quang phét ra tir céc té
bao sbéng trong mdi 18 bang dau doc dia vi chudn d6 (TECAN). Ty 18 tc ché ciia
hop chét nay dén s phat trién té bao dugc tao ra bdi su kich thich IL-2 duge tinh,
va ndng d6 ctia hop chat c6 kha ning tc ché 50% su phat trién t& bao dugc xic

dinh 12 tri s6 IC50 (nM). Dt lidu thu dugc dugc thé hién trong bang dudi day.
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Két qué 13, da phat hién ra réng hop chit theo sang ché hodc mubi cua hop
chét nay c6 tic dung rc ché sy phat trién PBMC manh hon tac dung ctia mdi

trong sd cac hop chat dugc md ta trong céc tai li¢u sdng ché tur 1 dén 3.

Béang 9

PBMC

Hop chit s6 I1C50
BRI

1 216
3 182
6 181
10 - 136
12 123
14 | 114
34 82
37 159
48 114
49 122
53 ' 162
54 170
55 34
57 304
59 55
Vi du so séanh 1 >3000
Vi du so sénh 2 >3000
Vi du so sanh 3 >3000

Vi du thi nghiém 3: Téc dung trj liéu dbi v6i bénh viém khép dang thép
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Ching viém khép do collagen gdy ra, 1a mo hinh thir nghiém trén chudt vé
bénh viém khép dang thép, duogc st dung. Tri€u ching lam sang ctia ching viém
khép duge tinh diém, diém sb thu dugc dugc st dung lam chi béo, va tdc dung
ctia hop chét theo sang ché bang cach dfmg qua duong miéng dugc xéc nhan.
Chu6t nhit duc sdu tudn tudi DBA/1 (Charles River Laboratories Japan, Inc.)
duoc cho ding 100puL/dung dich dudng thé (nhil twong), ma da duogc thu dugce
bang cach tron 4mg/mL dung dich collagen bo typ 2 (Collagen Research Center)
véi td duoc Freund hoan chinh (Freund's complete adjuvant - DIFCO) véi luong
bing nhau, bing cach tiém trong da phin lung (gay mién dich ban dau). Vao ngay
thtr hai muoi sau khi gdy mién dich ban dau, céc con chudt nhit duoc cho ding
100uL/dung dich dudng thé (nhil trong), ma thu duoc bing cach tron 4mg/mL
dung dich coliagen bo typ 2 (Collagen Research Center) véi tA duge Freund
khong hoan chinh (Freund's incomplete adjuvant - DIFCO) véi lugng bing nhau,
bing cach tiém trong da vao gdc dudi clia nd (ting tdc), vi vy gy ra phan tng
viém khép (Arthritis Rheum 2010; 62 (8): 2283-93). Bdy ngay sau khi thyre hién
viée tang tdc (duoc x4c dinh 1a Ngay 0), hop chét theo sang ché duoc ding lién
tuc cho chudt nhit trong 13 ngay bang cich ding qua duong miéng hai 14n mot
ngay. Vao Ngay 7, Ngay 9, Ngay 12, Ngay 15 va Ngay 19, triéu ching lam sang

ctia chimg viém khép duge tinh di€ém béng cach quan sit bang mat thuong, va
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tiép theo, x4c dinh tac dung cta hop chit theo sing ché. Trigu ching l4m sang
clia mdi chi duge tinh diém (0: khong thay ddi, 1: mot ngoédn sung, 2: hai hodc
nhidu ngén sung, 3: mu ban chin sung, 4: tit ca cic ngdn sung va ci c¢b chan hoic
mét c4 sung), va tong sd diém cta tir chi duge x4c dinh 13 diém cta ting con
chudt (diém cao nhét: 16).

Két qua 13, 4 phat hién ra ring hop chét theo sang ché ¢6 tac dung tri lidu
tdt dbi voi bénh viém khép dang thip.
Vi du tht nghiém 4: Tac dung tri liéu d61 v6i bénh da xo cling

Bénh viém ndo tiy tu mién thir nghiém, 1a mo hinh thtt nghiém trén chudt
v& bénh da xo ctng, duge st dung. Chudt nhét dyc tdm tuén tudi SJL/J (Charles
River Laboratories Japan, Inc.) dugc dung dung dich da trdn (nhii twong), ma da
dugc thu duoce bang cach tron dung dich nude mubi théng thudng (1 mg/ml) chira
peptit (Toray Research Center, Inc.) tuong Ung véi gbc 139-151 cia protein
proteolipit v&i td dugc Freund hoan chinh (DIFCO) chta 4 mg/ml
Mycobacterium tuberculosis da bi chét (H37Ra) v6i luong bing nhau, bing cach
tiém trong da véi lwgng 100uL mdi loai vao hai vi tri trén phén lung ctia mdi con
chuot, vi viy gdy ra bénh viém nio tiy. Bay ngdy sau khi thuc hién gy mién dich
(ma dugc xdac dinh 1a Ngay 0), hop chit theo séng ché dugc dung lién tuc cho

chuot nhit trong 4 tudn biang cach ding qua dudong miéng hai 14n mot ngay. Vao
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Ngay 0, Ngay 2, Ngay 5, va cdc ngay tir Ngay 7 dén 35, triéu chng 14m sang cla
bénh viém ndo tiy dugc quan sat bing mét thuong, va tiép theo, xac dinh tic
dung cta hop chét theo sang ché. Tridu ching 1dm sang quan sat dugc duge tinh
diém (0: khéng co triéu chirng, 1: dudi bi yéu, 1,5: dudi s€ hoan toan, 2: mét didu
hoa, 3: hoi mat cam gi4c clia chén sau, 3,5: hot mét cam gidc cua chén sau, 4:méht
cam giac hoan toan cua chén sau, 4,5: mét cam gi4c cua tor chi, hép héi, 5: chét).

Két qua 13, d4 phat hién ra rang hop chit theo sang ché ¢6 tac dung tri lidu
tdt dbi voi bénh da xo clng.
Vi du thr nghiém 5: Déanh gi4 kha ning héplthu qua duong mi€ng

Hop chét theo sang ché duoc tao hdn dich hoic dugce hoa tan trong 0,5%
HPMC, va hén dich hoic dung dich thu dugc dugc dung cho chudt nhét
BALB/cA bing cich ding qua dudng miéng. 0,5, 1, 2, 4 va 6 gio sau khi dung
qua dudng miéng xong, mau dugc 14y tir d4y mét ctia mdi con chudt, dé thu duoc
huyét trong. Nong do ciia hop chit nay trong huyét twong thu duge duge do bing
LCMS, va tiép theo, danh gia kha ning hép thu qua dudng miéng.

Két qua 13, d4 phét hién ra rang, sau khi ding qua dudng miéng xong, hop
chét theo sang ché co mit véi ndng d6 di trong huyét tuong, va nhu vay hop chét

nay c6 kha ning hép thu tt qua duong miéng.
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YEU CAU BAO HO

1. Hop chét c6 cong thire (I) sau, hozic mubi ctia hop chit nay:

trong do:

Ri1a nhom Ca-Cio xycloalkyl duoc thé tiry ¥, nhém Cs-Cio xycloalkenyl
dugce thé tiy ¥, nhom Cs-Cio xycloalkynyl dugce thé ty ¥, nhém hydrocacbon
thom ¢6 tir 6 dén 14 nguyén tr cacbon (Cs-C14 hydrocacbon thom) dugc thé tuy
y, hodc nhéom di vong bao hoa hodc chua bio hoa co tir 4 dén 10 canh duoc thé
thy y;

R» 1a nguyén t hydro, nguyén tir haiogen, nhém hydroxy, nhém xyano,
nhém nitro, -C(=0)Rx, -C(=0)ORy, -C(=O)N(Rx)(Ry), -N(Rx)(Ry), -NRxC(=0)-
Ry, -NRxS(=0)Ry, -NR(C(=0)ORy, -NR:C(FO)N(Ry)(Rz), -NRxS(=O0)2N(Ry)-
(R,), -OC(=O)Ry, -OC(=0)ORx, -OC(=O)N(Rx)(Ry), -SRy, -8(=0)2Rx, -S(=0)z-

ORy, nhém C1-Cs alky! duge thé Ry tiry ¥, nhém Ca-Ce alkenyl dugc thé Rty v,
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nhom C,-Cs alkynyl duwoc thé Ry tuy ¥, nhom Ci-Cs alkoxy duge thé Ry tuy v,
nhom Cs-Cio xycloalkyl duoc thé Retity v, nhém Ce-Cia hydrocacbon thom duge
thé Retiy ¥, hodc nhém di vong bio hoa hodc chua bdo hoa c6 tir 4 dén 10 canh
duogc thé Retiy v;

Rsla nguyén t& halogen, nhom amino, nhém hydroxy, nhém xyano, nhém
nitro,nhém Ci1-Cs alkyl, nhom Ci-Cs alkenyl, nhém C,-Cs alkynyl, hodc nhom
C1-Cg alkoxy;

R413 nhom Co-Cs alkenyl duge thé Rptlly ¥ hodc nhém C,-Cs alkynyl duoc
thé Ry tuy v;

Ry 1a nguyén tir halogen, nhém amino, nhém hydroxy, nhém xyano, nhém
nitro, nhom C1-Cs alkoxy, nhéom di- hodc mono-(C;-Cs alkyl)amino, hogc nhom
di vong bao hb_a hodc chua bdo hoa co tr 4 dén 10 canh;

Rc1a nguyén tr halogen, nhém amino, nhém hydroxy, nhém xyano, nhém
nitro, nhém oxo, nhém imino, nhém N-oxitnhém Ci-Cs alkyl, nhém Cz-Ce
alkenyl, nhom Cz-Cs alkynyl, nhém C1-Cs alkoxy, hodc nhém di- hodc mono-(Ci-
Cs alkyl)amino;

Rx, Ryva Ry, 1 gibng hoidc khic nhau, mdi gbc nay 1a nguyén tir hydro,

nhém Ci-Cs alkyl, nhém Ci-Cs haloalkyl, nhém Ci-Cs alkenyl, nhom Co-
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Csalkynyl, nhom C3-Cio xycloalkyl, nhom Cs-Cis hydrocacbon thom, hogc nhom
di vong bdo hoa hodc chua bdo hoa c6 tir 4 dén 10 canh;

m 12 s8 nguyén tir 0 dén 3; va

m 12 s6 nguyén tir 0 dén 2.
2. Hop chét theo diém 1 hodc mudi ctia hop chét ndy, trong d6 nhom ma dugc thé
ty ¥ bang nhom Cs-Cio xycloalkyl, nhém C4-Cyo xycloalkenyl, nhém Cs-Cio
xycloalkynyl, nhom Cg-C14 hydrocacbon thom hodc nhém di vong bdo hoa hodc
chua bdo hoa ¢o6 tir 4 dén 10 canh, ma duoc thé hién béng Ry, 1a Ra, va Rala
nguyén tir halogen, nhém hydroxy, nhém xyano, nhém nitro, nhém oxo, nhém
N-oxit, -C(=0)Rx, -C(=0)ORy, -C(=O)NRx)(Ry), -C(=O)SRx, -C(=S)ORy, -
C(=O)ONR»)Ry), -N(Rx)(Ry), -NRxC(ZO)Ry, -NRxS(=0)2Ry, -NRxC(=O)ORy,
-NRxC(=O)N(Ry)(Rz), -NRxS(=0):N(Ry)(Rz), -N(Rx)-ORy, =NRx, =N-ORy, -
OC(=0)Ryx, -OC(=S)Ry, -OC(=0)ORx, -OC(=O)N(Rx)(Ry), -OC(=S)ORy, -SRy, -
S(=0)Ry, -S(=0)20Ry, -S(=0)2N(Rx)(Ry), nhém Ci-Cs alkyl duoc thé Ry tly ¥,
nhom Cp-Cs alkenyl duoc thé Ry tity ¥, nhém C2-Cs alkynyl duge thé Ry tiy v,
nhém Ci-Cs alkoxy duoc thé Ry tity ¥, nhém Cs-Cio xycloalkyl dugce thé Rty v,
nhom Cs-Ci4 hydrocacbon thom dugce thé R thy ¥, hodic nhém di vong bio hoa

hodc chua bdo hoa co tu 4 dén 10 canh duoc thé Retuy ¥.
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3. Hop chét theo diém 1 hodc 2 hoic mubi ctia hop chét nay, trong d6 Ry 12 nhém
Cs-Cq xycloalkenyl duge thé R, tly v, nhém hydrocacbon thom c6 tir 6 dén 10
nguyén ti cacbon (Ce-Cio hydrocacbon thom) duogc thé Ra tlly ¥, hodc nhém di
vong ¢6 tir 4 dén 7 canh chua bo hoa don vong dugc thé Ratity ¥ ¢6 tir 1 dén 3
nguyén t khac loai dugc chon tir nhdém bao gdbm N, S va O.

4. Hop chit theo diém bat ky trong sb céc diém tir 1 dén 3 hoic mubi ctia hop
chét nay, trong d6 Ry 12 nhém xyclopentenyl, nhém xyclohexenyl, nhém phenyl,
nhom furanyl, nhom 1H-pyrazolyl, nhém thiazolyl, nhém oxazolyl, nhom
isoxazolyl, nhom 1,3,4-thiadiazolyl, nhom 1,2,4-oxadiazolyl, nhém 1,3,4-
oxadiazolyl, nhém pyridyl, nhém dihydropyranyl, nhém dihydrofuranyl, hodc
nhom 4,5-dihydro-1,3,4-oxadiazolyl duoc thé R, tly ¥.

5. Hop chit theo diém bét ky trong sd cic diém tir 1 dén 4 hodc mudi cia hop
chét nay, trong d6 Ry 12 nhém xyclopentenyl, nhém xyclohexenyl, nhém phenyl,
nhém furanyl, nhom 1H-pyrazolyl, nhém thiazolyl, nhém oxazolyl, nhém
isoxazolyl, nhom 1,3,4-thiadiazolyl, nhom 1,2,4-oxadiazolyl, nhém 1,3,4-
oxadiazolyl, nhém pyridyl, nhom dihydropyranyl, nhém dihydrofuranyl, hogc
nhém 4,5-dihydro—1,3,4-oxadiazoly1, ma duoc thé tiy ¥ bing nhém duge chon tir
nhém bao gdm nguyén tir halogen, nhom amino, nhém hydroxy, nhém oxo, nhém

N-oxit, nhém formyl, nhom Ci-Cs alkyl (ma duoc thé tiy ¥ biang nhém dugce chon
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tir nhém bao gdm nhém hydroxyva nhém di- hoic mono-(Ci-Cs alkyl)amino),
nhém Ci-Cs alkoxy (ma duoc thé tiy ¥ bang nguyén tir halogen), va nhém di
vong bdo hoa ¢6 tir 4 dén 10 canh.

6. Hop chét theo diém bt ky trong s cac didm tir 1 dén 5 hodc mudi cta hop
chit nay, trong d6 Ry 12 nhom xyclopentenyl; nhém xyclohexenyl; nhém phenyl;
nhém furanyl, ma dugc thé tiy y bing nhom duge chon tir nhém bao gdm nhém
formyl va nhom C1-Cg alkyl (ma duogc thé tuy y bang nhém duge chon tir nhém
bao gdm nhém hydroxyva nhém di- hogc rﬁono-(Cl-Cs alkyl)amino); nhém 1H-
pyrazolyl, ma dugc thé tuy y béng nhém duoc chon tir nhém bao gdm nhém Ci-
Cs alkyl va nhom di vong bédo hoa co tu 4 dén 10 canh; nhém thiazolyl; nhom
oxazolyl; nhém isoxazolyl; nhom 1,3,4-thiadiazolyl; nhém 1,2,4-oxadiazolyl;
nhém 1,3,4-oxadiazolyl, ma duoc thé tiy y bang nhém Ci-Ce alkyl, nhém pyridyl,
ma dugc thé ty y bing nhém dugc chon tir nhém bao gdm nguyén ti halogen,
nhém amino, nhém hydroxy, nhém N-oxit, nhém Ci1-Cs alkyl (ma duoc thé tiy y
bang nhém hydroxy), va nhém Ci-Cs alkoxy (ma duge thé thy y bing nguyén tir
halogen); nhom dihydropyranyl; nhém dihydrofuranyl; hodc nhém 4,5-dihydro-
1,3,4-oxadiazolyl, ma dugc thé tuy y béng nhém duogc chon tir nhéom bao gém

nhom oxova nhém Ci-Cs alkyl.
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7. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 6 hodc mubi ctia hop
chit nay, trong d6 Ra 1a nguyén tir hydro, nhém xyano, -C(=0)ORx, -
C(=O)N(RY)(Ry), nhom Ci-Cs alkyl duge thé Ry tly ¥, nhém C1-Cs alkoxy duoc
thé Ry tily ¥, hodc nhom di vong chua bdo hoa c6 tir 4 dén 7 canh don vong duoc
thé Retly ¥ ¢6 tir 1 dén 3 nguyén tit khac loai dugc chon tir nhém bao gdbm N, S
va O.

8. Hop chit theo diém bét ky trong s6 céc diém tir 1 dén 7 hodc mubi ciia hop
chit nay, trong d6 R» 13 nguyén t& hydro; nhém xyano; nhém (Ci-Cg
alkoxy)cacbonyl; nhom carbamoyl; nhém di- hodc mono-(Ci-Ce
alkyl)carbamoyl; nhom Ci-Cs alkyl, ma dugc thé tiy y bang nhém duge chon tir
nhém bao gdm nhém hydroxy,nhém Ci-Cs alkoxy, nhém di- hozic mono-(Ci-Ce
alkyl)amino, va nhom di vong béo hoa c6 tir 4 dén 10 canh; nhom Ci-Cg alkoxy;
hodc nhom di ybng chua bdo hoa hoan toan c¢é 5 hodc 6 canh don vong c6 tur 1
dén 3 nguyén tir N, ma duge thé tuy y bang ﬁhém C1-Cs alkyl.

9. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 8 hoic mudi cia hop
chét nay, trong d6 m bang 0, n bang 0 hodc 1, R41a nhém C,-Ce alkenyl, va trong

cdng thuce (1), cau tric sau:
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§
2%

(@]
)

n

1a mot cau tric bat ky trong so cac cau tric sau:

R4 R4

10. Hop chét theo diém bit ky trong sb cac diém tir 1 dén 9, hodc mudi cua hop
chit nay, trong do:

R: 1a nhém xyclopentenyl; nhom xyclohexenyl, nhom phenyl; nhém
furanyl, ma dugc thé tuy y bang nhém dugc chon tir nhom bao gébm nhém
formyl va nhém C;-Cs alkyl (ma duoc thé tiy y bang nhém dugc chon tir nhém
bao gdm nhém hydroxyva nhom di- hodic mono-(Ci-Cs alkyl)amino); nhém 1H-
pyrazolyl, ma dugc thé tiy ¥ bang nhém dwgc chon tir nhém bao gdm nhém Ci-
Cs alkylva nhom di vong bdo hoa ¢ tu 4 dén 10 canh; nhom thiazolyl; nhom
oxazolyl; nhém isoxazolyl; nhom 1,3,4-thiadiazolyl; nhém 1,2,4-oxadiazolyl;
nhém 1,3,4-oxadiazolyl, ma duogc thé tiy y bang nhém Ci-Cs alkyl, nhém

pyridyl, ma duoc thé tily y bang nhém duoc chon tir nhém bao gdm nguyén ti
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halogen, nhém amino, nhém hydroxy, nhém N-oxit, nhém C;-C¢ alkyl (ma
dugc thé tiy y bing nhom hydroxy), va nhém Ci-Cs alkoxy (ma duoc thé tuy y
bing nguyén ti halogen); nhém dihydropyranyl; nhém dihydrofuranyl; hodc
nhém 4,5-dihydro-1,3,4-oxadiazolyl, ma dugc thé tiy y bing nhom dwgc chon
tir nhém bao gébm nhém oxo va nhém Ci-Cs alkyl,

R21a nguyén tr hydro; nhém xyano; nhom (Ci-Cs alkoxy)cacbonyl; nhom
carbamoyl; nhom di- hodc mono-(C;-Cs alkyl)carbamoyl; nhém C;-Cs alkyl, ma
duoc thé tuy y bing nhém dugc chon tir nhém bao gébm nhém hydroxy,nhém
Ci1-Cs alkoxy, nhom di- hodc mono-(Ci-Cg alkyl)amino, va nhém di vong bao
hoa c6 tir 4 dén 10 canh; nhém C;-Cs alkoxy; hodc nhom di vong chua bdo hoa
hoan toan c¢6 5 hodc 6 canh don vong co tir 1 dén 3 nguyén to N, ma dugc thé
tiy y bang nhom C;-Cs alkyl,

m béng 0,n béng 0 hodc 1, R41a nhom C2-Cs alkenyl, va

trong cong thire (I), ciu tric sau:

H
N

2 %
0O
)n

|

la mdt cau truc bat ky trong so cac cau truc sau:
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11. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 10 hodc mubi cua hop
chét nay, trong d6 hop chét nay la hop chét bat ky trong sd cac hop chét c6 cac
cong thire tir (1) dén (11) sau:

(1) N-(3-(3-phenyl-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-yl)acrylamit,
(2) N-(3-(3-(1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
yl)acrylamit,

(3) N-(3-(3-(2-metoxypyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-
en-1-yl)acrylamit,

(4) N-(3-(3-(furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-y1l)xyclohex-3-en-1-
ylacrylamit,

(5) N-(3-(3-(4-(hydroxymetyl)furan-2-yl)-1H-pyrolo[2,3-b]pyridin-4-
yl)xyclohex-3-en-1-yl)acrylamit,

(6) N-(3-(3-(2,5-dihydrofuran-3-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-

en-1-yl)acrylamit,
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(7) N-(3-(3-(oxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
ylacrylamit,

(8) N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-
l-yDacrylamit,

(9) (S)-N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-
3-en-1-yl)acrylamit,

(10) N-(3-(3-(1,3,4-oxadiazol-2-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclopent-3-
en-1-yl)acrylamit, va

(11) (S)-N-(3-(3-(isoxazol-5-yl)-1H-pyrolo[2,3-b]pyridin-4-yl)xyclohex-3-en-1-
ylacrylamit.

12. Ché phim e ché Janus kinaza 3 (JAK3) chira, dudi dang hoat chit, hop chét
theo diém bét ky trong s cac diém tir 1 d&én 11 hodc mudi ctia hop chét nay.

13. Dugc pham chira hop chét theo diém bat ky trong sb cac diém tir 1 dén 11
hodc mudi cia ‘hqp chat nay.

14. Thubc dé phong ngtra va/hodc didu tri b‘énh viém khép dang thip hodc bénh
da xo cting, chtra, dudi dang hoat chét, hop chét theo diém bét ky trong sb cac

diém tir 1 d¢én 11 hodc mudi clia hop chat nay.
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