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khang it nhéat mot kinaza duoc chon tir nhém bao gém Akt kinaza, kinaza Rsk, va Kinaza
S6K va/hoic tac dung trc ché su ting sinh té bao va hitu ich 1am chat phong ngira va/hoic
diéu tri cho cac bénh lién quan dén cac kinaza néu trén, dic biét 1a bénh ung thu. [Trong
cong thire, R, 1a nhém di vong mot vong, khong no, c6 4 dén 6 canh c6 tir 1 dén 3 di
nguyén tir doc 1ap dugc chon tr N, S va O va céd the c6 phan tir thé; R, 1a nguyén tir hydro
hodc nguyén tir tuong tu; R3, Ry, va Rs, co thé glong hodc khac véi mot goc khac va doc
1ap 1a nguyén tir hydro hodc nguyén tur tuong tu; Rg la nguyén tor hydro hodc nguyén tu
tuong tu; R; va Rg, co thé giéng hoac khac nhau va doc lap 1a nguyén tr hydro hoac
nguyén tir tuong tu; Xl va Xz cc') thé giéng hoa'lc khéc nhau va doc lép 12‘1 N hoéc CR9, Ry 12‘1

lién két don, va la C khi duong nét dut ch1 lién két doi, trong d6 it nhat mot trong sé X,
hoac X, 1a N.]
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Linh vuc k§ thuit dwge dé cap

Sang ché d& cap dén hop chét 5H-pyrolo[2,3-d]pyrimidin-6(7H)-on, chét Gc ché
khang it nhit mét kinaza duogc chon tir nhém bao gém Akt kinaza, kinaza Rsk, va Kinaza
S6K, duge phim dé didu tri bénh lién quan dén it nhat mot kinaza dugc chon tir nhém bao

gém Akt kinaza, kinaza Rsk, va Kinaza S6K, va chét chéng khdi u.
Tinh trang ky thuit ciia sing ché

Akt kinaza (sau dy, duoc d& cap dén 1a "Akt") 1a kinaza serin/threonin, ma con
dugc d& cap dén 1a "PKB," va n6 1a phan tr dong vai trd chi chét trong sy song, su sinh

truong, su chuyén héa, va cac chire ning khéc cia t€ bao (Tai liéu khdng phai patent 1).

Trong cac loai ung thu khac nhau, sy hoat hoa bét thudong cia Akt hodc su dot bién
cua gen Akt d3 duoc quan sat thdy, va kéo theo sy lién quan cuia Akt dén su khoi phat,
duy tri, va phat trién kiéu hinh ung thu mot cach manh m& (Tai liéu khong phéi patent 2
va 3).

Tinh dén nay, mot vai chét e ché huéng dich Akt da dugc phat trién va cac tac
dung chéng khéi u ctia chung da dugc béo cdo. Tuy nhién, cac chét trc ché nhu vay duéi
dang céac chit don 1& khong tao ra du tac dung chéng khéi u dén cdc md hinh khong 1am
sang, va van chua dat duogc céac tdc dung gy doc té bao manh & néng do thép hodc tac
dung chéng khéi u manh in vivo (Tai liéu khong phai patent 4 va 5). Ngoai ra, khong tac

dung 1am sang nao da dugc xac nhén 12 lién quan dén céc chét trc ché nhu vay.

Ngoai ra, trong cdc bdo cdo da dugc tién hanh truéc day, céac loai ung thu ma chat
{tc ché Akt tao ra mot s tac dung bi gidi han & té bao hodc mo hinh cta, vi du, bénh ung
thu v, bénh ung thu tuyén tién liét, va u than kinh dém (Tai liéu khong phai patent 4 va
6), va cac vi du tao ra tdc dung manh dén cac loai ung thu khéc, nhu bénh ung thu rudt

két, 1a chua duogc biét dén.
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Gifta kinaza serin/threonin ma phosphoryl héa 40S protein ribosom S6, kinaza c6
phan ti luong bang 90kDa dugc dé cap dén 1a kinaza Rsk hoic kinaza p90 Rsk (sau day,
duoc dé cap dén 1a "Rsk"). Rsk da duoc bio céo rang n6 nim & phia thun cta dot truyén
tin hiéu Ras-Raf-MAPK, no 1a phéan t tai nap tin hi€u quan trong cé chirc ning didu hoa
su sinh trudng, séng sot, chuyén hoéa, va su dich chuyén cua té bao, va né cb cac chic

ning khéc nhau cén thiét cho sy ting sinh té bao ung thu (Tai liéu khong phai patent 7).

Tinh dén nay, mot vai hop chét tao ra hoat tinh trc ché khang Rsk d3 dugc bdo céo
(Tai liéu khong phai patent 7, 8, va 9), méc du cic tdc dung chéng khéi u bi gidi han.
Trong khi da dugc bao céo trong cac nghién ctru khong 1am sang rang chét trc ché Rsk tao
ra mot sd tac dung dén bénh ung thu phdi, bénh ung thu v, bénh ung thu tuyén giap,
bénh ung thu tuyén tién liét, va c4c loai ung thu khéc truée day, khong c6 chat tc ché Rsk

nao da duge nghién ciru phat trién trong cac thir nghiém 14m sang.

Kinaza S6K (sau day, dugc dé cap dén 1a "S6K") 1a kinaza serin/threonin khong
thé thiéu duge d6i vai viéc didu hoa su phosphoryl héa ciia 40S protein ribosom S6, cling
nhu Rsk. Pugce cho ring S6K dugc hoat héa thong qua con dudng truyén tin hiéu
PI3K/mTOR khi kich thich yéu t§ sinh truéng, nhu yéu td sinh trudng gidng insulin, va
S6K diéu hoa bénh ung thu thong qua su phosphoryl hoa céc phan tr chic nang khéc
nhau cin thiét cho cac tinh chat ung thu khac nhau (vi dy, sy sinh trudng, séng sét, xam
14n, va di cin) (Tai liéu khong phai patent 10). Tuong ty, sy biéu hién & khip noi & muc
d6 cao cia S6K trong khéi u da duge bdo céo, va su e ché S6K duge mong doi 13 tao ra

céac tac dung chong khoi u.

Trong nhiing nim gan day, hop chat c6 hoat tinh e ché chon loc S6K duge béo
c4o. Tuy nhién, trong cac nghién ctru 1dm sang, khong dat duoc dap ung & MTD (Tai liéu
khong phai patent 11).

Do hop chét piperazin c6 hoat tinh trc ché khang Akt, Rsk, va S6K, cac hgp chét
dugc mo ta trong Tai liéu patent 1 va 2 d dugc bao céo, nhung céc tdc dung chéng khdi u

cda n6 la khong du.
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Do @6, trong linh vuc diéu tri ung thu, van mong doi sy phét trién clia chét rc ché
kinaza serin/threonin cé tac dung chéng khdi u manh v&i chat don 16 va hiru hiéu chéng
cac bénh ung thu khac nhau.

Danh muc trich din
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Ban chit k§ thuit clia sang ché

Vén @ ky thuat

Muc dich cua sang ché 1a dé xudt hop chét 5H-pyrolo[2,3-d]pyrimidin-6(7H)-on,
chét (rc ché khéng it nhit mot kinaza duge chon tir nhém bao g@)m Akt, Rsk, va S6K, va
dugc phdm hoic chét chéng khéi u dé diu tri bénh lién quan dén it nhat mot kinaza dugc

chon tr nhém bao gém Akt, Rsk, va S6K.
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Giai phap cho van d&

Céc tac gia sang ché da tién hanh cac nghién ctru tap trung dé dat dugc cdc muc
dich trén. Két qua 13, ho phat hién ra rang hop chét chira SH-pyrolo[2,3-d]pyrimidin-
6(7H)-on duéi dang cAu trac co ban, c6 vong di vong khong no chira nito ¢ 6 canh & vi
tri 4 cua n6 thong qua piperazin hodc piperidin, va phan tir thé cu thé trong vong di vong
khong no nay, c6 hoat tinh trc ché tuyét voi va/hodc hoat tinh e ché sy sinh trudng cta té
bao ung thu tuyét voi khang it nhat mot kinaza duge chon tir nhém bao gém Akt, Rsk, va
S6K, va/hodc hop chét nay hitu ich 1am thudc dé diéu tri cac bénh khac nhau (dic biét 1a
bénh ung thu) li€én quan dén it nhat mot kinaza dugc chon tir nhém bao gbdm Akt, Rsk, va

S6K. Didu nay din dén viéc hoan thanh sang ché.
Sang ché bao gdm nhu sau:

[1]  Hop chét c6 cong thie (I) hodc mudi ctia no:

trong do:

R: 1a nhém di vong mdt vong, khong no, ¢6 4 dén 6 canh duogc thé tuy y co tir 1
dén 3 di nguyén tir duge chon tr N, S, va O;

R, 13 nguyén tr hydro, nguyén tir halogen, nhém hydroxyl, nhém amino, nhém
xyano, nhom nitro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl,
nhém C2-C6 alkynyl, hodc nhom C3-C6 xycloalkyl;

Rs, Ry, va Rs, ¢6 thé 1 gidng nhau hogc khéc nhau, mdi nhém 13 nguyén tir hydro,
nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhom C3-C6 xycloalkyl; hodc R3va Ry,
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cung vGi nguyén tir nito ma ching gin vao, tao thanh dj vong mot vong, no c6 4 dén 6
canh cotr 1 dén 3 di nguyén tr duge chon tir N, S, va O, va Rs1a nguyén tir hydro, nhom
C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhém C3-C6 xycloalkyl; hodc R4 va Rs, cing
v6i nguyén tir nito ma chung gén vao va nguyén ti cacbon lién k& véi né, tao thanh di
vong modt vong, no c6 4 dén 6 canh c6 tir 1 dén 3 di nguyén ti dugce chon tr N, S, va O,
va R3 14 nguyén tir hydro, nhém C1-C6 alkyl, nhom C1-C6 haloalkyl, hodc nhom C3-C6
xycloalkyl;

Re 12 nguyén tir hydro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhoém C3-
C6 xycloalkyl;

R7 va Rs, c6 thé 1 gidng nhau hoic khac nhau, mdi nhém 1a nguyén tir hydro,
nguyén ti halogen, nhém hydroxyl, nhém amino, nhém xyano, nhom nitro, nhém C1-C6
alkyl, nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl, nhém C2-C6 alkynyl, hogc nhom C3-
C6 xycloalkyl; hodc R7 va Rg, cling véi nguyén tir cacbon ma ching gén vao, tao thanh

nhom C3-C10 xycloalkyl;

X va Xa, ¢6 thé 14 gibng nhau hoic khic nhau, mdi nhém 1a N hodc CRy, va Ry 1a
nguyén tr hydro, nguyén tir halogen, nhém hydroxyl, nhém amino, nhém xyano, nhém
nitro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl, nhom C2-C6
alkynyl, hodc nhom C3-C6 xycloalkyl; va

X3 1a N hodac CH khi dudng nét dirt (====- ) 14 lién két don, hodc C khi dudng nét

dirt chi lién két doi, véi didu kién it nhat mot trong sd X hodc Xz 1a N.

[2] Hop chét hodc mubi cua né theo [1], trong d6 Ry 12 nhom di vong mdt vong, khong
no, c6 4 dén 6 canh c6 tir 1 dén 3 di nguyén tr dugce chon tir N, S, va O, ma cé thé bao
gbm tir 1 dén 3 phin tir thé duge chon tir nguyén tir halogen, nhom C1-C6 alkyl, nhom
C1-C6 haloalkyl, nhém C1-C6 alkoxy, va nhom C3-C10 xycloalkyl.

[3]1 Hop chét hodc mubi ciia né theo [1] hodc [2], trong d6 Rz 1a nguyén tir hydro hodc
nguyén tir halogen, Re 12 nguyén ti hydro, R71a nhém C1-C6 alkyl, R 1a nguyén tir hydro
hodc nhém C1-C6 alkyl, Xi 1a N hodc CRo, Ro 1a nguyén tir hydro hodc nguyén tur
halogen, va Xz 1a N hoac CH.
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[4] Hop chit hodc mubi ciia né theo muc bat ky trong sd cac muc tir [1] dén [3], trong
d6 Ry 1a nhém furanyl, nhém thienyl, nhém thiazolyl, nhém thiadiazolyl, nhém oxazolyl,
nhom oxadiazolyl, nhom pyridinyl, hodc nhém pyrazolyl, ma c6 thé bao gbém tir 1 dén 3
phén tir thé dwoc chon tir nguyén tir halogen, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl,
nhom C1-C6 alkoxy, va nhém C3-C10 xycloalkyl.

[5] Hop chéit hoic mudi ctia n6 theo muc bt ky trong sb cac muc tir [1] dén [4], trong
d6 Rs, R4, va Rs, 6 thé 1a giéng nhau hodc khac nhau, mdi nhém 1a nguyén tit hydro hogc
nhém C1-C6 alkyl; hodc R3 va R4, cung v&i nguyén ti nito ma ching gén vao, tao thanh
di vong mdt vong, no ¢6 4 dén 6 canh c6 nguyén tir nito, va Rs 12 nguyén t& hydro hodc
nhém C1-C6 alkyl; hodc R4 va Rs, cing v6i nguyén tir nito ma ching gén vao va nguyén
t cacbon lién k& vé6i nd, tao thanh di vong mot vong, no ¢ 4 dén 6 canh c6 nguyén tir

nito, va R3 1a nguyén tr hydro hodc nhém C1-C6 alkyl.
[6] Hop chit hoic mubi ctia n6 theo muc bt ky trong sd cac muc tir [1] dén [5], trong
d6 Ry 1a nhém pyridinyl ¢6 nguyén tir halogen hodc nhém C1-C6 alkoxy, nhém pyrazolyl
c6 nhom C1-C6 alkyl va nhém C1-C6 haloalkyl, nhom oxadiazolyl ¢6 nhom C1-C6
haloalkyl, hodc nhom furanyl hodc nhom thiazolyl khong dugc thé,

Ry, Rs va Re, mdi nhém 1 nguyén ti hydro,

R3 1a nguyén tir hydro, va R4 1a nhém C1-C6 alkyl; hodc R3 va Rs, cing v6i nguyén
t&r nito ma chiing gin vao, tao thanh di vong mdt vong, no ¢6 4 dén 6 canh c6 nguyén tir
nito,

R7 12 nhém C1-C6 alkyl, Rg 1a nguyén t hydro hodc nhém C1-C6 alkyl, va

X va Xa, ¢6 thé 1 khac nhau, mdi nhém 13 N hodc CH; va

[7] Hop chit hosic mudi ctia n6 theo [6], trong d6 R1 1a nhém pyrazolyl ¢6 nhém Cl-
C6 alkyl va nhém C1-C6 haloalkyl, hodc nhom oxadiazolyl c6 nhém C1-C6 haloalkyl.
[8] Hop chit hoic mubi ctia n6 theo muc bt ky trong sd cac muc tir [1] dén [7], trong

d6 hop chit nay duge chon tir hop chét dugc chi ra dudi day:
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4-(4-(6-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-3-((2-(pyrolidin-1-yl)etyl)amino)pyridin-2-
yDpiperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on;
4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-
2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d|pyrimidin-6(7H)-on; va
4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(diﬂometyl)—1,2,4-oxadiazol-3-yl)pyridin—
2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on.

[9]  Chéttc ché Akt bao gdm hop chit hoic mubi ctia n6 theo muc bat ky trong sb cac
muc tr [1] dén [8] 1am thanh phan hoat tinh.

[10] Chét e ché Rsk bao gém hop chit hoic mudi ctia n6 theo muc bat ky trong sd céac
muc tr [1] dén [8] 1am thanh phan hoat tinh.

[11] Chétuac ché S6K bao gdm hop chit hoiic mudi ctia n6 theo muc bét ky trong sb céc
muc tir [1] dén [8] 1am thanh phén hoat tinh.

[12] Chét tc ché khang it nhét hai kinaza dugc chon tir nhom bao gdm Akt, Rsk, va
S6K bao gébm hop chét hodc mudi ciia n6 theo muc bét k¥ trong sb cac muc tir [1] dén [8]
1am thanh phan hoat tinh.

[13] Chét e ché khang Akt, Rsk, va S6K bao gdm hop chét hodc muodi ciia n6 theo
muc bt ky trong s6 cac muc tir [1] dén [8] 1am thanh phén hoat tinh.

[14] Dugc phim ding dé diéu tri bénh lién quan dén Akt chira hop chét hoac mudi cta
n6 theo muyc bét ky trong s6 cac muc tir [1] dén [8] 1am thanh phén hoat tinh.

[15] Duoc phim ding d8 didu tri bénh lién quan dén Rsk chira hop chit hodc mubi ctia
n6 theo muc bt ky trong s6 cac muc tir [1] dén [8] 1am thanh phén hoat tinh.

[16] Dugc phim ding dé didu tri bénh lién quan dén S6K chira hop chét hoac mudi cua
n6 theo muc bat ky trong s6 cac muc tlr [1] dén [8] 1am thanh phén hoat tinh.

[17] Duoc phém ding dé diéu tri bénh lién quan dén it nhét hai kinaza dugc chon tur
nhém bao gdm Akt, Rsk, va S6K chira hop chét hodc mubi cia né theo muc bét ky trong
s cac muc tir [1] dén [8] 1am thanh phan hoat tinh.
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[18] Dugc phim dé didu tri bénh lién quan dén Akt, Rsk, va S6K chira hgp chét hogc

mudi cia n6 theo muc bét ky trong s6 cac muc tir [1] dén [8] 1am thanh ph?ln hoat tinh.

[19] Chét khang khdi u chira hop chét hodc mubi ciia n6 theo muc bat ky trong sb céc

muc tir [1] dén [8] 1am thanh phan hoat tinh.
Sang ché con bao gdm cac dbi trong sau day:

[20-1] Hop chit hodc mubi cia n6 theo muc bét ky trong s6 cac muc tir [1] dén [8] dé st

dung d& wc ché Akt.

[20-2] Hop chét hodc mudi ctia n6 theo muc bt ki trong sb cac muc tir [1] dén [8] dé st

dung dé trc ché Rsk.

[20-3] Hop chét hodc mubi ctia n6 theo muc bét ky trong s6 cac muc tir [1] dén [8] dé su

dung dé trc ché S6K.

[20-4] Hop chit hodc mubi ctia n6 theo muyc bét ky trong sb cac muc tir [1] dén [8] dé st

dung dé wrc ché it nhét hai kinaza dugc chon tir nhém bao gém Akt, Rsk, va S6K.

[20-5] Hop chit hoic mubi ctia n6 theo muc bét ky trong sé cac muc tir [1] dén [8] dé sur

dung @& we ché Akt, Rsk, va S6K.

[21-1] Hop chét hodc mubi ctia n6 theo muc bét k¥ trong s6 cac muc tir [1] dén [8] dé sir
dung dé diéu tri bénh lién quan dén Akt.

[21-2] Hop chét hodc mubi ctia n6 theo muc bét ky trong sb cac muc tir [1] dén [8] dé su
dung dé diéu tri bénh lién quan dén Rsk.

[21-3] Hop chét hodc mudi cia né theo muc bét ky trong sb cac muc tir [1] dén [8] dé su
dung dé didu tri bénh lién quan dén S6K.

[21-4] Hop chat hogc mudi ctia né theo muc bét k¥ trong s cdc muc tir [1] dén [8] dé st
dung dé diéu tri bénh lién quan dén it nhat hai kinaza dugc chon tir nhém bao gém Akt,
Rsk, va S6K.

[21-5] Hop chét hoic mubi ctia nd theo muyc bét ky trong s6 cac muc tir [1] dén [8] dé str

dung dé diéu tri bénh lién quan dén Akt, Rsk, va S6K.

[22] Hop chit hoic mudi ctia né theo muc bét ki trong s cac muc tir [1] dén [8] dé st

dung dé diéu tri khoi u.



33646

[23-1] Hop chét hoic mudi ctia né theo muc bt ky trong s6 cac muc tir [1] dén [8] duogc

ding dé wc ché Akt.

[23-2] Hop chét hoic mudi ctia né theo muc bét ky trong sd cac muc tir [1] dén [8] duge

ding dé trc ché Rsk.

[23-3] Hop chit hoic mudi ctia né theo muc bat ky trong sb cac muc tir [1] dén [8] duogc
ding dé trc ché S6K.

[23-4] Hop chit hoic mudi ctia né theo muc bét ky trong sb cac muc tir [1] dén [8] duoc

dung dé rc ché it nhat hai kinaza dugc chon tir nhém bao gém Akt, Rsk, va S6K.

[23-5] Hop chit hoic mudi ctia né theo muc bét ky trong sb cac muc tir [1] dén [8] duoc

ding dé e ché Akt, Rsk, va S6K.

[24-1] Hop chét hoic mudi ciia n6 theo muc bat ky trong sb cac muc tir [1] dén [8] duge
ding dé didu tri bénh lién quan dén Akt.

[24-2] Hop chét hodc mubi clia n6 theo muc bét ky trong sd cac muc tir [1] dén [8] duogc
dung dé diéu tri bénh lién quan dén Rsk.

[24-3] Hop chét hodc mubi ctia n6 theo muc bét ky trong sb cac muc tir [1] dén [8] duoc
ding dé diéu tri bénh lién quan dén S6K.

[24-4] Hop chét hoic mudi ciia n6 theo muc bat ky trong sb cac muc tir [1] dén [8] duogc
dung dé diéu tri bénh lién quan dén it nhét hai kinaza dugc chon tir nhém bao gém Akt,
Rsk, va S6K.

[24-5] Hop chét hodc mubi ciia n6 theo muc bt ky trong s6 cac muc tir [1] dén [8] duoge
ding dé diéu tri bénh lién quan dén Akt, Rsk, va S6K.

[25] Hop chét hodc mubi cta n6 theo muc bét ky trong s6 cac muc tir [1] dén [8] dugc
ding dé diéu tri khéi u.

[26-1] Hop chét hoic mubi ctia n6 theo muc bét ky trong sb cac muc tir [1] dén [8] duoc
dung dé bao ché thude dé Grc ché Akt.

[26-2] Hop chét hogc mubi ciia n6 theo muc bt ky trong sd cac muc tir [1] dén [8] duoc
dung d& bao ché thube dé wrc ché Rsk.

[26-3] Hop chét hodc mubi ctia n6 theo muc bat ky trong s cac muc tir [1] dén [8] dugc

dung d& bao ché thude dé ac ché S6K.
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[26-4] Hop chét hodc mubi ciia né theo muc bét ky trong s6 cac muc tir [1] dén [8] dugc
dung d8 bao ché thubc dé trc ché it nhét hai kinaza dugc chon tir nhom bao gém Akt, Rsk,
va S6K.

[26-5] Hop chit hosic mudi ciia n6 theo muc bit ky trong sé cac muyc tir [1] dén [8] duge
dung dé bao ché thudc dé e ché Akt, Rsk, va S6K.

[27-1] Hop chét hodc mubi ciia né theo muc bét ky trong sb cac muc tir [1] dén [8] duoc
diing @& bao ché thudc dé diéu trj bénh lién quan dén Akt.

[27-2] Hop chét hoic mubi ciia n6 theo muc bét k¥ trong sd cac muc tir [1] dén [8] duoc
diing @& bao ché thubc dé diéu tri bénh lién quan dén Rsk.

[27-3] Hop chét hodc mubi ctia né theo muc bét ky trong s6 cac muc tlr [1] dén [8] duogc
dung dé bao ché thudc dé didu tri bénh lién quan dén S6K.

[27-4] Hop chét hodc mudi ciia n6 theo muc bat ky trong s cdc muc tir [1] dén [8] dugc
dung dé bao ché thudc dé didu tri bénh lién quan dén it nhét hai kinaza duoc chon tur
nhém bao gdm Akt, Rsk, va S6K.

[27-5] Hop chét hodic mubi ciia n6 theo muc bét ky trong sd cac muc tir [1] dén [8] duoc
dung dé bao ché thubc dé didu tri bénh lién quan dén Akt, Rsk, va S6K.

[28] Hop chit hoic mubi ctia né theo muc bt ky trong s6 cac muc tr [1] dén [8] duoc
ding dé bao ché thudc dé didu tri khdi u.

[29-1] Sang ché mo ta phuwong phap e ché Akt bao gdbm budc cho bénh nhan can diéu tri
dung luong hitu hiéu cua hop chit hodc mubi ciia n6 theo muc bét ky trong sd céc muc tir
[1] dén [8].

[29-2] Séng ché mé ta phuong phép trc ché Rsk bao gdm buéc cho bénh nhén cin diéu tri
dung luong hitu hiéu cuia hop chit hoic mubi ctia n6 theo muc bat ky trong sb cac muyc tir
[1] dén [8].

[29-3] Sang ché mé ta phwong phép tic ché S6K bao gdm budc cho bénh nhan can dieu tri
dung lugng hitu hiéu cua hop chit hoic mubi ctia n6 theo muc bat ky trong sd cac muc tur

[1] dén [8].
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[29-4] Sang ché mo ta phuong phép trc ché it nhét hai kinaza dugc chon tir nhém bao
gém Akt, Rsk, va S6K bao gém budc cho bénh nhan can diéu tri dung lugng hitu hi¢u cia

hop chét hoic mubi ciia né theo muc bét ky trong sb cac muc tir [1] dén [8].

[29-5] Sang ché md ta phwong phép Gc ché Akt, Rsk, va S6K bao gdm budc cho bénh
nhén can diéu tri ding lugng hitu hiéu ctia hop chét hodc mubi cta n6 theo muc bt ky
trong s6 cac muc tir [1] dén [8].
[30-1] Sang ché mo ta phuong phép didu tri bénh lién quan dén Akt bao gdm buéde cho
bénh nhan can diéu tri dung Iugng hitu hidu ctia hop chit hodc mubi ctia n6 theo muc bét
ky trong s6 cac muc tir [1] dén [8].
[30-2] Sang ché mo ta phuong phap didu tri bénh lién quan dén Rsk bao gdm buéc cho
bénh nhan can diéu tri dung luong hitu hiéu cta hop chét hodc mubi ciia n6 theo muc bt
ky trong s6 cac muc tir [1] dén [8].
[30-3] Sang ché mo ta phwong phép diéu tri bénh lién quan dén SE6K bao gbm budc cho
bénh nhén cin diéu tri ding luong hitu hidu ctia hop chét hodc mudi ciia n6 theo muc bat
ky trong s cac muc tir [1] dén [8].
[30-4] Séng ché md ta phuong phap didu tri bénh lién quan dén it nhét hai kinaza duogc
chon tir nhém bao gém Akt, Rsk, va S6K bao gém budc cho bénh nhan can diéu tri dung
lugng hitu hi¢u cta hop chit hoic mudi cia n6 theo muc bat ky trong sd cac muc tir [1]
dén [8].
[30-5] Sang ché mé ta phuong phap didu tri bénh lién quan dén Akt, Rsk, va S6K bao
gém budc cho bénh nhan can diéu tri dung luong hitu hi€u cua hop chét hoic mudi cta n6
theo muc bat ky trong s& cac muc tir [1] dén [8].
[31] Sang ché mo ta phuong phap diéu tri khéi u bao gdm budc cho bénh nhan can diéu
tri dung lugng hitu hiéu cua hgp chit hoic mubi ctia n6 theo muyc bit ky trong s6 cac muc
tir [1] dén [8].

Phin md ta nay bao gébm mot phén hodc tit ca noi dung nhu duge boc 10 trong
phan mo ta va/hodc cac hinh v& cia don yéu cau cAp patent Nhat Ban s6 2016-101599, 1a
tai liéu uvu tién cua don nay.

Hiéu qua thyc hién sang ché
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Sang ché dé& xuét hop chéat SH-pyrolo[2,3-d]pyrimidin-6(7H)-on mdi, chét trc ché
khang it nhit mot kinaza duge chon tir nhém bao gém Akt, Rsk, va S6K, dugc phém dé
diéu tri bénh lién quan dén it nhat mot kinaza dugce chon tir nhém bao gém Akt, Rsk, va
S6K, hoic chét chéng khéi u.

Theo mdt phuong an, hgp chét hoic mubi cta né theo sang ché dwgc phét hién ra
l1a ¢6 hoat tinh trc ché tuyét voi khang it nhit mét kinaza dugc chon tir nhém bao gém
Akt, Rsk, va S6K, va tao ra tdc dung uc ché su sinh truéng dén dong té bao ung thu. Do
d6, hop chit hodc mubi ctia né theo sang ché 1a hiru ich dbi voi chét dung dé ngin ngira
va/hodc diéu tri bénh lién quan dén it nhAt mot kinaza dugc chon tir nhém bao gff)m Akt,
Rsk, va S6K, nhu bénh ung thu.

M ta chi tiét sang ché

Hop chit c6 cong thirc (I) theo séng ché bao gdbm SH-pyrolo[2,3-d]pyrimidin-
6(7H)-on dudi dang cAu tric co ban, c¢6 vong di vong khdng no chtra nito ¢6 6 canh & vi
tri 4 ciia n6 thong qua piperazin hodc piperidin, va phan tir thé cu thé trong vong di vong
khoéng no nay. Hop chét nay 14 hop chit méi khong dugc md ta trong bét ky tai lidu nao

trong s6 céc tai liéu uu tién néu trén.

Céc vi du vé& "phin tir thé" dwoc st dung trong ban md ta bao gdm nguyén tir
halogen, nhém hydroxyl, nhom xyano, nhém nitro, nhém C1-C6 alkyl, nhom CI1-C6
haloalkyl, nhém C3-C10 xycloalkyl, nhém C2-C6 alkenyl, nhém C2-C6 alkynyl, nhom
C1-C6 alkoxy, nhém amino, nhém mono- hodc dialkylamino, nhém axyl, nhém carboxyl,
nhém alkoxycarbonyl, nhom carbamoyl, nhém di vong no hodc khong no, c6 4 dén 10
canh c6 1 dén 4 di nguyén tir dugc chon tir N, S, va O, va nhém C6-C14 hydrocacbon

thom. Khi phén tir thé ndy c6 mit, s6 lugng ciia n6 thuong 1a tir 1 dén 3.

Céac vi du cu thé vé "nguyén tir halogen" trong ban md ta nay bao gdm nguyén tir
clo, brom, flo, va iot, trong d6 nguyén tir clo va flo 1a duogc wu tién va nguyén t flo la
dugc uu tién hon.

Thuét ngit "nhém C1-C6 alkyl" duoc sir dung trong ban mo ta dung dé chi nhém

hydrocacbon no mach thang hozc phan nhanh c6 1 dén 6 nguyén tir cacbon. Céc vi du cu
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thé v& cac nhom nay bao gdm nhém metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, va hexyl, véi nhém alkyl mach thing c6 1 dén 4 nguyén tr
cacbon hoic nhém alkyl phan nhanh ¢6 3 hodc 4 nguyén tir cacbon dugc wu ti€n, va nhém

metyl, isopropyl, va tert-butyl dugc vu ti€n hon.

Thuét ngit "nhém C2-C6 alkenyl" dugc st dung trong ban mo ta dung dé chi nhém
hydrocacbon mach thing hodc phan nhénh c6 2 dén 6 nguyén tir cacbon ma chua it nhét
mot 1ién két d6i cacbon-cacbon. Cac vi du cu thé vé& c4c nhém nay bao gdm nhém vinyl,
allyl, metylvinyl, propenyl, butenyl, pentenyl, va hexenyl, v6i nhém hydrocacbon mach
thing hodc phan nhénh c¢6 2 dén 4 nguyén tir cacbon ma chua it nhit mot lién két doi

cacbon-cacbon la dugc uu tién.

Thuét ngit "nhém C2-C6 alkynyl" dugc sit dung trong ban md ta dung dé chi nhém
hydrocacbon mach thing hodc phan nhanh ¢6 2 dén 6 nguyén tir cacbon cha it nhat mot
lién két ba cacbon-cacbon. Céc vi du cu thé vé& cac nhém nay bao gbm etynyl va nhém 2-
propynyl, v6i nhém hydrocacbon mach thing hoic phan nhénh c6 2 dén 4 nguyén tir

cacbon chira it nhat mot lién két ba cacbon-cacbon 1a duge vu tién.

Thuat ngit "nhém C1-C6 haloalkyl" dugc sir dung trong ban md ta dung dé chi
nhém hydrocacbon no mach thing hodc phan nhanh c6 1 dén 6 nguyén tir cacbon trong
d6: mot dén tt ca cac nguyén ti hydro dugc thé bang nguyén tir halogen. Céc vi du cu
thé vé cdc nhom nay bao gdbm nhém monoflometyl, diflometyl, triflometyl, 1-floetyl, 2-
floetyl, 1,1-difloetyl, 1,2-difloetyl, 2,2-difloetyl, va 2,2,2-trifloetyl, véi nhém
hydrocacbon no mach thang hodc phan nhanh ¢6 1 dén 6 nguyén tir cacbon trong d6 1 dén
3 nguyén tir hydro dugc thé bang nguyén tir halogen duoc vu tién, va nhém diflometyl va

triflometyl dugc wu tién hon.

Thuét ngit "nhém C1-C6 alkoxy" duge sit dung trong ban md ta dung dé chi nhém
oxy ma nhom hydrocacbon no mach thing hodc phan nhénh c6 1 dén 6 nguyén tit cacbon
lién két v6i. Cac vi du cu thé vé cac nhém nay bao gdm nhém metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, va tert-butoxy, véi nhom oxy ma nhom hydrocacbon no
mach théng hodc phan nhéanh ¢6 1 dén 4 nguyén tir cacbon lién két dugc vu tién, va nhém

metoxy dugc uvu tién hon.
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Thuat ngit "nhém C3-C10 xycloalkyl" duoc sir dung trong bdn mé ta dung dé chi
nhém hydrocacbon no mt vong hodc nhidu vong c6 3 dén 10 nguyén t& cacbon. Céc vi
du cu thé v& cic nhém ndy bao gdm nhém xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, va decaryl, v6i nhém hydrocacbon no mot vong cé 3 dn 6

nguyén tir cacbon dugc vu tién, va nhém xyclopropyl duoc uu tién hon.

Thuét ngit "nhém di vong no c6 4 dén 10 canh" dugc st dung trong ban mo ta
ding dé chi nhém di vong no hoan toan mot vong hodc nhiéu vong c6 4 dén 10 canh. Céc
vi du cu thé vé cdc nhém ndy bao gdbm nhém azetidinyl, pyrolidinyl, piperidinyl,
piperazinyl, hexametylenimino, —morpholino, thiomorpholino, homopiperazinyl,
tetrahydrofuranyl, va tetrahydropyranyl, véi nhém di vong no hoan toan mot vong hodc
nhiéu vong c6 4 dén 10 canh c6 1 dén 4 di nguyén tir duge chon tir N, S, va O dugc uu
tién.

Thuit ngit "nhém di vong no mot vong ¢6 4 dén 6 canh" dugc sir dung trong ban
mo ta dung dé chi nhom di vong no hoan toan mdt vong cé 4 dén 6 canh. Cac vi du cu thé
vé cédc nhém ndy bao gdm nhém azetidinyl, pyrolidinyl, piperidinyl, piperazinyl,
hexametylenimino, morpholino, va thiomorpholino, v6éi nhom di vong no hoan toan mot
vong c6 4 dén 6 canh c6 1 dén 4 di nguyén tir dugc chon tir N, S, va O dugce uvu tién,
nhém di vong no hoan toan mot vong ¢ 5 dén 6 canh c6 tir 1 dén 3 di nguyén tt duoc

chon tir N, S, va O duge vu tién hon, va nhém pyrolidinyl déc biét dugc uu tién.

Thuét ngit "nh6ém di vong khong no, ¢6 4 dén 10 canh" duoc st dung trong ban md
t4 dung dé chi nhém di vong khong no hoan toan hodc no mot phan mdt vong hodc nhiéu
vong ¢6 4 dén 10 canh. Cac vi du cu thé vé& nhom di vong khdng no hoan toan bao gbm
nhém pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, oxazolyl, isoxazolyl,
oxadiazolyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, indolyl, isoindolyl, indazolyl, benzimidazolyl, benzotriazolyl,
azaindolyl, pyrolopyridinyl, imidazopyridinyl, pyrazolopyridinyl, triazopyridinyl,
pyrolopyrimidinyl, imidazopyrimidinyl, pyrazolopyrimidinyl, benzofuranyl,
benzoxazolyl, benzothiophenyl, benzothiazolyl, quinolyl, isoquinolyl, quinazolinyl, va

quinoxalinyl. Céc vi du cu thé v& nhém di vong no mot phan bao gdm nhom indolinyl,
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metylendioxyphenyl, etylendioxyphenyl, va dihydrobenzofuranyl. Nhém di vong khong
no hoan toan hoac no mét ph?m mdt vong hodc nhiéu vong c6 4 dén 10 canh ¢6 1 dén 4 di

nguyén tir dugce chon tr N, S, va O duoc uu tién.

Thuét ngit "nhém di vong khong no mot vong c6 4 dén 6 canh" duoc sir dung trong
ban md ta dung dé chi nhém di vong khong no hoan toan hodc khong no mot phan mot
vong ¢6 4 dén 6 canh. Céc vi du cu thé v& nhoém di vong khong no hoan toan bao gbém
nhém pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, oxazolyl, isoxazolyl,
oxadiazolyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, va
pyridazinyl. Céc vi du cu thé v& nhém di vong khong no mot phin bao gdbm nhém
tetradihydrofuranyl, ~ dihydropyranyl,  dihydrothienyl,  tetrahydropyridinyl,  va
dihydrothiopyranyl. Nhém di vong khong no hoan toan mot vong co 4 dén 6 canh c6 1
dén 4 di nguyén t duge chon tir N, S, va O duoc wu tién, nhém di vong khdng no hoan
toan mot vong cd 5 dén 6 canh c6 tir 1 dén 3 di nguyén t dugce chon tr N, S, va O dugc
wu tién hon, va nhém pyridinyl, pyrazolyl, thiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl,

furanyl, va thienyl dugc uu tién hon.

Thuat ngit "nhém C6-C14 hydrocacbon thom" duge sit dung trong ban md ta dung
dé chi nhém hydrocacbon thom m¢t vong hogc nhidu vong c6 6 dén 14 nhém cacbon. Céc
vi du cu thé v& cdc nhém nay bao gdbm nhém phenyl, naphtyl, tetrahydronaphtyl, va

anthraxenyl.

Trong cong thirc (I), Ry 1& "nhom di vong khong no mot vong c6 4 dén 6 canh

dugc thé tiy ¥ c6 tir 1 dén 3 di nguyén tit dugc chon tir trong sON, S, va0."

Mot vi du vé& "nhém di vong khong no mdt vong c6 4 dén 6 canh c6 tir '1 dén 3 di
nguyén tir dugc chon tur trong s& N, S, va O" dugc biéu thi béi Ry 12 "nhém di vong khong
no mot vong c6 4 dén 6 canh" duge md ta trén day. Nhom di vong khong no hoan toan
mot vong co 5 dén 6 canh c6 tir 1 dén 3 di nguyén t& dugc chon tir N, S, va O dugc uu
tién, va pyridinyl, pyrazolyl, thiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, furanyl, va

nhém thienyl duge wu tién hon.

"Nhém di vong khong no mot vong cé 4 dén 6 canh c6 tir 1 dén 3 di nguyén tt

duoc chon tir trong s6 N, S, va O" ¢6 thé 6 hodc ¢6 thé khong dugc thé. Sb lwong phan
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tir thé t6t hon 13 ndm trong khoang tir 1 dén 3. "Phan tir thé" néu trén c6 thé dugc sir dung
trong ban mo ta. Phin tir thé c6 thé t6t hon 13 duge chon tir nhém bao gdm nguyén t
halogen, nhém C1-C6 alkyl, nhém C1-C6 alkoxy, nhém C1-C6 haloalkyl, va nhém C3-
C10 xycloalkyl, tét hon nita 12 dugc chon tir nhém bao gdm nguyén ti halogen, nhém C1-
C6 alkyl, nhom C1-C6 alkoxy, va nhém Cl_-C6 haloalkyl, va tdt hon nita 12 nhom C1-C6
alkyl va/hodc nhém C1-C6 haloalkyl.

Trong cdng thirc (I), Ri tdt hon néu 12 nhém di vong mot vong, khong no, c6 4 dén
6 canh c6 tir 1 dén 3 di nguyén tt dwgc chon tir trong s6 N, S, va O, ma c6 thé bao gdm tir
1 dén 3 phan tir thé dugc chon tir nhém bao gdm nguyén tir halogen, nhém C1-C6 alkyl,
nhém C1-C6 haloalkyl, nhém C1-C6 alkoxy, va nhom C3-C10 xycloalkyl.

Trong cong thic (I), Ri t5t hon nita néu 13 nhém furanyl, nhém thienyl, nhém
thiazolyl, nhém thiadiazolyl, nhém oxazolyl, nhém oxadiazolyl, nhom pyridinyl, hodc
nhom pyrazolyl, ma c6 thé bao gdm tir 1 dén 3 phan tir thé dugc chon tr nguyén ti
halogen, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhom C1-C6 alkoxy, va nhom C3-
C10 xycloalkyl.

Trong cong thirc (I), Ri t5t hon nira néu 13 nhém pyridinyl, nhém pyrazolyl, nhém
thiazolyl, nhém oxadiazolyl, hodc nhom thiadiazolyl c6 tir 1 dén 3 phan tir thé dugc chon
tr nguyén tir halogen, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C1-C6 alkoxy,
va nhém C3-C10 xycloalkyl hodc furanyl khong dugc thé, thienyl, thiazolyl, hodc nhém

oxazolyl.

Trong cong thirc (I), Ri t5t hon nita néu 13 nhém pyridinyl ¢6 nguyén tir halogen
hoic nhém C1-C6 alkoxy, nhém pyrazolyl c6 nhom C1-C6 alkyl va nhom C1-Cé6
haloalkyl, nhém oxadiazolyl ¢6 nhém C1-C6 haloalkyl hodc nhom furanyl hodc thiazolyl
khong dugc thé.

Trong cbng thtc (I), Ri dic biét tdt hon néu 1a nhém pyrazolyl ¢6 nhém C1-C6
alkyl va nhém C1-C6 haloalkyl hodc nhém oxadiazolyl c¢6 nhom C1-C6 haloalkyl.
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Trong cbng thirc (I), R> 12 nguyén t hydro, nguyén tir halogen, nhém hydroxyl,
nhém amino, nhém xyano, nhém nitro, nhém C1-C6 alkyl, nhom C1-C6 haloalkyl, nhom
C2-C6 alkenyl, nhém C2-C6 alkynyl, hodc nhém C3-C6 xycloalkyl.

Trong cong thic (I), Rz t5t hon néu 1a nguyén ti hydro, nguyén tir halogen, hodc
nhém C1-C6 alkyl, tot hon nita 12 nguyén tir hydro hodc nguyén tir halogen, va dac biét

tdt hon 12 nguyén t hydro.

Trong cbng thitc (I), R3, R4, vaRs, ¢o thé 13 giéng nhau hodc khac nhau, mdi nhém
12 nguyén ti hydro, nhom C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhém C3-C6
xycloalkyl. Theo mot cach khéc, R3 va R4, cling v6i nguyén tir nito ma ching gén vao, tao
thanh di vong mét vong, no co 4 dén 6 canh c6 tir 1 dén 3 di nguyén tr dugce chon tk N, S,
va 0, va Rs 1a nguyén tr hydro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhom
C3-C6 xycloalkyl; hodc R4 va Rs, cing v6i nguyén t nito ma ching gin vao va nguyén
tir cacbon lién ké vé6i nd, tao thanh di vong mdt vong, no ¢ 4 dén 6 canh co tir 1 dén 3 di
nguyén tir dugc chon tr N, S, va O, va Rs 1a nguyén ti hydro, nhom C1-C6 alkyl, nhém
C1-C6 haloalkyl, hodc nhém C3-C6 xycloalkyl.

Trong cong thtc (I), mot vi du v& "R3 va Ry, cling v6i nguyén tir nito ma ching gén
vao, tao thanh di vong mot vong, no co6 4 dén 6 canh co tir 1 dén 3 di nguyén tir duogc
chontir N, S, va O"1a tao ra "vong di vong no mot vong c6 4 dén 6 canh" dugc mo ta trén
day. Tt hon 1a vong di vong no mdt vong c6 4 dén 6 canh bao gdm nguyén tlr nito, va

dic biét tot hon 1a nhém pyrolidinyl.

Trong cong thte (I), mot vi du vé "R4 va Rs, cling v6i nguyén tir nito ma chiing
gén vao va nguyén tir cacbon lién k& véi nd, tao thanh di vong mdt vong, no co6 4 dén 6
canh c6 tur 1 dén 3 di nguyén tir dugc chon tir N, S, va O" 1a tao ra "vong di vong no mot
vong c6 4 dén 6 canh. Tét hon 12 vong di vong no mdt vong c6 4 dén 6 canh bao gdm mot
nguyén ti nito, va dic biét tdt hon 13 nhém pyrolidinyl.

Trong cong thirc (1), tdt hon 13, Rs, R4, va Rs, ¢6 thé 1a giéng nhau hodc khéac nhau,
mdi nhém 13 nguyén t& hydro hodc nhém C1-C6 alkyl. Theo mot cach khéac, R3 va Ry,
cung v6i nguyén tir nito ma chung gin vio, tao thanh di vong mdt vong, no ¢6 4 dén 6

canh c¢6 nguyén tir nito, va Rs 1 nguyén tir hydro hogc nhém C1-C6 alkyl; hodc R4 va Rs,
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cing vo6i nguyén tir nito ma chung gan vao va nguyén tir cacbon lién k€ véi no, tao thanh
di vong mot vong, no ¢6 4 dén 6 canh c6 nguyén tir nito, va Rs 1a nguyén tir hydro hodc

nhém C1-C6 alkyl.

Trong cong thirc (I), ddc bict t5t hon 13, mdi R3 va Rs 1a nguyén tit hydro, va R4 12
nhom C1-C6 alkyl; hodc Rs va Ry, cing véi nguyén tir nito ma chung gén vao, tao thanh

di vong mot vong, no c6 4 dén 6 canh, va Rs 1a nguyén tir hydro.

Trong cdng thitc (I), Re 1a nguyén t& hydro, nhém C1-C6 alkyl, nhém C1-C6
haloalkyl, hodc nhom C3-C6 xycloalkyl.

Trong cdng thirc (I), Re tdt hon néu 13 nguyén tir hydro hodc nhém C1-C6 alkyl, va
dic biét tét hon 1 nguyén tir hydro.

Trong cong thuc (I), R7 va Rs, ¢ thé 1a gidng nhau hozc khac nhau, mdi nhém 1a
nguyén ti hydro, nguyén tir halogen, nhém hydroxyl, nhém amino, nhém xyano, nhom
nitro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl, nhém C2-C6
alkynyl, hoic nhém C3-C6 xycloalkyl; hodc R7 va Rs, cung véi nguyén tir cacbon ma
chiing gén vao, tao thanh nhém C3-C10 xycloalkyl.

Trong cong thire (I), t5t hon 13, Ry va Rs, c6 thé 13 gidng nhau hoic khac nhau, mdi
nhoém 12 nguyén tir hydro hodc nhom C1-C6 alkyl. Trong cong thire (I), t5t hon nita 13, Ry
12 nhém C1-C6 alkyl va Rs 12 nguyén ti hydro hogc nhém C1-C6 alkyl. Ddc bi€t tot hon
13 R7 12 nhém metyl va Rg 12 nguyén tir hydro hodc nhém metyl.

Trong cong thirc (I), X1 va Xa, ¢ thé 1a gibng nhau hoic khac nhau, mdi nhoém 1a
N hodc CRo, va Ry 1a nguyén tr hydro, nguyén tir halogen, nhém hydroxyl, nhém amino,
nhém xyano, nhém nitro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhom C2-C6
alkenyl, nhém C2-C6 alkynyl, hoac nhém C3-C6 xycloalkyl, véi diéu kién it nhat X hogc
X21aN.

Trong cong thuc (1), tdt hon 13, X112 N hodc CRy, Ro 1a nguyén t hydro, nguyén
tr halogen, hodc nhém C1-C6 alkyl, va X 1a N hodc CH, véi diéu kién it nhét X; hoic Xo
1a N. Tét hon nita 13, X; 14 N va Xz 1a CH. Theo mét cach khac, X1 1a CRo, Ry 1a nguyén
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tir hydro hodc nguyén tr halogen, va X 1a N. Tét hon nita 13, X1 va Xa, c6 thé 12 khac
nhau, mdi nhém 12 N hoc CH. Dic biét tot hon 13, X1 1a N, va Xz 1a CH.

Hop chét wu tién theo sang ché c6 cong thic (1):
trong do:

R; 12 nhém di vong mot vong, khong no, ¢6 4 dén 6 canh ¢6 tir 1 dén 3 di nguyén
t& duge chon tr N, S, va O, ma ¢o thé bao gém tr 1 dén 3 phén t&r thé duoc chon tir
nguyén tir halogen, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C1-C6 alkoxy, va
nhém C3-C10 xycloalkyl;

R; 12 nguyén t hydro hodc nguyén tit halogen;

Rs, R4, va Rs, c6 thé 13 gidng nhau hogc khac nhau, mdi nhém 13 nguyén tir hydro
hodc nhém C1-C6 alkyl; hodc R3 va Rq, ciing v6i nguyén ti nito ma ching gén vio, tao
thanh di vong mot vong, no c6 4 dén 6 canh c6 nguyén tr nito, va Rs 1a nguyén tir hydro
hodc nhém C1-C6 alkyl; hodc R4 va Rs, cing v6i nguyén t nito ma ching gdn vao va
nguyén tir cacbon lién k& vé6i nd, tao thanh di vong mot vong, no co 4 dén 6 canh c6
nguyén tir nito, va R3 1a nguyén ti hydro hodc nhém C1-C6 alkyl; hodc mdi R3 va Rs 13
nguyén tir hydro va R4 12 nhom C1-C6 alkyl; hodc R3 va R4, cung véi nguyén t& nito ma
chung gén vao, tao thanh di vong mot vong, no c6 4 dén 6 canh c6 nguyén tt nito, va Rs
1a nguyén tir hydro;

Rs 1a nguyén tr hydro;

R7 1a nhém C1-C6 alkyl va Rg 1a nguyén tir hydro hodc nhém C1-C6 alkyl;

X1 va Xa, ¢6 thé 12 khac nhau, m&i nhém 12 N hodc CH; va

Trong hop chét nhu vay, t6t hon nita 13,
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R: 1a nhém furanyl, nhém thienyl, nhom thiazolyl, nhém thiadiazolyl, nhom
oxazolyl, nhém oxadiazolyl, nhém pyridinyl, hodc nhém pyrazolyl, ma c6 thé bao gdm tir
1 dén 3 phén tir thé duge chon tir nguyén tir halogen, nhém C1-C6 alkyl, nhém C1-C6
haloalkyl, nhém C1-C6 alkoxy, va nhém C3-C10 xycloalkyl;

mdi Rz va Re 12 nguyén tir hydro;

R3, R4, va Rs, ¢6 thé 12 gidng nhau hogc khac nhau, mdi nhém 13 nguyén tir hydro
hoiic nhém C1-C6 alkyl; hodc R3 va Ry, cung voi nguyén tir nito ma ching gén vao, tao
thanh di vong mot vong, no c6 4 dén 6 canh c6 nguyén tir nito, va Rs 1a nguyén t&r hydro
hoiic nhém C1-C6 alkyl; hodc R4 va Rs, cing v6i nguyén tr nito ma chung gdn vao va
nguyén tir cacbon lién k& voi nd, tao thanh di vong mot vong, no ¢6 4 dén 6 canh co
nguyén tr nito, va Rz 1a nguyén tr hydro hodc nhém C1-C6 alkyl; hodc mdi R; va Rs1a
nguyén tir hydro, va Rs 1a nhém C1-C6 alkyl; hodc R3 va R4, ciing v6i nguyén ti nito' ma
chung gén vao, tao thanh di vong mdt vong, no c6 4 dén 6 canh c6 nguyén tir nito, va Rs
1a nguyén tr hydro;

R7 1a nhém C1-C6 alkyl va Rg1a nguyén tir hydro hogc nhém C1-C6 alkyl;

X1 va Xz, ¢6 thé 1 khac nhau, m&i nhém 13 N hodc CH; va

Trong cong thire (1), tét hon nita 13,

R; 1a nhém pyridinyl ¢6 nguyén tir halogen hodc nhom C1-C6 alkoxy, nhom
pyrazolyl ¢c6 nhém C1-C6 alkyl va nhom C1-C6 haloalkyl, nhém oxadiazolyl ¢6 nhoém
C1-C6 haloalkyl, hodc nhém furanyl hodc thiazolyl khong dugc thé;

mdi Ry, Rs, va Re 12 nguyén tir hydro;

R3 1a nguyén ti hydro va R4 1a nhém C1-C6 alkyl; hodc R3 va R4, cing v6i nguyén
t& nito ma ching gin vao, tao thanh di vong mdt vong, no c6 4 dén 6 canh c6 nguyén tir
nito;

R7 1a nhém C1-C6 alkyl va Rg 1a nguyén tt hydro hodc nhém C1-C6 alkyl;

mdi X; va Xa, ¢ thé 1a khac nhau, 1a N hodc CH; va
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T6t hon nira 13,

R, 13 nhém pyrazolyl ¢6 nhém C1-C6 alkyl va nhém C1-C6 haloalkyl, hodc nhom
oxadiazolyl ¢c6 nhom C1-C6 haloalkyl;

mdi Ra, Rs, va Re 12 nguyén tir hydro;

R3 14 nguyén tit hydro, va R4 12 nhém C1-C6 alkyl; hodc R3va R4, cing v6i nguyén
tl nito ma ching gén vao, tao thanh di vong mdt vong, no ¢6 4 dén 6 canh c6 nguyén tir

nito;
R7 12 nhém C1-C6 alkyl, va Rg 12 nguyén tir hydro hodc nhém C1-C6 alkyl;

mdi Xi va Xo, ¢6 thé 12 khéc nhau, 1a N hoic CH; va

T4t hon nita 13,

R; 13 nhém pyrazolyl c6 nhom metyl va nhom triflometyl hodc nhém oxadiazolyl
c6 nhém diflometyl;

mdi Ry, Rs, va Re 12 nguyén tir hydro;

Rs 14 nguyén tir hydro, va R4 13 nhém isopropyl hodc tert-butyl; hodc Rs va Ry,

cung voi nguyén tr nito ma ching gén vio, tao thanh nhém pyrolidinyl;
R7 12 metyl, va Rg1a nguyén ti hydro hodc nhom metyl;

mdi X1 va Xa, ¢6 thé 12 khac nhau, 13 N hoic CH; va

Céc vi du cu thé v& hop chét theo sang ché bao gbm céc hop chét dugc tao ra trong

céc vi du sau, mic du cac hop chat khong chi gidi han & do.
Céc vi du vé hop chat uu tién theo sang ché bao gom céc hop chat sau:

4-(4-(5-((2-(tert-butylamino)etyl)amino)-5'-flo-[2,3'-bipyridin]-6-yl)piperidin-1-
y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (1));
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4-(4-(2'-flo-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,4"-bipyridin]-6-yl)piperidin-1-yl)-
5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (13));

4-(4-(6-(furan-3-y1)-3-((2-(pyrolidin-1-yl)etyl)amino)pyridin-2-yl)piperidin-1-yl)-
5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét 14);

4-(4-(5-((2-(isopropylamino)etyl)amino)-5'-metoxy-[2,3'-bipyridin]-6-yl)piperidin-
1-yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (15));

5-metyl-4-(4-(3-((2-(pyrolidin-1-yl)etyl)amino)-6-(thiazol-2-yl)pyridin-2-
yl)piperidin-1-y1)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (24));

4-(5-flo-5'-((2-(pyrolidin-1-yl)etyl)amino)-5",6"-dihydro-[3,2":6',4"-terpyridin-]-
1"(2"H)-yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (26));

5-metyl-4-(4-(5-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)-2-((2-(pyrolidin-1-
yl)etyl)amino)pyridin-3-yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (27));

4-(4-(6-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-3-((2-(pyrolidin-1-
yl)etyl)amino)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3 -d]pyrimidin-6(7H)-
on (Hop chét (30));

4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(triflometyl)-1,3 ,4-oxadiazol-2-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3 -d]pyrimidin-6(7H)-on (Hop
chét (32));

4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(diflometyl)-1 ,2,4-oxadiazol-3-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3 -d]pyrimidin-6(7H)-on (Hop
chét (41)); va

5,5-dimetyl-4-(4-(3-((2-(pyrolidin-1-yl)etyl)amino)-6-(3-(triflometyl)-1,2,4-
oxadiazol-5-yl)pyridin-2-yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (44)).

Céc vi du wu tién hon vé cac hop chét theo sang ché bao gdm cac hop chét sau:
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4-(4-(5-((2-(tert-butylamino)etyl)amino)-5'-flo-[2,3"-bipyridin]-6-yl)piperidin-1-
y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chat (1);

4-(4-(2'-flo-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,4'-bipyridin]-6-yl)piperidin-1-y1)-
5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (13);

4-(4-(6-(furan-3-yl)-3-((2-(pyrolidin-1-yl)etyl)amino)pyridin-2-yl)piperidin-1-yl)-
5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét 14);

4-(4-(5-((2-(isopropylamino)etyl)amino)-5'-metoxy-[2,3'-bipyridin]-6-yl)piperidin-
1-y1)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (15);

4-(4-(6-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-3-((2-(pyrolidin-1-
yl)etyl)amino)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d] pyrimidin-6(7H)-
on (Hop chit (30);

4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(triflometyl)-1,3,4-oxadiazol-2-
yDpyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3 -d]pyrimidin-6(7H)-on (Hop
chét (32);

4-(4-(3-((2-(tert-butylamino)etyl)amino)—6-(5-(diﬂometyl)—1,2,4-0xadiazol-3-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3 -d]pyrimidin-6(7H)-on (Hop
chét (41); va

5,5-dimetyl-4-(4-(3-((2-(pyrolidin-1-yl)etyl)amino)-6-(3-(triflometyl)-1,2,4-
oxadiazol-5-yl)pyridin-2-yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (44).

Céc vi du dic biét vu tién vé cc hop chit theo sang ché bao gébm cic hgp chét sau
theo quan diém vé c4c tinh chét hip thu qua dudng miéng va thir nghiém hERG (d6 ngd
doc tim):

4-(4-(6-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-3-((2-(pyrolidin-1 -yl)etyl)amino)
pyridin-2-yl)piperidin- 1-yl)-5,5-dimetyl-5SH-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét
(30);
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4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(triflometyl)-1,3,4-oxadiazol-2-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5SH-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (32); va

4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(diflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (41).

Tiép theo, phuong phéap diéu ché hop chét theo sang ché dugc mb ta.

Hop chét c6 cong thirc (I) theo séng ché co thé dugc diéu ché bang, vi du, phuong
phép didu ché dugc mod ta duéi day hodc phuong phap duge mo ta trong céc vi du. Nén
lwu ¥ ring, phuong phéap diéu ché hop chat c6 cong thirc (I) theo sang ché khong bi gisi
han & cac vi du v& phan tng dugc md ta trong ban md ta nay. Cac san phim thu dugc
trong mdi budc c6 thé duge dua vao cac bude tiép theo c6 hodc khong c6 phuong tién
tach va tinh ché d3 biét, nhu co dic, cd dic trong chan khong, két tinh, chiét dung mdi,

ket taa lai, hodc sic ky.
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Phuong phap san xuét 1

E,X3E
) N
Chiit alkyl héa Iy _Xas
cl A bazo R, Rg ¢ Bazo y
Za Z N Ry 8
0 J . o ) — 7 >
NSy (Bude 1) NSy (Budc 2) o )[N
t U
Re Ry NS
Re
() un Y]

trong @ Ro 12 nguyén tir hydro hodc PG1; R7 va Rs 1a nhu duoc xac dinh & trén; X3, 18 NPG,, NH,
hodc CHR1 khi dudng nét dirt (S====) chi lién két don, hodc CRio khi dudng nét dit chi lién két
db6i; Rio 12 B(OR11)2, nhém hydroxyl, nhém halogen, hodc phan tir thé c6 cong thire (VI):

R
1a\K§X2
X1 /j\R12

(V)

trong d6 X1, Xz va Ry 12 nhu duge xac dinh & trén; Ria 12 nguyén tir hydro, nhém halogen, nhém,
xyano, hosic CO;R11, hodc 13 nhu duge x4c dinh 1a Ri; Riz 12 nhém amin, nhém 2-hydroxyetyl,
hoic phan tir thé c6 cong thie (VI):

Rs
A N
R4
H/;s<Rs
(Vi)

trong d6 Rs, R4, Rs va Re 12 nhu duoc xdc dinh trén day; Ry 1a nguyén tir hydro hodc nhom alkyl
béc thip tiry y dugc thé (hai phan tir thé Ry c6 thé tao ra, cung v&i nguyén tir oxy ma ching lién
két v6i, vong, ma cé thé chua céac ph?m tr thé; va mdi PG; va PG, 12 nhoém bao vé.

(Buée 1)

Budce 1 bao gdm viée xtt Iy hop chét c6 cong thirc (II) v6i bazo va chét alkyl héa
d8 tao ra hop chét c6 cong thire (III) thong qua phin Gng alkyl héa.

Céac vi du vé bazo dugc st dung trong budc ndy bao gém bazo hitu co, nhu
trietylamin, diisopropyletylamin, pyridin, 4-dimetylaminopyridin, kali-tert-butylat, natri-

tert-butylat, natri metoxit, natri etoxit, lithi hexametyl disilazit, natri hexametyl disilazit,
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kali hexametyl disilazit, lithi diisopropylamit, va butyllithi, va bazo vd co, nhu natri

bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, va natri hydrua.

Chét alkyl hoa dugc st dung trong budc nay khong bi gi6i han cu thé, véi didu
kién R7 va Rg co thé dugc dua vao. Cac vi du vé chét nay bao gém iodometan, iodoetan,

1,2-dibromoetan, 1,3-dibromopropan, va 1,4-dibromobutan.

Trong budc nay, ddng (I) bromua hodc hop chét tuong tu ¢6 thé dwgc st dung

dudi dang chat xuc tac.

Budc nay thuong duogc tién hanh bang cach st dung bazo voi lugng nim trong
khoéng tir 0,5 dén 5 mol, va t6t hon 13 tir 1 dén 2 mol, va chét alkyl hoa véi lugng nim
trong khoang tu 0,5 dén 5 mol, va t6t hon 13 tir 1 dén 3 mol, ddi v6i 1 mol hop chét ¢

cong thire (II).

Dung mdi phan trmg khong bi gidi han cu thé, voi didu kién phan tng khong bi anh
hudng bét lgi. Céc vi du uu tién vé dung méi nay bao gdm isopropanol, rugu tert-butylic,
toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, dioxan, N,N-dimetylformamit,
N,N-dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va hdn hop clia cac dung moi
bét ky nay.

Nhiét d6 phan tng thudng ndm trong khoang tir -78°C dén nhiét @6 hdi luu dung
mdi, va t&t hon 13 nim trong khoang tr 0°C dén nhiét do trong phong.

Thoi gian phan tng thuong 1a tir 10 phit dén 24 gid, va tt hon 1a tir 10 phut dén 1
gio.

(Budc 2)

Budc 2 bao gdm viéc dwa vao phan tng SnAr gitta hop chét c¢6 cong thic (IIT) va

hop chét c6 cong thirc (IV) dé san xuét hop chét c6 cong thirc (V).

PG1 va PG khong bi gi6i han cu thé, voi didu kién n6 12 nhom bao vé amin phd
bién. Cac vi du uu tién vé PG bao gém nhom 2.4,6-trimetoxybenzyl, 2.4-
dimetoxybenzyl, va 4-metoxybenzyl, va cac vi du uu tién vé& PGy bao gébm nhém tert-

butoxycarbonyl, benzyloxycarbonyl, va 4-metoxybenzy.
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Budce ndy thudong dugc tién hanh bing cach sir dung hop chét c6 cong thirc (IV)
v6i lugng nam trong khoang tur 0,5 dén 5 mol, va tét hon 1a tir 1 dén 2 mol, dbi vé6i 1 mol

hop chét cé cong thirc (III).

Céac vi du vé bazo dugce st dung trong budc ndy bao gébm bazo hitu co, nhu
trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-dimetylaminopyridin, kali-
tert-butylat, natri-tert-butylat, natri metoxit, natri etoxit, lithi hexametyl disilazit, natri
hexametyl disilazit, kali hexametyl disilazit, va butyllithi, va bazo v0 co, nhu natri
bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, natri hydrua, natri

phosphat, va kali phosphat.

Dung mo6i phan tng khong bi gidi han cu thé, vé6i diu kién phan Umg khong bi 4nh
hudng bét loi. Cac vi du ru tién v& dung méi nay bao gdm isopropanol, rugu tert-butylic,
toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, dioxan, N,N-dimetylformamit,
N,N-dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va hdn hop cuia cac hop chat
bét ky nay.

Nhiét d6 phan @mg thuong nim trong khoang tir 0°C dén 200°C, va tét hon 13 tir
80°C dén 180°C.

Thoi gian phan tng thuong 1a tr 10 phat dén 3 ngay, va tbt hon 1 tir 1 gid dén 10

gio.
Phuong phép didu ché 2
R,
R
Rh\(gxz Rh 'fx
Xy R | 2
12 4= R
X4
")
R, N R N
::7( a (Budec 3) :;Z%\?
NS NN
R Re
(VIID) X)
trong d6 Ria, R2, R7, Rs, Ro, Rz, X1, X2, va X3 1a nhu dugce dinh nghia trén day;
X3p 12 NH hodc CHR10. khi duong nét dit (====- ) 1a lién két don, hodc CRiga khi dudng
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nét dut 1a lién két d6i; Rioa 12 B(OR11)2 hodc nhém halogen; X4 12 nguyén tr hydro hodc
nhom halogen; va Ri1 1a nhu duge dinh nghia trén day.

(Budce 3)

Bué6c 3 bao gém viéc dua vao phan tng két hop chéo ctia hop chit c6 cong thirc

(VIII) va hop chét ¢ cong thirc (IX) dé tao ra hop chét c6 cong thirc (X).

Bude 3 c6 thé chdp nhan, vi du, cac phan tmg két hop da biét, nhu phan tng két
hop Suzuki, phan Ung két hop Negishi, hoiic phuong phép tbng hop amin thom tir aryl
halogenua va amin khi c6 mat chét xtc tac paladi, ma dwgc bdo cdo bdi Buchwald va

Hartwig et al.

Phéan tmg nay c6 thé duge tién hanh, vi du, khi ¢6 hoic khong cé chit xtc tic
paladi trong dung madi thich hop bang cach gia nhiét & nhiét do ndm trong khoang tir 20°C
dén 200°C.

Céc vi du v& chét xuc tac paladi ¢6 thé dugc sir dung bao gbm paladi axetat, paladi
clorua, tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin) paladi, diclo[1,1'-
bis(diphenylphosphino)feroxen]paladi, diclobisaxetonitril-paladi, va
tris(dibenzylidenaxeton)dipaladi (0).

Luong thich hop ciia chit xuc tac paladi c¢6 thé dugc sir dung ndm trong khoang tir

0,001 dén 1 mol, dbi véi 1 mol hop chét c6 cong thirc (VIII).

Theo nhu cdu, vi du, 1-1-bis(diphenylphosphino)feroxen,  4,5-
bis(diphenylphosphino)-9,9'-dimetylxanten, 2-dixyclohexylphosphino-2',4',6'-
triisopropyl-biphenyl, 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl, hodc 2-di-tert-
butylphosphino-3,4,5,6-tetrametyl-2',4',6'-tri-i-propylbiphenyl c6 thé dugce sir dung dudi
dang phéi tir paladi.

Dung mdi phan ung cé thé dugc st dung ma khong c6 gidi han cu thé, véi diéu
kién n6 khong bao gdm trong phan tng. Céc vi du vé dung méi nay bao gém ete nhu
tetrahydrofuran va 1,4-dioxan, rugu nhu metanol va etanol, amit nhu N,N-

dimetylformamit, N,N-dimetylaxetamit, va N-metyl-2-pyrolidon, hydrocacbon nhu
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benzen va toluen, axetonitril, dimetyl sulfoxit, nuéc, va dung moi hén hop cua cac hgp

chét bat ky nay.

Céc vi du vé bazo ¢6 thé duogc st dung trong budc nay bao gbm bazo hitu co, nhu
kali-tert-butylat, natri-tert-butylat, natri metoxit, natri etoxit, lithi hexametyl disilazit, natri
hexametyl disilazit, kali hexametyl disilazit, va butyllithi, va bazo v co, nhu natri

cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, natri phosphat, va kali phosphat.

Trong khi thoi gian phan Ung thay dbi tiy thudc vao loai vét liéu ban dau dugc st

dung va nhiét d phan tng, nhin chung, thoi gian thich hop la nim trong khoang tir 30

phut dén 24 gio.
Phwong phép san xuét 3
Rz R2
" ey
Xy Xy
! Ryz ! Riz
=
_->.
) N (Budc 4) N
Ria Ry3

(X1) (X1

trong do Ra, Riz, X1, va X2 18 nhu duoc dinh nghia trén diy; R 1a nguyén tir
hydro, nhom xyano, hodc CO2R11 hodc nhu dugc dinh nghia dbi v6i Ry; Ris 12 PGa hoic
phén tir thé c6 cong thirc (XII):

(X1

trong d6 Rz, Rs, va R 12 nhu duge dinh nghia trén ddy; va PG: la nhu dugc dinh
nghia trén day.

(Buéc 4)
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Buéc 4 bao gém viée khir hop chat c6 cong thire (XI) dé tao ra hop chét c6 cong
thirc (XII).

Budc 4 c6 thé duge tién hanh, vi du, trong dung mdi thich hop ma khong anh
huong bt loi dén phéan Gng, nhu axetonitril, etyl axetat, THF, metanol, etanol, DMF,
DMA, hoidc NMP bang cach sir dung ngudn hydro, nhw hydro, axit formic, amoni format,
hoic xyclohesadien, va paladi/cacbon hodc paladi hydroxit/cacbon lam chét xuc tac. Bude
4 thuong duoc tién hanh bang cach sir dung chét xtc tic voi lwong nim trong khoang tir
0,01 dén 5 mol, va tt hon 1a tir 0,05 dén 1 mol, d6i v6i 1 mol hop chét c6 cong thire (XI).
Nhiét do phan Gmg thudng nim trong khoang tlr nhiét d¢ trong phong dén nhiét d6 hdi luu

dung mdi. Thoi gian phan Gng thuong 1a nim trong khoang tir 1 gid dén 24 gio.

Phuong phap san xuat 4

12
X3 (Buéc 5) 3 (Budc 6) %s
() ) ()
13 Rys Ry3
XIv) xv) xXvi)

| trong d6 Rib, R2, R12, Ri3, X1, X2, va X3 12 nhu duge dinh nghia trén ddy; va Ric la
nh6ém halogen. '

(Budc 5)

Buége 5 bao gdm viéc halogen héa hop chét c6 cong thirc (XIV) dé tao ra hop chét
¢6 cong thue (XV).

Buéc 5 c6 thé duoc tién hanh bing cach st dung, vi du, N-closucxinimit, N-
bromosucxinimit, N-iodosucxinimit, brom, va iot. Dung mdi bét ky c¢6 thé duge st dung
ma khong c6 gidi han cu thé, v6i didu kién n6 khong anh hudng bét loi dén phan ung. Vi
du, Budc 5 ¢6 thé dugce tién hanh trong dung mdi thich hgp khong anh hudéng bét loi dén
phan Ung, nhu axetonitril, etyl axetat, THF, metanol, etanol, DMF, DMA, hoac NMP.

Nhiét d0 phan Umg thuong nim trong khoang tir 0°C dén 100°C, va tbt hon 1a ndm trong
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khoang tir nhiét d6 trong phong dén nhiét do hdi luu. Thoi gian phan Gng thudng 1a tir 10
phat dén 3 ngay, va t5t hon 1 tir 30 phut dén 24 gio.

(Budc 6)

Buéc 6 bao gdm viéc thuc hién phan Gng xyanua héa gitra hgp chét c¢6 cong thirc
(XV) va natri xyanua, kali xyanua, hodc hgp chét twong tu, hoic phan ung két hop chéo
gitta hop chét c6 cong thirc (XV) va chét phan ting boron hitu co, chét phan tng thiéc hitu
co, chét phan tmg kém hitu co, hodc chét twong tu, hoic phan Ung tbng hop este thong
qua viéc dua cacbon monoxit vao dé tao ra hop chét c6 cong thirc (XVI). Phan tng nay c6
thé dugc tién hanh, vi du, khi c6 hodc khong c6 chét xuc tac paladi trong dung mdi thich
hop bing céch gia nhiét & nhiét do 20°C dén 200°C. Céc vi du vé chat xic tic paladi 6
thé duoc st dung bao gdm paladi axetat, paladi clorua, tetrakis(triphenylphosphin) paladi,
diclobis(triphenylphosphin)paladi,  diclo[1,1 '_bis(diphenylphosphino)  feroxen]paladi,
diclobisaxetonitrilpaladi, va tris(dibenzylidenaxeton) dipaladi (0). Lugng thich hop cua
chét xuc tac paladi co thé duogc st dung nam trong khoéng tir 0,001 dén 1 mol, dbi véi 1
mol  hgp chdt c¢6 cong thac (XV). Theo nhu cdu, vi duy 1-1-
bis(diphenylphosphino)feroxen, 4,5-bis(diphenylphosphino)-9,9'-dimetylxanten,  2-
dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl, 2-dixyclohexyl-  phosphino-2',6'-
dimetoxybiphenyl, hodc 2-di-tert-buty1phosphino-3,4,5,6-tetrametyl-2’,4',6'-tri-i-
propylbiphenyl c6 thé duoc str dung dudi dang phéi tir paladi.

Céc vi du vé& bazo ¢c6 thé dugc sit dung trong Budc 6 bao gdm bazo hitu co, nhu
kali-tert-butylat, natri-tert-butylat, natri metoxit, natri etoxit, lithi hexametyl disilazit, natri
hexametyl disilazit, kali hexametyl disilazit, va butyllithi, va bazo vd co, nhu natri

cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, natri phosphat, va kali phosphat

Dung moi phén Ung bét ky c6 thé dugc st dung ma khong c6 gi6i han cu thé, véi
didu kién n6 khong bao gbm trong phén tmg. Céc vi du vé& dung mdi nay bao gbm ete,
nhu tetrahydrofuran va 1,4-dioxan, ruou, nhu metanol va etanol, amit, nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, va N-metyl-2-pyrolidon, hydrocacbon, nhu
benzen va toluen, axetonitril, dimetyl sulfoxit, nudc, va hdn hop dung moéi clia cac hop

chét bit ky nay. Thoi gian phan tng thay d6i tiry thudc vao loai vét liéu ban dau duge st
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dung va nhiét do phan tng. Nhin chung, thoi gian thich hop la nam trong khoang tir 30

phut dén 24 gio.
Phuong phép san xuét 5
Ria Ria
Ry NH R, J=N R N R

N\ 0\ N\ \
\\l/g Xz HO\ 'f:ll )k“)% Xz N?H]/g x2 o)ﬁ]/g X2
. X4z Xy 2 Xy 2
H/‘\R” 1\(kR12 1j/J\Rﬂ

X3 —— 253 — X3 —_— PR
[ J (Budce 7) [ J (Budéce 8) [ J (Budc 9) [ J
y y y )

Ris Rtz Rys Ry3
) (XVII) XIX) %)

Trong c4c cong thirc nay, Ra, Riz, Ris, Xi, Xo, va X3 1a nhu dugc dinh nghia trén
day; va Ris 1a nguyén tir hydro, nhém alkyl tuy y dugc thé, hosc nhém xycloalkyl tuy y

duoc thé.
(Buédce 7)

Bugc 7 bao gdm viéc dwa vao phan Gng hop chit c6 cong thac (XVII) va
hydroxyamin dé tao ra hop chét c6 cong thirc (XVIII). Hydroxylamin c6 thé dugc sir
dung duéi dang dung dich chira nu6c hodc mubi voi axit clohydric hodc dang twong tu,
va, theo nhu cau, két hop voi bazo. Céc vi du vé bazo bao gém bazo hitu co, nhu
trietylamin va diisopropyletylamin, va bazo v6 co, nhu natri cacbonat va kali phosphat.
Dung modi phan Gng khong bi giéi han cu thé, v6i diéu kién né khong anh hudng bét loi
dén phan tmg. Cac vi du wu tién vé dung moi ndy bao gdm metanol, etanol, propanol,
isopropanol, ruou tert-butylic, toluen, benzen, metylen clorua, clorofom, tetrahydrofuran,
1,4-dioxan, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidinon, dimetyl
sulfoxit, va hdn hop dung moi ctia cac hop chét bat ky nay. Nhiét do phan ung thuong
nam trong khoang tir 0°C dén nhiét do hdi lvu dung moi, va t6t hon 13 ndm trong khoang
tir nhiét d6 trong phong dén nhiét do hdi lvu dung moi. Thoi gian phan tmg thuong la tir
10 phut dén 24 gid, va tt hon 1a tir 10 phut dén 1 gio.

(Budce 8)
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Buge 8 bao gdm viéc dua vao quy trinh axyl héa va dong vong cua hop chit ¢6
cong thirc (XVIII) dé tao ra hop chit c6 cong thic (XIX). Pé lam chéit axyl hoa,
carboxylic anhydrit, hdn hop anhydrite axit, clorua axit, hodc axit carboxylic ¢6 Ri4 c6 thé
duoc st dung. Phan ung dong vong sau do co thé duoc tién hanh bing cich sir dung
lwong du ciia chit axyl héa hogc bang cach st dung tic nhan khtt nuéc-ngung ty, nhu
triphenylphosphin-cacbon tetrabromua, phosphoryl clorua, anhydrit propylphosphonic
(trime vong), hodc dixyclohexylcarbodiimit. Dung mo6i phdn tng khong bi gidi han cu
thé, véi didu kién né khong anh hudng bat lgi dén phan tmg. Céac vi dy wu tién vé ching
bao gém toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, 1,4-dioxan, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidinon, va hén hop dung mdi cta
cac hop chat bit ky nay. Nhiét do phan Gng thudong nim trong khoang tir 0°C dén nhiét do
hdi lvu dung mbi, va tét hon 1a ndm trong khoang tir nhiét do trong phong dén nhiét do
hdi lvu dung mdi. Thoi gian phan tng thuong 14 tir 10 phat dén 24 gid, va tot hon 1a tir 10
phut d&én 1 gio.

(Buéc 9)

Budc 9 bao gdm viée dua vao phan tng ddng phan héa ctia hop chit c6 cong thirc
(XIX) dé tao ra hop chit c6 cong thirc (XX). Bude nay c6 thé duoc tién hanh biang cach,
vi du, cho phép hydroxyamin tdc dong dén hop chit ¢ cong thirc (XIX) trong dung moi
phan ung, nhu toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, 1,4-dioxan,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidinon, hodc hén hop dung
mdi cua cac hop chét bit ky ndy. Dung moi phén ng khong bi gii han cu thé, voi didu
kién n6 khong anh huéng bét lgi dén phan mg. Nhiét d6 phan ting thudng nim trong
khoang tir 0°C dén nhiét do hdi luu dung moi, va t5t hon 12 ndm trong khoang tir nhiét do
trong phong dén nhiét do hdi luu dung mdi. Thoi gian phan ing thudng 1a tir 10 phit dén
24 gidy, va tt hon 1a tir 10 phut dén 1 gio.
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Phuong phap san xuét 6

O Ry 0 Ry N-N Ry

N 14

Xy A X4 Xy P
H)\Ru K Riz 1 Riz
Rig —_— Ris g Rys
(Budc 10) (Budc 11))
00K1) o) o)

Trong cac cong thic ndy, Ro, Ri1, Riz, Rug, X1, va Xz 1a nhu duge dinh nghia trén
day; X4 12 nguyén tir oxy hodc nguyén ti luu huynh; va Ris 12 nguyén tr hydro, nhom
halogen, hodc phan tir thé c6 cong thirc (XXIV):

o

X3

.
Ris

(XXIV)

trong d6 X3 va Ri3 12 nhu duoc dinh nghia trén day.
(Budce 10)

Buée 10 bao gdm viéce tao ra hop chét ¢6 cong thirc (XXII) tir hop chét c6 cong
thie (XXI) va hydrazin. Hydrazin co thé dugc st dung dudi dang hydrat ctia né hodc
mudi v6i axit clohydric hoic dang twong tw. Khi axit carboxylic dugc sir dung lam vat
liéu ban du, tic nhan khir nudce-ngung tu, nhu carbonyldiimidazol, phosphoryl clorua,
anhydrit propylphosphonic (trime vong), hodc dixyclohexylcarbodiimit, ¢ thé dugc sir
dung du6i dang chit hoat hoa. Dung moi phan ng khong bi giéi han cu thé, v6i didu kién
né khong adnh huong bét loi dén phan tmg. Cac vi du wu tién vé chung bao gbém etanol,
propanol, toluen, benzen, tetrahydrofuran, 1,4-dioxan, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va hdn hop dung moi cua cac hgp
chét bét ky nay. Nhiét d0 phan Gmg thuong nam trong khoang tr 0°C dén nhiét d6 hoi luu

dung méi, va tot hon 12 nam trong khoang tir nhiét do trong phong dén nhiét do hoi luu
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dung mdi. Thoi gian phan Gng thudng la tr 10 phit dén 24 gid, va t6t hon 1a tir 30 phut
dén 12 gio.
(Budc 11)

Buge 11 bao gdm viéc dua vao quy trinh axyl hoa va déng vong cua hop chét ¢6

cong thire (XXII) dé tao ra hop chét c6 cong thire (XXIII). Bude 11 ¢6 thé dugc tién hanh

theo cach giéng nhur véi Buée 8.

Phuong phép san xuét 7

R, Rz Rz

R R R
1a | \xz ‘la%xz 1&\](gxz

X1\]/kno —_— X,\%\NH —_— X1W/)\N OH —-—-"
2 (bude 12) 2 (bude 13) e (bude 14)
R Rse

Rys Ris 15 5
(XXV) (XXV1) XXVl
\(buo'rc 17)
R, . Ry Rz

Rya

R

S, o S T e 5

1‘|/]\N ® (bude 15 1%" "Ry budc 16 1]/ka
H’\RKSRG (bude 15) I H’\é& (buse 16)

Rys Rig

OOV (XXIX) (XXX)

Trong cac cong thirc ndy, Ria, R2, R3, Re, Rs, Re, Ris, X1, va Xz 14 nhu duge dinh
nghia trén day; Ris la nhom roi chuyén, nhu nhém halogen, nhém tosyl, nhém mesyl,

hodc nhom triflometansulfonyl; va Ri71a nhém halogen.
(Bude 12)

Buéce 12 bao gdm viéc khir nhoém nitro ciia hop chét c6 cong thirc (XXV) dé tao ra
hop chét c6 cong thie (XXVI). Buée 12 ¢6 thé dugc tién hanh thong qua phan tng hydro
hoa bao gdm viéc st dung chit xuc tac nhu paladi trén cacbon hodc phéan img bao gbm
viéc st dung kim loai nhu sit va kém va thiéc (IT) clorua lam chat khtr. Dung mdi phan
ung khong bi gidi han cu thé, v6i didu kién n6 khdng &nh hudng bét loi dén phan tng.

Céc vi du wu tién vé ching bao gdm metanol, etanol, propanol, tetrahydrofuran, 1,4-
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dioxan, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidinon, dimetyl
sulfoxit, va hdn hop dung mdi cia cac hgp chét bét ky nay. Nhiét do phén (mg thudng
nim trong khoang tir 0°C dén nhiét d6 hdi luvu dung moéi, va t6t hon l1a nim trong khoang
tir nhiét do trong phong dén nhiét do hdi luvu dung mdi. Thoi gian phan tmg thuong 1a tr
10 phat dén 24 gid, va tét hon Ia tir 30 phit dén 12 gio.

(Buéc 13)

Budce 13 bao gdm viée dua vao phén tmg amin hoa khir cia hop chét ¢6 cong thirc
(XXVI) va aldehyt hodc chit trong dwong d8 tao ra hop chét c6 cong thire (XXVII). Céc
vi du vé aldehyt hodc duong lugng cliia n6 ma cb thé dugc st dung trong Budc 13 bao
gbdm 1,4-dioxan-2,5-diol va 2-hydroxyaxetaldehyt. Cac vi du v& chét khtr ¢6 thé duoc sir
dung bao gdm natri bohydrua, natri xyanobohydrua, va natri triaxetoxybohydrua. Dung
mbi phan tmg khong bi gi6i han cu thé, v6i didu kién né khong anh hudng bat loi dén
phan tng. Cac vi du uwu tién bao gdbm metanol, etanol, propanol, toluen, benzen,
tetrahydrofuran,  1,4-dioxan, = N,N-dimetylformamit, N,N-dimetylaxetamit, = N-
metylpyrolidinon, dimetyl sulfoxit, va hdn hop dung mdi cia cac hgp chét bat ky nay.
Nhiét dd phan Gng thudng ndm trong khoang tir 0°C dén nhiét do hdi lwu dung mai, va tét
hon 14 ndm trong khoang tr nhiét d§ trong phong dén nhiét d6 hdi lvu dung moi. Thoi
gian phan ung thuong nam trong khoang tr 10 phut dén 24 gio, va tot hon 1a tir 30 phut
dén 12 gio.

(Budc 14)

Buge 14 bao gdm viée chuyén hoa nhém hydroxyl cua hop chét c6 cong thirc
(XXVII) thanh nhém roi chuyén nhu nhém halogen hodc nhém metansulfonyl dé tao ra
hop chat ¢ cong thire (XXVIII). Vi dy, phan Gmg este héa sulfonyl ¢6 thé duogc tién hanh
bang cach sir dung metansulfonyl clorua hodc toluensulfonyl clorua két hop véi bazo
thich hop. Phan ng halogen héa co6 thé duoc tién hanh bang cach st dung chét halogen
hoéa nhu cacbon tetraclorua, cacbon tetrabromua, hoéc iot két hop v6i triphenylphosphin.
Theo mot cach khac, phan ting halogen hoa cé thé duoc tién hanh bing cach xu ly
sulfonyleste vé6i lithi duge halogen hoa hodc chét twong tu dé chuyén héa sulfonyleste

thanh nhém halogen.
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Hop chit c6 cong thire (XXVIII) cling ¢6 thé duoc tdng hop tir hop chit c6 cong
thirc (XXVI) thong qua phan ng amin hoéa khir truc tiép hodc cac cach khic. Trong
trudng hop nhu vay, vi du, 2-cloaxetaldehyt hodc 2-bromoaxetaldehyt c6 thé duoc st
dung lam aldehyt, va hop chét c6 cong thire (XXVIII) ¢6 thé dugc tong hop theo cich
gidng nhur trong Buéc 13,

(Budc 15)

Buéc 15 bao gdm viéc dua vao phan tmg hop chit ¢ cong thirc (XX VIII) va amin
duoc bidu thi béi HNR3R4 dé tao ra hop chét ¢6 cong thire (XXIX). Bude 15 c6 thé dugc
tién hanh b%lng cach st dung luong du clia amin dugc biéu thi bodi HNR3R4 hoic béng
cach cho phép amin c6 cong thitc HNR3R4 phan tmng vé6i hop chét c6 cong thirc (XXVIII)
khi ¢6 mit bazo thich hop. Budce 15 ¢é thé duogc tién hanh ma khong st dung dung moi.
Khi dung moi dugc st dung, vi du, st dung etanol, propanol, toluen, benzen,
tetrahydrofuran,  1,4-dioxan, = N,N-dimetylformamit, N,N-dimetylaxetamit, = N-
metylpyrolidinon, dimetyl sulfoxit, hodc hdn hop dung méi ctia cac hop chét bat ky nay
dugce wu tién. Nhiét dd phan ung thudong ndm trong khoang tir 0°C dén nhiét d6 hdi luu
dung moi, va t6t hon 1a ndm trong khoang tir nhiét do trong phong dén nhiét do hdi luu
dung moi. Thoi gian phan Gng thudng la tir 10 phat dén 24 giv, va tét hon 1a tir 30 phut
dén 12 gio.

(Buéc 16)

Buéc 16 bao gdm viéc dua vao phan tng hop chét c6 cong thirc (XXX) va amin ¢
cong thire (XXXI):

Rs
R,
R6

(XXT)

trong d6 R3, Rs, Rs, va Re 1a nhu duoc dinh nghia trén day, dé tao ra hop chét c6
cong thirc (XXIX). Buéce 16 ¢o6 thé duoc tién hanh bang cach sit dung lugng du clia amin

¢6 cobng thirc (XXXI) hodc bang cach st dung amin c6 cdng thirc (XXXI) két hop véi
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bazo thich hgp. Phan Uing nay co thé bao gdm viéc st dung chét xuc tac paladi hozic dong.
Cac vi du v& chat xac tic paladi bao gdm paladi axetat, paladi clorua,
tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi, diclo[1,1'-
bis(diphenylphosphino)feroxen]paladi, diclobisaxetonitrilpaladi, va
tris(dibenzylidenaxeton)dipaladi (0).

Luong thich hop cua chét xtc tac paladi c6 thé duge st dung 13 nim trong khoang

tir 0,001 dén 1 mol, @i véi 1 mol hop chét c6 cong thire (XXX).

Theo nhu ciu, vi du, 1-1'-bis(diphenylphosphino)feroxen,  4,5-
bis(diphenylphosphino)-9,9'-dimetylxanten, 2-dixyclohexylphosphino-2',4',6'-
triisopropyl- biphenyl, 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl, hodc 2-di-tert-
butylphosphino-3,4,5,6-tetrametyl-2',4',6'-tri-i-propylbiphenyl ¢6 thé duoc st dung dudi
dang phdi tir paladi.

Céc vi du v& bazo c6 thé duge st dung trong Budce 16 bao gbm bazo hitu co, nhu
trietylamin, diisopropyletylamin, kali-tert-butylat, natri-tert-butylat, natri metoxit, natri
etoxit, lithi hexametyl disilazit, natri hexametyl disilazit, va kali hexametyl disilazit, va
bazo vd co, nhu natri cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, natri
phosphat, va kali phosphat. Cic vi du uu tién vé dung modi phan tng bao gbm etanol,
propanol, toluen, benzen, tetrahydrofuran, 1,4-dioxan, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va hén hop dung mdi cua cac hop
chét bat ky nay. Nhiét do phan tmg thuong ndm trong khoang tir 0°C dén nhiét do hoi huu
dung mdi, va tdt hon 13 ndm trong khoang tir nhiét d trong phong dén nhiét d6 hdi lvu
dung moi. Thoi gian phan Gng thuong la tir 10 phut dén 24 gid, va t6t hon 14 tir 30 phit
dén 12 gio.

(Bu6c 17)

Buéc 17 bao gdm viée dua vao phéan Gng hop chét ¢6 cong thirc (XXX) va amin ¢6

cbng thirc (XXXII):
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trong d6 Rs va Re 12 nhu duge dinh nghia trén day; va Ris 1a nhom bao v€ hodc nguyén tir
hydro, dé tao ra hop chét c6 cong thirc (XXVII). Budc 17 ¢6 thé duoc tién hanh theo cach
gidng nhu trong Buéc 16.

Hop chit hosic muéi ctia n6 theo sang ché c6 thé 1a dang vo dinh hinh hogc két
tinh. Hop chit c6 dang két tinh duy nhit hodc hdn hop cia nhidu dang két tinh 13 ndm
trong pham Vi ctia hop chét hodc muéi ctia n6 theo sang ché. Tinh thé c6 thé dugc tao ra
bang cach ap dung cac k§ thuat két tinh da biét. Hop chét hodic mudi cia n6 theo séng ché
c6 thé dudi dang solvat (vi du, hydrat) hodc khong solvat. Hop chit dugc danh diu bing
phéi tir ddng vi (vi dy, 3H, '*C, 35S, hodc ') 1a nim trong pham vi ctia hop chit hoic

mudi ctia no theo sang ché.
Muoi cua hop chét theo sang ché c¢6 nghia 1a mudi dugc dung.

Hop chét hodc mudi cua n6 theo sang ché con bao gbm tién dugc chit ctia né.
Thuét ngit "tién dugc chit" ding dé chi hop chit dwoc chuyén héa thanh hop chét hozc
mudi ctia n6 theo sang ché thong qua phan Gng qua trung gian enzym, axit da day, hodc
dang tuong tu trong cac diéu kién sinh 1y in vivo; tic 13, hop chét gay phan mg oxy hoa,
khtr, thuy phén, hodc cac phan tng khéac bang enzym, va sau d6 dugc chuyén hoa thanh
hop chit hoic mudi ciia n6 theo séng ché, hodc hop chét giy phan ting thity phan hogc cac
phan Gng khac voéi su hd trg cua axit da day hodc axit twong ty va sau do duge chuyén
hoa thanh hop chit hodc mubi cta no theo sang ché. Theo mdt cach khac, tién duogc chét
¢6 thé 13 hop chat dugc chuyén hoa thanh hop chit hogc mubi ciia né theo sang ché trong
cac diéu kién sinh ly nhu dugc md ta trong "Iyakuhin no Kaihatsu (Pharmaceutical
Research and Development)," Hirokawa Publishing Company, 1990, vol. 7, Bunshi
Sekkei (Drug Design), trang 163-198.

Theo mot phuong an, hop chét hodic mudi cia né theo sang ché c6 hoat tinh e ché

tuyét voi khang Akt. Thuét ngir "Akt" duogc st dung trong ban moé ta bao gdm Akt clia
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ngudi hodc dong vat c6 vu khong phai ngudi, véi Akt clia ngudi duge vu tién. Thudt ngr
"Akt" con bao gdm nhiéu dang dong phén. Trong trudng hop Akt cia ngudi, vi dy, Aktl,
Akt2, va Akt3 nim trong pham vi ciia n6. Theo mdt phuong 4n, hop chat hoic mudi ctia
no theo sang ché ¢6 hoat tinh trc ché khéng it nhat mét loai, tdt hon 13 hai hoic nhiéu loai,
tdt hon nita 12 ba hoic nhiéu loai, va tdt hon nita 14 tit ca cac loai dang dﬁ“)ng phéan nhu
vay. Cu thé, Aktl hodc Akt2 dugc wu tién, va Aktl dugc wu tién hon. Hoat tinh e ché
ctia hop chét theo sang ché dén Akt c6 thé dugc thir nghiém bang k§ thuat thong thuong
da biét trong linh vuc nay (Biochem. J. vol. 385, pp. 399-408, 2005, va Cancer Res., vol.
68, pp. 2366-2374, 2008).

Theo mot phuong an, hop chét hodc mubi ctia n6 theo séng ché ¢6 hoat tinh trc ché
tuyét voi khang Rsk. Thuét ngit "Rsk" duoc st dung trong ban md ta bao gb6m Rsk ctia
ngudi hodc dong vat c6 vi khong phai nguoi, véi Rsk clia nguoi dugce uu tién. Thuat ngit
"Rsk" con bao gdm nhiéu dang ddng phan. Trong trudng hop Rsk cia nguoi, vi dy, Rskl
(RPS6KA1), Rsk2 (RPS6KA3), Rsk3 (RPS6KA2), va Rsk4 (RPS6KA6) ndm trong pham
vi cua né. Theo mdt phuong én, hop chit hoic mubi ctia né theo sang ché c6 hoat tinh trc
ché khang it nhit mét loai, t&t hon 12 hai hodc nhiéu loai, t6t hon nita 12 ba hoic nhiéu
loai, va t&t hon nita 13 tit ca céc loai dang déng phan nhu viy. Cu thé, Rsk1 dugc wu tién.
Hoat tinh Grc ché ctia hgp chét theo sang ché dén Rsk c6 thé dugc thir nghiém bang k¥
thuat thong thuong da biét trong linh vuc nay (Biol. Pharm. Bull., vol. 39. pp. 547-555,
2016).

Theo mot phuong én, hop chét hodc mudi ctia né theo sang ché ¢6 hoat tinh Grc ché
tuyét voi khang S6K. Thuat ngit "S6K" dugc sir dung trong ban md ta bao gbm S6K ciia
ngudi hodc dong vat ¢6 v khong phai ngudi, véi S6K cla ngudi duge uu tién. Thuat ngix
"S6K" con bao gdm nhidu dang ddng phan. Trong trudng hop S6K cua nguoi, vi duy,
S6K1 (RPS6KB1) va S6K2 (RPS6KB2) ndm trong pham vi ctia n6. Theo mdt phuong an,
hop chét hodc mudi cia no theo sang ché ¢6 hoat tinh trc ché khang it nhit mot loai, va tdt
hon 14 tit ca céc loai dang ddng phan nhu vay. Cu thé, S6K1 dugc wu tién. Hoat tinh tc
ché ctia hop chét theo sang ché dén S6K c6 thé dugc thir nghiém bing k§ thuét thong
thuong da biét trong linh vyc nay (J. Biol. Chem., vol. 285, pp. 45 87-4594,2010).
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Theo mot phuong an, hop chét hodc mubi ctia né theo séng ché c6 hoat tinh trc ché
tuyét voi khang Akt. Vi vdy, né hitu ich dé 1am thudc dé ngan ngira hodc didu tri bénh
lién quan dén Akt. Thuat ngit "bénh lién quan dén Akt" ding dé chi bénh c6 thé c6 duoc
su giam ty 1€ méc, sy thuyén gidm va giam bét céc triéu chirg, va/hodc phuc hdi hoan

toan nho su loai bd, ngin chin, va/hodc e ché chirc ning Akt.

Theo mot phuong 4n, hop chét hodc mubi ctia né theo sang ché ¢6 hoat tinh rc ché
tuyét voi khang Rsk. Vi vy, n6 hitu ich dé 1am thudc dé ngan ngira hodc didu tri bénh
lién quan dén Rsk. Thuét ngit “bénh lién quan dén Rsk" dung d& chi bénh c6 thé ¢6 dugce
su gidm ty 1€ méc, sy thuyén gidm va giam bot cdc triéu chimg, va/hodc phuc hdi hoan

toan nho loai bo, ngin chin, va/hodc e ché chirc nang Rsk.

Theo mét phuong an, hop chit hodc mudi ctia n6 theo sang ché ¢6 hoat tinh e ché
tuyét voi khang S6K. Vi vay, no6 hitu ich dé 1am thudc dé ngin nglra hodc diéu tri bénh
lién quan dén S6K. Thuét ngit “bénh lién quan dén S6K" dung dé chi bénh c6 thé c6 dugc
su giam ty 1€ méc, su thuyén gidm va giam bét céc triéu ching, va/hodc phuc hdi hoan

toan nho loai bod, ngin chin, va/hodc trc ché chirc ndng S6K.

Cac vi du vé& “bénh lién quan dén Akt," “bénh lién quan dén Rsk," va “bénh lién
quan dén S6K" bao gbdm, nhung khong chi gi6i han &, bénh ung thu, bénh tu mién, va
bénh ting globulin huyét dai phén t. Cac khdi u duoc dé cap dén theo séng ché khong bi
gi6i han cu thé. Cac vi du vé chung bao gdm bénh ung thu d4u va cb, bénh ung thu hé
tiéu hoa (vi du, bénh ung thu thyc quéan, bénh ung thu da day, caxinom ta trang, bénh ung
thu gan, bénh ung thu dai mét bao gdm bénh ung thu bang quang va caxinom tuyén 6ng
mat, bénh ung thu tuyén tuy, va bénh ung thu rudt gia bao gém bénh ung thu dai truc
trang, bénh ung thu rudt két, va bénh ung thu tryc trang), bénh ung thu phéi (vi du, bénh
ung thu phdi té bao khong nhd, bénh ung thu phdi té bao nhé, va u trung biéu md), bénh
ung thu v, bénh ung thu hé sinh duc (vi dy, bénh ung thu buéng trimg va bénh ung thu
tr cung bao gdm bénh ung thu c¢d tir cung va bénh ung thu ndi mac tr cung), bénh ung
thu dudng tiét niéu (vi dy, bénh ung thu thin, bénh ung thu bang quang, bénh ung thu
tuyén tién liét, va u tinh hoan), u tao huyét (vi du, bénh bach clu, u lympho 4c tinh, va

bénh da u tuy), u xuwong va mo mém, bénh ung thu da, va u ndo. Khéi u duge dé cap dén
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theo sang ché tt hon 1a bénh ung thw hé tiéu héa va bénh ung thw hé sinh duc, va t6t hon

nita 1a bénh ung thu rudt gia va bénh ung thu ndi mac tir cung.

Theo mét phuong an, hop chit hoic mudi ctia n6 theo sang ché trc ché dong thoi it
nhit hai kinaza dugc chon tir nhém bao gém Akt, Rsk, va S6K. Vi du, hop chit hoidc
mudi cia né theo sang ché e ché déng thoi Akt va Rsk. Vi du, hgp chit hodc mudi cia
né6 theo sang ché e ché ddng thoi Akt va S6K. Vi du, hop chét hodc mudi ctia né theo
sang ché trc ché ddng thoi Rsk va S6K. Vi dy, hop chit hodc mubi cia né theo sang ché
trc ché ddng thoi Akt, Rsk, va S6K. Bang cach trc ché ddng thoi it nhét hai kinaza dugc
chon tir nhém bao gém Akt, Rsk, va S6K b%mg cach st dung mot hop chét don 1&, cac tac
dung phu c6 thé duoc lam giam di va tac dung diéu tri hiép déng c6 thé dat dugc mot
cach hiéu qua hon, so vé6i trudng hop trong d6 cic kinaza nay dugc (e ché ddng thoi bang

céch st dung nhiéu hop chét.

Khi hop chét hoic mudi cua nd theo sang ché dugc st dung dudi dang thubc, chit
mang dugc dugc két hop theo nhu cAu, va dang liéu lugng bit ky c6 thé duoc chip nhan
theo tac dung ngédn nglra hodc diéu tri bénh dang quan tdm. Dang lidu luong bét ky, nhu
ché phém dung qua duong miéng, ché phém tiém, thudc dan, thuéc md, thube x0ng hit,
cao d4n ngoai da, va dang tuong tu co thé dugc chip nhan, véi ché pham ding qua dudng
miéng dugc uu tién. Céc dang lidu lugng nhu vay c6 thé duoc bao ché theo céc k¥ thuat

thong thuong da biét dbi v6i ngudi ¢ hidu biét trung binh trong linh vyc nay.

Pé 1am chét mang dugc dung, cac loai chét mang hittu co hodc vo co khac nhau ma
thuong dugce st dung cho dugce phém dugc sir dung. Chit mang dugce dung dugc két hop
vao thudc dudi dang, vi duy, t4 dugc, chét lién két, chét phan ra, chét bdi tron, hodc chat
tao mau trong ché phém rén hoic dung moi, chit hoa tan, chit tao hdn dich, chét déng
truong, chat dém, hoic chét 1am ngudi trong ché phdm long. Theo nhu cdu, chét phu gia,
nhu chét chéng bao quan, chét chdng oxy hoa, chit tao mau, chit 1am ngot, chat n dinh,

hodc dang twong tu, c thé duoc st dung.

Khi bao ché ché pham rin d¢ dung qua duong miéng, t4 dugc va, theo nhu cau,

chét lién két, chit phan 13, chét bdi tron, chit tao mau, chét tao huong vi, va chét tuong tu
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duogc bo sung vao hop chat theo sang ché. Sau ddy, vién nén, vién nén duge bao, hat, bot,

vién nang, va dang tuong tu co thé dugc bao ché theo cac k¥ thuat thong thudng.

Khi bao ché ché phém tidm, chat bién dbi do pH, chit dém, cht én dinh, chit dang
truong, chét giy té cuc by, va chit tuong tw dugc bd sung vao hop chét theo sang ché. Vi
vay, ché phém tiém dé dung dudi da, trong co, va trong tinh mach c6 thé dugc bao ché

theo cac k¥ thuat thong thuong.

Lugng hop chét theo séng ché dugc két hop vao dang don vi lidu lwong thay ddi
tiry thudc vao, vi dy, triéu ching ctia bénh nhan ma hop chét nay dugce st dung hodc dang
lidu luong cta né. Nhin chung, lugng nay nam trong khoang tir 0,05 dén 1000 mg trong
truong hop ché phim ding qua dudng miéng, lwong nay nim trong khoang tir 0,01 dén
500 mg trong trudng hop ché phim tiém, va lugng nay nim trong khoang tir 1 dén 1000

mg trong trudng hop thubc dan trong mdi dang don vi lidu luong.

Mot lidu thude c6 dang liéu lwgng dugc md ta trén day trong mdi ngay thay ddi tuy
thudc vao, vi du, triéu chiing, trong lugng co thé, do tudi, gidi tinh, va céc tinh trang bénh
khac cta bénh nhan. Do d6, lidu nhu vay khong thé duge xé4c dinh chung. Luong hop chét
theo sang ché c6 thé thuong 1a nam trong khoang tir 0,05 dén 5000 mg, va tbt hon 1a tir
0,1 dén 1000 mg mdi ngay & mdi ngudi 16n (trong luong co thé: 50 kg). Hop chit & lugng

nhu vay tdt hon 13 duoc st dung mot 14n hodc 2 hodc 3 lan riéng r& mot ngay.
Vi du thwce hién sang ché

Sau day, sang ché dugc mo ta chi tiét hon ¢6 tham khao céc vi du va vi du tht

nghiém, mic du sang ché khong bi giéi han & cac vi du nay.

Trong céc vi dy, cac chét phan @ng c6 ban trén thi trudng duge sit dung trir khi ¢6
quy dinh khéc. Sic ky cdt silicagel va sdc ky cot silicagel bazo dugce thuc hién bang cach
str dung cOt duge dong goi tir trude dugce san xuit béi SHOKO Science Co., Ltd. hodc
Biotage AB. Phé NMR dugc do bing céch st dung pho ké AL 400 (400 MHz; JEOL)
hoic Mercury 400 (400 MHz; Varian). Khi dung méi dugc do-te-ri héa chta
tetrametylsilan, cac phép do dugc tién hanh bing cach st dung tetrametylsilan lam chét

ndi chudn. Trong céc trudng hop khac, dung mdi NMR dugce st dung lam chat ndi chuan.
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T4t ca cac gia tri 8 duoc chi ra tinh theo phéan tridu (ppm). Cac phan ing vi séng dugc tién

hanh bing cach sir dung Initiator® dugc sén xuét boi Biotage AB.

Phd LCMS duoc do bang cach sit dung SQD dugc san xuét bdi Waters trong céc
didu kién dugc mo ta dudi day.

Cot: Acquity BEH C18, 2,1 x 50 mm, 1,7 pm

Phat hién MS: ESI duong

Phat hién UV: 254 va 210 nm

Tbc d6 dong chay cuia cot: 0,5 ml/phut

Pha dong: Nudc/axetonitril (axit formic 0,1%)

Luong ti€m: 1 pl

Gradien

Thoi gian (phut) -+ Nuébc Axetonitril
0 95 5
0,1 95 5
2,1 5 95
3,0 két thic

Céc ky hiéu viét tit 1a nhu duogc dinh nghia dudi day.
S: Vach don

d: Vach doi

t: Vach ba

q: Vach bén

dd:  Hai vach do6i

dt: Hai vach ba

ddd: Hai vach doi kép

m: Mirc boi

br:  Phd rong

DMSO-Ds: Dimetyl sulfoxit dugc do-te-ri hoa

CDCls: clorofom dugc do-te-ri hda
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THEF: Tetrahydrofuran

DMF: N,N-dimetylformamit
DMSO: Dimetyl sulfoxit

DIPEA: N,N-Diisopropyletylamin

HATU: O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyl uroni
hexaflophosphat

NBS: N-bromosucxinimit

TFA: Axit trifloaxetic

Vi dy dbi chiéu 1: 4-Clo-7-(2,4-dimetoxybenzyl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-
6(7H)-on (Vi du ddi chiéu (1))

Hon hop cua 4-clo-7-(2,4-dimetoxybenzyl)-5SH-pyrolo[2,3-d]pyrimidin-6(7H)-on
(6g), THF (93,8ml), va tert-butoxykali (6,32g), metyl iodua (3,51ml) dugc bd sung tir tir
tirng giot, va sau d6 hdn hop thu dugc duge khudy & nhiét do trong phong trong 2 gio.
Amoni clorua chira nuéc bdo hoa dugc bd sung vao hdn hop phan ting, va sau d6 hon hop
nay dugc chiét bé‘mg clorofom. Lép hitu co dugce 1am kho trén natri sulfat khan, dugc loc,
va sau d6 duoc co dac. Phan cin thu dugc duoc tinh ché béng sic ky cot silicagel dé thu

dwgc hop chit néu & dé muc duéi dang chat rdn mau tréng (Vi du ddi chiéu (1)).

Vi du d6i chibu 2: 4-Clo-7-(2,4-dimetoxybenzyl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-
6(7H)-on (Vi du dbi chiéu (2))

Budc 1:

Hon hop cla trietyl propan-1,1,2-tricarboxylat (3,0g) dugc tbng hop bang phuong
phap dugc md ta trong Pierik, Antonio J.; Ciceri, Daniele; Broeker, Gerd; Edwards,
Christopher H.; McFarlane, William; Winter, Joachim; Buckel, Wolfgang; Golding,
Bernard T.; Journal of the American Chemical Society, 124 (47), 14039-14048; 2002,
metanol (7,0ml), va natri metoxit (25%, dung dich metanol, 0,050ml) dugc khqu & nhiét
do trong phong trong 3 gi¢. Sau khi hdn hop phéan tmg dugc cd dic trong diéu kién ap
suét giam, natri metoxit (25%, dung dich metanol, 5,3g), metanol (2ml), va formamidin
axetat (1,3g) duoc bd sung vao do, va hén hop nay dugc khudy & nhiét do trong phong
trong 15 gid. Hydro clorua (5-10%, dung dich metanol, 19ml) dugc bd sung vao hdn hop
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phan tng, va hdn hop nay dugc khudy & 0°C trong 15 phut. Chét rén thu dugc duoc gom
bang cach loc, dugc rira bang metanol, va dugc 1am kho trong didu kién 4p sudt giam. Vi
vay, metyl 2-(4,6-dihydroxypyrimidin-5-yl)propionat thu dugc dudi dang chét rin mau
tréng (Vi du ddi chidu (2-1)).

Budc 2:

Hén hop cta Vi du dbi chiéu (2-1) (1,2g), phospho oxyclorua (3,5ml), va N,N-
dietylanilin (4,0ml) duogc khudy & nhiét o 130°C trong 3 gid. Hon hop thu duge duge
1am mat xubng nhiét do trong phong, dugc pha lodng bang toluen (40ml), va duge rét vao
nuée da. Lép hitu co duge tach ra, duge lam kho trén natri sulfat khan, duoc loc, va sau
dé dugc co dac. Phén cin thu dugce duoc tinh ché béng séc ky cot silicagel dé thu duoc
metyl 2-(4,6-diclopyrimidin-5-yl)propionat duéi dang chit rdn mau nau (Vi du dbi chiéu
(2-2)).

Budc 3:

Hbn hop cua Vi du dbi chiéu (2-2) (0,50g), 2,4-dimetoxybenzylamin (0,35ml),
DIPEA (0,44ml), va DMF (5ml) dugc khudy & nhiét @6 60°C trong 2,5 gid. Hon hop phan
ung duge l[am mat xubng nhiét dd trong phong, dugc pha lodng bang etyl axetat, va dugc
rua lién tuc bﬁng nudc, axit clohydric 1IN, nudc, va nude mudi bdo hoa theo thr tu do.
Lép hitu co duge 1am khd trén natri sulfat khan, duoc loc, va sau d6 duge cd dac. Phan
cin thu dugc duoc hoa tan trong toluen (10ml), hydrat cia axit p-toluensulfonic (20mg)
duoc bd sung vao do, va sau dé dugc gia nhiét trong diéu kién hdi luu trong 2,5 gio. Hbn
hop phan tng dugc lam mat xudng nhiét do trong phong, dugc pha lodng bing etyl axetat,
va dugc rira lién tuc bang nude va natri bicacbonat chira nudc bdo hoa theo thir tw d6. Lép
hitu co dugc lam kho trén natri sulfat khan, dugc loc, va sau d6 dugce c¢d dic. Etyl axetat
duoc bd sung vao phan cin thu dugc va hdn hop ndy duge khudy & nhiét do trong phong.
Chét rén thu dugc duge gom bang cach loc dé thu duge hop chit néu & dé muc dudi dang
chét rén mau tring (Vi du dbi chiéu (2)).

Vi du ddi chiéu 3: 7-(2,4-dimetoxybenzyl)-5-metyl-4-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-yl)-SH-pyrolo[2,3-d]pyrimidin-6(7H)-on
(Vi du dbi chiéu (3))
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Tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-
1(2H)-carboxylat (1,0g) dugc hoa tan trong diclometan (2,0ml) va TFA (2,0ml), va dung
dich nay dugc khudy & nhiét do trong phong trong 15 phit. Hon hgp phan ung duge cd
dic va dugc lam kho. Phan cin thu dugc duogc bd sung Vi du dbi chiéu (2) (1,1g), DMSO
(7,0ml), va DIPEA (2,3ml) dugc bd sung, va sau do dugc khqu & nhiét @6 120°C trong 4
giod trong didu kién chiéu xa vi séng. Hén hop nay dugc lam mat xubng nhiét do trong
phong, nuéc dugc bd sung vao d6, va sau do hdn hop nay duge chiét bang etyl axetat.
Lép hitu co dugc 1am kho trén natri sulfat khan, duge loc, va sau d6 duogc cd dic. Phan
can thu duoc dugc tinh ché bing sdc ky cot silicagel dé thu duoc hop chét néu & d& muc

dudi dang chét v dinh hinh mau tring (Vi du déi chiéu (3)).

Vi du dbi chiéu 4: 7-(2,4-dimetoxybenzyl)-4-(4-iodopiperidin-1-yl)-5,5-dimetyl-5H-
pyrolo[2,3-d]pyrimidin-6(7H)-on (Vi du déi chiéu (4))
Bude 1:

Hon hop cta Vi du dbi chiéu (1) (6,22g), DIPEA (6,23ml), 4-hydroxypiperidin
(1,99g), va DMSO (24ml) dugc khudy & nhiét do 130°C trong 3 givr trong diéu kién chiéu
xa vi séng. Hon hop phan tmg dugc pha lodng bang etyl axetat va sau d6 dugc rira bang
nuée. Lép hitu co duge 1am kho trén natri sulfat khan, duge loc, va sau d6 duogc co dic.
Phan cin thu duoc dugc tinh ché bang sic ky cot silicagel dé thu dugc 7-(2,4-
dimetoxybenzyl)-4-(4-hydroxypiperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3-d] pyrimidin-
6(7H)-on du¢i dang chét rin mau vang (Vi du d6i chiéu (4-1)).

Budc 2:

Hbn hop ctia Vi du dbi chiéu (4-1) (7,14g) va THF (89,4ml), iot (6.81g),
triphenylphosphin (7,04g), va imidazol (1,83g) dugc bd sung & nhiét do 0°C, nhiét do
duoc tang 1én dén nhiét do trong phong, va hdn hop nay duge khudy trong 1 gid. Natri
thiosulfat chtra nuéc bdo hoa duge bd sung vao hdn hgp phan tmg va san pham thu duoc
duoc chiét béng etyl axetat. L&p hitu co dugc lam khd trén natri sulfat khan, duogc loc, va
sau do dugc co dac. Phan cin thu duge dugc tinh ché béng sic ky cot silicagel va sau do

duoc tai két tinh bang metanol (80ml). Chét rén thu dwoc duoc gom bang cach loc va

-48-



33646

dugc lam kho dé thu dugc hop chit néu & d& muyc dudi dang bot mau tréng (Vi du dbi
chiéu (4)).

Vi du dbi chiéu 5: 5,5-dimetyl-4-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-
dihydropyridin-1(2H)-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Vi du ddi chiéu (5))

Hon hop cta tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin-1-carboxylat (2,25g), hydro clorua (dung dich 1,4-dioxan, 4M, 6ml), va
clorofom (3ml) dugc khudy & nhiét d¢ trong phong trong 3 gio. Hon hop phan tng dugc
cd dac, 4-clo-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (1,31g) dugc tong hop
bing phuong phip dugc md ta trong Shepherd, Timothy Alan; Dally, Robert Dean;
Joseph, Sajan; US 2010/0120801A1, DIPEA (4,62ml), va DMSO (10ml) duoc bb sung
Vao pha‘in can thu dugc, va hén hop thu dugc dugc khuéy & nhiét do 140°C qua dém.
Nuée duge bd sung vao hdn hgp phéan ung, va sau dé hdn hop nay dugc chiét bang etyl
axetat. Lop hitu co dugce lam kho trén natri sulfat khan, dugc loc, va sau do6 duoc cd dac.
Phén cin thu duge duge tinh ché bang sdc ky cot silicagel @8 thu duge hop chat néu & dé
muc dudi dang chét v dinh hinh mau vang nhat (Vi du dbi chiéu (5)).

Vi du 1: 4-(4-(5-((2-(tert-butylamino)etyl)amino)-5'-flo-[2,3'-bipyridin]-6-yl)piperidin-1-
yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (1))

Budce 1:

Hon hop ctia 3-amino-2-bromopyridin (4,0g), tert-butyl 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-y1)-1,2,3,6-tetrahydropyridin-1-carboxylat (9,0g), phtc chit 1,1
bis(diphenylphosphino)feroxen-paladi (II) diclorua-diclometan (1,9g), 1,4-dioxan (25ml),
va natri cacbonat chtta nudc (2M, 15ml) dugc khuéy & nhiét d6 100°C trong 3 gio. Hbén
hop dugc lam mat xubng nhiét dd trong phong, dugc pha lodng bing nudc, va sau do
duoc chiét béng etyl axetat. Lop hitu co dugc lam kho trén natri sulfat khan, duoc loc, va
sau d6 duoc cd dac. Phén can thu duoc duge tinh ché be‘“mg sic ky cot silicagel bazo dé
thu dugc tert-butyl 3-amino-5',6'-dihydro-[2,4'-bipyridin]-1' (2'H)-carboxylat dudi dang
chét dang ddu mau nau (Hop chét (1-1)).

Budc 2:
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Hoén hop ctia Hop chét (1-1) (9,0g), etyl axetat (80ml), va paladi 10% trén cacbon
(2,5g) duoc khudy trong mdi trudong hydro & nhiét d6 trong phong trong 14 gio. Sau khi
thé nito, hdn hop phan tmg dugc loc. Chét loc dugc cd dic dé thu duoc tert-butyl 4-(3-
aminopyridin-2-yl)piperidin-1-carboxylat (Hop chét (1-2)) duédi dang chit vo dinh hinh
mau nau.

Buéec 3:

Hon hop cua Hop chét (1-2) (7,5g), THF (60ml), va dime glycolaldehyt (4,2g),
dung dich chra natri xyanobohydrua 0,5M-kém clorua 0,25M trong metanol (30ml) dugc
bd sung ddng thoi khudy. Sau khi hdn hop phan tng duoc khudy & nhiét do trong phong
trong 16 gid, nuéc va dung dich nuéc amoniac 28% dugce bd sung. Hon hop thu duge
dugc khudy, va dung méi hiru co dugce loai bo bang cach 1am bay hoi trong diéu kién ap
sudt giam. Hon hop thu duoc dugc chiét bang clorofom. Lép hitu co duoc lam kho trén
natri sulfat khan, dugc loc, va sau d6 dugc co dac. Phan cin thu duoc duge tinh ché bing
sic ky cot silicagel bazo dé thu dugc tert-butyl 4-(3-((2-hydroxyetyl)amino)pyridin-2-
yl)piperidin-1-carboxylat dudi dang chét rin mau vang nhat (Hop chét (1-3)).

Buéc 4:

Hon hop cia Hop chét (1-3) (5,5g) va THF (100ml), NBS (3,2g) duoc bd sung, va
hén hop nay duoc khudy & nhiét do trong phong trong 90 phut. Hbn hop thu duge dugce
bd sung natri bicacbonat chira nu6c bao hoa va natri sulfit chira nu6c bio hoa, va hdn hop
duoc chiét béng clorofom. Lép hitu co dugc tach ra, dugc lam kho trén natri sulfat khan,
dugc loc, va sau d6 dugc cd dic. Phan cin thu dugc duogc tinh ché b%mg sdc ky cot
silicagel bazo d8 thu dugc tert-butyl 4-(6-bromo-3-((2-hydroxyetyl)amino)pyridin-2-
yl)piperidin-1-carboxylat du¢i dang chét rén mau nau (Hop chét (1-4)).

Budc 5:

Hop chat (1-4) (6,9g) duge hoa tan trong TFA (20ml), va dung dich dugc khudy &
nhiét d6 trong phong trong 30 phut. Sau khi hdn hop phan tng duge cb dic, dung dich
amoniac metanol (7M, 10ml) dugc bd sung vao phan cdn, va san pham thu duge dugc

khudy & nhiét do trong phong. Nudce mudi dugc bd sung vao hdn hop phan tng, va sau d6
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hdn hop nay dugc chiét bing hdn hop dung mdi cia clorofom-etanol (4:1). Lép hitu co
duoc tach ra, duge lam khd trén natri sulfat khan, va sau d6 dugc loc. Chét loc dugc cb
dic dé thu dugc 2-((6-bromo-2-(piperidin-4-yl)pyridin-3-yl)amino)etanol dudi dang chét
v6 dinh hinh mau nau (Hop chét (1-5)).

Buéc 6:

H3n hop ctia Hop chét (1-5) (5,1g), Vi du dbi chiéu (1) (6,6g), DMSO (34ml), va
DIPEA (30ml) dugc khudy & nhiét do 150°C trong 16 gid. Sau khi hdn hop dugc lam
mét, nude duge bd sung vao do, va sau d6 hdn hop nay dugc chiét bing etyl axetat. Lop
hitu co dugc 1am kho trén natri sulfat khan, dugc loc, va sau d6 dugc co dac. Phéan cin thu
dugc duge tinh ché bing sic ky cot silicagel dé thu dugc 4-(4-(6-bromo-3-((2-
hydroxyetyl)amino)pyridin-2-yl)piperidin-1-y1)-7-(2,4-dimetoxybenzyl)-5,5 -dimetyl-5H-
pyrolo[2,3-d]pyrimidin-6(7H)-on duéi dang chét rén mau nau (Hop chit (1-6)).

Budc 7:

Hén hop cta Hop chat (1-6) (11g), triphenylphosphin (6,1g), va THF (90ml),
cacbon tetrabromua (7,8g) dugc bd sung trong didu kién 1am lanh bang d4. Hon hop thu
duoc dugc khudy & nhiét do trong phong trong 30 phit, natri bicacbonat chira nudc bdo
hoa duge bd sung vao do, va sau .dé hdn hop nay duge chiét bang etyl axetat. L6p hitu co
duoc rira lién tuc bang nude va nude mudi bio hoa theo tht tw d6, va sau d6 san pham thu
dugc duge 1am kho trén natri sulfat khan. Sau khi chét khong tan dugc tach ra bang cach
loc, chit loc duge co dic. Phén cin thu duge duoc tai két tinh tir hdn hop cia clorofom
(8ml) va metanol (110ml). Chét tén thu dugc duge gom bang cach loc va duge 1am kho
d8 thu dugc 4-(4-(6-bromo-3-((2-bromoetyl)amino)pyridin-2-yl)piperidin-1-yl)-7-(2,4-
dimetoxybenzyl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on dudi dang chét rin
mau tring (Hop chét (1-7)).

Budce 8:
Hon hop ctia Hop chét (1-7) (0,85g), THF (3ml), va tert-butylamin (0,66ml) dugc

khudy & nhiét do 75°C qua dém. Hon hop phan tng duge co dic, va sau do phan cin thu
dugc duge tinh ché bing sic ky cot silicagel bazo dé thu duogc 4-(4-(6-bromo-3-((2-(tert-
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butylamino)etyl)amino)pyridin-2-yl)piperidin-1-y1)-7-(2,4-dimetoxybenzyl)-5,5-dimetyl-
5H-pyrolo[2,3-d]pyrimidin-6(7H)-on dudi dang chét rén mau tréng (Hop chét (1-8)).
Budce 9:

Hén hop ctia Hop chét (1-8) (0,15g), axit 3-flopyridin-5-boronic (0,050g), 1,4-
dioxan (3,5ml), natri cacbonat chita nudc (2M, 0,40ml), va clo(2-dixyclohexylphosphino-
2' 4 6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl)] paladi (II) (0,020g) duoc
khudy & nhiét do 100°C trong 2 gid, dugc lam mét, va sau d6 duge pha loang bing etyl
axetat. Hon hop duoc rira lién tuc bang nudc va nudc mubi bo hoa theo thit tur d6, va 16p
hitu co dugc 1am khé trén natri sulfat khan. Chét khong tan dugc loc va sau do chét loc
duogc co dac. Phén cin thu duge duoc tinh ché béng sic ky cdt silicagel bazo dé thu duoc
4-(4-(5-((2-(tert-butylamino)etyl)amino)-5'-flo-[2,3'-bipyridin]-6-yl)piperidin-1-yl)-7-
(2,4-dimetoxybenzyl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on dud¢i dang chit
ran mau trdng (Hop chét (1-9)).

Budc 10:

Hbn hop ciia Hop chét (1-9) (0,050g), anisol (0,2ml), va TFA (2ml) dwoc khudy &
nhiét do 140°C trong 1 gi¢ trong didu kién chiéu xa vi séng. Hon hop phan (g dugce cd
dac, va sau do phén can thu duogc dugc tinh ché béng séc ky cot silicagel bazo dé thu
duoc hop chét néu & d& muc (Hop chat (1)).

Vi du 2: 4-(4-(6'-flo-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,3'-bipyridin]-6-yl)piperidin-1-
yl)-3,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (2))

Hop chét néu & dé muc (Hop chit (2)) thu dugc theo cach gidng nhu trong Vi du 1,
ngoai trir 1a pyrolidin duge st dung thay cho tert-butylamin va axit 2-flopyridin-5-boronic
dugc st dung thay cho axit 3-flopyridin-5-boronic.

Vi du 3: 4-(4-(6-(1,3-dimetyl-1H-pyrazol-5-y1)-3-((2-(pyrolidin-1-yl)etyl)amino)pyridin-
2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (3))

Hop chét néu & d& muc (Hop chat (3)) thu duoc theo céch gibng nhu trong Vi du 1,
ngoai trir 1 pyrolidin dugc st dung thay cho tert-butylamin va 1,3-dimetyl-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol dwoc st dung thay cho axit 3-flopyridin-5-
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boronic.
Vi du 4: 4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(1-diflometyl)-1H-pyrazol-4-yl)
pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chat
4))

Hop chét néu & dé muc (Hop chit (4)) thu dugc theo cach gidng nhu trong Vi du 1,
ngoai trir 13 1-(diflometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol dugc su
dung thay cho axit 3-flopyridin-5-boronic.

Vi du 5 4-(4-(5,6"-Diflo-5-((2-(isopropylamino)etyl)amino)-[2,3'-bipyridin]-6-
yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (5))

Hop chét néu & dé muc (Hop chit (5)) thu dugc theo cach gidng nhu trong Vi du 1,
ngoai trir 1a isopropylamin dugc sit dung thay cho tert-butylamin va pinacol este cua axit

2,3-diflopyridin-5-boronic dugc sir dung thay cho axit 3-flopyridin-5-boronic.

Vi du 6: 4-(4-(6-(2,4-dimetylthiazol-5-y1)-3-((2-(isopropylamino)etyl)amino) pyridin-2-
yl)piperidin-1-y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (6))

Hop chit néu & dé muc (Hop chit (6)) thu dugce theo cach gidng nhu trong Vi du 1,
ngoai trir 13 isopropylamin dugc st dung thay cho tert-butylamin va 2,4-dimetyl-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3-thiazol duoc st dung thay cho axit 3-
flopyridin-5-boronic.

Vi du 7: 4-(4-(5'-Metoxy-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,3'-bipyridin]-6-
yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (7))

Hop chét néu & d& muc (Hop chét (7)) thu dugc theo cach giéng nhur trong Vi du 1,
ngoai trir 14 pyrolidin dugc st dung thay cho tert-butylamin va pinacol este cta axit 3-
metoxypyridin-5-boronic dugc sit dung thay cho axit 3-flopyridin-5-boronic.

Vi du 8: 4-(4-(5'-flo-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,3'-bipyridin]-6-yl)piperidin-1-
yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (8))
Hop chét néu & d& muc (Hop chit (8)) thu dugc theo cach gidng nhu trong Vi du 1,

ngoai trir 1a pyrolidin dugc sir dung thay cho tert-butylamin.
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Vi du 9: 4-(4-(6-(3-Clo-1-metyl-1H-pyrazol-5-y1)-3-((2-(dimetylamino)etyl)
amino)pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on
(Hop chét (9))

Hop chét néu & d& muc (Hop chit (9)) thu dugc theo cach gidng nhu trong Vi du 1,
ngoai trir 1a dimetylamin (2M, dung dich THF) dugc st dung thay cho tert-butylamin va
3-clo-1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol dugc st dung thay

cho axit 3-flopyridin-5-boronic.

Vi du 10:  4-(4-(3-((2-(Isopropylamino)etyl)amino)-6-(1-metyl-3-(triflometyl)-1H-
pyrazol-S-yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)—
on (Hop chat (10))

Hop chét néu & dé muc (Hop chit (10)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 13 isopropylamin dugc st dung thay cho tert-butylamin va axit I-metyl-3-

triflometylpyrazol-5-boronic dugc sir dung thay cho axit 3-flopyridin-5-boronic.

Vi du 11:  4-(4-(6-(3-Clo-1-metyl-1H-pyrazol-5-yl)-3-((2-(isopropylamino)etyl)
amino)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5SH-pyrolo[2,3 -d]pyrimidin-6(7H)-on
(Hop chét (11))

Hop chit néu & d& muc (Hop chét (11)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 13 isopropylamin dugc st dung thay cho tert-butylamin va 3-clo-1-metyl-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol dugc st dung thay cho axit 3-
flopyridin-5-boronic.
Vi du 12: 4-(4-(5-((2-(Etylamino)etyl)amino)-S'-ﬂo[2,3'-bipyridin]-6-y1)piperidin-l-yl)-
5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (12))

Hop chét néu & d& muc (Hop chit (12)) thu duge theo cach gidng nhu trong Vi du
1, ngoai trir 13 etylamin (2M, dung dich THF) dugc st dung thay cho tert-butylamin.
Vi du 13: 4-(4-(2'-ﬂo-5-((2-(pyrolidin-1-yl)etyl)amino)—[2,4’-bipyridin]-6-y1)piperidin-1-
y1)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (13))

Hop chat néu & d& muc (Hop chit (13)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 12 Vi du dbi chiéu (2) duge st dung thay cho Vi du dbi chiéu (1), pyrolidin
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duoc st dung thay cho tert-butylamin, va axit 2-flopyridin-4-boronic dugc sir dung thay
cho axit 3-flopyridin-5-boronic.

Vi du 14: 4-(4-(6-(Furan-3-yl)-3-((2-(pyrolidin-1-yl)etyl)amino)pyridin-2-yl)piperidin-1-
yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét 14)

Hop chét néu & dé muc (Hop chét (14)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 13 Vi dy ddi chiéu (2) duge sir dung thay cho Vi du di chiéu (1), pyrolidin
duoc st dung thay cho tert-butylamin, va 3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDfuran dugc st dung thay cho axit 3-flopyridin-5-boronic.

Vi du 15: 4-(4-(5-((2-(Isopropylamino)etyl)amino)-5'-metoxy-[ 2,3'-bipyridin]-6-
yD)piperidin-1-yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (15))

Hop chit néu & d& muc (Hop chét (15)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 1a Vi du ddi chibu (2) dugc st dung thay cho Vi du doi chiéu (1),
isopropylamin dugc st dung thay cho tert-butylamin, va pinacol este cua axit 3-

metoxypyridin-5-boronic dugc sit dung thay cho axit 3-flopyridin-5-boronic.

Vi du 16: 4-(4-(5'-flo-2'-metoxy-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,4"-bipyridin]-6-
yD)piperidin-1-yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (16))

Hop chét néu & d& muc (Hop chét (16)) thu duge theo cach gidng nhu trong Vi du
1, ngoai trir 1a Vi du dbi chiéu (2) duge sir dung thay cho Vi du dbi chiéu (1), pyrolidin
duge st dung thay cho tert-butylamin, va axit 5-flo-2-metoxypyridin-4-boronic dugc su
dung thay cho axit 3-flopyridin-5-boronic.
Vi du 17: 4-(4-(2'-flo-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,3'-bipyridin]-6-yl)piperidin-1-
yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (17))

Hop chét néu & d& muc (Hop chit (17)) thu duge theo cach gidng nhu trong Vi du
1, ngoai trir 1a Vi du dbi chiéu (2) duge st dung thay cho Vi du dbi chiéu (1), pyrolidin
duge str dung thay cho tert-butylamin, va axit 2-flopyridin-3-boronic duge st dung thay
cho axit 3-flopyridin-5-boronic.
Vi du 18: 5-Metyl-4-(4-(3-((2-(pyrolidin-1-yl)etyl)amino)-6-(thiophen-3-yl)pyridin-2-
yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (18))
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Hop chét néu & d&& muc (Hop cht (18)) thu duoc theo cach giéng nhu trong Vi du
1, ngoai trir 12 Vi du dbi chiéu (2) dugc st dung thay cho Vi du dbi chiéu (1), pyrolidin
duoc st dung thay cho tert-butylamin, va axit 3-thienylboronic dugc st dung thay cho

axit 3-flopyridin-5-boronic.

Vi du 19: 4-(4-(5'-flo-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,3'-bipyridin]-6-yl)piperidin-1-
yD)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (19))

Hop chét néu ¢ & muc (Hop cht (19)) thu dugc theo cach gidng nhu trong Vi dy
1, ngoai trir 1a Vi du déi chiéu (2) duoc sir dung thay cho Vi du dbi chiéu (1), va pyrolidin
duoc sir dung thay cho tert-butylamin.

Vi du 20: 5-Metyl-4-(4-(6-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)-3-((2-(pyrolidin-1-
yl)etyl)amino)pyridin-2-yl)piperidin-1-y1)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (20))

Hop chit néu & d& muc (Hop chét (20)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 1a Vi dy di chiu (2) dugc sir dung thay cho Vi dy dbi chiéu (1), pyrolidin
dugc st dung thay cho tert-butylamin, va axit 1-metyl-3-triflometylpyrazol-5-boronic

dugc st dung thay cho axit 3-flopyridin-5-boronic.

Vi du 21 4-(4-(5-((2-(Dimetylamino)etyl)amino)-5'-metoxy-[2,3'-bipyridin]-6-
yl)piperidin-1-yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (21))

Hop chét néu & d& muc (Hop chét (21)) thu duge theo cach gidng nhu trong Vi du
1, ngoai trir 1a Vi du dbi chiéu (2) dugc st dung thay cho Vi du dbi chiéu (1),
dimetylamin (2M, dung dich THF) dugc st dung thay cho tert-butylamin, va pinacol este
clia axit 3-metoxypyridin-5-boronic duge st dung thay cho axit 3-flopyridin-5-boronic.
Vi du 22: 5-Metyl-4-(4-(2'-metyl-5-((2-(pyrolidin-1-yl)etyl)amino)-[2,3'-bipyridin]-6-
yl)piperidin-1-y1)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (22))

Hop chét néu & dé muc (Hop chét (22)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trir 1a Vi du dbi chiéu (2) dugc sit dung thay cho Vi du ddi chiéu (1), pyrolidin
duoc st dung thay cho tert-butylamin, va axit 2-metylpyridin-3-boronic dugc st dung

thay cho axit 3-flopyridin-5-boronic.
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Vi du 23: 4-(4-(3-((2-(Dimetylamino)etyl)amino)-6-(thiophen-3-yl)pyridin-2-
yl)piperidin-1-yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (23))

Hop chit néu & d& muc (Hop chit (23)) thu dugc theo cach gidng nhu trong Vi du
1, ngoai trr 1a Vi du d6i chiéu (2) dwoc st dung thay cho Vi du dbi chiéu (1),
dimetylamin (2M, dung dich THF) dugc st dung thay cho tert-butylamin, va axit 3-

thienylboronic dugc stt dung thay cho axit 3-flopyridin-5-boronic.

Vi du 24: 5-Metyl-4-(4-(3-((2-(pyrolidin-1-yl)etyl)amino)—6-(thiazo1-2-yl)pyridiﬁ-2-
yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (24))

Budc 1:

Theo céc budc tir 1 dén 8 trong Vi du 1, Vi du d6i chiéu (2) duoc sir dung thay cho
Vi du dbi chiéu (1), va pyrolidin dugc st dung thay cho tert-butylamin dé thu duogc 4-(4-
(6-bromo-3-((2-(pyrolidin-1-yl)etyl)amino)pyridin-2-yl)piperidin-1-yI)-7-(2,4-
dimetoxybenzyl)-5-metyl-5SH-pyrolo[2,3-d]pyrimidin-6(7H)-on dudi dang chit vo dinh
hinh mau vang (Hop chit (24-1)).

Budce 2:

Hén hgp cuia Hop chit (24-1) (0,044g), 2-(tributylstannyl)thiazol (0,032ml),
bis(triphenylphosphin)paladi (II) clorua (4,7mg), va 1,4-dioxan (1,5ml) dugc khudy &
nhiét do 100°C trong 1 gid trong didu kién chiéu xa vi séng. Hon hgp thu duge dugc co
dac, va phén can dugc tinh ché bé’mg séc ky cot silicagel bazo dé thu duoc 7-(2,4-
dimetoxybenzyl)-5-metyl-4-(4-(3-((2-(pyrolidin-1 -yD)etyl)amino)-6-(thiazol-2-yl)pyridin-
2-yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on duéi dang chit rin mau vang
nhat (Hop chit (24-2)).

Budc 3:

Hop chét néu & d& muc (Hop chét (24)) thu dugc theo cach gidng nhu trong Budce
10 ciia Vi du 1, ngoai trir 1a Hop chat (24-2) dugc sit dung thay cho Hop chat (1-9).

Vi du 25: 5-Metyl-4-(4-(6-(oxazol-2-y1)-3-((2-(pyr01idin-1-yl)etyl)amino)pyridin-2—
yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (25))
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Hop chét néu & d& muc (Hop chat (25)) thu dugc theo cach gibng nhu trong Vi du
24, ngoai trtx 1a 2-(trimetyl sutanyl)oxazol dwgc st dung thay cho 2-
(tributylstannyl)thiazol.
Vi du 26: 4-(5-flo-5'-((2-(pyrolidin-1-yl)etyl)amino)-5",6"-dihydro-[3,2":6',4"-terpyridin-
1-1" (2"H)-yD)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (26))

Bude 1:

Hon hgp cua 5-bromo-2-clopyridin (10g), etanolamin (6,3ml), ddng (I) iodua
(0,99g), L-prolin (1,2g), kali cacbonat (14g), va DMSO (40ml) dugc khudy & nhiét do
100°C trong 1 gidr trong diéu kién chiéu xa vi séng. Hon hop thu dugc duge pha lodng
b%lng etyl axetat va dugc loc. Chét loc dugc rira lién tuc béng nuée va nuée mubi bao hoa
theo thtr tw d6. L6p hitu co duge 1am khd trén natri sulfat khan, dugc loc, va duge c6 dac
& thu duge 2-((6-clopyridin-3-yl)amino)etanol (Hop chét (26-1)).

Budce 2:

Hop chit (26-1) (7,2g) dugc hoa tan trong THF (150ml), dung dich duge 1am mat
xubng 0°C, va NBS (7,4g) dugc bd sung vao d6 mot cach tir tir. Sau khi hon hop phan
tmg duoc khudy & nhiét do trong phong trong 30 phut, san pham thu dugc dugc 1am mét
xubng 0°C mot 14n nita, va triphenylphosphin (16g) va cacbon tetrabromua (21g) dugc bd
sung 1an luot vao d6 theo thr tw d6. Sau khi hdn hop phan tmg duoc khudy & nhiét do
trong phong trong 30 phut, natri sulfit chira nuéc (10%) duoc bd sung vao dé, va sau dé
san phim thu duge dugc chiét bing etyl axetat. L6p hitu co duge tach ra va dugce rira lién
tuc b%mg nuée va nude mudi bdo hoa theo thir ty d6. Lép hitu co duge lam khé trén natri
sulfat khan, dugc loc, va chét loc dugc cd dic. Metanol duge ) sung vao phs‘in can thu
duge, va chét rin thu dugc duge gom bang cach loc. Chét rén thu dugc duogc 1am khd
trong diéu kién ap sut giam dé thu dugc 2-bromo-N-(2-bromoetyl)-6-clopyridin-3-amin

duéi dang chét rdn mau tréng (Hop chét (26-2)).
Budc 3:

Hdn hop cta Hop chét (26-2) (0,51g), THF (2ml), va pyrolidin (0,30ml) dugc
khudy & nhiét do 80°C trong 30 phut. Hdn hop phan tng dugc lam mat xudng nhigt do
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trong phong, dugc pha lodng bang etyl axetat, va sau d6 dugc rira bing nudc mudi bio
hoa. L6p hitu co duge 1am khd trén natri sulfat khan va sau do duogc loc. Chét loc dugc ¢b
dic dé thu dugce 2-bromo-6-clo-N-(2-(pyrolidin-1-yl)etyl)pyridin-3-amin dudi dang chét
dang dAu mau nau (Hop chit (26-3)).

Budc 4:

Hén hop cia Hop chét (26-3) (0,10g), Vi du déi chiéu (3) (0,10g), phirc chét
diclo[1,1'-bis(diphenylphosphino)feroxen]paladi (II) diclometan (30mg), natri cacbonat
chita nude (2M, 0,30ml), va 1,4-dioxan (2ml) dugc khqu & nhiét @6 115°C trong 30
phut, etyl axetat duoc bd sung vao d6 & nhiét do trong phong, va hdn hgp duoc ria bang
nuge. Lép hitu co duge lam khd trén natri sulfat khan, dugc loc, va sau d6 dugc co dic.
Phén cin thu dugce duoc tinh ché b%lng séc ky cot silicagel bazo dé thu dugc 4-(6-clo-3-
((2-(pyrolidin-1-yl)etyl)amino)-5'-6'dihydro-[2,4'-bipyridin]-1'(2 H)-y1)-7-(2,4-
dimetoxybenzyl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on duéi dang chét rin mau
vang nhat (Hop chét (26-4)).

Budce 5:

Hop chét néu & d& muc (Hop chét (26)) thu duge theo cac bude 9 va 10 ctia Vi du
1, ngoai trix 1a Hop cht (26-4) dugc st dung thay cho Hop chét (1-8).

Vi du 27: 5-Mety1—4-(4-(5-(1-metyl-3-(triﬂometyl)-lH-pyrazol-S-yl)—2-((2-(pyrolidin-1-
yl)etyl)amino)pyridin-3-yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)—0n (Hop
chét (27))

Budce 1:

Hdn hop cua 3-bromo-2-flopyridin (1,8g), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridin-1-carboxylat  (3,4g), tetrakis(triphenyl-
phosphin)paladi (0) (0,60g), natri cacbonat chira nu6c (2M, 6,5ml), va 1,4-dioxan (25ml)
duge khudy & nhiét do 110°C trong 20 gio. Hon hop phan Gng dugc 1am mat xubng nhiét
dd trong phong, dugc pha lodng bang etyl axetat, va sau d6 dugc rira bang nudc mudi bio
hoa. Lép hitu co duge lam kho trén natri sulfat khan, duoc loc, va sau d6 dugc co dic.

Phén cin thu duge duge tinh ché bang sic ky cot silicagel dé thu dugc tert-butyl 2-flo-
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5'.6'-dihydro-[3,4'-bipyridin]-1'(2'H)-carboxylat dudi dang chét rin mau vang nhat (Hop
chét (27-1)).

Budc 2:

Hon hop cua Hop chit (27-1) (2.7g), etyl axetat (20ml), va 20% paladi
hydroxit/cacbon (1g) duoc khudy trong moi trudng hydro & nhiét d trong phong qua
dém. Sau khi thé nito, hdn hop phan tng dugc loc. Chét loc dugc co dic dé thu duoc tert-
butyl 4-(2-flopyridin-3-yl)piperidin-1-carboxylat du6i dang chit rin mau vang nhat (Hop
chét (27-2)).

Budc 3:

Hén hop ctia Hop chét (27-2) (0,22g) va 2-(pyrolidin-1-yl)etanamin (2ml) dwgc
khudy & nhiét do 130°C trong 7 ngay. Hon hop phan ung dugc lam mat xudng nhiét do
trong phong, dugc pha loang bang etyl axetat, va dugc ria lién tuc bang nudc va nude
mudi bao hoa theo thtr tu d6. Lép hitu co duge lam khd trén natri sulfat khan, duoc loc,
va sau d6 dugc c¢d dic. Phan cin thu dugc dugc tinh ché bing sdc ky cot silicagel bazo dé
thu duge tert-butyl  4-(2-((2-(pyrolidin-1-yl)etyl)amino)pyridin-3-yl)piperidin-1-
carboxylat duéi dang chét dang diu mau vang nhat (Hop chét (27-3)).

Buéc 4:

Hon hop cta Hop chét (27-3) (0,17g) va axit axetic (5ml), NBS (96mg) dugc bd
sung & nhiét do trong phong. Hon hop phan tng duge khudy & nhiét do trong phong trong
40 phut va sau d6 dugce cd dic. Phén cin thu dugc duge pha lodng bang etyl axetat, va
dugc rira lién tuc béng natri bicacbonat chira nudc bdo hoa, natri sulfit chira nuée bao
hoa, nudc, va nudc mudi bdo hoa theo thr tu d6. Lép hitu co duge lam kho trén natri
sulfat khan, dugc loc, va sau d6 duge co dic. Phan cin thu duogc duge tinh ché b%mg sic
ky cot silicagel bazo dé thu dugc tert-butyl 4-(5-bromo-2-((2-(pyrolidin-1-yl)etyl)amino)
pyridin-3-yl)piperidin-1-carboxylat du6i dang diu mau nau (Hop chat (27-4)).

Buée 5:

Hoén hop cua Hop chit (27-4) (0,060g), tetrakis(triphenylphosphin)paladi (0)

(0,023g), 1,4-dioxan (1ml), axit 1-metyl-3-triflometylpyrazol-5-boronic (77mg), va natri

-60-



33646

cacbonat chira nudc (2M, 0,20ml) dugce khudy & nhiét do 100°C trong 3 gio. Hon hop
phéan tng dugc lam mat xubng nhiét do trong phong, dugc pha loang bang etyl axetat, va
dugc ria lién tuc bang nude va nudce mudi bdo hoa theo thtr tu d6. Lép hitu co duge lam
kho trén natri sulfat khan, duoc loc, va sau d6 dugc co dic. Phan cin thu dugce duge tinh
ché bang sic ky cot silicagel bazo dé thu duoc tert-butyl 4-(5-(1-metyl-3-(triflometyl)-
1H-pyrazol-5-yl)-2-((2-(pyrolidin-1 -yl)etyl)amino)pyridin-3-yl)piperidin-1-carboxylat
dudi dang chét dang dau khong mau (Hop chét (27-5)).

Buéec 6:

Hoén hop ctia Hop chét (27-5) (74mg) va TFA (1ml) dugc khudy & nhiét do trong
phong trong 30 phit va sau dé dugc co déc. Phén cin thu duge dugce hoa tan trong DMSO
(1ml), Vi du dbi chiéu (2) (42mg) va DIPEA (0,18ml) duoc bo sung vao do, va sau d6
hdn hop nay duge khudy & nhiét 6 130°C trong 3 gid. Hon hop phan Gng dugc lam mat
xubng nhiét d trong phong, dugce pha lodng bang etyl axetat, va dugc rira lién tuc bang
huéc va nudc mudi bdo hoa theo thtr ty d6. Lép hitu co duge 1am kho trén natri sulfat
khan, duoc loc, va sau do dugc cd dic. Phén cin thu duge duge tinh ché bing sic ky cot
silicagel bazo dé thu dugc 7-(2,4-dimetoxybenzyl)-5-metyl-4-(4-(5-(1-metyl-3-
(triflometyl)-1H-pyrazol-5-y1)-2-((2-(pyrolidin-1-yl)etyl)amino)pyridin-3-yl)piperidin-1-
yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on dudi dang vo dinh hinh khong mau (Hop chat
(27-6)).

Budc 7:

Hop chét néu & d& muc (Hop chét (27)) thu dugc theo cach gidng nhu trong Budc
10 cua Vi du 1, ngoai trir 1a Hop chét (27-6) dugc sit dung thay cho Hop chét (1-9).

Vi du 28  4-(4-(3,5-Diflo-5-((2-(isopropylamino)etyl)amino)-[2,3'-bipyridin]-6-
yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (28))

Budce 1:

Hdn hop cua 2-bromo-5-flo-3-nitropyridin (1,0g), tert-butyl 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridin-1-carboxylat ~ (1,7g), ~phtc 1,1
bis(diphenylphosphino)feroxen-paladi  (II) diclorua-diclometan (66mg), 1,4-dioxan
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(15ml), natri cacbonat (0,96g), va nudc (6ml) dugc gia nhiét trong diéu kién hdi luu trong
16 gid. Hon hop phan tng dugc lam mat xubng nhiét do trong phong va duge loc. Chét
loc dugc pha lodng bang etyl axetat va sau d6 dugc rira bing nudc mubi bio hoa. Sau khi
16p hitu co dugc tach ra, 16p hitu co nay duogc lam kho trén natri sulfat khan, va chat
khong tan dugc tach ra béng cach loc. Chét loc dugc co dic, va phén cidn thu duoc duoc
tinh ché bang sdc ky cot silicagel dé thu duoc tert-butyl 5-flo-3-nitro-5',6'-dihydro-[2,4'-
bipyridin]-1'(2'H)carboxylat du6i dang chit vo dinh hinh mau nau (Hop chét (28-1)).

Budc 2:

Hop chét néu & dé muc (Hop chét (28)) thu dugc theo cach gidng nhu trong cac
bude tir 2 dén 10 cta Vi du 1, ngoai trir 12 Hop chét (28-1) duoc st dung thay cho Hop

chét (1-1) va isopropylamin dugc st dung thay cho tert-butylamin.

Vi du 29: 4-(4-(5-((2-(Dimetylamino)etyl)amino)-5'-flo-[2,3'-bipyridin]-6-yl) piperazin-1-
yl)-5-metyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (29))
Buée 1:

Hon hop cla 1-(tert-butoxycarbonyl)-piperazin (4,5g), 2-propanol (30ml), va
DIPEA (6,1ml), dung dich chta 2,6-diclo-3-nitropyridin (3,8g) trong THF (30ml) dugc
bd sung, va hdn hop duge khudy & nhiét do trong phong trong 2,5 gid. Sau khi dung dich
chtra nuéc chira axit phosphoric 10% dugc bd sung vao hdn hgp phéan tng, dung mdi hiru
co duoc loai bd bing cach 1am bay hoi trong didu kién 4p suit giam. Chét rén thu duoc
dwgc gom bing cach loc va duge ria béng nu6e. Chat rin thu duogc duge tao huyén phu
trong etyl axetat, va chét khong tan duoc tach ra bng cach loc. Chét loc duoc rira lién tuc
bang natri bicacbonat chira nuGe bdo hoa va nudce mudi bio hoa theo thir ty d6. Lép hitu
co duoc tach ra, va sau d6 16p hitu co ndy dugc lam kho trén natri sulfat khan. Sau khi
chét khong tan dugc tach ra béng cach loc, chét loc duoc ¢o dic. Phan cin thu duge dugc
tinh ché bing sic ky cot silicagel dé thu dugc tert-butyl 4-(6-clo-3-nitropyridin-2-yl)
piperazin-1-carboxylat (Hop chét (29-1)).

Budce 2:
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Hon hop ctia Hop chit (29-1) (1,0g), etanol (10ml), nudec (2ml), sit (0,80g), va
amoni clorua (1,2g) dugc khudy & nhiét do 60°C trong 1,5 gid. Sau khi hén hop phan ung
duoc 1am maét xubng nhiét d6 trong phong, natri bicacbonat chira nuéc bio hoa va etyl
axetat dugc bd sung vao d6. Sau khi chét khong tan dugc tach ra béng cach loc, 16p hitu
co dugc tach ra va sau d6 dugc rua bing nudc mudi bdo hoa. Lép hitu co dugc 1am khd
trén natri sulfat khan, dugc loc, va sau d6 dugce co déc. Phan cin thu duge duge tinh ché
bang sic ky cot silicagel dé thu dugc tert-butyl 4-(3-amino-6-clopyridin-2-yl) piperazin-1-
carboxylat (Hop chat (29-2)).

Budce 3:

Hbn hop ctia Hop chét (29-2) (0,94g), N,N-dimetylglyxin (0,45g), DMF (10ml),
HATU (1,8g), va DIPEA (2ml) duoc khudy & nhiét do trong phong trong 18 gio. HATU
(0,90g) dugc bd sung mot 14n nita, hdn hop duge khudy trong 18 giv, hon hop phan tng
duoc pha lodng bing etyl axetat, va san pham thu dugc duoc rira lién tuc bing nuéc va
nuéc mudi bio hoa theo thir tw d6. Lép hitu co duge lam kho trén natri sulfat khan, duoc
loc, va sau do dugc cd dic. Phan cin thu dugc duge tinh ché bing sdc ky cot silicagel dé
thu dugc tert-butyl 4-(6-clo-3-(2-(dimetylamino)axetamit)pyridin-2-yl) piperazin-1-
carboxylat (Hop chét (29-3)).

Buéc 4:

Phitc chét boran-dimetyl sulfua (2ml) dugc bd sung vao dung dich chira Hop chét
(29-3) (0,66g) trong THF (10ml), va hdn hop nay dugc khudy & nhiét do trong phong
trong 18 gio. Sau khi nuéc duoc bd sung vao d6 mot cach tir tir, axit clohydric 2N (4ml)
dugc bd sung, va hdn hop dwoc khudy & nhiét do 60°C trong 12 gid. Sau khi hon hop
phan ung dugc lam mat xubng nhiét do trong phong, natri hydroxit chira nuéc SN (Sml)
va di-tert-butyl dicacbonat (1M, dung dich THF, 1,7ml) dugc bd sung vao d6, va hdn hop
duge khudy trong 24 gid. Sau khi hdn hop phan tmg dugc pha lodng bing nudc, san pham
thu duogc dugc chiét béng etyl axetat. Lop hitu co dugc lam kho trén natri sulfat khan,
duoc loc, va chét loc duoc co dic. Phén cin thu duge duoc tinh ché béng séc ky cot
silicagel bazo dé thu duoc tert-butyl 4-(6-clo-3-(2-(dimetylamino)etyl)amino)pyridin-2-
yl) piperazin-1-carboxylat (Hop chét (29-4)).
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Buée 5:

Hop chét néu & d& muc (Hop chét (29)) thu dugc theo cach gidng nhu trong cac
bude tir 5 dén 7 cta Vi du 27, ngoai trir 14 Hop chéit (29-4) duoc st dung thay cho Hop
chdt (27-4) va axit 3-flopyridin-5-boronic dugc st dung thay cho axit 1-metyl-3-

triflometylpyrazol-5-boronic.

Vi du 30: 4-(4-(6-(5-(Diﬂomety1)-1,3,4-oxadiazol-2-yl)-3-((2-(pyrolidin-l-yl)etyl)amino)
pyridin—2-yl)piperidin-1-yl)-S,S-dimetyl-5H-pyr010[2,3-d]pyrimidin-6(7H)-on (Hop chit
(30))

Bude 1:

Hoén hop ctia Hop chit (1-6) (2,74g), phuc chat 1,1'-bis(diphenylphosphino)
feroxen-paladi (II) diclorua-diclometan (366mg), trietylamin (1,87ml), N,N-
dimetylformylamit (8ml), va metanol (8ml) dugc khudy trong mdi trudng cacbon monoxit
& 0,4 MPa va 80°C trong 12 gio. Sau khi hdn hop dugc lam mat xubng nhiét do trong
phong, hdn hgp phan tng dugc pha lodng bing etyl axetat va sau d6 dugc ria bang nudc.
Lép hitu co dugce lam kho trén natri sulfat khan, duoc loc, va sau d6 dugc co dic. Phén
cin thu dugc dugc tinh ché bing sic ky cot silicagel dé thu dugc metyl 6-(1-(7-(2,4-
dimetoxybenzyl)—S,5-dimetyl-6-oxo-6,7-dihydro-5H-pyrolo[2,3-d]pyrimidin-4-yl)
piperidin-4-yl)-5-((2-hydroxyetyl)amino) picolinat duéi dang chit v dinh hinh mau nau
(Hop chét (30-1)).

Budc 2:

Hoén hop cua Hop chét (30-1) (2,60g), hydrazin monohydrat (5ml), va etanol
(12ml) dugc gia nhiét trong didu kién hdi luu trong 1 gid. Hon hop phan Gng duoc lam
mat xudng nhiét do trong phong, duoc pha lodng bing etyl axetat, va sau d6 dugc rira
béng nude. Lép hitu co duge 1lam kho trén natri sulfat khan, dugc loc, va chét loc dugc cd
dic dé thu dugc hydrazit axit 6-(1-(7-(2,4-dimetoxybenzyl)-5,5-dimetyl-6-0x0-6,7-
dihydro-SH-pyrolo[2,3-d]pyrimidin-4-yl)piperidin-4-yl)-5-((2-hydr0xyetyl)amino)
picolinic duéi dang chit v6 dinh hinh mau vang nhat (Hop chét (30-2)).

Budc 3:
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Hdn hop cia Hop chét (30-2) (500mg), diclometan (8.47ml), va trietylamin
(0,24ml), anhydrit difloaxetic (0,11ml) dugc bd sung, va hdn hop ndy dugc khuy & nhit
dd trong phong trong 15 phut. Ngoai ra, axit difloaxetic (0,11ml) dugc bd sung vao d6, va
hdn hop duge khudy & nhiét do trong phong trong 15 phit, sau d6 c¢6 dic. Dung dich
amoniac metanol (7M, 8ml) dugc bd sung vao phan cin, va hdn hop thu dugc sau do
duoc khqu & nhiét do trong phong. Sau khi hdn hop duge cd dic, phén can thu duoc
dugc tinh ché bang sic ky cot silicagel dé thu dugc hydrazit axit N'-(2,2-difloaxetyl)-6-(1-
(7-(2,4-dimetoxybenzyl)-5,5-dimetyl-6-0x0-6,7-dihydro-5SH-pyrolo[ 2,3-d]pyrimidin-4-
yl)piperidin-4-y1)-5-((2-hydroxyetyl)amino)picolinic dudi dang chit vo dinh hinh mau
trang (Hop chét (30-3)).

Budc 4:

Hdn hop ctiia Hop chét (30-3) (621,2mg), triphenylphosphin (710,5mg), cacbon
tetrabromua (898,3mg), imidazol (207,5mg), va diclometan (8,47ml) duogc khudy & nhiét
d6 trong phong trong 3 gid. Hon hop dugc khudy & nhiét do 40°C trong 1 gio nita,
triphenylphosphin (710,5mg) va cacbon tetrabromua (898,3mg) dugc bd sung vao d6, va
san phim thu dugc duge khudy & nhiét do 40°C trong 2 ngdy. Sau khi hdn hop duoge co
dic, phin cin thu dugc duge tinh ché bing sfc ky cot silicagel dé thu duge Hop chét (30-
4) dué6i dang chét vo dinh hinh mau tring.

Budce 5:

Hop chét néu & dé muc (Hop chét (30)) thu duge theo cach gidng nhu trong cac

buéc 8 va 10 ctia Vi du 1, ngoai trir 1a Hop chét (30-4) duoc st dung thay cho Hop chét
(1-7) va pyrolidin dugc st dung thay cho tert-butylamin.
Vi du 31: 4-(4-(6-(5-(Diflometyl)-1,3,4-oxadiazol-2-yl)-3-((2-(isopropylamino)etyl)
amino)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-SH-pyrolo[2,3-d]pyrimidin-6(7H)-on
(Hop chét (31))

Hop chét néu & d& muc (Hop chét (31)) thu dugc theo cach gidng nhu trong Vi du

30, ngoai trir 12 isopropylamin dugc st dung thay cho pyrolidin.
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Vi du 32: 4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(triflometyl)-1,3,4-oxadiazol-2-
yD)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on  (Hop
chét (32))

Hop chét néu ¢ & muc (Hop chét (32)) thu dugc theo cach gidng nhu trong Vi du
30, ngoai trir 1a anhydrit trifloaxetic dugc st dung thay cho anhydrit difloaxetic va tert-
butylamin dugc st dung thay cho pyrolidin.

Vi du 33: 4-(4-(3-((2-(Isopropylamino)etyl)amino)-6-(5-(triflometyl)-1,3,4-oxadiazol-2-
yDpyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on  (Hop
chét (33))

Hop chét néu & dé muc (Hop chét (33)) thu duge theo cach gidng nhu trong Vi du
30, ngoai trr 1a anhydrit trifloaxetic dugc sir dung thay cho anhydrit difloaxetic va

isopropylamin dugc st dung thay cho pyrolidin.

Vi du 34:  4-(4-(3-((2-(tert-butyl(metyl)amino)etyl)amino)-6-(5-(triflometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-SH-pyrolo[2,3-d]pyrimidin-
6(7H)-on (Hop chét (34))

Hop chét néu & dé muc (Hop chét (34)) thu dugc theo cach gidng nhu trong Vi du
30, ngoai trlr 12 anhydrit trifloaxetic dugc st dung thay cho anhydrit difloaxetic va metyl-

tert-butylamin dugc st dung thay cho pyrolidin.

Vi du 35: (S)-5,5-dimetyl-4-(4-(3-((pyrolidin-2-yl-metyl)amino)-6-(5-(triflometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)piperidin-1-yl)-5H-pyrolo[2,3-d] pyrimidin-6(7H)-on (Hop
chét (35))

Budce 1:

Hdn hop ctia metyl 5-flopyridin-2-carboxylat (0,5g), tert-butyl (S)-2-
(aminometyl)pyrolidin-1-carboxylat (1,0g), DIPEA (0,67ml), va DMSO (3,0ml) dugc
khudy & nhiét dd 130°C trong 1,5 gid va & nhiét do 140°C trong 1 gio. Hoén hop dugc 1am
mat xubng nhiét @6 trong phong va sau d6 dugc tinh ché bang sic ky cot silicagel dé thu
duge metyl (S)-5-(((1-(tert-butoxycarbonyl)pyrolidin-2-yl)metyl)amino)picolinat (Hop
chét (35-1)) duéi dang chét dang dau khong mau.
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Budc 2:

Hbn hop ciia Hop chét (35-1) (601mg) va THF (9ml), NBS (319mg) duoc bd sung
& nhiét do trong phong, va san phédm thu dugc dugc khudy trong 1 gid. Sau khi natri
bicacbonat chira nuéc bio hda va natri sulfit chira nuéc bio hoa duge bd sung vao hdn
hop thu dugc, hdn hop dugce chiét bang etyl axetat. L6p hitu co duge tach ra, duoc lam
kho trén natri sulfat khan, duoc loc, va sau d6 dugce cd dic. Phén cin thu dugc duge tinh
ché bing sic ky cot silicagel dé thu dugc metyl (S)-6-bromo-5-(((1-(tert-
butoxycarbonyl)pyrolidin-2-yl)metyl)amino)picolinat du¢i dang chit dang dau khong
mau (Hop chét (35-2)).

Budce 3:

Hdn hop cia bot kém (512mg) va N,N-dimetylaxetamit (5ml), trimetylsilyl clorua
(0,06ml) duge bd sung, va hdn hop duge khudy & nhiét d6 trong phong trong 10 phut. Sau
d6, Vi du dbi chiéu (4) (1,2g) dugc bd sung va hdn hop duge khudy & nhiét d 60°C trong
1 gio' dé thu dugc dung dich chua chét phan tmg kém hitu co trong N,N-dimetylaxetamit.
Hop chit (35-2) (649mg), paladi axetat (35mg), 2-dixyclohexylphosphino-2',6'-
dimetoxybiphenyl (64mg), va N,N-dimetylaxetamit (1,5ml) dugc dwa vao mét binh phan
trmg khac, va hdn hop ndy dugc khudy & nhiét do trong phong trong 10 phit. Dung dich
chtra chit phan tng kém hitu co trong N,N-dimetylaxetamit dugc bd sung vao hdn hop
thu duoc, va hdn hop nay duge khudy & nhiét do 60°C trong 5 gio. Hon hop phan g
duoc 1am mét xudng nhiét do trong phong, va nude (Sml) va etyl axetat (Sml) duge bd
sung vao hdn hgp phéan tng, sau d6 1a bang cach loc. Lép hitu co duge tach ra va sau do
dugce rira bang nuéc va nude mubi bdo hoa. Lép hitu co duge 1am kho trén magie sulfat
khan, duoc loc, va dugc co dic. Phan cin thu duge duoc tinh ché béng sic ky cot silicagel
bazo d& thu duwoc metyl (S)-5-(((1-(tert-butoxycarbonyl)pyrolidin-2-yl)metyl)amino)-6-
(1-(7-(2,4-dimetoxybenzy1)-5,5-dimety1-6-oxo-6,7-dihydro-5H-pyrolo[2,3-d]pyrimidin-4-
yl)piperidin-4-yl)picolinat dudi dang chét v6 dinh hinh mau vang nhat (Hop chét (35-3)).

Budc 4:

Theo cé4ch gidng nhu trong cac budce tir 2 dén 4 trong Vi du 30, axit (S)-tert-butyl
2-(((2-(1-(7-(2,4-dimetoxybenzyl)-5,5-dimetyl-6-0xo-6,7-dihydr0-5H-pyr010[2,3-d]
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pyrimidin-4-yl)piperidin-4-y1)-6-(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)pyridin-3-yl)
amino)metyl)pyrolidin-1-carboxylic (Hop chét (35-4)) thu duoc dudi dang chét vo dinh
hinh mau vang nhat, ngoai trir Hop chét (35-3) duoc st dung thay cho Hop chét (30-1) va
anhydrit trifloaxetic dugc sit dung thay cho anhydrit difloaxetic.

Budc 5:

Hop chét néu & dé muc (Hop chit (35)) thu duge theo cach gidng nhu trong Budc
10 cua Vi du 1, ngoai trir 12 Hop chét (35-4) duoc st dung thay cho Hop chét (1-9).

Vi du 36: 5,5-dimetyl-4-(4-(6-(5-metyl-1,3,4-thiadiazol-2-yl)-3-((2-(pyrolidin-1-yl)etyl)
amino)pyridin-2-yl)piperidin-1-yl)-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (36))
Buée 1:

Hbn hop cia axit 5-bromopicolinic (10g) va metanol (50ml), axit sulfuric dam dac
(1ml) dugc bd sung, va duge gia nhiét trong diéu kién hdi luu trong 3 gio. Sau day, hdn
hop phan tng dugc cd dic. Phan can thu dugce dugc pha lodng bang etyl axetat va sau d6
duoc ria lién tuc bang nuéc, natri bicacbonat chira nuéc bio hoa, va nude mubi bdo hoa
theo thir tu d6. Lép hitu co duge 1am kho trén magie sulfat khan, duoc loc, va chét loc
duoc c6 dic. Phan cin thu dugc duge bd sung etanol (50ml) va hydrazin monohydrat
(10ml), san phém thu duge dugc gia nhiét trong diéu kién hdi luu trong 3 gid, va sau do
hdn hop phéan g dugc cd dic. Nude duge bd sung vao phan cin thu dugc, va chét rin
thu duge duge gom bang céch loc dé thu dugc hydrazit axit 5-bromopicolinic dudi dang
chit rén mau vang (Hop chét (36-1)).

Buéce 2:

Hoén hop ctua Hop chit (36-1) (1,5g), axetonitril (25ml), va trietylamin (1ml),
anhydrit axetic (0,79ml) dugc bd sung, va san phém thu dugc dugc khuéy & nhiét do
trong phong trong 30 phut. Nude dugc bd sung vao hdn hgp phan ung, va chét ran thu
duoc duge gom béng cach loc dé thu dugc hydrazit axit N'-axetyl-5-bromopicolinic dudi

dang chét rén mau tring (Hop chét (36-2)).

Budc 3:
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Hbn hop cua Hop chét (36-2) (1,78g), chit phan tng Lawesson (2,8g), va 1,4-
dioxan (35ml) dugc gia nhi€t trong didu kién hdi Iuu trong 1 giv, va sau do hdn hop phan
ung dugce cd dic. Phén cin thu dugc duge tinh ché bang sic ky cot silicagel. Chét rén thu
duogc duge tao huyén phi trong metanol:nude (5:1). Chét rén dugc gom bing cach loc dé
thu dugc 2-(5-bromopyridin-2-yl)-5-metyl-1,3,4-thiadiazol dudi dang chit rin mau tring
(Hop chét (36-3)).

Budc 4:

Hbn hop ctia Hop chét (36-3) (1,15g), etanolamin (0,81ml), dong (T) iodua (85mg),
L-prolin (103mg), kali cacbonat (1,24g), va DMSO (10ml) dugc khudy & nhiét do 80°C
qua dém. Sau khi hén hop dwoc lam mét xudng nhiét do trong phong, hdn hop nay dugc
pha lodng bang nudc va etyl axetat, va hdn hop dd duge pha lodng dugc loc, va dugc
chiét 3 1an bang clorofom. Lép hitu co dugc 1am kho trén magie sulfat khan, dugc loc, va
sau d6 dugc cd dic. Phan cin thu dugc dugc pha lodng bang metanol, va dung dich
metanol hydroclorua dugc bd sung dé co dic hdn hop. Phén cin thu duoc dugc tao huyén
phu trong etyl axetat va dugc gom bang cach loc. Chét tén thu duge dugc tao huyén phu
trong clorofom, va natri bicacbonat chira nuéc bao hoa dugc bd sung vao dé. Lép hitu co
duoc tach ra, va 16p nudc duge chiét 5 14n bang clorofom/metanol (10:1). Lép hitu co
duge két hop vao, duge 1am kho trén magie sulfat khan', va dugc co dac. Phén cin thu
duoc dugc tao huyén phu trong clorofom. Chét rén dugc gom bang céch loc dé thu duoc
2-((6-(5-metyl-1,3,4-thiadiazol-2-yl)pyridin-3-yl)amino)etanol dudi dang chat rin mau
nau (Hop chit (36-4)).

Budc 5:

Hon hop cuia Hop chét (36-4) (559mg), THF (10ml), va axetonitril (Sml), NBS
(421mg) dugc bd sung, va hon hop duoc khudy & nhiét d trong phong trong 30 phut.
Natri sulfit chira nudc va nuée mubi bo hoa duge bd sung vao hdn hop phan tmg, va hdn
hop nay duogc chiét 5 1an bing clorofom/metanol (10:1). Lép hitu co duge két hop vao,
duoc 1am kho trén magie sulfat khan, va dugc ¢c6 dic. Dietyl ete duoc bd sung vao ph?m

can thu duogc, va chét ran thu duge duge gom bang céach loc dé thu dugc 2-((2-bromo-6-
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(5-metyl-1,3,4-thiadiazol-2-yl)pyridin-3-yl)amino)etanol (Hop chit (36-5)) dudi dang

chat rdan mau nau.
Budc 6:

Hon hop ctia bot kém (705mg) va N,N-dimetylaxetamit (6ml), trimetylsilyl clorua
(0,03ml) duogc bd sung vao, va hdn hop thu dugc duge khqu & nhiét do trong phong
trong 10 phut. Sau d6, Vi du déi chidu (4) (2,25g) duge bd sung vao d6 va hdn hgp nay
duge khudy & nhiét dd 60°C trong 30 phut @8 thu duoc dung dich chira chat phan tmg
kém hitu co trong N,N-dimetylaxetamit. Hop chét (36-5) (680mg), paladi axetat (24mg),
2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl (89mg), va N,N-dimetylaxetamit (6ml)
duoc dua vao mdt binh phan tng khéc, va hén hop dugc khudy & nhiét do trong phong
trong 10 phut. Dung dich chira chét phan @ng kém hitu co trong N,N-dimetylaxetamit
duoc bd sung vao hén hop thu duge, va hdn hop nay dugce khudy & nhiét do 60°C trong 5
gid. Hon hop phan tmg dugc lam mat xubng nhiét do trong phong, va nude (Sml) va etyl
axetat (5ml) dugc bd sung vao hdn hop phén tmg. Sau khi loc, 16p hitu co dugc tich ra va
sau d6 dugc rira bing nude va nudce mudi bdo hoa. Lép hitu co duge 1am kho trén magie
sulfat khan, duoc loc, va dugce co dic. Phan cin thu duoc dugce tinh ché béng sic ky cot
silicagel bazo dé thu dugc 7-(2,4-dimetoxybenzyl)-4-(4-(3-((2-hydroxyetyl)amino)-6-(5-
metyl-1,3,4-thiadiazol-2-y1)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5SH-pyrolo[2,3-
d]pyrimidin-6(7H)-on du6i dang chét vo dinh hinh mau vang nhat (Hop chét (36-6)).

Budce 7:

Hon hop cua Hop chét (36-6) (804mg), triphenylphosphin (SOImg), va THF (6ml),
cacbon tetrabromua (634mg) dugc bd sung trong diu kién 1am lanh bing d4. Hon hop
thu duge dugc khudy & nhiét do trong phong trong 1 gid, natri bicacbonat chira nuéc bao
hoa dugc bd sung vao d6, va sau d6 hdn hgp nay dugce chiét bang etyl axetat. L6p hitu co
duoc rira lién tuc béng nude va nuée mubi bao hoa theo thtr ty d6, duoc 1am khod trén
magie sulfat khan, dugc loc, va sau d6 duge cod déc. Phén cin thu duge duge tinh ché
bang sic ky cot silicagel bazo dé thu dugc 4-(4-(3-((2-bromoetyl)amino)-6-(5-metyl-
1,3 ,4-thiadiazol-2-yl)pyridin-2-yl)piperidin-1-y1)-7-(2,4-dimetoxybenzyl)-5,5-dimetyl-
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5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chét (36-7)) duéi dang vo dinh hinh mau vang
nhat.

Budc 8:

Hop chit néu & d& muc (Hop chét (36)) thu dugc theo cach gidng nhu trong céc
buéc 8 va 10 cua Vi du 1, ngoai tru 1a Hop chét (36-7) duoc st dung thay cho Hop chét
(1-7) va pyrolidin dugc st dung thay cho tert-butylamin.

Vi du 37: 4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(diflometyl)-1,3,4-thiadiazol-2-
yl)pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop
chét (37))

Hop chét néu & d& muc (Hop chét (37)) thu duge theo cach gidng nhur trong Vi du
36, ngoai trir anhydrit difloaxetic dugc sir dung thay cho anhydrit axetic va tert-butylamin
duoc sir dung thay cho pyrolidin.
Vi du 38: 4-(4-(6-(5-(Diflometyl)-1,3,4-thiadiazol-2-yl)-3-((2-(dimetylamino)etyl)amino)
pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on (Hop chit
(38))

Hop chét néu & dé muc (Hop chit (38)) thu duge theo cach gidng nhu trong Vi du
36, ngoai trir 1a anhydrit difloaxetic dugc st dung thay cho anhydrit axetic va
dimetylamin dugc st dung thay cho pyrolidin.
Vi du 39: 4-(4-(6-(5-(Diflometyl)-1,3,4-thiadiazol-2-yl)-3-((2-(isopropylamino)etyl)
amino)pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-5SH-pyrolo[2,3-d] pyrimidin-6(7H)-on
(Hop chét (39))

Hop chét néu & d& muc (Hop chat (39)) thu dugc theo cach gidng nhu trong Vi du
37, ngoai trlr 12 isopropylamin dugc st dung thay cho tert-butylamin.
Vi du 40: 4-(4-(3-((2-(tert—butylamino)etyl)amino)—6-(5-xyclopropyl-1,3,4-thiadiaz01-2-
yl)pyridin-2-yl)piperidin—1-yl)-5,5-dimetyl-SH-pyr010[2,3-d]pyrimidin-6(7H)-on (Hop
chét (40))
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Hop chét néu & d& muc (Hop chét (40)) thu dugce theo cach gidng nhu trong Vi du
36, ngoai trir 1 clorua axit xyclopropancarboxylic dugc st dung thay cho anhydrit axetic

va tert-butylamin dugc st dung thay cho pyrolidin.

Vi du 41: 4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(diﬂometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo|[2,3 -d]pyrimidin-6(7H)-on  (Hop
chét (41))

Budce 1:

Hdn hop cua 5-flopicolinonitril (25g), DMSO (100ml), va 2-aminoetanol (25ml)
dugce khudy & nhiét do 75°C trong 40 phut. Hon hgp nay dugce lam mat xubng nhiét do
trong phong, dugc pha lodng bang nudc, va sau d6 dugc chiét bang etyl axetat. Lp hitu
co duge 1am kho trén natri sulfat khan va sau d6 dugc loc. Chét loc duoc cd dic dé thu
duoc 5-((2-hydroxyetyl)amino)picolinonitril dudi dang chit rin mau tring (Hop chét (41-
1)).

Budc 2:

Han hop ctia Hop chét (41-1) (29g) va THF (300ml), NBS (32g) dugc bd sung, va
hdn hop nay duoc khudy & nhiét do trong phong trong 3 gid. Natri thiosulfat chira nuéce
(10%, 100ml) dugc bd sung vao hdn hop, va sau dé hdn hop nay dugc chiét bang etyl
axetat. L6p hitu co duge 1am kho trén natri sulfat khan, duoc loc, va sau do dugc co dic.
Phan cin thu duoc dugc tai két tinh bang etyl axetat (110ml). Chét rén thu duge duoc
gom bing cich loc va dugc lam kho dé¢ thu duoc 6-bromo-5-((2-
hydroxyetyl)amino)picolinonitril du6i dang chét rén mau tring (Hop chét (41-2)).

Budce 3:

Hon hop cta Hop chét (41-2) (3,4g) va pyridin (4,0ml), anhydrit axetic (4,0ml)
duge bd sung, va hdn hop dugc khudy & nhiét do trong phong trong 30 phut. Hon hop thu
dugc dugce pha lodng bang etyl axetat, dugc rira lién tuc bang nudc va nude mudi bdo hoa
theo thit tu d6, va sau d6 dwgc 1am kho trén natri sulfat Khan. San phém thu duoc dugc

loc va dugc co dac. Phén cin thu duge duoc tai két tinh bang isopropyl axetat dé thu duogc
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este clia axit 2-((2-bromo-6-xyanopyridin-3-yl)amino)etyl axetic dud¢i dang chét rin mau

tréng (Hop chét (41-3)).
Budéc 4:

Hon hop cia bt kém (0,97g) va N,N-dimetylaxetamit (5ml), trimetylsilyl clorua
(0,089ml) dugc bd sung, va hdn hop nay duge nghién bing séng 4m ddng thoi khudy &
nhiét dd 50°C trong 15 phut. Sau khi hdn hop phan (mg duoc lam mat xudng nhiét do
trong phong, N,N-dimetylaxetamit (44ml) va Vi du d6i chiéu (4) (4,8g) duoc bd sung vio
d6, va hdn hop dugce nghién bang séng 4m dong thdi khudy & nhiét dd 50°C trong 20
phut. Sau khi hdn hgp phén ung duge 1am mat xubng nhiét do trong phong, luong du cia
bot kém duge tach bang cach loc, hdn hop thu dugc duqc bd sung vao hdn hop duoc diéu
ché riéng ré cua Hop chat (41-3) (1,8g), paladi (II) axetat (0,16g), dixyclohexyl(2',6'-
dimetoxy-[1,1'-diphenyl]-2-yl)phosphin (0,17g), va N,N-dimetylaxetamit (4ml), va hon
hop thu dugc duge khudy & nhiét do 70°C trong 2 gid. Sau khi hdn hop phan tng dugc
1am mat xudng nhiét do trong phong, hdn hgp thu dugc dugce pha loang bang etyl axetat
va nudc, chét khong tan dugc loc, chét loc thu duge dugce rira lién tuc bﬁng nudc va nudc
mudi bdo hoa theo tht tu d6, va sau d6 san phém thu duoc duoc lam kho trén natri sulfat
khan. Sau khi loc, chét loc duoc ¢o dic, ph?m can thu duogc duoc tinh ché béng sic ky cot
silicagel dé thu dwgc 2-((6-xyano-2-(1-(7-(2,4-dimetoxybenzyl)-5,5-dimetyl-6-0x0-6,7-
dihydro-5H-pyrolo[2,3-d]pyrimidin-4-yl)piperidin-4-yl)pyridin-3-yl)amino)etyl axetat
duéi dang chit vo dinh hinh mau vang nhat (Hop chét (41-4)).

Budce 5:

Hon hop cia Hop chét (41-4) (8,5g) va etanol (100ml), hydroxylamin chtra nuéc
(50%, 2,8ml) dugc bd sung, va sau do hdn hop nay duoc khqu & nhiét do 60°C trong 10
phat. Hon hop thu duge duge c6 dic va duoc lam kho dé thu dugce 2-((2-(1-(7-(2.,4-
dimetoxybenzyl)-5,5-dimetyl-6-0x0-6,7-dihydro-5H-pyrolo[2,3-d]pyrimidin-4-yl)
piperidin-4-yl)-6-(N-hydroxycarbamimidoyl)pyridin-3-yl)amino)etyl axetat dudi dang
chét vo dinh hinh mau vang nhat (Hop chét (41-5)).

Budc 6:
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Hn hop cta Hop chat (41-5) va THF (100ml) duge 1am mét xudng 0°C, anhydrit
difloaxetic (2,2ml) va pyridin (25ml) dugc bd sung lan luot vao d6, va hdn hop dugce
khudy & nhiét d trong phong trong 5 phit. Hén hop thu duge duge khudy & nhiét do
60°C trong 2 gio nita. Sau khi hdn hop dugc 1am mat, axit clohydric (0,5M, 30ml) duoc
bd sung, va san phim thu duge duoc chiét bing etyl axetat. Lép hitu co duge tach ra,
dugc rira li€n tuc b?ing nude va nuéc mudi bio hoa theo thir tur do, va sau d6 duge lam
kho trén natri sulfat khan. San phém thu dugce dugce loc va sau d6 dugc co dic. Phén cin
thu duoc duge tinh ché bang sic ky cot silicagel dé thu dugc hop chét néu & dé muc (tic
13, 2-((6-(5-(diflometyl)-1,2,4-oxadiazol-3-yl)-2-(1 -(7-(2,4-dimetoxybenzyl)-5,5-dimetyl-
6-0x0-6,7-dihydro-5SH-pyrolo[2,3-d]pyrimidin-4-yl)piperidin-4-yl)pyridin-3-
yl)amino)etyl axetat duéi dang chit rin mau tring (Hop chét (41-6)).

Budce 7:

Hoén hop cua Hop chét (41-6) (9,8g), metanol (100ml), va THF (50ml) dugc lam
mat xuéng 0°C, natri hydroxit chtra nudc (5M, 0,85ml) dugc bd sung vao do, va hén hop
nay duogc khudy & 0°C trong 1 gid. Axit clohydric (5M, 0,85ml) dugc bd sung vao hon
hop thu dugc, va hdn hgp ndy duge khudy & nhiét do trong phong trong 2 gio. Chét ran
thu duoc duge gom b'flng cach loc, duoc rira béng metanol (50ml), va dugc lam kho trong
didu kién 4p suét giam dé thu dugc 4-(4-(6-(5-(diflometyl)-1,2,4-oxadiazol-3-yl)-3-((2-
hydroxyetyl)amino)pyridin-2-yl)piperidin-1 -yl)-7-(2,4-dimetoxybenzyl)-5,5-dimetyl-5H-
pyrolo[2,3-d]pyrimidin-6(7H)-on dudi dang chét rén mau tring (Hop chét (41-7)).

Budc 8:

Hop chét néu & d& muc (Hop chit (41)) thu duge theo cac bude 7, 8, va 10 cua Vi
du 1, ngoai trir 1a Hop chét (41-7) duoc st dung thay cho Hop chét (1-6).

Vi du 42:

4-(4-(3-((2-(Isopropylamino)etyl)amino)-6-(5-(triflometyl)-1 ,2,4-oxadiazol-3-
yl)pyridin-2-yl)piperidin-1-y1)-5,5-dimetyl-SH-pyrolo[2,3 -d]pyrimidin-6(7H)-on  (Hop
chét (42))

-74-



33646

Hop chét néu & d& muc (Hop chét (42)) thu dugc theo cach gidng nhu trong Vi du
41, ngoai trir 13 anhydrit trifloaxetic dugc st dung thay cho anhydrit difloaxetic va

isopropylamin dugc sir dung thay cho tert-butylamin.

Vi du 43: 4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(3-(triflometyl)-1,2,4-oxadiazol-5-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5SH-pyrolo[2,3 -d]pyrimidin-6(7H)-on  (Hop
chét (43))

Budce 1:

2-((2-(1-(7-(2,4-dimetoxybenzyl)-5,5-dimetyl-6-0x0-6,7-dihydro-5SH-pyrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-yl)-6-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)pyridin-3-
yl)amino)etyl axetat (Hop chét (43-1)) thu dugc theo cac bude 1 dén 6 cta Vi du 41,
ngoai trir 1a anhydrit trifloaxetic dugc sir dung thay cho anhydrit difloaxetic.

Budc 2:

Hon hop cua Hop chat (43-1) (0,44g), DMF (10ml), hydroxyamin hydroclorua
(0,43g), va tert-butoxykali (0,69g) duoc khudy & nhiét @6 70°C trong 1 gio. Hon hop phan
ung dugc lam mat xubng nhiét d trong phong, duoc pha lodng bang etyl axetat, va dugc
rira lién tuc bang nudc va nudc mudi bio hoa theo thir tu d6. Lép hiru co duge lam khd
trén natri sulfat khan va sau d6 duogc loc. Chét loc dugc cd dic dé thu duge 2-((2-(1-(7-
(2,4-dimetoxybenzyl)-5,5-dimetyl—6-oxo-6,7-dihydro-5H-pyrolo[2,3-d]pyrimidin—4-
yl)piperidin-4-yl)-6-(3-(triflometyl)-1,2,4-oxadiazol-5-yl)pyridin-3 -yl)amino)etyl axetat
(Hop chét (43-2)) duéi dang chat vo dinh hinh mau vang nhat.

Budec 3:

Hop chat néu & d& muc (Hop chét (43)) thu duge theo cach gidng nhu trong cac
budc 7 va 8 cua Vi du 41, ngoai trir 1a Hop chét (43-2) dugc st dung thay cho Hop chat
(41-6).

Vi du 44: 5,5-dimetyl-4-(4-(3-((2-(pyrolidin-1-yl)etyl)amino)-6-(3-(triflometyl)-1,2,4-
oxadiazol-5-yl)pyridin-2-yl)piperidin-1-yl)-5SH-pyrolo[2,3-d] pyrimidin-6(7H)-on (Hop
chét (44))
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Hop chét néu & d& muc (Hop chit (44)) thu duge theo cach gidng nhu trong Vi du
43, ngoai trir 1a pyrolidin dugc sir dung thay cho tert-butylamin.

Vi du so sanh B: 4-(4-(4-((2-(tert-butylamino)etyl)amino)-5'-flo-[2,3'-bipyridin]-6-
yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on

Budce 1:

Hdn hop cta 2,6-dibromo-4-nitropyridin (1g), kali cacbonat (490,3mg), 2-
aminoetanol (0,32ml), va DMSO (10ml) dugc khudy & nhiét 46 60°C trong 1,5 gid. Nudc
duoc bd sung vao hdn hop phéan Gng, va hdn hop nay duge chiét bang etyl axetat. Lop
hitu co dugc 1am khd trén natri sulfat khan, dugc loc, va sau d6 dugce c6 dac. Phéan cin thu
dugce dugc tinh ché bang sic ky cot silicagel dé thu dugc 2-((2,6-dibromopyridin-4-
yl)amino)etanol duéi dang chét dang ddu mau nau (Vi dy so sanh B (1-1)).

Buéc 2:

Hon hop cua Vi du so sanh B (1-1) (212mg), axit 5-flopyridin-3-boronic (50mg),
tetrakis(triphenylphosphin)paladi (0) (82,8mg), natri cacbonat chira nu6c (2M, 0,39ml),
va 1,4-dioxan (7,16ml) dugc khudy & nhiét do 100°C trong 1 gio. Nudc dugc bd sung vao
hdn hop phan tng, va hén hop nay duge chiét bang etyl axetat. L6p hitu co dugce lam kho
trén natri sulfat khan va sau d6 dugc co dic. Phan cin thu dugc duge tinh ché bang sdc ky
cot silicagel d8 thu dugc 2-((6-bromo-5'-flo-[2,3"-bipyridin]-4-yl)amino)etanol du6i dang
san phdm tho (Vi dy so sanh B (1-2)). Sén phadm nay dugc dua vao budc tiép theo ma
khong tinh ché thém.

Budc 3:

HOn hop ctia Vi du so sanh B (1-2), cacbon tetrabromua (237,6mg),
triphenylphosphin (187,9mg), THF (3ml), va diclometan (1ml) dugc khudy & nhiét do
trong phong trong 30 phat. Dung dich chtra nude chira natri bicacbonat bdo hoa va nude
duoc bd sung vao hdn hop phan tmg, va hdn hop nay duge chiét bang etyl axetat. Lop
hitu co dugc lam kho trén natri sulfat khan, duoc loc, va sau dé duoc co dac. Phan cin thu

duogc dugc tinh ché bang sic ky cot silicagel dé thu dugc 6-bromo-N-(2-bromoetyl)-5'-
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flo-[2,3'-bipyridin]-4-amin dudi dang chit v dinh hinh mau vang (Vi du so sanh B (1-
3)).
Budc 4:

Hon hop ctia Vi du so sanh B (1-3) (65,7mg), tert-butylamin (0,2ml), va THF
(1ml) dugc khudy & nhiét @6 80°C trong 4 gio. Hdn hop phan tmg duge bd sung tert-
butylamin (0,2ml), va hdn hop nay dugc khudy & 90°C trong 2 gid. Nudc duge bd sung
vao hdn hop phéan tng, va sau d6 hdn hop nay dugce chiét bing etyl axetat. Lép hitu co
dugc 1am khd trén natri sulfat khan, dugc loc, va sau d6 dugc cd dic. Phén cin thu duoc
duoc tinh ché bang sic ky cot silicagel bazo dé thu dugc N1-(6-bromo-5'-flo-[2,3'-
bipyridin]-4-yl)-N2-(tert-butyl)etan-1,2-diamin dudi dang chit vo dinh hinh mau vang (Vi
du so sanh B (1-4)).

Budce 5:

H3n hop ciia Vi du so sanh B (1-4) (57,5mg), Vi du déi chiéu (5) (69,5mg), phirc
chét 1,1'-bis(diphenylphosphino)feroxen-paladi (II) diclorua-diclometan (12,8mg), natri
cacbonat chira nuéc (2M, 0,10ml), va 1,4-dioxan (1,57ml) dugc khuéy & nhiét @6 100°C
trong 3 gio. Nudc dugce bd sung vao hdn hop phan tmg, va hdn hop dugce chiét bang etyl
axetat. Lép hitu co dugce lam khd trén natri sulfat khan, dugc loc, va sau d6 duogce co dac.
Phén cin thu dugc duoc tinh ché bing sdc ky cot silicagel bazo dé thu dugc 4-(4'((2-(tert-
butylamino)etyl)amino)-5-flo-5",6"-dihydro-[3,2":6',4"-terpyridin]-1"(2"H)-yl)-5,5-
dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on dudi dang chit vo dinh hinh mau nau (Vi
du so sanh B (1-5)).

Budc 6:

Hdn hop ciia Vi du so sanh B (1-5) (16mg), paladi hydroxit 20%/cacbon (15mg),
etyl axetat (1ml), etanol (0,1ml), metanol (0,1ml), THF (0,1ml), DMF (0,Iml), va TFA
(0,01ml) dugce khudy trong mdi trudng hydro & nhiét do trong phong trong 4 gid. Sau khi
thé nito, hén hgp phan tung duge loc. Chét loc duge cb dic, va phén can thu dugc dugc
tinh ché bing sic ky cot silicagel bazo d& thu duoc hop chit néu & dé muc (tic 13, Vi du
so sénh B).
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Bang 1 thé hién c4c cong thic hoa hoc va cac tinh chét vat Iy ctia cac hop chét

trong cac Vidutu 1 dén 44.
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Hop
ch@t

SO

Cong thuce cAu tric

Gi4 tri cia tinh chit vat Iy

IH-NMR (CDCL) §: 8,91 (1H, t, J= 1,5 Hz), 8,31 (1H, d,
=29 Hz), 8,27 (1H, s), 8,04 (1H, ddd, J= 10,0, 2,9, 1,5

Hz), 7,55 (1H, d, J= 8,5 Hz), 6,96 (1H, d, ]= 8,5 Hz),
4,66-4,58 (2H, m), 3,28-3,04 (5H, m), 2,94-2,90 (2H,
m), 2,11-2,02 (4H, m), 1,54 (6H, s), 1,16 (9H, s).

IH-NMR (CDCls) §: 8,72 (1H, d, J= 2,6 Hz), 8,60 (1H,
brs), 8,38-8,30 (111, m), 8,33 (1H, s), 7,48 (1H, d, J=
8,4 Hz), 6,97-6,91 (2H, m), 4,88 (1H, br t, J= 4,4 Hz),
4,64-4,55 (2H, m), 3,25-3,14 (4H, m), 3,08-2,96 (1H,
m), 2,86 (2H, t, J= 6,0 Hz), 2,61-2,53 (4H, m), 2,12-1,96
(4H, m), 1,85-1,78 (4H, m), 1,56 (6H, s)

TH-NMR (DMSO-Ds) 8: 8,19 (1H, s), 7,32 (1H, d, J=
8,4 Hz), 6,95 (1H, d, J= 8,4 Hz), 6,23 (1H, s), 5,60 (1H,
t, J=5,7 Hz), 4,48-4,41 (2H, m), 3,90 (3H, s), 3,28-3,06
(7H, m), 2,67-2,61 (2H, m), 2,54-2,45 (2H, m), 2,09
(3H, s), 1,91-1,84 (2H, m), 1,79-1,63 (6H, m), 1,36 (6H,
S).

IH-NMR (CDCls) &: 8,35 (1H, s), 8,15 (1H, s), 8,02 (1H,

5), 7,26 (1H, d, J = 8,5 Hz), 7,19 (2H, t, ] = 52,6 Hz),

6,89 (1H, d, J = 8,5 Hz), 4,84 (1H, s), 4,64 2H, d, T =

12,9 Hz), 3,22-3,13 (4H, m), 3,06-2,98 (1H, m), 2,94

(2H, t, J = 5,6 Hz), 2,08-2,03 (4H, m), 1,55 (6H, 5), 1,15
(9H, s).
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IH-NMR (DMSO-Ds) &: 8,39 (1H, t, = 1,8 Hz), 8,25-

_H_- 8,19 (1H, m), 8,04 (1H, s), 7,56 (1H, d, J= 8,8 Hz), 6,83
N7 | UAE d, 7= 8.8 Ha, 5.62 (1H, t, 1= 5,6 Hz), 4,35-4,.27
(2H, m), 3,11-2,91 (5H, m), 2,58-2,52 (3H, m), 1,79-
N 1,71 (2H, m), 1,68-1,56 (2H, m), 1,22 (6H, s), 0,81 (6H,
@%ﬁj‘ d, J= 6,1 Hz).
H N
W3
Y i 'H-NMR (CDCls) 3: 8,33 (1H, 5), 7,26 (1H, d, T=8,5
"N [He), 6,90 (1H, d,T=8,5 Hz), 4,76 (1H, 5), 4,58 (2H, 4, J

= 12,9 Hz), 3,24-3,17 (4H, m), 3,06-2,96 (3H, m), 2,90-
2,81 (1H, m), 2,63 (3H, s), 2,59 (3H, s), 2,09-2,00 (4H,
m), 1,54 (6H, s), 1,11 (6H, d, J = 6,1 Hz).

IH-NMR (DMSO-Ds) &: 11,09 (1H, s), 8,73 (1H, s),
8,21 (1H, s), 8,16 (1H, s), 7,79 (1H, s), 7,73 (1H, d, J=
8,4 Hz), 7,00 (1H, d, J= 8,4 Hz), 5,68 (1H, s), 4,48 (2H,

d, J= 12,8 Hz), 3,83 (3, s), 3,27-3,15 (6H, m), 2,70-

2,64 (5H, m), 1,94-1,70 (8H, m), 1,39 (6H, s).

IH-NMR (DMSO-Dg) 8:11,09 (1H, s), 9,02 (1H, s), 8,42
(1H, br s), 8,22(1H, s), 8,11 (1H, d, J= 10,6 Hz), 7,78
(1H, d, J= 8,8 Hz), 7,01 (1H, d, I= 8,8 Hz), 5,79 (1H, br
5), 4,49 (2H, d, J= 13,2 Hz), 3,24-3,14 (5H, m), 2,71-
2,52 (6H, m), 1,94-1,69 (8H, m), 1,39 (6H, s).

IH-NMR (CDCl) 8: 8,33 (1H, s), 7,29 (1H, d, T = 8,5
Hz), 6,90 (1H, d, T = 8,5 Hz), 6,31 (1H, 5), 4,89 (1H, s),
4,57 (2H, d, T = 12,9 Hz), 4,09 (3H, 5), 3,21-3,14 (4H,
m), 3,03-2,98 (1H, m), 2,67-2,62 (2H, m), 2,30 (6H, s),
2,02-1,96 (4H, m), 1,54 (6H, s).
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e . IH-NMR (DMSO-Dg) &: 8,21 (1H, 5), 7,51 (1H, d, J=
YWY |8.8Hz), 7,02 (1H, d, J= 8,8 Hz), 6,99 (1H, 5), 5,85 (1L,
t, J= 5.4 Hz), 4,51-4,44 (2H, m), 4,09 (31, s), 3,29-3,07
(5H, m), 2,76-2,70 (3H, m), 1,96-1,89 (2H, m), 1,80-
1,67 (2H, m), 1,38 (6H, s), 0,99 (6H, d, J=6,1 Hz).

IH-NMR (CDCls) 8: 8,33 (1H, s), 7,28 (1H, d, J = 8,5
Hz), 6,91 (1H, d, T = 8,5 Hz), 6,31 (1H, 5), 4,95 (1H, 5),
4,61 (2H, d, T = 13,2 Hz), 4,09 (3H, 5), 3,22-3,12 (4H,

m), 3,07-2,98 (3H, m), 2,87-2,84 (1H, m), 2,02-1,93

(4H, m), 1,53 (6H, s), 1,12 (6H, d, J = 6,3 Hz).

IH-NMR (DMSO-Dg) &: 9,01 (1H, t, J= 1,5 Hz), 8,41
(1H, d, J= 2,9 Hz), 8,22 (1H, s), 8,10 (1H, ddd, J= 10,7,
2.9,1,5 Hz), 7,77 (1H, d, J= 8,5 Hz), 7,01 (1H, d,J= 8,5
Hz), 5,80 (1H, t, J= 5,6 Hz), 4,53-4,46 (2H, m), 3,28-
3,11 (5H, m), 2,74 (2H, t, J= 6,6 Hz), 2,57 (2H, q, 1= 7,2
Hz), 1,97-1,90 (2H, m), 1,87-1,75 (2H, m), 1,40 (61, ),
1,02 (3H, t, I=7,2Hz).

. IH-NMR (DMSO-Dg) &: 10,97 (1H, s), 8,21 (1H, s),

P 8,17 (1H, d, J= 5,1 Hz), 7,87-7,84 (2H, m), 7,58 (1H, s),
’ 1D | 6.99 (1L, d, J= 8,8 Hz), 5,95 (1H, t, J= 5,9 Hz), 4,56-

4,49 (1H, m), 4,32-4,26 (1H, m), 3,75 (1H, q,J= 7.3

. Hz), 3,33-3,15 (4H, m), 3,06-2,98 (1H, m), 2,65 (2H, t,

J=17.1 Hz), 2,53-2,46 (4H, m), 1,93-1,66 (8H, m), 1,30

°%1f:§ (3H, d, J="7,3 Hz).
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IH-NMR (CDCls) &: 8,34 (1H, s), 7,85 (1H, dd, T = 1,8,

Hz), 6,88 (1H, d, T = 8,3 Hz), 6,81 (1H, dd, T = 1,8, 0,9
Hz), 4,70 (1H, 5), 4,50 (1H, d, J = 13,4 Hz), 4,42 (1H, d,
J=13,4 Hz), 3,57 (1H, q, J = 7,6 Hz), 3,23 (2H, br ),

3,08 (1H, t, J = 11,5 Hz), 2,99-2,94 (1H, m), 2,83 (2H,

0,9 Hz), 7,42 (1H,t,J = 1,8 Hz), 7,21 (1H, d, J = 8,3

dd, 1 =7,0, 5,5 Hz), 2,57 (4H, m), 2,11-2,03 (5H, m),
1,80 (4H, m), 1,51 (3H, d, T = 7,6 Hz).

15

IH-NMR (CDCls) &: 8,74 (1H, d, T = 1,7 Hz), 8,33 (1H,

s), 8,22 (1H, d, J=2,7 Hz), 7,82 (1H, dd, J = 2,7,1,7
Hz), 7,53 (1H, d, J = 8,3 Hz), 6,93 (1H, d, ] = 8,3 Hz),
4,99 (1H, s), 4,52-4,45 (2H, m), 3,91 (3H, s), 3,58 (1H,
q, T=17,5Hz),3,27-3,25 (3H, m), 3,13 (1H, t, J = 12,7
Hz), 3,02 2H, t,J = 5,4 Hz), 2,94-2,91 (1H, m), 2,18-
2,04 (5H, m), 1,50 (3H, d, J=7,5Hz), 1,17 (6H, d, ] =
6,2 Hz).

16

I'H-NMR (DMSO-Dg) &: 10,96 (1H, s), 8,21 (1H, s),

8,13 (1H, d, J=3,3 Hz), 7,65-7,62 (1H, m), 7,30 (1H, d,

J=5,9 Hz), 7,00 (1, d, J= 8,8 Hz), 5,97-5,93 (1H, m),

4,54-4.,49 (1H, m), 4,30-4,24 (1H, m), 3,81 (3H, s), 3,75

(1H, q, J= 7,4 Hz), 3,33-3,16 (6H, m), 3,05-2,98 (1H,

m), 2,72-2,53 (4H, m), 1,90-1,65 (8H, m), 1,29 (3H, d,
=74 Hz).

17

I'H-NMR (DMSO-Dg) 8: 10,96 (1H, s), 8,46-8,41 (1H,
m), 8,20 (1H, s), 8,12-8,10 (1H, m), 7,58 (1H, dd, J=
8,4.1,8 Hz), 7,42-7,38 (1H, m), 7,01 (1H, d, J= 8,4 Hz),
5,78-5,75 (1H, m), 4,54-4,49 (1H, m), 4,32-4,25 (1H,
m), 3,73 (1H, q, J= 7,3 Hz), 3,34-3,16 (4H, m), 3,06-
2,99 (1H, m), 2,73-2,51 (6H, m), 1,91-1,68 (8H, m), 1,29

(3H, d, J=7,3 Hz).
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18

TH-NMR (CDCl;) é: 8,32 (1H, s), 7,66 (1H, dd, J = 3,0,

1,1 Hz), 7,59 (1H, dd, T=3,0, 1,1 Hz), 7,38 (1H, d, ] =
8,3 Hz), 7,33-7,30 (1, m), 6,90 (1H, d, J = 8,3 Hz),
474 (1H, s), 4,51 (1H, d, T = 13,4 Hz), 4,41 (1H, d, ] =
13,4 Hz), 3,58 (1H, q, J = 7,6 Hz), 3,27-3,20 (3H, m),
3,10 (1H, t, J = 12,6 Hz), 2,85 (2H, s), 2,58 (4H, br s),
2,17-1,98 (5H, m), 1,83-1,79 (4H, m), 1,51 3H, d, ] =
7,6 Hz).

19

IH-NMR (DMSO-Dg) &: 10,96 (1H, s), 9,02-9,01 (1H,
m), 8,42 (1H, d, J= 2,6 Hz), 8,21 (1H, s), 8,13-8,09 (1H,
m), 7,78 (1H, d, J= 8,6 Hz), 7,00 (1H, d, J= 8,6 Hz),

5,76 (1H, t, J= 5,5 Hz), 4,54-4,49 (1H, m), 4,32-4,27
(1H, m), 3,74 (1H, q, J="7,3 Hz), 3,30-3,11 (4H, m),
3,07-2,99 (1H, m), 2,66 (2H, t, J= 6,8 Hz), 2,55-2,50
(4H, m), 1,92-1,67 (8H, m), 1,30 (3H, d, J= 7,3 Hz).

20

IH-NMR (CDCl) §: 8,32 (1H, s), 7,34 (1H, d, ] = 8,3
Hz), 6,92 (1H, d, ] = 8,3 Hz), 6,64 (1H, s), 4,99 (1H, s),
4,51-4,45 (2H, m), 4,19 (3H, s), 3,57 (1H, q, J = 7,6 Hz),
3,22-3,18 (3H, m), 3,06-3,00 (2H, m), 2,86 (2H, t, ] =
6,0 Hz), 2,60-5,57 (4H, m), 2,05-1,89 (4H, m), 1,83-1,80
(4H, m), 1,49 (3H, d, ] =7,6 Hz).

21

IH-NMR (CDCls) &: 8,75 (1H, d, J = 2,0 Hz), 8,36 (1H,
5), 8,22 (1H, d, J = 2,8 Hz), 7,82 (1H, dd, J = 2,8, 2,0
Hz), 7,54 (1H, d, T = 8,5 Hz), 6,93 (1H, d, J = 8,5 Hz),
4,82 (1H, s), 4,49-4,43 (2H, m), 3,91 (3H, s), 3,58 (1H,
q, J = 7,4 Hz), 3,29-3,25 (1H, m), 3,22-3,19 (2H, m),
3,10 (1H, t, T = 11,3 Hz), 3,04-2,97 (1H, m), 2,66 (2H, t,
T=5,7Hz), 2,32 (64, s), 2,19-2,12 (1H, m), 2,04-2,02
(3H, m), 1,51 3H, d,J = 7,4 Hz).
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22

IH-NMR (DMSO-Ds) 8:10,95 (1H, s), 8,35 (1H, dd, J=
4.8,1,7 Hz), 8,18 (1H, s), 7,70 (1H, dd, J=7,7, 1,7 Hz),
7,27-7,21 (2H. m), 7,00 (1H, d, I= 8,4 Hz), 5,58-5,54
(1H, m), 4,50-4,43 (1H, m), 4,29-4,23 (1H, m), 3,71
(1H, q, J= 7,4 Hz), 3,28-3,12 (4H, m), 3,04-2,95 (1H,
m), 2,70-2,65 (2H, m), 2,55-2,47 (4H, m), 2,51 3H, s),
1,86-1,61 (8H, m), 1,27 (3H, d, J= 7,4 Hz).

23

IH-NMR (CDCls) §: 8,33 (1H, 5), 7,67 (1H, dd, ] = 3,2,
1,2 Hz), 7,59 (1H, dd, T=5,1, 1,2 Hz), 7,38 (1H, d, T =
8,5 Hz), 7,32 (1H, dd, J = 5,1, 3,2 Hz), 6,89 (1H, d, J =
8.5 Hz), 4,63 (1H, s), 4,49 (1H, d, J = 14,1 Hz), 4,40
(1H, d, J = 14,1 Hz), 3,59 (1H, q, ] = 7,6 Hz), 3,30-3,25
(1H, m), 3,17-3,11 (3H, m), 3,02-2,96 (1H, m), 2,63
(2H, t, ] = 5,7 Hz), 2,29 (6H, s), 2,17-2,11 (1H, m),
2,05-2,01 (3H, m), 1,51 (3H, d, J = 7,6 Hz).

24

-~ o IH-NMR (DMSO-Ds) &: 10,96 (1H, s), 8,21 (1H, s),
M

7,77-7,75 (2H, m), 7,54 (1H, d, J=3,4 Hz), 7,00 (1H, d,

= 8,5 Hz), 5,88 (1H, t, = 5,4 Hz), 4,52-4,46 (1H, m),

4,31-4,25 (1H, m), 3,75 (1H, q, J= 7,4 Hz), 3,30-3,00

(5H, m), 2,66 (2H, t, J= 6,8 Hz), 2,53-2,50 (4H, m),

1,90-1,82 (3H, m), 1,72-1,62 (5H, m), 1,31 (3H, d, J=
7.4 Hz).

25

IH-NMR (CDCls) 3: 8,31 (1H, s), 7,87 (1H, d, J =8,5

Hz), 7,69 (1H, s), 7,20 (1H, s), 6,91 (1H, d, J =8,5Hz),

5,12 (1H, s), 4,55 (1H, d, T= 13,4 Hz), 4,42 (1H, d, T =

13.4 Hz), 3,57 (1H, q, T = 7,6 Hz), 3,27-3,21 (3H, m),

3,07-2,99 (2H, m), 2,89-2,82 (2H, m), 2,59-2,56 (4H,

m), 2,15-2,09 (2H, m), 2,02 (2H, d, J = 10,2 Hz), 1,82-
1,81 (4H, m), 1,50 3H, d, J = 7,6 Hz).
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26

IH-NMR (DMSO-Dg) &: 11,02 (1H, s), 9,04-9,04 (1H,
m), 8,46-8,45 (1H, m), 8,24 (1H, s), 8,17-8,14 (1H, m),
7,84 (1H, d, J= 8,5 Hz), 7,09 (1H, d, J= 8,5 Hz), 6,17
(1H, s), 5,65 (1H, t, J= 5,1 Hz), 4,34-4,24 (2H, m), 4,21-
4,15 (1H, m), 3,82-3,76 (1H, m), 3,58-3,51 (1H, m),
3,23-3,18 (2H, m), 2,68-2,62 (5H, m), 2,47-2,43 (3H,
m), 1,67-1,64 (4H, m), 1,34 3H, d, J= 7,6 Hz).

27

I'H-NMR (CDCls) &: 8,35 (1H, s), 8,09 (1H, d, J=2,2
Hz), 7,21 (1H, d, J= 2,2 Hz), 6,47 (1H, s), 5,72 (1H, br
s), 4,59-4,51 (1H, m), 4,46-4,38 (1H, m), 3,89 (3H, s),
3,66-3,49 (3H, m), 3,17-3,06 (1H, m), 2,97-2,87 (1H,
m), 2,84 (21, t, J= 5,7 Hz), 2,70-2,55 (5H, m), 2,06-2,00
(2H, m), 1,84-1,78 (4H, m), 1,78-1,69 (1H, m), 1,66-

1,52 (1H, m), 1,48 (3H, d, J=7,7 Hz)

28

IH-NMR (DMSO-Ds) &: 8,88 (1H, s), 8,47 (1H, d, J=
2.7 Hz), 8,21 (11, s), 7,98-7,94 (1H, m), 6,94 (1H, d, J=
14.9 Hz), 6,22-6,16 (1H, m), 4,51-4,43 (2H, m), 3,25-
3,13 (5H, m), 2,79-2,68 (3H, m), 1,97-1,89 (2H, m),
1,82-1,70 (2H, m), 1,39 (6H, s), 0,99 (6H, d, J= 6,1 Hz).

29

IH-NMR (DMSO-Dg) &: 11,03 (1H, s), 9,05-9,04 (1H,
m), 8,43 (1H, d, J= 2,6 Hz), 8,24 (1H, s), 8,16-8,12 (1H,
m), 7,71 (1H, d, J=8,4 Hz), 6,99 (1H, d, J= 8,4 Hz), 5,32
(1H, t, J= 5,3 Hz), 3,91-3,84 (2H, m), 3,78 (1H, q, = 7,5
Hz), 3,71-3,64 (2H, m), 3,24-3,11 (6H, m), 2,53 (21, t,

= 6,2 Hz), 2,22 (6H, 5), 1,31 (3H, d, J= 7,3 Hz).

30

IH-NMR (CDCls) &: 8,34 (1H, s), 7,99 (1H, d, 7= 8,5
Hz), 6,91 (1, d, J = 8,5 Hz), 6,90 (1H, t, ] = 47,3 Hz),
5,49 (1H, s), 4,60 (2H, d, T = 13,2 Hz), 3,30-3,18 (4H,
m), 3,05-3,00 (1H, m), 2,89 (2H, t, J = 5,9 Hz), 2,65-
2,59 (4H, m), 2,13-1,99 (4H, m), 1,85-1,81 (4H, m),
1,55 (6H, s).
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31

IH-NMR (CDCls) §: 8,31 (1H, s), 7,98 (1H, d, ] = 8,5
Hz), 6,91 (1H, d, ] = 8,5 Hz), 6,89 (1H, t, J = 52,1 Hz),
5,43 (1H, s), 4,60 (21, d, J = 13,2 Hz), 3,26-3,19 (4H,
m), 3,08-3,00 (3H, m), 2,91-2,85 (1H, m), 2,14-2,03
(4H, m), 1,56 (6H, s), 1,12 (6H, d, J = 6,3 Hz).

32

IH-NMR (CDCls) &: 8,33 (1H, s), 8,00 (1H, d, ] = 8,5

Hz), 6,91 (1H, d, T = 8,5 Hz), 5,58 (1H, 5), 4,62 (2H, d, J

= 13,2 Hz), 3,23-3,19 (4H, m), 3,06-3,03 (1H, m), 2,98

(2H, 1, J = 5,6 Hz), 2,10-2,03 (4H, m), 1,56 (6H, s), 1,17
(9H, s).

33

IH-NMR (CDCls) &: 8,34 (1H, s), 8,00 (1H, d, ] = 8,5
Hz), 6,91 (1H, d, J = 8,5 Hz), 5,49 (1H, 5), 4,60 (2H, d, J
= 12,9 Hz), 3,26-3,19 (4H, m), 3,07-3,00 (3H, m), 2,91-
2,83 (1H, m), 2,14-2,05 (4H, m),
1,56 (6H, s), 1,12 (6H, d, I = 6,1 Hz).

34

IH-NMR (DMSO-D¢) &: 11,08 (1H, s), 8,20 (1H, s),
7,90 (1H, d, J= 8,8 Hz), 7,05 (1H, d, I= 8,8 Hz), 6,22
(1H, t, J= 4,9 Hz), 4,50-4,42 (2H, m), 3,27-3,09 (SH, m),
2,60-2,53 (2H, m), 2,19 (3H, s), 1,94-1,86 (2H, m),
1,82-1,69 (2H, m), 1,37 (6H, s), 1,00 (9H, s).

35

IH-NMR (DMSO-Dg) &: 8,21 (1H, s), 7,88 (1H, d, J=
8.4 Hz), 7,11 (1H, d, = 8,4 Hz), 6,44 (1H, t, J= 5,7 Hz),
4,50-4,45 (2H, m), 3,37-3,28 (1H, m), 3,22-3,07 (5H,
m), 2,86-2,76 (2H, m), 1,93-1,59 (7H, m), 1,47-1,34
(1H, m), 1,39 (6H, s).
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36

IH-NMR (DMSO-Ds) &: 11,10 (1H, s), 8,22 (1H, s),
7,84 (1H, d, J= 8,6 Hz), 7,03 (1H, d, J= 8,6 Hz), 6,05
(1H, t, J= 5,5 Hz), 4,50-4,43 (2H, m), 3,37-3,13 (5H, m),
2,67-2,63 (2H, m), 2,65 (3H, ), 2,53-2,47 (4H, m),
1,92-1,86 (2H, m), 1,75-1,66 (6H, m), 1,39 (6H, s).

37

IH-NMR (DMSO-Ds) &: 8,22 (1H, s), 7,95 (1H, d, J=
8.6 Hz), 7,50 (1H, t, J= 53,3 Hz), 7,08 (1H, d, J= 8,6
Hz), 6,34 (1H, t, = 5,5 Hz), 4,50-4,45 (2H, m), 3,37-
3,14 (5H, m), 2,70 (2H, t, I= 6,8 Hz), 1,97-1,91 (2H, m),
1,77-1,66 (2H, m), 1,39 (6H, s), 1,03 (9H, s).

38

TH-NMR (DMSO-Ds) &: 11,10 (1H, br s), 8,22 (1H, s),
7,95 (1H, d, J= 8,8 Hz), 7,49 (1H, t, J= 53,5 Hz), 7,07
(1H, d, J= 8,8 Hz), 6,25 (1H, t, J= 5,7 Hz), 4,49-4,43
(2H, m), 3,36-3,14 (5H, m), 2,50-2,46 (2H, m), 2,21

(6H, s), 1,95-1,89 (2H, m), 1,77-1,66 (2H, m), 1,40 (6H,
S).

39

IH-NMR (CDCl) 8: 8,37 (1H, s), 8,09 (1H, d, ] =
8.5 Hz), 6,98 (1H, t, T = 53,3 Hz), 6,93 (1H, d, T =
8.5 Hz), 5,36 (1H, s), 4,60 (2H, d, J = 13,2 Hz), 3,25-
3,20 (4H, m), 3,06-2,99 (3H, m), 2,92-2,83 (1H, m),
2,04-1,97 (4H, m), 1,57 (6H, s), 1,13 (6H, d, J = 6,1 Hz).

40

SN
0
ln”"
Ve ' i IH-NMR (DMSO-Ds) &: 8,22 (1H, s), 7,82 (1H, d, J=
N K |84 Ha), 7,03 (1H, d, J= 8,4 Hz), 6,07 (1H, t, ]=5,3 Hz),

4,50-4,45 (2H, m), 3,21-3,13 (5H, m),
2,69 (2H, t, = 6,6 Hz), 2,47-2,41 (1H, m),
1,94-1,89 (2H, m), 1,75-1,65 (2H, m), 1,39 (6H, s),
1,18-1,14 (3H, m), 1,02 (9H, s), 1,01-0,97 (1H, m).
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41

IH-NMR (DMSO-Ds) &: 8,19 (1H, s), 7,74 (1H, d, J=
8,8 Hz), 7,46 (1H, t, J= 51,7 Hz), 7,01 (1H, d, J= 8,8
Hz), 6,17 (1H, t, J= 5,3 Hz), 4,50-4,42 (2H, m), 3,26-
3,08 (5H, m), 2,72-2,65 (2H, m), 1,91-1,83 (2H, m),
1,80-1,67 (2H, m), 1,36 (6H, s), 1,01 (9H, s).

42

IH-NMR (DMSO-Ds) &: 8,22 (1H, s), 7,78 (1H, d, J=
8,8 Hz), 7,05 (1H, d, J= 8,8 Hz), 6,27 (1H, t, J= 5,5 Hz),
4,50-4,46 (2H, m), 3,28-3,14 (6H, m), 2,75-2,70 (2H,
m), 1,91-1,87 (2H, m), 1,81-1,71 (2H, m), 1,39 (6H, s),
0,98 (6H, d, J= 6,2 Hz).

43

IH-NMR (DMSO-Ds) &: 8,21 (1H, ), 7,97 (1H, d, J=
8,4 Hz), 7,07 (1H, d, J= 8,4 Hz), 6,65 (1H, t, J= 5,5 Hz),
3,30-3,10 (2H, m), 3,26-3,13 (5H, m), 2,73-2,65 (2H,
m), 1,94-1,87 (2H, m), 1,81-1,68 (2H, m), 1,37 (6H, s),
1,02 (9H, s).

44

IH-NMR (DMSO-Dg) &: 11,07 (1H, s), 8,21 (1H, s),
7.96 (1H, d, J= 8,4 Hz), 7,05 (1H, d, J= 8,4 Hz), 6,61
(1H, t, J= 5,5 Hz), 4,50-4,42 (2H, m), 3,39-3,22 (5H, m),
3,21-3,12 (2H, m), 2,68-2,61 (2H, m), 2,53-2,48 (2H,
m), 1,93-1,85 (2H, m), 1,80-1,62 (6H, m), 1,37 (6H, s).

Vi du thir nghiém 1: Xac nhén tdc dung rc ché d6i véi hoat tinh Aktl kinaza

Aktl dugc tao ra va cac thir nghiém v& hoat tinh e ché ciia hop chét theo séng ché

khéang hoat tinh Aktl kinaza in vitro dugc thuc hién theo phuong phép dugc mo ta trong
Biochem. J., vol. 385, pp. 399-408, 2005 va Cancer Res., vol. 68, pp. 2366-2374, 2008.

Trong qua trinh tao ra protein Aktl, Aktl ctia nguoi duge gan vao khang nguyén T & gitta

duoc bidu hién trong té bao con tring S, Aktl dugc chuén bi thong qua ky thuét tinh
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ché 4i lyc va hoat hoa béng PDK1, va san ph'flm thu dugc duge bao quan ¢ nhiét do -80°C
cho dén khi thir nghiém e ché cac hop chét. Trong thir nghiém tc ché cac hop chit nay,
Akt1 va hop chét theo sang ché dugc dua vao qué trinh t so bd & nhiét d 25°C trong 120
phut trong chit dém phan tmg (15mM Tris-HCl, d6 pH = 7,5, Tween-20 0,01%, DTT
2mM). Sau d6, Crosstide dugc biotinyl hoa (biotin-KGSGSGRPRTSSFAEG, Millipore),
MgCl, va ATP dugc bd sung 1am co chét & ndng do cudi cling bang 500nM, 10mM, va
150pM, mdt cach twong ung, va phan tng dugc cho tiép dién & nhiét d§ 25°C trong 60
phut. EDTA duoc bd sung vao ndng do cudi cung bang 40mM dé két thuc phan tng, chat
16ng phat hién chira khang thé phospho-Crosstide khang EU (PerkinElmer) va SureLight
APC-SA (PerkinElmer) & ndéng do cudi cung bang 0,5nM va 62,51M lan lugt dugc bd
sung, va phan ung dugc cho tiép dién & nhiét do trong phong trong 2 gio. Cudi ciing, muc
d6 huynh quang dugc chiéu xa v6i anh séng kich thich bang 337nm dugc thtt nghiém &
hai mérc bude séng khac nhau (tirc 13, 620nm va 665nm) bang cach sir dung PHER Astar
FS (BMG LABTECH) hoic PHERAstar (BMG LABTECH). Muac d0 phan ung
phosphoryl héa dugc xac dinh trén co s¢ ty 1¢ clia cac mirc 4o huynh quang ¢ hai mic
buéc s6ng, va ndng do cia hop chit ma tai d6 su phosphoryl hoa c6 thé duoc e ché 50%

dugc x4ac dinh duédi dang mirc dd ICso (nM) va dugce thé hién trong Bang 2.

P& 1am hop chét ddi chiéu, Vi du so sénh A (WO 2010/056563 (Vi du 31)) va Vi
du so sanh B thuong c6 hoat tinh rc ché khang Akt dugc st dung.
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Bang 2
Hop chits6| IC50 ctia hoat tinh tc ché AKT (nM)

1 6,8
5 3,5
11 5,8
13 1,4
14 0,5
15 2,1
16 1,9
17 0,6
18 0,5
19 0,4
20 0,6
21 4,0
22 1,8
23 0,7
24 1,9
25 2,7
27 1,6
30 14,5
31 7,6
32 1.4
33 2,5
34 1,0
37 3,3
39 4,1
40 3,6
41 7.2
42 4,8
43 1,0
44 2,6
A 52,2
B 657,0

Vi du thtr nghiém 2: Xéc nhédn tic dung trc ché dbi v&i hoat tinh Rsk1 kinaza
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Hoat tinh @c ché cta hop chét theo sang ché dbi v6i hoat tinh Rsk1 kinaza in vitro
dugc thit nghiém bing cach st dung bd kit tht nghiém QSS Assist™ FP (Carna

Biosciences, Inc.).

Trong thtr nghiém Gc ché hoat tinh trc ché cta hop chét nay, hop chét thir nghiém
duoc pha lodng bing k¥ thuat pha loang theo day véi dimetyl sulfoxit (DMSO). Sau do,
protein Rskl, co chit peptit (ndng do cudi cing: 100nM), magie clorua (ndng do cudi
cung: 10mM), ATP (ndng d0 cubi ciing: 30pM), va dung dich chira hop chét thtr nghiém
trong DMSO (ndng dd cudi cing DMSO: 5%) dugc bd sung vao chdt dém phan g
kinaza (HEPES 20mM (d6 pH = 7,4), dithiothreitol 2mM, Tween-20 0,01%), va hdn hop
nay dugc u ¢ nhiét do 25°C trong 40 phut dé thuc hién phan (g kinaza. Chét phan tng
ghn két tién trién IMAP dugc pha lodng 400 14n bang chat dém gin két tién trién IMAP A
(Molecular Devices, LLC) duogc bd sung dé két thuc phan Gng kinaza. San phim phan
tmg dugc dé yén & nhiét do trong phong trong béng tdi trong 120 phuit va dugce tht
nghiém bang cach st dung PHERAstar (BMG LABTECH; budc song kich thich: 485nm;
budc séng phéat hién: 520nm). Mirc d6 phan Gng phosphoryl héa dugce xéc dinh dyua trén
murc d6 phan cyc huynh quang, va nbng d6 ctia hop chit ma tai d6 su phosphoryl hoa c6
thé duoc e ché 50% dugc xac dinh dudi dang mic d6 ICso (nM) va duge thé hién trong

Bang 3.
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Béng 3
Hop chét s6 | ICso ciia hoat tinh trc ché Rsk (nM)

1 1,5
2 1,5
5 0,7
6 1,0
7 1,7
8 1,7
9 1,1
10 0,9
11 0,7
12 1,8
13 1,4
14 1,7
15 1,1
16 0,8
17 1,1
18 1,4
19 0,9
20 0,9
21 1,3
23 1,5
27 1,8
30 1,7
31 1,8
32 0,6
33 1,0
34 0,9
35 1,5
37 0,5
38 0,9
39 0,6
40 0,6
41 1,6
42 1,2
43 0,4
44 0,5

Vi du thir nghiém 3: Xac nhén tac dung G ché dbi vé6i hoat tinh S6K 1 kinaza
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Hoat tinh rc ché cua hop chét theo séng ché d6i vé6i hoat tinh S6K 1 kinaza in vitro
duoc tht nghiém bing cich st dung bd kit thtt nghiém QSS Assist™ FP (Carna

Biosciences, Inc.).

Trong thir nghiém uc ché v& hoat tinh e ché cua hop chét, hop chét thir nghiém
duogc pha lodng bang k¥ thuat pha lodng theo day véi dimetyl sulfoxit (DMSO). Sau do,
protein S6K, co chét peptit (ndng do cubi cing: 100nM), magie clorua (ndng dd cudi
cung: 5SmM), ATP (ndng do cudi cing: 25uM), va dung dich chira hop chét thir nghiém
trong DMSO (ndng d& DMSO cubi clng: 5%) duge bd sung vao chit dém phan tng
kinaza (HEPES 20mM (d9 pH = 7,4), dithiothreitol 2mM, Tween-20 0,01%), va hdn hop
nay duogc u ¢ nhiét d§ 25°C trong 30 phut dé thyc hién phan tmg kinaza. Chét phan ting
ghn két tién trién IMAP dugc pha loing dén 400 14n bing chit dém gin két tién trién
IMAP A (Molecular Devices, LLC) dugc bd sung vao do dé két thuc phan tng kinaza.
San phdm phén tng dugc dé yén & nhiét do trong phong trong bong tbi trong 120 phut va
duge thir nghiém biang cach sit dung PHERAstar (BMG LABTECH; buéc song kich
thich: 485nm; buéc séng phat hién: 520nm). Mtc d phan Gng phosphoryl héa dugce xac
dinh dua trén mic d6 phan cuc huynh quang, va ndng d6 cta hop chit ma tai do su
phosphoryl hoéa co thé duoc tc ché 50% duge xac dinh dudi dang muc d ICso (nM) va
dugc thé hién trong Bang 4.
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Béang 4
Hop chét sé | IC50 cia hoat tinh @rc ché S6K (nM)

1 0,4
2 0,3
3 0,4
4 0,4
5 0,3
6 0,4
7 0,3
8 0,3
9 0,3
10 0,3
11 0,3
12 0,3
13 0,4
14 0,9
15 0,7
16 0,7
17 0,7
18 0,8
19 0,5
20 0,6
21 0,7
23 0,4
24 0,6
26 0,6
28 0,3
29 0,8
30 0,5
31 0,6
32 0,4
33 0,5
34 0,4
35 0,4
36 0,4
37 0,3
38 0,3
39 0,3
40 0,3
41 0,3
42 0,5
43 0,4
44 0,4
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Vi du thir nghiém 4: Nghién ctru e ché su phat trién ctia té bao

Nghién ctru e ché sy phat trién cia té bao in vitro bang cach st dung té bao RKO

(dong té bao ung thu rudt Két & ngudi) duge thuc hién nhu duge md ta dudi day.

Té bao RKO (ATCC, Cat#: CRL-2577) dugc nudi cdy trong mdi truong MEM
(GIBCO, Cat#:10370-088) da dugc bd sung FBS 10%, L-glutamin 1mM (GIBCO,
Cat#:25030), va natri pyruvat ImM (GIBCO, Cat#:11360) dugc gieo cdy trong vi dia day
phing ¢6 96 giéng (COSTAR, Cat#:3904) & 2 x 10° € bao (150pl) va dugc nudi chy
trong ti1 @ chira COz 5% & nhiét do 37°C trong 1 ngdy. Hop chét theo séng ché dugc dua
vao pha lodng theo day véi dimetyl sulfoxit hodc mdt minh dimetyl sulfoxit dugc bd sung
vao mdi trudong MEM chtta FBS 10%, L-glutamin ImM, va natri pyruvat 1mM. Mai
truong thu duge chira hop chit hodc mot minh dimetyl sulfoxit dugc bd sung vao té bao
RKO trong dia nudi cly bang 50ul/ giéng & ndng 4o cudi cung ctia hop chit dén 10, 3, 1,
0,3, 0,1, 0,03, 0,01, 0,003, va OpM, mot cach twong Gmg. Mot dia nudi cdy € bao RKO
khéc da dugc didu ché riéng r&€ dugc dé yén & nhiét d§ trong phong trong 30 phut, sau do
100pl mdi truong dugce loai bo, va duge bd sung 50pl thir nghiém CellTiter-Glo® 2.0
(Promega, Cat#:G9242) vao mdi giéng. Sau khi cc dia dugc dit trong bong tbi trong 10
phut, mic d6 phat quang thu dugc tir cac té bao sdng trong mdi giéng duogc do bang bd
doc dia nhiéu ché 6 (Multimode Plate Reader) (PerkinElmer, EnSpire). Cac t€ bao dugc
xtt Iy bang hop chit hodc mot minh dimetyl sulfoxit dugc nuoi ciy & nhiét do 37°C trong
ti 0 chira CO, 5% trong 3 ngay nita. Sau khi 4, dia nuoi cdy dugc dit & nhiét do trong
phong trong 30 phut, va 150l phan dich ndi trén b mit duoc loai bo khoi mdi giéng dé
diéu chinh luong dung dich nudi cAy té bao con lai xubng 50pl mdi giéng. 50ul dung dich
nudi cdy té bao con lai dugc bd sung lugng twong duong cua thir nghiém CellTiter-Glo®
2.0. Sau khi dfa nuéi cdy té bao duoc dit trong béng tbi trong 10 phut, mirc dd phét quang
thu duoc tir cac té bao séng trong mdi giéng duoc thir nghiém bang cach st dung bo doc
dia nhidu ché do. Téc dd phat trién ctia té bao duoc tinh bang cong thire dugc thé hién
dudi day va né)ng d6 ma tai do toc do phat trién cta té bao trd thanh 50%; tirc 14, néng do
cua hop chét theo séang ché ma tai d6 su phat trién cta té bao s& dugc trc ché 50% duogc

xéc dinh (GIso (M)
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Téc d6 phat tridn cta té bao (%) = (T-Co)/(C-Co) x 100, véi diéu kién T bing hogc
16n hon Co (T = Co)

Téc d6 phét trién cua té bao (%) = (T-Co)/Co x 100, véi diéu kién T nho hon Co (T
< Co)

Co: Mtrc d6 phat quang trong mdi giéng khi hop chét duge bd sung (dém trong méi
gidy)

C: Mitc dd phat quang trong mdi giéng khi dimetyl sulfoxit dugc bd sung mot
minh (dém trong mdi gidy)

T: Mtc do phat quang trong mdi giéng khi hop chét thtr nghiém duoc bd sung
(dém trong mdi gidy)

Du6i dang hop chét d6i chtng, Vi du so sénh A (WO 2010/056563 (Vi du 31)) va
Vi du so sanh B thuong c6 hoat tinh e ché khang Akt dugc st dung.

R N
RF | H
F F //lN\/\NH
Ny /i\

N:"N\/‘N\/
N N
N
S "~
A B

Mitc do Glso clia cac hop chat tiéu bi€u theo sang ché va cdc hop chat doi chiu

trong té bao RKO dugc tinh, va cac két qua duoc thé hién trong Béang 5.
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Bang 5
Hop chét s6 Uc ché su phét trién ctia té bao Glso (nM)
1 136
13 111
14 118
15 122
24 130
26 124
27 48
30 82
32 89
41 86
44 102
A 1048
B 2641

Céc két qua cho thdy rang hop chit theo sang ché co hoat tinh tc ché su phat trién
ctia t& bao ma cao hon mot cach dang ké so v6i hoat tinh cta dan xuét piperazin thuong
¢6 hoat tinh @c ché Akt. Nho so sanh Hop chét 1 va Vi du so sanh B, c4c diém thay thé
trong chudi bén axit amin bao gdm R, Ry, Rs, va Re duge phat hién ra 12 anh hudng déng
k& dén hoat tinh e ché su phat trién cta té bao. Su chénh léch vé hoat tinh do céc diém
thay thé nhu vay gdy ra khong dugc biét dén va vi thé 12 mot phat minh gdy ngac nhién.
Vi du thir nghiém 5: Nghién ciru ire ché sy phét trién cia té bao

Thr nghiém e ché su phat trién cta té bao in vitro trén té bao HEC-6 (dong té bao
ung thu ndi mac tir cung) dugc thue hién trong cac diéu kién duge mo ta dudi day.

Té bao HEC-6 (Health Science Research Resources Bank, Cell Number:
JCRB1118) dugc nudi cdy trong mdi trudong MEM chira FBS 15% (GIBCO, Cat#: 10370)
duoc gieo ciy trén vi dia day phéng c6 384 giéng (CORNING, Cat#: 3571) & 500 té
bao/giéng (20 pl) va dugc nudi cdy trong ti u chira cacbon dioxit 5% & nhiét do 37°C

trong 1 ngay. Hop chét theo sang ché dwgc dua vao pha lodng theo ddy v6i dimetyl
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sulfoxit hodc dimetyl sulfoxit m¢t minh dugc bd sung vio moi trudng MEM chita FBS
15%. Méi truong thu duge chira hop chét hoic dimetyl sulfoxit mdt minh dugc bd sung
vao té bao HEC-6 bing 5 pl/giéng & ndng do cudi ciing clia hgp chat dén 10, 3, 1, 0,3,
0,1, 0,03, 0,01, 0,003, 0,001, 0,0003, va OpM, mdt cach twong Gng. Mot dia nudi cdy té
bao HEC-6 khac da dugc didu ché riéng r& dugc dit & nhiét do trong phong trong 30 phut,
va 20pl thtr nghiém CellTiter-Glo® 2.0 (Promega, Cat#:G9243) dugc bd sung vao mdi
giéng. Pia dugc 1ic v6i thiét bi 1ic dia trong 10 phut va duge dat trong bong tbi trong 30
phut. Sau day, mac d6 phéat quang thu duoc tir cac té bao sbng trong mdi giéng duoc thir
nghiém b%lng cach st dung bd doc dia nhiéu ché 46 (PerkinElmer, EnVision). Céac té bao
ma hop chit hodc dimetyl sulfoxit da dugc bd sung mdt minh dugc nudi céy & nhiét do
37°C trong ti 4 chita cacbon dioxit 5% trong 3 ngay nita. Sau khi nudi cdy, san phim
nudi cdy dugce dit & nhiét do trong phong trong 30 phut, va thit nghiém CellTiter-Glo®
2.0 duge b sung & 25 ul/giéng. Pia duge 15c vé6i thiét bi lac dia trong 10 phut va duoc
dit trong bong tdi trong 30 phut. Sau ddy, mirc d phét quang thu dugc tir céc té bao sbng
trong mdi giéng dugc thir nghiém bang cach sir dung b doc dia nhidu ché 5. Toc do
phat trién cta té bao dugce tinh bﬁng cong thirc duge thé hién dudi day va ndéng d6 ma tai
d6 téc do phét trién ciia t& bao tré thanh 50%; tirc 13, ndng do ctia hop chét theo sang ché
ma tai d6 su phat trién cta té bao s& duge e ché 50% (Glso (nM)) duge x4c dinh.

Téc do phét trién cia té bao (%) = (T-Co)/(C-Co) x 100, véi diéu kién T bang hodc
16n hon Co (T = Co)

Tée do phat trién ciia t& bao (%) = (T-Co)/Co x 100, véi diéu kién T nh6 hon Co (T
< Co)

Co: Mitc d phét quang trong mdi giéng khi hop chit duge bd sung (dém trong moi

gidy)

C: Mtc do phat quang trong mdi giéng khi dimetyl sulfoxit dugc bd sung mot

minh (dém trong mdi gidy)

T: Muc dd phat quang trong mdi giéng khi hop chéat thir nghiém duge bd sung

(dém trong mdi gidy)
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D& 1am hop chét dbi chiéu, Vi du so sénh A (WO 2010/056563 (Vi du 31)) va Vi
du so sanh B thuong c6 hoat tinh trc ché khang Akt dugc st dung.

Murc dd Glso cua cac hop chét tiéu biéu theo séng ché trén té bao HEC-6 duoc tinh,

va cac két qua dugc thé hién trong Bang 6.

Bang 6
Hop chét s& | Uc ché sy phét trién ctia té bao
Glso (uM)
13 89
14 103
17 40
18 84
19 19
20 53
22 43
23 105
24 108
26 109
27 58
29 142
30 146
32 84
34 72
41 138
43 42
44 57
A 1042
B 2916

TAt ca cac cong bd don sang ché, patent, va don yéu cau cap bang doc quyén sang

ché dugc trich dan trong ban md ta nay dugc két hop toan bo & day bang cach vién dan.
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YEU CAU BAO HO
1. Hop chét c6 cong thic (1) hodc mudi cta né:
Rz
R4

X2 H H Rs

| |
x1{k¥>$<N\R4
' H

R, R N (1)
Ne e
N \N)

trong do:

Ri 1a nhém di vong mot vong, khong no, ¢6 4 dén 6 canh dugc thé tiy y 6 tir 1

dén 3 di nguyén t dugc chon tu N, S, va O;

R, 1 nguyén tir hydro, nguyén tir halogen, nhém hydroxyl, nhém amino, nhoém
xyano, nhém nitro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl,
nhém C2-C6 alkynyl, hodc nhém C3-C6 xycloalkyl;

R3, R4, va Rs, ¢6 thé giéng nhau hodc khac nhau, mdi nhém 13 nguyén t hydro,
nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhém C3-C6 xycloalkyl; hodc R3 va Ra,
cung v6i nguyén tir nito ma chung gin vao, tao thanh di vong mdt vong, no c6 4 dén 6
canh co tir 1 dén 3 di nguyén tir dugc chon tir N, S, va O, va Rsla nguyén tir hydro, nhém
C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhom C3-C6 xycloalkyl; hodc R4 va Rs, cung
v6i nguyén tir nito ma ching gdn vao va nguyén ti cacbon lién k& vé6i no, tao thanh di
vong mdt vong, no cé 4 dén 6 canh co tir 1 dén 3 di nguyén tir dugc chon tr N, S, va O,
va R; 12 nguyén tir hydro, nhom C1-C6 alkyl, nhém C1-C6 haloalkyl, hodc nhéom C3-C6
xycloalkyl;

Rs 12 nguyén tir hydro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, hoac nhém C3-
C6 xycloalkyl;
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Ry va Rg, ¢6 thé giéng nhau hoic khac nhau, mdi nhom 1a nguyén tir hydro, nguyén
tr halogen, nhém hydroxyl, nhém amino, nhém xyano, nhém nitro, nhom C1-C6 alkyl,
nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl, nhém C2-C6 alkynyl, hodc nhém C3-C6
xycloalkyl; hodc R7 va Rg, cing véi nguyén tir cacbon ma ching gén vao, tao thanh nhém

C3-C10 xycloalkyl;

X1 va Xa, ¢6 thé 1a giéng nhau hodc khéc nhau, mdi nhém 13 N hoic CRy, va Ry 12
nguyén tir hydro, nguyén tir halogen, nhém hydroxyl, nhém amino, nhém xyano, nhom
nitro, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl, nhém C2-C6 alkenyl, nhom C2-C6
alkynyl, hodc nhém C3-C6 xycloalkyl; va

nét dut chi lién két ddi, voi diéu kién it nhat mot trong s6 X1 hoic X, 1a N.

2. Hop chit hoic mudi cta no theo diém 1, trong d6 Ri 1a nhom di vong mot vong,
khong no, c6 4 dén 6 canh co tir 1 dén 3 di nguyén t dugce chon tu N, S, va O, ma ¢ thé
bao gdm tir 1 dén 3 phan tir thé duoc chon tir nguyén tir halogen, nhém C1-C6 alkyl,
nhém C1-C6 haloalkyl, nhém C1-C6 alkoxy, va nhom C3-C10 xycloalkyl.

3. Hop chit hozic mudi ctia n6 theo diém 1 hoic 2, trong d6 Rz 12 nguyén tir hydro
hodc nguyén tir halogen, Re 12 nguyén tir hydro, R71a nhém C1-C6 alkyl, Rs la nguyén tir
hydro hogc nhém C1-C6 alkyl, X1 1a N hodc CRo, Ro 1a nguyén tir hydro hodc nguyén tor
halogen, va X»1a N hodac CH.

4. Hop chét hozic mubi ctia n6 theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6
R; 14 nhém furanyl, nhom thienyl, nhom thiazolyl, nhoém thiadiazolyl, nhém oxazolyl,
nhém oxadiazolyl, nhém pyridinyl, hodc nhém pyrazolyl, ma c6 thé bao gbm tir 1 dén 3
phan ttr thé dugc chon tir nguyén tir halogen, nhém C1-C6 alkyl, nhém C1-C6 haloalkyl,
nhém C1-C6 alkoxy, va nhom C3-C10 xycloalkyl.

5. Hop chat hoic mudi ctia né theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6
Rs, R4, va Rs, ¢ thé 1a gibng nhau hogc khac nhau, mdi nhém 13 nguyén t hydro hodc
nhém C1-C6 alkyl; hodc R3 va Re, ciing véi nguyén tir nito ma chiing gén vao, tao thanh

di vong mot vong, no cé 4 dén 6 canh c6 nguyén tir nito, va Rs 12 nguyén tir hydro hodc
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nhém C1-C6 alkyl; hodc R4 va Rs, cing v6i nguyén ti nito ma ching gén vao va nguyén
tr cacbon lién k& vé&i nd, tao thanh di vong mdt vong, no c6 4 dén 6 canh c6 nguyén ti

nito, va R3 12 nguyén tit hydro hogc nhém C1-C6 alkyl.

6. Hop chat hoic mubi ctia né theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6
R; 14 nhém pyridinyl ¢6 nguyén tir halogen hodc nhém C1-C6 alkoxy, nhom pyrazolyl c6
nhém C1-C6 alkyl va nhém C1-C6 haloalkyl, nhém oxadiazolyl c6 nhém C1-C6
haloalkyl, hoic nhém furanyl hodc nhém thiazolyl khong duge thé,

mdi Ry, Rs va Re 13 nguyén tir hydro,

R3 14 nguyén tir hydro, va R4 1a nhém C1-C6 alkyl; hodc R3 va Ry, cing véi nguyén

tl nito ma chiing gin vao, tao thanh di vong mdt vong, no ¢6 4 dén 6 canh c6 nguyén tur

nito,
R7 12 nhém C1-C6 alkyl, Rg 14 nguyén tir hydro hodc nhém C1-C6 alkyl, va
Xi va Xa, ¢6 thé 12 khic nhau, mdi nhom 12 N hoic CH; va
dudng nét dit (====-) 14 lién két don va X3 1a CH.
7. Hop chit hozic mubi cta n6 theo diém 6, trong @6 R 12 nhém pyrazolyl c6 nhom

C1-C6 alkyl va nhém C1-C6 haloalkyl, hodc nhém oxadiazolyl ¢6 nhom C1-C6
haloalkyl.

8. Hop chit hozic muébi ctia n6 theo diém bit ki trong sb céc diém tir 1 dén 7, trong d6
hop chét nay dugc chon tir cac hop chét dugc néu duéi day:
4-(4-(6-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-3-((2-(pyrolidin-1-yl)etyl)
amino)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)- on;
4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(triflometyl)-1,3,4-oxadiazol-2-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on; va
4-(4-(3-((2-(tert-butylamino)etyl)amino)-6-(5-(diflometyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)piperidin-1-yl)-5,5-dimetyl-5H-pyrolo[2,3-d]pyrimidin-6(7H)-on.

9. Dugc phim chira hop chét hogc mudi ctia n6 theo diém bét ky trong sb cac diém tir

1 dén 8 1am thanh phz‘“m hoat tinh dugc dung dé diéu tri khéi u.
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10.  Chét khang khéi u chira hop chét hoic mudi clia n6 theo diém bét ky trong sb cac

diém tr 1 dén 8 1am thanh phan hoat tinh.
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