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(57) Sang ché dé cap dén hop chit co cong thie (I) trong d6 R1A, R1B, RIC, va RID 3
nguyén tr hydro, v.v..., R?A va R?® la nguyén tr hydro, v.v..., R*, R3B, R3¢ va R la
nguyén tir hydro, v.v.. L 1a lién két, v.v..., V1a C,. ¢ alkylen, Q la imidazol tuy y duoc thé,
hoac mudi duoc dung cta no, nhu la mot thuoc chéng ung thu méi huéng dén cac té bao
gbc ung thu (CSCs) ma duoc cho 13 ¢b lién quan chit ché dén sy ting sinh lién tuc cua
khdi u 4c tinh, sy di cin hodc sy tai phat cia bénh ung thu, va tinh trang khang thude
chdng ung thu.
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Sang ché cling dé cap dén thudc va duoc pham chira hop cht nay.
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Linh vue ki thuit dwoc dé cap

Sang ché dé cap dén dan xuat dihydrocromen va mudi dugc dung cua nd
ma hitu ich lam thudc, va dé cap dén thudc chong khoi u chira dan xuat nay lam
thanh phan hoat tinh.

Tinh trang k§ thuit ciia sang ché

Céc phép diéu tri ung thu thong thuong do6i khi khong dugc mong doi 12
mang lai hiéu qua cao cho sy séng ngay ca khi chiing c6 thé 1am thodi héa cac
khdi u, mot phin boi vi hién nay, céc té bao gde ung thu (dudi diy duge goi la
"CSCs" khi can thiét) dugc cho 14 ¢6 lién quan chit ché dén sy tang sinh lién tuc
ctia khdi u 4c tinh, su di cin hodc su tai phat cia bénh ung thu, va sy khang
thudc chdéng khéi u. CSCs duoc xac dinh ¢ gan nhu tht cd cac bénh ung thu
chinh & nguoi nhu ung thu vu, ung thu dai trang, ung thu phdi, va bénh mau ac
tinh (tai liéu phi patent 1). Ngoai ra, CSCs c6 thé rt khac biét vé dic diém sinh
Iy so véi céc té bao ung thu thong thuong thu duge tir sy biét héa cia CSCs, va
vi thé sy phat trién tac nhan chéng u ma nhim téi CSCs dugc mong doi s& mang

dén mot chién luoc méi cho cac phép didu tri bénh ung thu (tai liu phi patent 2).

Mt trong nhitng dic didm & CSCs la kha ning tw d6i méi (tai lidu phi
patent 3). Cac phuong phap déng tin cdy dugc thiét 1ap dé xac dinh kha ning tu
dbi méi cua céc té bao bao gém, vi du, phuong phap xéac dinh kha nang hinh
thanh té bao hinh cdu cta céac té bao ung thu trong didu kién khéng bam dinh khi
khong c6 huyét thanh (tai liéu phi patent 4).

Cho dén nay khéng c6 tai liéu ndo boc 10 rang hop chét theo sang ché ¢6
cong thue (1) duoc thé hién duéi day c6 thé c6 hoat tinh chéng ung thu hoic
hoat tinh trc ché kha nang hinh thanh té bao hinh cau cua cac té bao ung thu.

Tai lidu k§ thuat da biét
Tai liéu tham khao phi patent

[tai liéu phi patent 1] Boman et al., Journal of Clinical Oncology 26(17):

2795-2799. 2008

[tai liéu phi patent 2] Lobo et al., Annu Rev Cell Dev Biol 23: 675-99.
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2007
[tai liéu phi patent 3] Al-Hajj et al., Oncogene 23(43): 7274-82. 2004
[tai liéu phi patent 4] Ponti et al., Cancer Res 65(13): 5506-11. 2005
Ban chit k§ thuét ciia sing ché
Vén dé k§ thudt can duogc giai quyét

Muc dich ctia sang ché 1a dé cap dén cac hop chit hitu ich lam thubc
chéng khéi u méi ma nhim t6i CSCs ma dugc cho 1 cé lién quan chit ché dén
su tang sinh lién tuc cua khdi u 4c tinh, su di can hodc su tai phat ciia bénh ung
thu, va tinh trang khang thudc chéng ung thu.

Céch thue giai quyét van dé

Céc tac gia sang ché da nghién ctru chuyén sau dé dat duoc muc dich néu
trén, va sau d6 da phat hién thiy ring hop chat c6 cong thic (1) dudi day hoac
mudi dugc dung cua hop chit nay (duéi day dugc goi 1a "hop chét theo séng
ché", khi cAn thiét) c6 hidu qua tc ché hitu hiéu dbi véi kha ning hinh thanh t
bio hinh cAu cua cac té bao ung thu va rat hitu ich 1am thubc chdng khébi u méi.
Séang ché dat dugc dua trén nhitng phat hién nay.

Sang ché 1a nhu duge mo ta dudi day.

(Muc 1) Hop chat c¢6 cong thie (I):

()

hoic muodi duoc dung cia nd, trong do:

mdi R'A, R'B R!C, va R'P doc 1ap 1a nguyén tir hydro, nguyén t& halogen,
azit, hoic xyano, voi didu kién 1a tit ca R™, R'®, R'¢, va R'P déu khong phai 1a

nguyén ti hydro,

mdi R* va R?® dbc 1ap 1a nguyén ti hydro hodc Ci-6 alkyl,
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mdi R*A, R3B, R*C, va R3P doc 14p 1a nguyén ti hydro, nguyén tir halogen,
hydroxy, Ci.s alkyl, Ci alkoxy, -COR%, -NR’R®, hoic -NR’COR®, hoic bat ky
hai trong 6 R*, R®, R*C, va R?P ¢6 thé dugc két hop cing nhau & nguyén tur
cacbon chung ma chung lién két véi dé tao thanh =0,

L 14 lién két hoac -C(O)-,

V la Cr6 alkylen ma c6 thé duoc thé bang 1 dén 3 phan t thé doc lap
duoc chon tr nhém bao gdm nguyén t flo, hydroxy, Cis alkoxy, Csi
xycloalkyl, heteroxyclyl no ¢6 3-7 canh, Xyano, va azit,

Q 1a nhém imidazol tuy ¥ dugc thé,

mdi R* va R® doc 14p 1a C13 alkyl, va

mdi R3, R, va R7 doc 14p 1a nguyén t hydro hodc Ci3 alkyl, hodc néu ca
R’ va R® déu 13 C1 alkyl, thi ching c6 thé duoc két hop véi nguyén tir nguyén
tir nito ma chiing gin vao dé tao thanh heteroxyclyl no chira nito c6 tir 3-6 canh,

v6i diéu kién 1a cac hop chit c6 cong thic (Z-1) va (Z-2) dudi day:

Cl (Z-1) Cl (Z-2) -
bi loai trtr.
(Muc 2) Hop chét theo muc 1 hodc mubi duoc dung ctia nd, trong do:

Q 1a nhém imidazol ma c6 thé dugc thé bing 1 dén 3 phan tir the doc 1ap
duge chon tir nhém bao gdm nguyén ti halogen, xyano, Ci alkyl (ma co thé
duoc thé bing 1 dén 3 phan ti thé doc 1ap duoc chon tir nhém bao gdm nguyén
tir halogen, xyano, hydroxy, Ci-¢ alkoxy, NR*R% va -NR7*COR®?), C.¢ alkenyl
(ma ¢6 thé dugc thé bing 1 dén 3 nhém hydroxy), -CO2R*, va -CONR'R™,

mdi R%, R% R’ R’ va R'’ doc 1ap 1a nguyén t hydro hodc Ci3 alkyl,
hoac

néu ca R va R® ddu 1a Cis alkyl, thi ching c¢6 thé duoc két hop véi
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nguyén ti nito ma ching gin vao dé tao thanh heteroxyclyl no chura nito ¢ tir 3-
6 canh, va

ndu ca R? va R!® d&u 13 Cys alkyl, thi ching c6 thé dugc két hop véi
nguyén tu nito ma ching ghn vao dé tao thanh heteroxyclyl no chta nito c6 tir 3-
6 canh, va

R*2 va R® doc 1ap 1a Ci3 alkyl.
(Muc 3) Hop chit theo muc 1 hodc 2, hoic mubi duoc dung cua nd, trong do
R34 R3B, R3¢ va R*P 1a nguyén ti hydro.
(Muc 4) Hop chét theo muc bat ky trong s6 cac muc tur 1 dén 3, hoic mudi duge
dung ctia nd, trong d6 mdi R** va R*® doc 14p 1a nguyén tir hydro hodc Ci alkyl.
(Muc 5) Hop chét theo muc bat ky trong sb cac muc tir 1 dén 3, hodc mudi duge
dung ctia né, trong d6 mdi R** va R*® doc lap la Cis alkyl.
(Muc 6) Hop chét theo muc bat ky trong s6 cac muc tir 1 dén 3, hoic mudi duge
dung ctia no, trong d6 R** va R*® la metyl.
(Muc 7) Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 6, hodc mudi dugc
dung ctia nd, trong d6 L 14 lién két.
(Muc 8) Hop chét theo muc bét ky trong sb cac muc tir 1 dén 6, hodc mudi duge
dung cuta nd, trong d6 L 1a -CO-.
(Muc 9) Hop chéit theo muc bat ky trong sb cac muc tir 1 dén 8, hoic mudi dugc
dung cua no, trong d6 V 1a Ci.¢ alkylen.
(Muc 10) Hop chit theo muc bat ky trong s6 cac muc tu 1 dén 8, hodc mubi
duogc dung cia no, trong do V 1a Ci3 alkylen.
(Muc 11) Hop chét theo muc bat k¥ trong s6 cac muc tir 1 dén 8, hodc mudi
dugc dung cua nd, trong d6 V 1a etylen.
(Muc 12) Hop chit theo muc bat ky trong s cac muc tu 1 dén 8, hoic mudi
duogc dung cua no, trong dé V 1a metylen.
(Muc 13) Hop chét theo muc bat ky trong sb6 cac muc tir 1 dén 12, hoic mubi
duoc dung cta no, trong d6 mdi R', R'®, RS, va R'P doc lap 1a nguyén tu

hydro, nguyén ti flo, hodc nguyén tir clo, voi didu kién 1a tat ca R', R'B, R'S,
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va R'P déu khong phai 12 nguyén tir hydro.
(Muc 14) Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 13, hodc mudi
duogc dung cuia no, trong d6 Q la céng thure (Q-1) hoac (Q-2):

R11A R11D

N
N 11E
]’/ R11B i\ VR
*/N * N

\
R11C R12

(Q-1) (Q-2)

trong do

mdi RMA RMB RMC R!'P va RME doc 14p 1a nguyén tir hydro, nguyén tir
halogen, xyano, Ci.¢ alkyl (ma co thé dugc thé bang 1 dén 3 phan tir thé doc lap
dwoc chon tr nhém bao gdm nguyén tit halogen, xyano, hydroxy, Ci.s alkoxy,
NRS*R®, va -NR7*COR®), Cy.¢ alkenyl (ma c6 thé dugc thé bang 1 dén 3 nhém
hydroxy), -CO2R*, hoic -CONR’R",

mdi R%, R% R R’ va R!'® doc 1ap 1a nguyén tir hydro hodc Ci-; alkyl,
hoac

néu ca R% va R® déu la Cis alkyl, thi ching c6 thé duoc két hop véi
nguyén ti nito ma chung gin vao dé tao thanh heteroxyclyl no chira nito ¢ tir 3-
6 canh, va

néu ca R va R!® ddu 1a Cys alkyl, thi ching c6 thé duge két hop voi
nguyén tir nito ma chung gén vao dé tao thanh heteroxyclyl no chira nito ¢6 tir 3-
6 canh,

R* va R% doc 1ap 1a Cy.3 alkyl,

R'? 1a nguyén tit hydro hoac Ci.6 alkyl, va

dAu hoa thi (*) 12 diém lién két voi V.
(Muc 15) Hop chit theo muc 14, hodc mubi dugc dung cua no, trong do moi
RUA RIB RIC RIP vy R doc 1ap 1a nguyén tir hydro, xyano, Ci. alkyl (ma
c6 thé duge thé bang 1 dén 3 phan tir thé doc lap dugc chon tir nhom bao gdm

nguyén ti flo, hydroxy, va -NR*COR??), Cy.s alkenyl (ma co thé dugc thé bang
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mot nhém hydroxy), hodc -CO2R*,

(Muc 16) Hop chit theo muc 14, hoic mubi dugc dung cua no, trong do moi
RUA RUB RIC RID vz R'"E doc 14p 1a nguyén tir hydro, xyano, Ci alkyl,
hodc Crs alkenyl, trong d6 mdi alkyl va alkenyl c6 thé doc 1ap duogc thé bang
mot nhém hydroxy.

(Muc 17) Hop chit theo muc 14, hodc mubi dugc dung cua nd, trong dé mdi
RUA RIUB RUC RIUD v3 RME doc 1ap 1a nguyén tir hydro hodc Ci.; alkyl.

(Muc 18) Hop chét theo muc bét ky trong s cac muc tur 14 dén 17, hodc mudi
dugce dung ciia né, trong dé6 R'* 12 nguyén tir hydro.

(Muc 19) Hop chét theo muc bét ky trong sé cac muc tir 1 dén 18, hodc mudi

duoc dung ctia nd, trong d6 cong thire (1) 1a cong thire (1-A):

LV

(1-A)

(Muc 20) Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 18, hodc mubi

dugc dung cia nd, trong dé cong thie (I) 1 cong thue (1-B):

2B o\ —
RZARH N,L V—Q

(1-B)

R1C

(Muc 21) Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 18, hodc mudi

duoc dung cta nd, trong d6 cdng thic (I) la cong thire (1-C):



(Muc 22) Hop chit theo muc 1 hodc mubi duoc dung ctia nd, ma dugc chon tu:

(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-5',5"-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 18),

(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vi du 24),

(4'a8S,10'bS)-9'-clo-5",5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 24),

(4'aS,10'bS)-9'-clo-5",5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran]
(vidu32),

(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1-[(1-metyl-1H-imidazol-5 -yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 32),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]
(vi du 33),
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(4'aS,10'bS)-8'"-clo-5',5'-dimetyl-1-[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vidu 33),

(4'aS,10'bS)-7"-clo-5',5'-dimetyl-1-[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 34),

(4'aR,10'bR)-7'-clo-5',5'-dimetyl-1-[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 34),

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 3 8),

(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran] (vi du 38),

(4'a8S,10'bS)-9'-flo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 39),

(4'aR,10'bR)-9'-flo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a, 1 0'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran] (vi du 39),

(4'aR,10'bR)-9'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5 '.5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5"H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran] (vi du 40),

(4'aS,10'bS)-9'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a, 1 0'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran] (vi du 40),

(4'aS,10'bS)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran]
(vidu43),

(4'aR,10'bR)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran]
(vidu 43),

(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2"H,4'H,5 H-spiro[ piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran]
(vi du 46),
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(4'aS,10'bS)-9'-clo-5',5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vi du 46),

(4'aS,10'bS)-8"-clo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vi du 49),

(4'aR,10'bR)-8'-clo-5",5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran]
(vi du 49),

(1-{2-[(4'aR,10'bR)-9'-flo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yljetyl }-1H-imidazol-2-
yl)metanol (vi du 52),

(1-{2-[(4'aS,10'bS)-9"-flo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}- 1H-imidazol-2-
yl)metanol (vi du 52),

(1-{2-[(4'aS,10'bS)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}- 1H-imidazol-2-
yl)metanol (vi du 53),

(1-{2-[(4'aR,10'bR)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}- 1H-imidazol-2-
ylmetanol (vi du 53),

(1-{2-[(4'aR,10'bR)-8'"-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl] etyl}-1H-imidazol-2-
ylmetanol (vi du 54),

(1-{2-[(4'aS,10'bS)-8'"-clo-5',5"-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl] etyl}-1H-imidazol-2-
yl)metanol (vi du 54),

(1-{2-[(4'aS,10'bS)-9'"-clo-5',5"-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano|3,2-c][1]benzopyran]-1 -yl]etyl}-5-metyl-1H-
imidazol-4-yl)metanol (vi du 56),
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(1-{2-[(4'aR,10'bR)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2"H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl }-5-metyl-1H-
imidazol-4-yl)metanol (vi du 56),

(4'aS,10'bR)-8'-clo-1-[(4-metyl-1H-imidazol-5-yl)metyl]-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 64),

va

(4'aR,10'bS)-8'-clo-1-[(4-metyl-1H-imidazol-5-yl)metyl]-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran] (vi du 64).

(Muc 23) Hop chit theo muc 1 hoac mubi dugc dung ctia n6, ma duoc chon tu:

(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'"H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 18),

(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran]
(vi du 24),

(4'aS,10'bS)-9'-clo-5',5"-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]|
(vidu 24),

(4'aS,10'bS)-9'-clo-5',5'-dimetyl-1 -[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 32),

(4'aR,10'bR)-9'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 32),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran]
(vi du 33),
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(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 33),

(4'aS,10'bS)-7'-clo-5',5'-dimetyl-1-[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 34), va

(4'aR,10'bR)-7'-clo-5',5"-dimetyl-1-[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vi du 34).

(Muc 24) Hop chit theo muc 1 ho#c mubi duoc dung ctia nd, ma dugce chon tur:

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran] (vi du 38),
(4'a8S,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a, 1 0'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran] (vi du 38),
(4'aS,10'bS)-9'-flo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a, 1 0'b-
dihydro-2'H,4'H,5'H-spiro [piperidin-4,3'-pyrano[3,2-c][1]benzopyran] (vi du 39),
(4'aR,10'bR)-9'-flo-1-[2-(1H-imidazol-1-yDetyl]-5',5 '-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran] (vi du 39),
(4'aR,10'bR)-9'-clo-1-[2-(1H-imidazol-1 -yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran] (vi du 40),
(4'aS,10'bS)-9'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran] (vi du 40),
(4'aS,10'bS)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1 -yl)efyl]—
4'a,10'b-dihydro-2'"H,4'H,5 H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]
(vidu43),
(4'aR,10'bR)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano [3,2-c][1]benzopyran]
(vidu 43),
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(4'aR,10'bR)-9'-clo-5',5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vi du 46),

(4'aS,10'bS)-9'-clo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5H-spiro[ piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vi du 46),

(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano|[3,2-c][ 1 ]benzopyran]
(vi du 49),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vi du 49),

(1-{2-[(4'aR,10'bR)-9'-flo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl }-1H-imidazol-2-
yl)metanol (vi du 52),

(1-{2-[(4'aS,10'bS)-9'-flo-5",5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-ylJetyl }-1H-imidazol-2-
ylmetanol (vi du 52),

(1-{2-[(4'aS,10'bS)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl }-1H-imidazol-2-
ylmetanol (vi du 53),

(1-{2-[(4'aR,10'bR)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano([3,2-c][1]benzopyran]-1-yl]etyl }-1H-imidazol-2-
yl)metanol (vi du 53),

(1-{2-[(4'aR,10'bR)-8'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}- 1H-imidazol-2-
ylmetanol (vi du 54),

(1-{2-[(4'aS,10'bS)-8'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}- 1H-imidazol-2-
yl)metanol (vi du 54),
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(1-{2-[(4'aS,10'bS)-9'-clo-5',5"-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}-5-metyl-1H-
imidazol-4-yl)metanol (vi du 56), va

(1-{2-[(4'aR,10'bR)-9'-clo-5',5"-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]etyl}-5-metyl-1H-
imidazol-4-yl)metanol (vi du 56).

(Muc 25) Hop chit theo muc 1 ho#c mubi duoc dung cia nd, ma dugce chon tur:

(4'a8,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vi du 18),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'D-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran] (vi du 38),

(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol- 1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano|3,2-c][1]benzopyran] (vi du 38),

(4'aS,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1 -yDetyl]-
4'a,10'b-dihydro-2'H,4'H,5H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]|
(vidu43), va

(4'aR,10'bR)-9'-flo-5'",5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1 -yDetyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vi du 43).

(Muc 26) Hop chét theo muc 1 hodc mudi dugc dung ciia né, ma duge chon tir:

(4'aS,10'bS)-8'-clo-5',5"-dimetyl-1 -[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]
(vi du 18).

(Muc 27) Hop chét theo muc 1 hodc mudi dugc dung cuia nd, ma duge chon tir:
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(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vi du 18).

(Muc 28) Hop chit theo muc 1 hodc mudi duge dung ctia nd, ma duogc chon tu:

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 38).
(Muc 29) Hop chét theo muc 1 hodc mudi duogc dung ctia né, ma dugc chon tir:

(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 38).
(Muc 30) Hop chét theo muc 1 hodc mubi duoc dung ctia nd, ma dugce chon tir:

(4'aS,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vidu 43).

(Muc 31) Hop chét theo muc 1, hodc mubi dugc dung ctia nd, ma duge chon tir:

(4'aR,10'bR)-9'-flo-5",5'"-dimetyl-1-[2-(2-metyl- IH-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano|3,2-c][ 1]benzopyran]
(vidu 43).

(Muc 32) Hop chét theo muc 1 hosc phosphat ctia n6, ma dugc chon tir:

(4'a8S,10'bS)-8'-clo-5'",5"-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a, 10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran] (vi du 38),

(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a, 10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran] (vi du 38),
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(4'aS,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vidu43), va

(4'aR,10'bR)-9'-flo-5",5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 43).

(Muc 33) Hop chét theo muc 1 hozc fumarat ciia nd, ma dugc chon tur:

(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10"b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][1]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vi du 18),

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5"-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran] (vi du 38),

(4'a8S,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran] (vi du 38),

(4'a8S,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]Jbenzopyran]
(vidu43), va

(4'aR,10'bR)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1 -yletyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1]benzopyran]
(vidu 43).

(Muc 34) Hop chét theo muc 1 hodc p-toluensulfonat ciia nd, ma dugc chon tur:

(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1 -[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5H-spiro[piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran]
(vidu 18),

(4'aR,10'bR)-8'-clo-5',5"-dimetyl-1-[(4-metyl-1H-imidazol-5 -yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran]
(vi du 18),
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(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 38),

(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran] (vi du 38),

(4'aS,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu43), va

(4'aR,10'bR)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
(vidu 43).

(Muc 35) Thudc chita hop chét theo muc bét ky trong sb cac muc tir 1 dén 34

hodc mubi duoc dung ctia né lam thanh phﬁn hoat tinh.

(Muc 36) Thudc chéng u chira hop chat theo muc bét ky trong s6 cac muc tir 1

dén 34 hoic mudi duoc dung ctia né 1am thanh phén hoat tinh.

(Muc 37) Thube chéng u theo muc 36, trong do khdi u 12 bénh bach cau cép
tinh, bénh bach cAu dong t& bao lympho man tinh, bénh bach cau dong té bao
tuy xwong mén tinh, bénh da hdng ciu, u lympho &c tinh, u tuy xwong, u nio,
ung thu dau va c¢d, ung thu thuc quan, ung thu tuyén giap, ung thu phdi té bao
nho, ung thu phdi té bao khong nhé, ung thu vi, ung thu da day, ung thu tai
mat/dudng mét, ung thu gan, ung thu tuyén tuy, ung thu dai trang, ung thu truc
trang, ung thu buéng trimg, ung thu nhau, ung thu ngi mac tir cung, ung thu cd
tor cung, ung thu biéu m6 té bao chuyén tiép, ung thu té bao than, ung thu tuyén
tién liét, ung thu tinh hoan, u Wilms, ung thu té bao hic t6, u nguyén bao than

kinh, ung thu xuong, ung thu mo lién két xwong Ewing, hodc ung thu mo mém.

(Muc 38) Duoc phém chtra hop chit theo muc bét ky trong sb cac muc tur 1 dén
34 hoac mudi duoc dung ctia nd, ma duge st dung két hop v6i mot tdc nhén
khac hoac mudi dugc dung clia nd, trong do6 tac nhan khac la it nhét duoc chon
tir nhém bao gdm chét alkyl héa chéng ung thu, chat chdng chuyén hoa chéng
ung thu, thudc khang sinh chéng ung thu, thudc chéng ung thu c6 dan xuét thuc
vat, hop chét phic platin chéng ung thu, dan xuét camptothexin chbng ung thu,

chit Gc ché tyrosin kinaza chong ung thu, chat tic ché serin/threonin kinaza
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chdng ung thu, chit e ché phospholipit kinaza chéng ung thu, khang thé don
dong chéng ung thu, interferon, chét diéu chinh dép tng sinh hoc, ché pham
hoocmon, chét Gc ché tao mach, chét trc ché didm kiém soat mién dich, chat tic
ché phan ti lién két v6i biéu sinh, chat e ché stra dbi sau phién ma protein, chét

trc ché phan giai protein, va cac thudc chong u khac.

(Muc 39) Hop chit theo muc bat ky trong s6 cac muc tir 1 dén 34 hoic mubi
dugc dung cua nd dé didu tri ung thu, ma dugc st dung két hop véi mot tac
nhéan khéc hodic mudi duge dung cta né, trong do tic nhan khac 13 it nhat dugc
chon tir nhém bao gdm chat alkyl hod chbng ung thu, chat chéng chuyén hoa
chéng ung thu, thube khang sinh chéng ung thu, thudc chbng ung thu c6 din
xuét thue vat, hop chét phtc platin chéng ung thu, dan xuét camptothexin chéng
ung thu, chét {rc ché tyrosin kinaza chéng ung thu, chét tc ché serin/threonin
kinaza chéng ung thu, chét e ché phospholipit kinaza chéng ung thu, khang thé
don dong chéng ung thu, interferon, chét diéu chinh d4p tmg sinh hoc, ché pham
hoocmon, chét Gc ché tao mach, chét e ché diém kiém soat mién dich, chét tc
ché phan tir lién két v&i bidu sinh, chét e ché stra d6i sau phién ma protein, chat
trc ché phan giai protein, va céc thudc chéng u khéc.
(Muc 40) Phuong phép diéu tri bénh ung thu bao gbm viéc st dung hop chét
theo muc bat ky trong s6 cac muc tu 1 dén 34 hoic mudi duoc dung clia né cho
bénh nhan can dén né.
(Muc 41) Su dung hop chét theo muc bat ky trong s& cac muc tir 1 dén 34 hodc
mudi duge dung clia né trong viéc san xuét thude diéu tri bénh ung thu.
(Muc 42) Duoc pham bao gbm hop chét theo muc bét ky trong 36 cac muc tir 1
dén 34 hoic mudi dugc dung cia né dé st dung dé diéu tri bénh ung thu.
Hiéu qua thuc hién sang ché

Hop chat theo séng ché c6 thé c6 hiéu qua tc ché d6i voi kha ning hinh
thanh CSC, va boi vy d6 né hitu ich 1am thude chéng khdi u. Theo mét phuong
an duoc uu tién, hop chét theo sang ché dugc mong doi 1a c6 do an toan cao vi
nd cd dd léch 16n gitra nodng dd tc ché tang sinh té bao va ndng do tc ché dong
hERG.

Mo t4 chi tiét sang ché
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Duéi day, cac thuit ngit dugc st dung trong ban mé ta nay dugc giai
thich nhu sau.

Trong trudng hop ma "tuy y dugc thé" hoac "dugc thé" duoc sir dung
trong phan dinh nghia ctia cdc nhém phan tir thé, sb luong cac nhém thé 13

khong bi giéi han midn 1a cé cac phan tir thé, tirc 1a mét hodc nhiéu phan tr thé.

Trur khi ¢6 quy dinh khéc, dinh nghia cua mdi nhém phan tir thé con bao
ham c4 trudng hop c6 mdt phan nhém phan tir thé hodc truong hop nhém phén

t0r thé nay ton tai trong mot nhém phan tir thé khac.

"Nguyén ti halogen" bao gdm, vi du, nguyén tir flo, nguyén tir clo,

nguyén tir brom, va nguyén tir 16t. T6t hon 1a nguyén tir flo hodic nguyén tir clo.

“C1.6 alkyl" c6 nghia la alkyl co tu 1 dén 6 nguyén tir cacbon, va dinh

nghia nay dugc ap dung cho truong hop cac s6 cacbon khac.

“Ci alkyl" 1a nhom hydrocarbon bao hoa mach thing hodc mach nhanh
¢6 tir 1 dén 6 nguyén tir cacbon. Ci6 alkyl t6t hon 1a bao gém "Ci.4 alkyl", t6t
hon ntta 1a "Ci3 alkyl". “Cis alkyl" bao gbm, vi du, metyl, etyl, propyl, 1-
metyletyl, va tuong tu. “Ci4 alkyl" bao gbm, vi du, butyl, 1,1-dimetyletyl, 1-
metylpropyl, 2-metylpropyl, va twong tu, ngoai cac vi du dugc liét ké trong "Ci3
alkyl" nay. “Cis alkyl" bao gém, vi du, pentyl, 1,1-dimetylpropyl, 1,2-
dimetylpropyl, 1-metylbutyl, 2-metylbutyl, 4-metylpentyl, 3-metylpentyl, 2-
metylpentyl, 1-metylpentyl, hexyl, va tuong tw, ngoai cac vi du dugc liét ké cho

"Ci4 alkyl" néu trén.

“Cas alkenyl" 1a nhém hydrocarbon khong bdo hoa mach théng hodc
mach nhanh c6 tir 2 dén 6 nguyén t& cacbon va 1 dén 3 lién két doi. “Cass
alkenyl" tot hon 13 bao gdm "Cs.4 alkenyl". “Ca.4 alkenyl" bao gdm, vi du, vinyl,
propenyl, metylpropenyl, butenyl, va tuong tw. “Cz.¢ alkenyl" bao gbém, vi du,
pentenyl, hexenyl, va tuong tu, ngoai cac vi du duoc liét ké cho "Ca4 alkenyl"
néu trén.

“Cr.6 alkoxy" 1a "Ci6 alkyloxy", va phan "Ci. alkyl" 1a nhu dugc dinh
nghta & "Ci. alkyl" néu trén. “Ci.6 alkoxy" tot hon la bao gom "Ci.4 alkoxy", t6t
hon nita 13 "Ci.; alkoxy". “Ci-3 alkoxy" bao gbm, vi du, metoxy, etoxy, propoxy,

l-metyletoxy, va tuong tu. “Ci4 alkoxy" bao gém, vi du, butoxy, 1,1-
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dimetyletoxy, 1-metylpropoxy, 2-metylpropoxy, va twong tu, ngoai cac vi du
duoc liét ké cho "Ci.3 alkoxy" néu trén. “Ci.¢ alkoxy" bao gdm, vi du, pentyloxy,
1,1-dimetylpropoxy, 1,2-dimetylpropoxy, 1-metylbutoxy, 2-metylbutoxy, 4-
metylpentyloxy, 3-metylpentyloxy, 2-metylpentyloxy, Il-metylpentyloxy,

hexyloxy, va twong tu, ngoai cac vi du dugc liét ké cho "Ci.4 alkoxy" néu trén.

“Ci alkylen" 13 nhom hydrocarbon bdo hoa mach thing hodc mach
nhanh héa tri hai ¢6 tir 1 dén 6 nguyén tir cacbon. “Ci.6 alkylen" t5t hon 13 bao
gdm "C1.; alkylen". “Ci.3 alkylen" bao gdm, vi du, metylen, etylen, propylen, 1-

metyletylen, va tuong tu.

“Cs.7 xycloalkyl" 13 nhém hydrocarbon vong bdo hoa c6 tur 3 dén 7
nguyén tir cacbon, ma co thé c6 lién két khong bao hoa mot phan hoic cé chu
tric bic cau. “Css xycloalkyl" bao gbém, vi du, xyclopropyl, xyclobutyl,

xyclopentyl, xyclohexyl, xycloheptyl, va tuong tu.

"Heteroxyclyl no c6 3-7 canh" 1a di vong bdo hoa c6 3 dén 7 nguyén ti
bao gébm nguyén tir cacbon va 1 dén 2 nguyén tir doc 1ap dugc chon tir nhém bao
gdm nguyén tir nito, nguyén tir oxy va nguyén ti luu huynh, ma c6 thé co lién
két khong bdo hoa mot phan va cé cAu trac bic cau. "Heteroxyclyl no c6 3-7
canh" thudng bao gdm "heteroxyclyl don vong bdo hoa cd tir 3 dén 7 canh", t6t
hon 13, "heteroxyclyl don vong bdo hoa co tu 4 dén 7 canh", t6t hon nita 1a
"heteroxyclyl don vong bdo hoa c6 5 hodc 6 canh". "Heteroxyclyl don vong bao
hoa c6 5 hodc 6 canh" bao gbm, vi dy, tetrahydrofuryl, pyrolidinyl,
imidazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl,
dioxothiomorpholinyl, =~ hexametyleniminyl,  oxazolidinyl, thiazolidinyl,
oxoimidazolidinyl, dioxoimidazolidinyl, oxooxazolidinyl, dioxooxazolidinyl,
dioxothiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl, va twong tu.
"Heteroxyclyl don vong bdo hoa coé tu 3 dén 7 canh" bao gdém, vi du, epoxy,
aziridin, oxetanyl, azetidin, va tuong tu, ngoai cac vi du dugc liét ké cho
"heteroxyclyl don vong béo hoa c6 5 hodc 6 canh" néu trén.

"Nhém imidazol" 1a nhém vong imidazol, ma cling ¢ thé dugc dé cap 1a
nhém imidazolyl. Nhém imidazol 1a khong bi gidi han mién 13 vi trf lién két truc
tiép 1a nguyén t&r cacbon hodc nguyén tir nito ma c6 vong imidazol, vong nay ¢

cong thirc dudi day. Trong cong thue duoi day, * bidu thi vi trf lién két. Trong
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cong thirc dudi day, khi vi tri lién két 13 nguyén tir cacbon, ciu truc trong d6

nhém NH ctia vong imidazol duoc thé bang vong metyl dugc 14y 1am vi du.
N N NMe
D b K
4 ' [ 9 [ 2
N N\) */kkln * Rlll * N
e e

“Ung thu" va "khdi u" c6 thé duge st dung thay cho nhau, va ca hai déu
c¢6 nghia 13 khdi u 4c tinh ma bao ham ung thu, sarcoma va bénh mau éc tinh.
"Ung thu" va "khéi u" bao gém, vi du, bénh bach cau cép tinh, bénh bach cau
dong té bao lympho min tinh, bénh bach cau dong té bao tuy xuong man tinh,
hoi chimg rdi loan sinh tuy, ung thu mau/té bao cach huyét T & nguoi 16n, bénh
da hong cau, u lympho 4c tinh, u tuy xuong, u ndo, ung thu ddu va cb, ung thu
thuc quan, ung thu tuyén giap, ung thu phdi té bao nho, ung thu phdi té bao
khong nhé, ung thu v, ung thu da day, ung thu tii mat/duong mat, ung thu gan,
ung thu tuyén tuy, ung thu dai trang, ung thu truc trang, ung thu budng trimg,
ung thu nhau, ung thu ndi mac tr cung, ung thu c¢d tir cung, ung thu biéu mo té
bao chuyén tiép, ung thu té bao than, ung thu tuyén tién liét, ung thu tinh hoan,
u Wilms, ung thu té bao héc t6, u nguyén bao than kinh, ung thu xuong, ung thu
mb lién két xwong Ewing, chondrosarcoma, ung thur mo mém, ung thu da, va

tuong tur.
Hop chat dugc thé hién & day nhu cong thire (Y) duéi day:

&

O
(Y)
*'0

c6 thé bao gdm 4 chét dong phan lap thé ma duoc dan xuét tir cac hoéa hoc lap
th cua hai nguyén t& cacbon & cac phan ngung tu cua vong
tetrahydropyranocromen (hai phan *). Tuc 13, hop chét cé cong thirc (Y) bao
ham it nhat mot hop chét duoc chon tir 4 chit déng phan c6 cong thirc dudi day
(Y-1), (Y-2), (Y-3), va (Y-4):
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(Y-1) (Y-2) (Y-3) (Y-4)
cis trans cis trans
Chiral Chiral Chiral Chiral
BAt dbi BAt dbi . Bétadédi BAt dbi
oLy wo saom hoc 18P ve vow wgUYEN tU cucoon « CAC phan ..puwg v CO CONg

thae (Y-1), (Y-2), (Y-3), va (Y-4) duoc thé hién theo c4u hinh tuyét dbi.

Céc raxemat cta hop chat co cong thirc (Y) bao gdm cac dang cis- va

trans- ¢ cong thic (Y-5) va (Y-6) dudi day:

Raxemat Raxemat
trong ao noa hoc lap e cua nguyén tir cacbon & cac phan ngung tu cé cong

thae (Y-5) va (Y-6) duogc thé hién theo c4u hinh tuong ddi, tac 13, mot trong s6

hai héa hoc 1ap thé & mdi céu hinh dugc thé hién.

Hoéa hoc lap thé cla tat ca cac hop chét duoc thé hién trong ban md ta nay
duoc x4c dinh dua trén hda hoc lap thé ctia cac ciu triic hoa hoc hodc tén héa
hoc cu thé. Trong trudng hop ma héa hoc lap thé khong dugc xac dinh 13 rét,
héa hoc lap thé cé thé bao gébm nhiéu chit dong phan nhu coéng thire (Y) néu

trén.

Trong ban md ta nay, "thanh lién két" bat chéo vong nhu cong thic (W)
dudi day c6 nghia la phan ti thé "R" gén vao & vi tri co thé thé bt ky ctia vong.

Vi du, cong thirc (W) dudi day:
A@H w
R

¢6 nghia la cong thie (W-1), (W-2), (W-3), hodc (W-4) dudi day:
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d “od “Bd 4o

(W-1) (W-2) (W-3) (W-4)

O hop chét theo sang ché c6 cong thie (1), R', R'®, R'C, R'P, R*, R*",
R3A R3B R3C R3D R4 R4a RS RSa R6 R6a R7 R7a RS R8a R9 RIO Rl 1A RllB
R'C RUP RME R 1.V, va Q 1a nhu duéi ddy, nhung pham vi ky thuét cia
séng ché 1a khong bi gidi han & pham vi cta cac hop chat duoc liét ké dudi day.

R! t8t hon 14 bao gdm nguyén tit hydro, nguyén tir flo, nguyén tr clo, va
nguyén tir brom. Tt hon nita néu né 1a nguyén ti hydro.

R'B 8t hon 13 bao gdm nguyén tir hydro, nguyén tir flo, nguyén ti clo, va
nguyén t brom. T4t hon nita néu né 13 nguyén tir flo hodc nguyén tir clo, con
t6t hon nita 1a nguyén tir clo.

R!C t8t hon 13 bao gdm nguyén tir hydro, nguyén tir flo, nguyén ti clo, va
nguyén tu brom. T4t hon nita néu né 1a nguyén tir flo hodc nguyén tir clo, con
t5t hon nita 1a nguyén t clo.

R'P 8t hon 1a bao gdm nguyén t& hydro, nguyén ti flo, nguyén tu clo, va
nguyén ti brom. Con t5t hon nita 14 nguyén t hydro.

Theo mot phuong 4n ma R'4, R'®, R'€, vaR'®, R'4, R'€, va R'P 1a nguyén
tir hydro, va R'® 1a nguyén tir flo. Theo mét phuong én khac, R RIC vaRPla
nguyén tir hydro, va R'® 1a nguyén tr clo. Theo mot phuong an khac R!A R'B
R'C, va RIP, R™ R'® va R'P 1a nguyén tir hydro, va R'® 1a nguyén ti flo. Theo
mot phuong an khac, R', R'®, va R'" 1a nguyén tir hydro, va R!€ 12 nguyén tur
clo.

R2* t6t hon 12 bao gdm nguyén tir hydro va Ci3 alkyl. Tt hon nita 1a
metyl.

R?® 5t hon 14 bao gdm nguyén ti hydro va Ci3 alkyl. T6t hon nira la

metyl.

Theo mét phuong an, ca R* va R?® déu 1a metyl.
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R34 R3B R3C, va R*P tét hon 1a nguyén tir hydro.

R* va R* t6t hon 12 bao gdm C.3 alkyl. Tot hon nita 1a metyl.
RS va R* t6t hon 13 nguyén tir hydro va Ci3 alkyl.

R va R® tt hon 13 bao gdm nguyén tir hydro va Ci.; alkyl.
R” va R tét hon 13 bao gdm nguyén tir hydro va Ci.3 alkyl.
R® va R® t4t hon 13 bao gébm C1.3 alkyl.

R® t8t hon 13 bao gdm nguyén tir hydro va Cy.; alkyl.

R t8t hon 1a bao gdm nguyén tir hydro va Cy.3 alkyl.

RIA. RIB va R!C t§t hon la bao gébm nguyén tir hydro, xyano, va Ci
alkyl ma c6 thé dugc thé bang mot hydroxy. Tt hon nita 12 nguyén ti hydro

hoac metyl, con t5t hon nita 14 nguyén tir hydro.

R!''® 4t hon 1a bao gébm nguyén ti hydro va Cis alkyl. Tét hon nita 13

metyl.

R!E t§t hon 12 bao gdbm nguyén tit hydro, Ci.3 alkyl, va Ca.¢ alkenyl ma c6
thé duge thé bang mot hydroxy. Tét hon nita 1a nguyén tir hydro.

R'2 t&t hon 13 bao gdm nguyén ti hydro va Ci alkyl. Tét hon nira 1a
nguyén tr hydro.

Theo mdt phuong an, L 1a lién két. Theo mdt phuong 4n khéc, L 1a -C(O)-.

V tt hon 1 bao gébm Ci3 alkylen. T4t hon nita 12 metylen hodc etylen.

Theo mot phuong an, V 1a metylen. Theo mdt phuong an khac, V la etylen.

Q t6t hon 13 bao gdm nhém imidazol ma c¢6 thé dugc thé bang 1 dén 3
phan tir thé doc 14p duoc chon tir nhém bao gbém xyano; Ci3 alkyl ma co thé
duoc thé bang 1 dén 3 phan ti thé doc 1ap dugc chon tir nhom bao gbém hydroxy
va -NR72)COR®; va Cy alkenyl ma co thé duoc thé bang mot hydroxy. Theo
mdt phuong 4n, Q 1 cong thirc (Q-1). Theo mot phuong an khéc, Q la cong thuc
(Q-2). Theo mét phuong an caa R4, RMP, va R''¢ & cong thire (Q-1), R!'A RUB
va R'C ddu 1 nguyén tir hydro. Theo mdt phuong 4n khac, R 1a metyl, va
RIB va R'C ddu 1a nguyén ti hydro. Theo mdt phuong an cta R'™®, R"E vaR"

& cong thire (Q-2), R''P 1a metyl, va R''" va R'? 1a nguyén tit hydro.
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Hop chét ¢ cong thirc (1) c6 thé bao gbém 4 chét ddng phan 1ap thé ma
din xuét tr cac hoa hoc lap thé cia hai nguyén tir cacbon & céc phan ngung tu

cua vong tetrahydropyranocromen (hai phan *).

)

Chi tiét hon, hop chét ¢ cong thire (1) bao ham 4 hop chét vong ngung tu
c6 cong thirc néu trén (Y-1), (Y-2), (Y-3), va (Y-4).

Céc hop chat c6 cong thire (1-A) va (1-B) duoc thé hién dudi day 1a vong
tetrahydropyranocromen ngung tu trans, trong do cac héa hoc lép thé cta hai
nguyén tir cacbon & cac phan ngung tu trong cong thirc (1-A) va (1-B) duoc thé
hién theo cAu hinh tuyét dbi.

RzAR2I3 N,L—V—Q RzAR2|3 L=V—=Q

(1-A) (1-B)

Hai hop chat c6 cong thue (1-A) va (1-B) 1a céc chét dong phan quang véi
nhau, trc 1a, cac hoa hoc lap thé cua hai nguyén tir cacbon & céac phan ngung tu
trong vong tetrahydropyranocromen la d6i nghich, néu khong c6 cacbon bat dbi
khac & vong tetrahydropyranocromen.

Hop chit c6 cong thirc (1-C) duoc thé hién theo céu hinh tuong dbi trong
d6 vong tetrahydropyranocromen la vong ngung tu trans dd cu trac cia cong
thire (1-C) dudi day c6 mot hoa hoc 1ap thé c6 duong dit nét va duong nét dam

tir hai nguyén tir cacbon dé thuén tién.
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Hop chét chira ca hai cht ddng phén 1ap thé ¢6 cong thirc (1-A) va (1-B)

véi lugng ngang nhau co thé duoc thé hién bang cong thic (1-C).

Theo mot phuong 4n, hop chét theo sang ché c6 cong thie (1) bao gdm
(A) dudi day.

(A)

Hop chét hodc mubi duge dung ciia né, trong do:

mdi R, R'B, R1C, va R'P doc 14p 1a nguyén tir hydro, nguyén tir flo, hodc
nguyén ti clo, véi didu kién 1a tat ca R'A, R'®, R'C, va R'P déu khong phai la
nguyén ti hydro,

mdi R?A va R?B doc 1ap 1a nguyén tir hydro hodc Ci; alkyl,

R34 R3B R3C va R’P déu 1a nguyén tir hydro,

L 1a lién két hodc -C(O)-,

V la Ci alkylen, va

Q 13 nhém imidazol ma c6 thé dugc thé bing 1 dén 3 phan tir thé doc 1ap
duoc chon tir nhém bao gdm xyano; Ci.3 alkyl ma c6 thé duge thé bang 1 dén 3
phan tir thé doc 1ap dugc chon tir nhém bao gom hydroxy va -NR72COR®?; va Co.
¢ alkenyl ma co thé duoc thé bang mot hydroxy.

Theo mot phuong an, hop chét theo sang ché c6 cong thirc (1) bao gdm
(B) dudi day.

(B)
Hop chét hoic mudi dugc dung cta nd, trong do:
mdi R1A, RIB RIC, va R'P doc 14p 1a nguyén tir hydro, nguyén tu flo, hoac

nguyén tir clo, voi didu kién 1a tat ca R'A, R!B, RIC va RIP déu khong phai la
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nguyén tr hydro,
mdi R* va R?B doc 1ap 1a nguyén tir hydro hodc metyl,
R34 R3B R3C va R®P déu 1a nguyén tir hydro,
L 12 lién két,
V 14 Cy3 alkylen, va

Q 12 nhém imidazol ma cé thé duoc thé bang 1 dén 3 phan tir thé doc 1ap
duoc chon tir nhém bao gém xyano; Ci.; alkyl ma c6 thé duoc thé bang 1 dén 3
phdn tir thé doc 1ap dugc chon tir nhom bao gdm hydroxy va -NR™COR®*; va C».

¢ alkenyl ma c6 thé duoc thé bang mot hydroxy.

Theo mot phuong 4n, hop chét theo séng ché c¢6 cong thirc (1) bao gdm
(C) dudi day.

©)

Hop chét hodc mudi duoc dung ctia no, trong do:

mdi R'*, R'B, R'C, va R'P doc 1ap 1a nguyén tir hydro, nguyén tt flo, hoac
nguyén tir clo, véi diéu kién la tit ca R', R'®, R'C, va R'P deu khong phai la
nguyén tu hydro,

mdi R* va R?B doc 1ap la nguyén tur hydro hodc metyl,

R34 R3B, R3¢, vaR’P déu 1a nguyén tir hydro,

L 1a lién ket,

V la metylen, va

Q 1a nhém imidazol ma c6 thé dugc thé bing 1 dén 2 phan tir thé doc 1ap
duoc chon tir nhém bao gdm Ci alkyl va Cas alkenyl ma c6 thé dugc thé bang

mot hydroxy.

Theo mot phuong an, hop chét theo séng ché c¢6 cong thire (1) bao gdm
(D) dudi day.

D)
Hop chét hodc mudi dugc dung ctia nd, trong do:

mdi R, R'B, RIC, va R'P doc 1ap la nguyén tir hydro, nguyén tir flo, hodc
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nguyén tir clo, v6i didu kién 1a tat ca R, R'®, R'C, va R'P déu khong phai 1a
nguyén t hydro,

R?A va R?® 1a nguyén tir hydro hodc metyl,

R34 R3B R3C va RP déu la nguyén tir hydro,

L 13 lién két,

V la etylen, va

Q 13 nhém imidazol ma ¢6 thé dugc thé bang 1 dén 3 phan tir thé doc lap
dugce chon tor nhom bao gbm xyano va Ci.3 alkyl ma c6 thé dugc thé bang 1 dén

2 hydroxy.

Theo mdt phuong an, hop chét theo sang ché c¢6 cong thirc (1) bao gdm
(E) dudi day.

(E)

Hop chét hodc mudi dugc dung cia nd, trong do:

mdi R, R', R'C, va R'P doc 1ap 1a nguyén tir hydro, nguyén tir flo, hodc
nguyén ti clo, véi didu kién 13 tit ca R, R'B, R'€, va R'P khong phai 12 nguyén
ttr hydro,

R?* va R?® 1a nguyén tr hydro hodc metyl,

R3A R3B R3C va R?P déu 1a nguyén tir hydro,

L la lién két,

V la etylen,

Q la cong thuc (Q-1), va

mdi R4 R'B va R'C doc lap 1a nguyén tir hydro, xyano, Ci3 alkyl,
hodc Ca alkenyl, trong do mdi alkyl va alkenyl co6 thé doc 1ap dugc thé bang
mo&t nhom hydroxy.

Theo mdt phuong an, hop chét theo séng ché cé cong thire (1) bao gbm
(F) dudi day.

(F)

Hop chét hoic mudi dugce dung cua no, trong do:
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mdi R, R'B, R'C, va R'P doc 1ap 1a nguyén tir hydro, nguyén tit flo, hodc
nguyén tir clo, voi didu kién 1a tht ca R', R'®, R'C, va R'P khéng phai la nguyén
ti hydro,

R?A va R?® 13 nguyén t hydro hodc metyl,

R R3B R3C va RP déu la nguyén tir hydro,

L 1a lién két,

V la metylen,

Q 1a cong thuc (Q-2),

mdi R'"'P va R doc 14p 1a nguyén tir hydro, xyano, Ci alkyl, hodc Ca-s
alkenyl, trong d6 mdi alkyl va alkenyl c6 thé doc 1ap 12 duoc thé bang mot nhom
hydroxy, va

R!? 12 nguyén tir hydro hodc Ci.6 alkyl.

Hop chét ¢6 cong thiic (1) déi khi c6 thé ton tai duéi dang chat hdn bién
clia né. Vi thé, hop chat theo séng ché con bao gdm chat hdn bién cua hop chat
(D).

Hop chit c¢6 cong thirc (1) doi khi c6 thé ¢6 it nhAt mét nguyén tr cacbon
bét dbi. Vi thé, hop chét theo sdng ché con bao gdm hop chét hoat tinh quang (1)

cling nhu raxemat cua hop chit (1).

Hop chét c6 cong thire (1) trong d6 bat ky mot hoic nhiéu nguyén tir 'H
duoc thay thé bang nguyén ti “H(D) ciing bao ham trong pham vi ctia cong thirc

(1) theo sang ché.

Hop chét c6 cong thirc (1) va mubi duoc dung cia né cling cé thé & dang
hydrat va/hoac solvat, vi thé hop chat theo sang ché bao ham hydrat ctia hgp
chét va solvat cia ching nhu etanolat. Ngoai ra, hop chét theo sang ché ciing
bao gdbm céac phuong 4n khac nhau cua dang tinh thé cua no.

Mudi duoc dung cia hop chat c6 cong thie (1), khi hop chét ¢6 nhém axit,
bao gé)m, vi du, mudi kim loai kidm nhu mubi natri va mudi kali; mudi kim loai
kidm thé nhu mudi canxi va mudi magié; mudi kim loai vo co nhu mudi kém; va

mubi bazo hitu co nhu trietylamin, trietanolamin, tri(hydroxymetyl)aminometan,
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va axit amin cé tinh bazo.

Mudi duge dung cua hop chat cé cong thic (1), khi hop chét c¢6 nhom
bazo, bao gém, vi du, mudi axit vd co nhu hydroclorua, hydrobromua, sulfat,
phosphat, va nitrat; va mudi axit hitu co nhu axetat, propionat, sucxinat, lactat,
malat, tartrat, xitrat, maleat, fumarat, metansulfonat, p-toluensulfonat,

benzensulfonat, ascorbat, va axit amin c6 tinh axit.

Mubi duge uu tién cia céc chat ban dAu va cac chét trung gian va mubi
chép nhan dugc dudi dang thubc c6 thé 1a cac mudi thong thuong. Céc mudi nay
bao gém, vi du, céac mudi cdng axit nhu mudi axit hitu co (nhu axetat,
trifloaxetat, maleat, fumarat, xitrat, tartrat, metansulfonat, benzensulfonat,
format, va toluensulfonat) va mudi axit v co (nhu hydroclorua, hydrobromua,
hydroiodua, sulfat, nitrat, va phosphat), mudi véi axit amin (nhu arginin,
aspartat, va glutamat), mubi kim loai nhu mubi kim loai kiém (nhu mudi natri,
va mudi kali) va mudi kim loai kiém thd (nhu mudi canxi, va mudi magie), mudi
amoni, va mudi bazo hiru co (nhu mubi trimetylamin, mudi trietylamin, mudi
pyridin, mubi  picolin, mudi  dixyclohexylamin, va mudi NN
dibenzyletylendiamin), hodc ¢ thé duoc chon mot cach thich hgp boi nguoi co

hiéu biét trung binh trong linh vuec.
Quy trinh didu ché

Sau day, cac quy trinh didu ché hop chét c6 cong thic (1) theo séng ché
duoc minh hoa bang cac vi du, nhung céc quy trinh didu ché hop chat theo sang
ché khong bi gi6i han boi cac vi du nay. Hop chit duoc st dung trong quy trinh
dudi day c6 thé ton tai dudi dang mudi cta chung trir phi chiing anh hudng dén
phén tng.

Hop chat theo sang ché c6 thé duge didu ché tir cac hop chét da biét lam
chét ban dau, vi du, theo phuwong phéap dudi ddy hodc phuong phap tuong tu Vol
nd, hoac tuy y két hop véi phuong phap tbng hop ma ngudi cb hiéu biét trung
binh trong linh vuc da biét.

O mdi quy trinh dugc minh hoa dudi day, cac nhom phirc bat ky ma can
duoc bao vé co thé tiy y duoc bao vé, va sau do co thé dugc loai béd nhém bao

vé sau khi phan tng hodc chudi phan tng hoan thanh dé thu dugc hop chét
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mong mudn, cho du viée st dung nhom bao vé khong dugc mo ta cu thé. Viée
két hop va loai bd nhém bao vé c6 thé dugc thuc hién bing cac phuong phép
thong thuong duoc str dung trong héa hoc téng hop hiru co (vi du, xem tai liéu
"Protective Groups in Organic Synthesis", 3™ Ed., John Wiley and Sons, inc.,
New York (1999)), hoac phuong phép tuong tu.

Quy trinh 1
Hop chat theo sang ché cé cong thic (1c) c6 thé dugc diéu che, vi dy,
theo quy trinh sau:
R?'B R3Bo
R3A R3A
2A 2B 2A 2B
R R \/\/W;JH R R \”/‘r;l)LV/Q
S—p3C (0] . S—R3C
R1A o \/ R + Budce 1-1 R1A o \/ R
o R3D LG1 V/ —_— o RSD
R'B R'D R1B R1D
R1C R1C
(1a) (1b) (1c)

trong d6 R'A, R'B, RI¢, RIP R24 R2B R34 RB R R® V, va Q 1a nhu dugc
dinh nghia & muc 1, va LG biéu thi nhom roi chuyén ma bao gém, vi du,
nguyén tr halogen, va hydroxy.

Hop chét (1b) c6 thé duge diu ché theo phuong thirc di biét duge mb ta
trong, vi du, tai liéu Journal of Medicinal chemistry, 60(15): 6678-6692 (2017),
Journal of Medicinal chemistry, 60(22): 9376-9392 (2017), v.v... hodc theo

phuong thirc tuong tu, hodc c¢6 ban san.
Budce 1-1

Hop chit (1c) ¢6 thé dugc diéu ché bing cach cho hop chét (1a) dugc diéu
ché theo quy trinh dudi ddy phan tmg v6i hop chét (1b) nhu hop chét axit
carboxylic va hop chét axit clorua dudi su ¢ mit hodc khong c6 mat cta chét
1am ngung tu thich hgp va/hodc bazo thich hop trong dung mdi thich hop.

Bazo duoc st dung & day bao gdbm cac amin nhu trietylamin,
diisopropyletylamin, va pyridin; cac carbonat kim loai kiém nhu kali carbonat,
natri carbonat, va natri bicarbonat; va tuong tu. Tt hon 12 bao gdm trietylamin,
diisopropyletylamin, va pyridin.

Chét 1am ngung tu dugc st dung & day co thé duoc chon theo cach thich
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hop tir céac chét 1am ngung tu ma dugc sir dung trong hda hoc tdng hop hitu co,
t5t hon 1a bao gdm 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua, va

1-hydroxybenzotriazol.

Dung méi duoc sir dung & ddy 1a khong bi gidi han trir khi dung mdéi phan
ung dudi diéu kién phan Ung cia budc nay, nhung noé bao gém, vi du, dung moi
éte nhu dietyl éte, diisopropyl éte, tetrahydrofuran, metylxyclopentyl éte, anisol,
va 1,4-dioxan; cidc dung mdi hydrocarbon thom nhu benzen, toluen, clobenzen,
va xylen; dung méi este nhu etyl axetat, va metyl axetat; dung moi aprotic nhu
N,N-dimetylformamit, ~N,N-dimetylaxetamit, ~N-metyl-2-pyrolidinon, 1,3-
dimetyl-2-imidazolidinon, axetonitril, va dimetylsulfoxit; va hon hop ctia chung.
Dung moi bao gém, tot hon 13, tetrahydrofuran, toluen, N,N-dimetylformamit,

va axetonitril.

Thoi gian phan tmg thong thuong 14 5 phit dén 72 gid, tét hon la 30 phit
dén 24 gio.

Nhiét d6 phan tmg théng thudng la tir -78°C dén 200°C, tot hon 1a -78°C
dén 80°C.
Quy trinh 2

Hop chét theo sang ché cé cong thirc (1c) cling c6 thé duoc diéu ché, vi

du, theo quy trinh dudi day:

3A RSB A R3BO
R R
2A 2B 2A 2B 2
R2A R \»/.rl“_| RZA R \»/,;‘)LV,LG
S~
” (o} >~R3c o] , Budc2-l A O >R3¢
R 3D ~LG R 3D
o~ R Lg? 'V —_— o~ R
R1B R1D R1E R1D
R1C R1C
(1a) (2a) (2b)
RSBO
R3A
R?A R?B \”/‘N)LV’Q
i
(o) ~R3C
Budc 2-2 R1A \/
0 R3D
R1E R1D

(1c)
trong d6 R'4, R'B, R'C, R'P, R?, R%®, R*, R*®, R*¢, R*", V, va Q la nhu dugc
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dinh nghia & muc 1, LG' 1a nhu dugc dinh nghia ¢ quy trinh 1, va LG? biéu thi
nhém roi chuyén bao gom, vi du, nguyén ti halogen, metansulfonyloxy,

etansulfonyloxy, p-toluensulfonyloxy, va triflometansulfonyloxy.

Hop chit (2a) c6 thé dugc didu ché theo phuong thirc da biét duge mo ta
trong, vi du, tai liéu ACS chemical biology, 12(8): 2124-2131 (2017), v.v...

ho#c theo phuong thirc tuong tu, hodc ¢ ban san.
Budc 2-1

Hop chét (2b) c6 thé dugc didu ché tir hop chét (1a) duoc diéu ché theo
quy trinh dudi day va hop chét (2a), theo phuong phéap dugc mé ta & Bude 1-1 ¢
quy trinh 1, hodc phuong phap tuong tu.

Buégce 2-2

Hop chét (1c) ¢6 thé duoc didu ché bing cach cho hop chat (2b) va dén
xuét imidazol (QH) phan tmg duéi sy ¢6 mat hodc khong cé mit clia bazo thich

hop trong dung moéi thich hop.

Bazo duoc sir dung ¢ day bao gém, vi du, bazo hitu co nhu trietylamin,
diisopropyletylamin, tributylamin, 1.5-diazabixyclo[4.3.0]non-5-en (DBN), 1,8-
diazabixyclo[5.4.0Jundec-7-en (DBU), pyridin, dimetylaminopyridin, picolin, va
N-metylmorpholin (NMM), va bazo v6 co nhu natri bicarbonat, kali bicarbonat,
natri carbonat, kali carbonat, xesi carbonat, natri hydroxit, va kali hydroxit. Tt

hon 14 bao gdm trietylamin, diisopropyletylamin, va kali carbonat.

Dung mdi dugc st dung & déy 1a khong bi gi6i han trir khi dung moi phan
ung dudi diéu kién phan Umg cia bude nay, nhung n6 bao gém, vi du, dung moi
éte nhu dietyl éte, diisopropyl éte, tetrahydrofuran, metylxyclopentyl éte, anisol,
1,4-dioxan; dung mdi hydrocarbon thom nhu benzen, toluen, clobenzen, va
xylen; dung moi este nhu etyl axetat, va metyl axetat; dung moi aprotic nhu
N,N-dimetylformamit, ~N,N-dimetylaxetamit, N-metyl-2-pyrolidinon, 1,3-
dimetyl-2-imidazolidinon, axetonitril, va dimetylsulfoxit; va hdn hop ctia chung.
Dung mdi bao g(‘A)m, tot hon 13, tetrahydrofuran, toluen, N,N-dimetylformamit,

va axetonitril.

Nhiét do phan (g thong thuong 1a -80°C dén nhiét do hoi luu, tot hon 1a
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25°C dén 90°C.

Thoi gian phan tmg thong thuong 1a 30 phit dén 48 gid, tot hon 14 6 dén

12 gio.
Quy trinh 3
Hop chét c6 cong thirc (3b) c6 thé dugc diéu ché, vi dy, theo quy trinh
dudi day:
RSB RSB
R3A R3A
2A 2B 2A 2B
R R \»‘r;lH R R \”/‘FIIAQ
(o) >~p3C —>—R3cC
RIA R L oo _q Busekl g ? \ "R
o~ R?P Y o~ R
H
R1B R‘ID R1B R1D
R1C . R1°
(1a) (3a) (3b)

trong d6 R', R'®, RIC, R'P, R?A R?B, R*A, R*®, R*“, R*, va Q la nhu dugc dinh
nghia & muc 1.

Hop chét (3a) c6 thé dugc didu ché theo phuong thirc da biét duge mo ta
trong, vi du, tai liéu RSC Advances, 4(76): 40561-40568 (2014), Journal of the
American Chemical Society, 117(43): 10605-10613 (1995), v.v... hodc theo
phuong thirc twong tu, hodc c6 ban sén.

Budc 3-1
Hop chét (3b) c6 thé duoc didu ché tir hop chat (1a) va hop chat (3a) theo

phuong thirc da biét dwoc md ta trong, vi du, tai liéu Journal of the American
Chemical Society, 93(12): 2897-2904 (1971), Journal of Organic Chemistry,
37(10): 1673-1674 (1972), Journal of Organic Chemistry, 61(11): 3849-3862
(1996), Tetrahedron, 60: 7899-7906 (2004), v.v... hodc theo phuong thiic tuong
tu vai chuing.
Quy trinh 4

Hop chat c6 cong thic (4b) co thé duoc diéu ché, vi dy, theo quy trinh
dudi day:
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3B 3B
R 1 R3A R
R2A R2B N RA R2B \,,/ N’V\Q
| |
ia o \/\R3C + AN, Buedl 0 R3¢
o~ R® LG? Q o~ R3®
R1B R1D R1B R1D
R'C R1C
(1a) (4a) (4b)

trong d6 R', R'B, RIC, RP, R?4 R*® R¥* R*®, R*, R°P, V, va Q la nhu dugc
dinh nghia & muc 1, va LG? 1a nhu dugc dinh nghia 6 quy trinh 2.

Hop chét (4a) c6 thé duoc diéu ché theo phuong thirc da biét duge mo ta
trong, vi du, tai liéu Journal of Medicinal Chemistry, 39(19): 3806-3813 (1996),
Advanced Synthesis & Catalysis, 356(9), 1955-1961 (2014), v.v... hodc theo

phuong thirc twong tu voi chung, hodc c6 ban san.
Budc 4-1
Hop chét (4b) c6 thé dugc didu ché tir hop chit (1a) dugc diéu ché theo

quy trinh dudi day va hop chét (4a), theo phuong phip duge mé ta & Bude 2-2
theo quy trinh 2, hodc phuong phap tuong tu.

Quy trinh 5
Hop chét cé cong thirc (5¢) ¢ the duge diéu che, vi du, theo quy trinh
duoi day:
R3A R3B R3A RSB
R2 R sy R R Ay
| ]
S
R1A o] >~R3C N \ Bude 5-1 Rt (0] \ >~R3C
o~ R3® Lg2 LG - o~ R3P
R'® R'P R1E R1D
R'C R1C
(1a) (5a) (5b)
R3A R3B
R2A R2B \ ”/‘ N/V\Q
|
(o) R3¢
Budc 5-2 R1A \/
= (o) R3D
R1B R1D
R1C
(5¢)



37383

trong d6 R, R'B, RI¢, RP, R?, R?E, R¥ RB, R*¢, R°P, V, va Q la nhu dugc
dinh nghia ¢ myc 1, va LG? ddc 1ap 1a nhu dugc dinh nghia theo quy trinh 2.
Hop chit (5a) c6 thé dugc didu ché theo phuong thuc da biét duoc mo ta
trong, vi du, tai lidu Journal of Organic Chemistry, 25: 24-26 (1960), v.v... hodc
theo phuong thic tuong tu véi ching, hodc c6 ban san.
Budc 5-1
Hop chét (5b) 6 thé dugc didu ché tir hop chit (1a) duge diéu ché theo
quy trinh dudi day va hop chét (5a), theo phuwong phap dugc md ta ¢ Bude 2-1
theo quy trinh 2, hodc phuong phéap tuong tu.
Budc 5-2
Hop chat (5¢) ¢6 thé duoc didu ché tir hop chét (5b) va Hop chét Q, theo
phuong phép duge md ta & Bude 2-2 theo quy trinh 2, hodc phuong phap tuong
tur.
Quy trinh 6

Chét trung gian diéu ché ¢ cong thic (1a) cb thé duogc didu ché, vi du,

theo quy trinh dué1 day:

R3B
R3A
OH O R3A R RY R \”/‘N’P
R!A RZA \- N,P o }R3C
H .|. \\ R3C - Budc 6-1 R1A \30
(o) R
1D
R1B R HO R3D
R'C R1B R1D
1c
(6) (6b) R (60)
2A 2B R R
R R \ﬁ/‘l;lH
0 ~R3C
i R1A \ R
Budc 6-2 o R3D
R1B R1D
R1C
(1a)

trong d6 R', R'B, RI€, R'P, R*, R*", R34, RB, R3C, va R’P la nhu duoc dinh

nghia & muc 1, va P 1a nhém bao vé amino ma bao gdm cac nhom bao vé amino
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duoc mé ta trong tai liéu Protective Groups in Organic Synthesis (bién tap boi
Theodora W. Greene, Peter G. M. Wuts, phat hanh bdi John Wiley & Sons, Inc.
(1999).

Budce 6-1

Hop chét (6¢) c6 thé dugc didu ché tir hop chat c6 ban sén (6a) va hop
chét (6b) thu duoc theo quy trinh duge thé hién dudi déy theo phuong thic da
biét dugc mo ta trong, vi du, tai liéu Journal of the Chemical Society, Perkin
Transactions 1, (11): 1401-1404 (2002), Chemistry Letters, (10): 889-890
(1996), Journal of Organic Chemistry, 64(26): 9507-9511 (1999), Synthesis,
44(23), 3579-3589 (2012), Tetrahedron Letters, 54(28), 3639-3642 (2013),
Synlett, 26(15), 2151-2155 (2015), organic Letters, 3(17), 2669-2672 (2001),

v.v... hodc theo phuong thirc tuong tu véi chung.
Budc 6-2

Hop chit (1a) ¢6 thé duoc diéu ché bang cach loai bo nhém bao vé P &
hop chét (6¢). Budc nay co thé duoc thuc hién theo, vi du, tai liéu Protective

Groups in Organic Synthesis (bién tap boi Theodora W. Greene, Peter G. M.
Wuts, do John Wiley & Sons, Inc. xuét ban, 1999).

Quy trinh 7

Chét trung gian didu ché cé cong thirc (6b) c6 thé duge didu ché, vi dy,

theo quy trinh dudi day:

R3B 3A R3B
R3A Step 7-1 aa R
) el R2A i R\ \’"r;rp
| > ~wp3C
\/\Rsc R28 NS LG2 R2B o \/ R
MeO—| Rap eVl R3D
(@]
(7a) (7b) (7¢)
2A A R3B
Buéc 7-2 R\ \’"/‘r;rp
—_— RZB \/\R3C
HO R3D
(6b)
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trong d6 R4, R?B, R34, R, R*, va R*® la nhu dugc dinh nghia ¢ muc 1, P la

nhu duoc dinh nghia & quy trinh 6, va LG? 12 nhu duoc dinh nghia ¢ quy trinh 2.
Buéce 7-1

Hop chét (7¢) c6 thé dugc diéu ché tir hop chéit (7a) cé ban sin va hop
chét (7b) c6 béan sin theo phuong thiic da biét dugc md ta trong, vi du, tai liéu
Journal of the American Chemical Society, 137(46): 14590-14593 (2015),
European Journal of Medicinal Chemistry, 45(7): 2827-2840 (2010), Bioorganic
& Medicinal Chemistry Letters, 14(14): 3675-3678 (2004), Bioorganic &
Medicinal Chemistry Letters, 13(13): 2167-2172 (2003), Synthesis, (20): 3241-
3246 (2011), Bioorganic & Medicinal Chemistry Letters, 20(22): 6375-6378
(2010), v.v... hodc theo phuong thirc twong tw véi chung.

Budc 7-2

Hop chét (6b) c6 thé dugc diéu ché tir hop chét (7¢) theo phuong thuc da
biét duoc md ta trong, vi du, tai liéu Bioorganic & Medicinal Chemistry Letters,
25(22): 5032-5035 (2015), Bioorganic & Medicinal Chemistry Letters, 14(17):
4453-4459 (2004), Angewandte Chemie, International Edition, 56(4), 1152-
1157 (2017), Tetrahedron Letters, 51(49), 6415-6417 (2010), Organic Process
Research & Development, 17(2): 257-264 (2013), v.v... hodc theo phuong thuc

tuong tu véi chung.

Hop chat theo sang ché ma c6 phan tir thé mong mubn & cac vi tri mong
muén c6 thé thu duge bing cach két hop cac quy trinh néu trén mot cach thich
hop. Cac chét trung gian va hop chit mong mudn theo cac quy trinh néu trén c6
thé duoc tach/tinh ché bang phuong phép tinh ché thong thuong dugc st dung
trong hda hoc hitu co, vi dy, loc, chiét, rira, lam kho, co, két tinh, cac phép sic
ky, v.v... hodc két hop cac phuong phap nay. Mot s6 chét trung gian ¢ thé duoc

sit dung & bude tiép theo ma khéng can tinh ché thém.

Céc hop chét ban diu hodc cac chit trung gian trong cac quy trinh néu
trén c6 thé ton tai & dang mudi nhu hydroclorua, hodc truc tiép & cac dang tu do,
phu thudc vao diéu kién phan tng, v.v... Néu can phai st dung dang tu do cua
hop chét ban dau hodc chit trung gian & dang mubi, thi dang mudi ndy c6 thé

dugc hoa tan hodc tao huyén pht trong dung mdi thich hop va trung hoa bang
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bazo nhu nuGce natri bicarbonat, hodc axit dé duoc chuyén héa thanh dang tu do
ctia no.

Hop chét c6 cong thire (1) hodc mubi duoc dung ctia né d6i khi ¢6 thé ton
tai duéi dang chéat hdn bién nhu dang keto-enol, chat ddng phan vi tri, chit dong
phén hinh hoc, hoac chét ddng phan quang. T4t ca cac chét ddng phan co thé va
hén hop cua ching theo ti 18 hon hop bét ky cling dugc bao ham theo sang ché.

Chét ddng phan quang co thé dugc phan chia bing budc tach di biét nhu
phuong phéap cé ¢t hoat tinh quang va phuong phéap két tinh phan doan, & budc
thich hop cta cac quy trinh néu trén. Ngoai ra, chét ban dau co hoat tinh quang

6 thé duoc st dung.

Néu hop chét c6 cong thire (1) can thu duge dudi dang mubi, thi khi hop
chét c6 cong thuc (1) thu duge dudi dang mubi, né c6 thé duoc tinh ché ma
khong can phan Ung thém, va khi né thu duoc ¢ dang mudi tu do, né co thé
duoc hoa tan hodc tao huyén phu trong dung mdi hitu co thich hop va axit hoic
bazo c6 thé dugc bd sung vao dé tao thanh mudi. Hop chét cé cong thic (1)
hodc mubi duoc dung clia né doéi khi tdn tai dudi dang dung mdi véi nude hoac

c4c dung mdi khac nhau. C4c dung mdi nay cling dugc bao ham tron sang che.

Thuat ngtt "didu tri" duoc st dung & diy c6 nghia la viéc su dung thanh
phan hoat tinh theo sang ché cho ngudi ma dugc béc si chan doan 14 c6 dién tién
bénh (tc 1a, bénh nhan).

Hop chét theo sang ché c6 thé dugc st dung truc tiép qua dudng miéng
hodc ngoai dudng tiéu hdéa hodc & dang duge pham thich hgp. Dang dinh lidu
bao gém, vi du, vién nén, vién nang, bot, hat, chét long, huyén phu, ché phém
tiém truyén, miéng dén, thudc dép va tuong tw, nhung khéng chi gi6i han &
nhimg ché phim nay. Dugc phim duoc bao ché theo phuong phép thong thuong

bang cach sir dung cac chét phu gia duoc dung.

Duéi dang chét phu gia, c6 thé str dung ta duoc, chét gay 14, chit két dinh,
chét héa 16ng, chat 1am tron, chét phu, chit hoa tan, chét tro hoa tan, chat lam
dac, chét phén tan, chit 6n dinh, chét tao ngot, chit tao huong vi, tuy thudc vao
muc dich. Chat phu gia dugc st dung & day bao gbm, vi du, lactoza, manitol,

xenluloza tinh thé, hydroxypropylxenluloza dugc thé thap, tinh bot ngd, tinh bot
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tién gelatin  hoa mat ph?m, carmenloza canxi, croscarmenloza natri,
hydroxypropylxenluloza, hydroxypropylmetylxenluloza, rugu polyvinyl, magie
stearat, natri stearyl fumarat, polyetylen glycol, propylen glycol, titan oxit, bot

talc va tuong tu.

Puong st dung nén duge chon 1a duong ¢ hiéu qua nhét cho viéc diéu tri,
bao gbém sir dung qua dudng miéng va st dung ngoai duong tiéu hoa nhu tiém
trong tinh mach, thong, hit, va nho mt. Duong st dung dugc uu tién 1a st dung
qua duong miéng. Dang dinh lidu bao gdm, vi du, vién nén va ché pham tiém, va
t6t hon 1a vién nén. Lidu dung cua dugc phdm va sb lan st dung ctia ching c6
thé phu thudc vao dudng st dung, va bénh cua bénh nhén, triéu chung, do tudi,
trong luong co thé v.v..., vi thé khong thé xac dinh rd ngay dugc. Néi chung,
hop chét theo sang ché c6 thé duge st dung cho ngudi 16n véi lugng tir khoang
0,0001 — khoang 5000mg/ngay, t5t hon 1a khoang 0,001 — khoang 1000mg/ngay,
t&t hon nita 13 khoang 0,1 — khoang 500mg, ddc biét tot hon la khoang 1 —
khoang 300mg, ma cé thé duoc st dung mot 1an mot ngdy hodc vai 14n mot

ngay, t5t hon 12 mot 1an dén ba 1an mot ngay.

Hop chét theo sang ché c6 thé duoc sir dung ciing nhau hodc két hop véi
mot thubc khac, dé nang cao hiéu qua va/hodc giam tac dung phu. Thubc khac
ma ¢6 thé duge st dung ciing hodc két hop véi hop chét theo sang ché bao gbm,
vi du, chat alkyl héa chéng ung thu, chét chdng chuyén héa chéng ung thu,
thubc khang sinh chéng ung thu, chét chéng ung thu ngudn gde tlr thuc vat,
phirc chit platin chéng ung thu, dan xuét camptothexin chbng ung thu, chét tc
ché tyrosin kinaza chbng ung thu, chét trc ché serin/threonin kinaza chdng ung
thu, chét e ché phospholipit kinaza chéng ung thu, khéng thé don dong chéng
ung thu, interferon, chét diéu hoa dép tGng sinh hoc, ché phdm hormon, chét G
ché tao mach, chét trc ché didm kiém soat mién dich, chét tc ché phan ti c6 lién
quan dén biéu sinh, chit e ché sta doi sau dich mi protein, chit tc ché
proteasome, va cac thude chéng ung thu khac, hoac mudi duge dung cia né. Cu
thé hon, thudc khac bao gém, vi du, azaxytidin, vorinostat, dexitabin,
romidepsin, idarubixin, daunorubixin, doxorubixin, enoxitabin, xytarabin,
mitoxantron, thioguanin, etoposit, ifosfamit, xyclophosphamit, dacarbazin,

temozolomit, nimustin, busulfan, procarbazin, melphalan, ranimustin, axit all-
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trans-retinoic, tamibaroten, xisplatin, carboplatin, oxaliplatin, irinotecan,
bleomyxin, mitomyxin C, metotrexat, paclitaxel, doxetaxel, gemxitabin,
tamoxifen, thiotepa, tegafur, floraxil, everolimus, temsirolimus, gefitinib,
erlotinib, imatinib, crizotinib, osimertinib, afatinib, dasatinib, bosutinib,
vandetanib, sunitinib, axitinib, pazopanib, lenvatinib, lapatinib, nilotinib,
ibrutinib, ceritinib, alectinib, tofacitinib, baricitinib, ruxolitinib, olaparib,
sorafenib, vemurafenib, dabrafenib, trametinib, palbociclib, bortezomib,
carfilzomib, rituximab, cetuximab, trastuzumab, bevacizumab, panitumumab,
nivolumab, atezolizumab, mogamulizumab, alemtuzumab, ofatumumab,
ipilimumab, ramucirumab, brentuximab vedotin, gemtuzumab 0zogamixin, va
inotuzumab ozogamixin. Ngoai ra, cac thudc khac nhau ma c6 thé duge sir dung
cung voi hop chét theo sang ché ciing c6 thé 1a cac thubc dang té bao. Thubc
dang té bao duoc sir dung clng bao gdm, vi dy, té bao CAR-T. Cu thé hon,

thudc dang té bao bao gdm, vi du, tisagenlecleuxel, va axicabtagen xiloleuxel.

Khoang thoi gian st dung hop chét theo sang ché va thubc khac duge st
dung cung s& khoéng bi giéi han. Chung c6 thé dugc st dung dong thdi cho d6i
tugng can dén chung, hodc c6 thé dugc su dung véi khoang cach thoi gian.
Ngoai ra, hop chét theo sang ché va thubc khac ¢6 thé dugc két hop dudi dang
thubc hdn hop. Lidu ding cta thube khac dugce st dung cing hop chét c6 thé
duoc x4c dinh mdt cach thich hop dua trén lidu dung duoc st dung 1am sang. Ti
18 hdn hop hop chat theo sang ché va thudc khac duge st dung cing hop chét c6
thé duoc xac dinh mot cach thich hgp tuy thudc vao dbi tuong can diéu tri,
dudng st dung, va bénh cta déi tuong, triéu ching, hén hop, v.v... Khi d6i
tuong can diéu tri 1a nguoi, thudc khac duoc str dung cing hop chit c6 thé duoc
sir dung, vi duy, theo lidu dung tir 0,01 - 100 phén theo trong luong trén mot ph?ln

hop chét theo sang ché.

Céac nhém bao vé, chat lam ngung tu, v.v... dugc sut dung & day doi khi
duoc thé hién b.%mg nhiing tu viét tit theo IUPAC-IUB, ma thuong duoc sir dung
trong linh vuc k¥ thut nay. Tuy nhién, cc tén hop chit & day khong phai ludn
dua trén hé thdng danh phap TUPAC.

Vi du thwe hién sang ché

Sang ché duoc giai thich chi tiét hon duséi ddy bang cc vi du tham khao,
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cac vi du va céc thir nghiém; tuy nhién, pham vi k¥ thuét cua sang ché s& khong
bi gidi han & d6. Céc tén hop chit dugc str dung trong vi du tham khéo va vi du
s& khong phai ludn ludn dya trén hé théng danh phap ITUPAC.

Trong ban mo ta nay, cac tr viét tit duoc thé hién dudi day doi khi dugc

su dung.

Hex: hexan

IPA: ruou isopropyl
THEF: tetrahydrofuran
TFA: axit trifloaxetic
MeCN: axetonitril
Me: metyl

Et: etyl

Pr: propyl

Ph: phenyl

Boc: tert-butoxycarbonyl

Dit liéu NMR duogc st dung dé xac dinh cac hop chét thu duge bang thiét
bi JEOL JNM-AL series AL400.

Céc ky hiéu dugc st dung trong NMR biéu thi cac y nghia nhu sau, s 1a
vach don, d 1a vach déi, dd 1a vach d6i kép, t 1a vach ba, td 1a bo ba vach doi, q
la vach bdn, m 1a vach bdi, br 1a dai rong, brs vach don dai rong, brm la vach bo1

dai rong, va J la héng s6 ghép cip.

Céc didu kién phan tich LC/MS duge st dung dé xéc dinh céc hop chat
duge thé hién dudi ddy. Céc tri sé khdi phd [MS(m/z)] duoc thé hién theo
[M+H]" hodc [M+2H]*", va thoi gian luu dugc thé hién 1a Rt (phut).

Phuong phap phén tich LC/MS (Diéu kién 1):

Thiét bi do: Thiét bi do ACQUITY ™ SQ (Water Corporation)
HPLC: hé théng ACQUITY™ UPLC

Cot: Waters ACQUITY™ UPLC BEH C18 (1,7um, 2,1mm X 30mm)
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Dung moéi: A: axit formic 0,06%/H>0, B: axit formic 0,06%/MeCN

Diéu kién gradien: 0,0 dén 1,3 phut gradien tuyén tinh tir B 2% dén B 96%
Téc a6 dong: 0,8 ml/phut

UV:220nm va 254nm

Phuong phép phén tich LC/MS (Diéu kién 2):

Hé théng LCMS-2020 (Shimadzu Corporation)

Cot: cot Minibore 1,7um Kinetex™, C18 (30mm x 2,1mm)

Dung méi: A: 0,05% TFA/H,0, B: MeCN

Diéu kién gradien: 0,0 dén 1,7 phut gradien tuyén tinh tir B 10% dén B 99%, 1,9
phut B 99%

Téc d6 dong: 0,50 ml/phut
UV:220nm va 254nm

Hoat tinh quang cua hop chét theo sang ché va chét trung gian téng hop

cua chung dugc phan tich theo cac didu kién duéi day.
Heé théng HPLC dé phan gidi quang

Bom: LC-20AD (Shimadzu Corporation)

Thiét bi do: SPD-20A (Shimadzu Corporation)

Bom: SIL-20A (Shimadzu Corporation)

Diéu kién A

Cot: CHIRALPAK IE

Kich thudc: duong kinh trong 0,46cm x chidu dai 25cm
Pha déng: n-Hex/EtOH/i-PrNH, = 90/10/0,1 <thé tich/thé tich>
Tbc do dong: 1,0ml/phut

Nhiét do: 40°C

Do dai budc song: 287nm

biéu kién B
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Cot: CHIRALPAK IE

C&: duong kinh trong 0,46cm x chiéu dai 25cm

Pha dong: n-Hex/IPA/i-PrtNH, = 80/20/0,1 <thé tich/thé tich>
Téc d6 dong: 1,0 ml/phut

Nhiét do: 40°C

Do dai budc song: 285nm

Diéu kién C

Cot: CHIRALPAK IE

C&: dudng kinh trong 0,46cm X chiéu dai 25cm

Pha dng: MeOH/i-PrNH, = 100/0,1 <thé tich/thé tich>
Téc d6 dong: 1,0 ml/phit

Nhiét do: 40°C

Do dai budc song: 280nm

Diéu kién D

Cot: CHIRALPAK AD-H

C&: duong kinh trong 0,46cm X chiéu dai 25cm

Pha dong: n-Hex/IPA/EtOH/i-PrNH; = 85/5/10/0,1 <thé tich/thé tich>
Tdc d6 dong: 1,0 ml/phut

Nhiét do: 40°C

Do dai budc song: 280nm

Diéu kién E

Cot: CHIRALPAK AD-H

C&: duong kinh trong 0,46cm X chiéu dai 25cm

Pha déng: MeOH/Et:NH = 100/0,1 <thé tich/thé tich>
Téc do dong: 1,0 ml/phtt

Nhiét do: 40°C
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Do dai budce song: 280nm
Vi du tham khéo 1

tert-butyl 4-(hydroxymetyl)-4-(3-metylbut-2-en-1-yl)piperidin-1-carboxylat

NBoc Q) ~ NBoc ) ~ NBoc
e —> —B
o 0

o) | HO
Vi du tham khao 1

a) Didu ché 1-tert-butyl 4-metyl 4-(3-metylbut-2-en-1-yl)piperidin-1,4-
dicarboxylat

Bb sung nho giot natri bis(trimetylsilyl)amit 1mol/l (326ml) vao dung
dich  1-tert-butyl  4-metyl piperidin-1,4-dicarboxylat  (69,0g)  trong
tetrahydrofuran (700ml) & -78°C, va hdn hop phan tng duoc khudy & nhiét do
nay trong mot gid. Hon hop phan tmg dugc ting nhiét do dén -20°C, va khudy &
nhiét do nay trong mot gio. Bé sung nho giot 1-bromo-3-metyl-2-buten (42,6ml)
vao hon hop phan tng & -78°C. Hon hop phan tng dugc tang nhiét do dén -20°C,
va khudy ¢ nhiét do nay trong 3 gio. Hon hop phan ung dugc lam 4m dén nhiét
do trong phong, va khudy qua dém. Sau khi hoan thanh phan tng, nuéc amoni
clorua dugc bd sung vao hdn hop phan tmg. Sau do, nude va etyl axetat dugc b
sung vao d6. Hon hop dugc tach thanh 16p etyl axetat va 16p nudce trong phéu
tach. Lép hitu co thu duge dugc ria bang nudc mubi, dugc 1am kho bang natri
sulfat. Dung mdi dugc loai bo trong chan khong, va chét cin thu dugc dugce tinh
ché bang sic ky cot silica gel (hexan/etyl axetat) dé thu duogc hop chit néu & dé
muc (69,0g).

'H-NMR (400 MHz, CDCL): 5,01 (1H, t, J = 7,5 Hz), 3,87-3,72 (2H, m), 3,68
(3H, s), 2,86 (2H, dd, ] =2,7, 11,4 Hz), 2,21 (2H, d,J =7,3 Hz), 2,06 (2H, d, ] =
14,2 Hz), 1,69 (3H, 5), 1,58 (3H, 5), 1,44 (9H, 5), 1,43-1,34 (2H, m).

LC-MS (Diéu kién 1); [M+H]" 312,3/Rt (phut) 1,24

b) Piéu ché tert-butyl 4-(hydroxymetyl)-4-(3-metylbut-2-en-1 -yl)piperidin-1-
carboxylat (Vi du tham khéo 1)

B6 sung dung dich 1-tert-butyl 4-metyl 4-(3-metylbut-2-en- 1-yl)piperidin-
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1,4-dicarboxylat (69,0g) ma thu dugc & Budc a) trong tetrahydrofuran (300ml)
vao dung dich lithi nhém hydrua (9,25g) trong tetrahydrofuran (700ml) ¢ -78°C.
Hon hop phén tmg duge khudy ¢ nhiét d6 ndy trong mot gio. Hon hop phan g
duoc khudy ¢ -20°C trong mdi trudng nito trong 5 gio. Sau khi hoan thanh phan
Ung, nude natri sulfat bdo hoa dugc bd sung vao hon hop phan tmg & 0°C. Hon
hop duge khudy & nhiét do trong phong trong mot gid, va dugc lam kho bing
magie sulfat. Hon hop phan ung dugc loc bang Celite, va dung mdi chua chét
loc dugc loai bd trong chan khong. Chét can thu dugc duogc tinh ché bang sic ky
cot silica gel (hexan/etyl axetat) dé thu dugc hop chét cta vi du tham khéo 1
(58,0g).

'H-NMR (400 MHz, CDCl3) : 5,17 (1H, t, J = 7,8 Hz), 3,48-3,41 (2H, m), 3,46
(2H, s), 3,38-3,31 (2H, m), 2,09 (2H, d, J = 7,8 Hz), 1,73 (3H, s), 1,65 (3H, s),
1,51-1,37 (4H, m), 1,46 (9H, s).

LC-MS (Diéu kién 1); [M+H]" 284,3/Rt (phut) 1,08
Vi du tham khao 2

Raxemat cua (4'aR,10'bR)-9'—clo-5',5'-dimetyl-4‘a,10'b—dihydro-Z’H,4'H,5'H—
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzofuran] ~ va (4'aS,10'bS)-9'-clo-5',5'-
dimetyl-4'a,10'b-dihydro-2'H,4'H,5H-spiro[ piperidin-4,3'-pyrano(3,2-
c][1]benzofuran]

NH

NBoc o
NN

HO

Cl

Vi du tham khéo 1
Vi du tham khao 2

B sung 5-clo-2-hydroxybenzaldehyt (48,0g), trimetyl orthoformat
(100ml), va sau d6 1a monohydrat cta axit p-toluensulfonic (1,90g) vao dung
dich chtra hop chét cia vi du tham khao 1 (69,0g) trong diclometan (1000ml) &
0°C, va hon hop phan tGng dugc khudy & 0°C trong moi trudong nito trong 5 gio.
Dung méi duge loai bo trong chan khéng, va axit clohydric 4mol/l trong etyl

axetat (300ml) duoc bd sung vao chét can thu duoc & 0°C. Hon hop duge khudy
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& 0°C trong mot gid. Dung moi dugc loai bo trong chén khong, va chét can thu
dwoc duoc tinh ché bang sic ky cot silica gel amin (cloform/metanol) dé thu

duoc raxemat cua vi du tham khao 2 (61,5g).

'H-NMR (400 MHz, CDCls): 7,38 (1H, s), 7,11 (1H, d, J = 8,6 Hz), 6,70 (1H, d,
J=8,6Hz), 4,12 (1H, d, ] = 11,4 Hz), 4,08 (1H, d, J = 10,9 Hz), 3,31 (1H, d, ] =
10,9 Hz), 2,90-2,86 (3H, m), 2,81-2,77 (1H, m), 1,91-1,80 (3H, m), 1,57-1,53
(1H, m), 1,39-1,37 (2H, m), 1,38 (3H, ), 1,17 (3H, ), 1,11-1,05 (1H, m).

LC-MS (Diéu kién 1); [M+H]" 322,2/Rt (phtt) 0,77

Hop chét cia vi du tham khéo 2 tuy y dugc phan giai dé thu dugc hop
chét cua vi du tham khao 3 va vi du tham khao 4 ma la cac hop chit hoat tinh

quang cua vi du tham khao 2.

Vi du tham khao 3:

Diéu kién A; Rt (phut) = 10,35

LC-MS (Piéu kién 1); [M+H]* 322,2/Rt (phut) 0,77
Vi du tham khao 4:

Didu kién A; Rt (phit) = 12,07

LC-MS (Diéu kién 1); [M+H]" 322,2/Rt (phut) 0,77
Céc vi du tham khao 5 - 15

Céc vi du tham khao tir 5 dén 15 dugc thé hién trong bang dudi day duoc

didu ché tir mdi hop chét ban dau twong Gng theo cach thirc clia vi du tham khao
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Raxemic , LC-MS (Biéu
Vi du . | Rt (phut) o
~|R™|R'™ |R'® |R'® |hodc bat kign 1)
tham khao % (Didu kién)
doi [M+H]*/Rt (phut)
5 Cl | H H H | Raxemic - 322,5/0,72
6 Br | H H H | Raxemic - 366,2/0,74
7 H| Cl | H H | Raxemic - 322,5/0,75
o 8,09
8 H | Cl H H | Batdoi . 322,5/0,74
(Piéu kién C)
o 11,27
9 H | Cl H H | Batdol . 322,5/0,76
(biéu kién C)
10 H | Br| H H | Raxemic - 366,2/0,77
11 H H F H | Raxemic - 306,5/0,65
6,07
12 H H F H Chiral . 306,5/0,63
(Piéu kién B)
7,35
13 H H F H Chiral . 306,5/0,65
(Piéu kién B)
14 H H Br H | Raxemic - 366,2/0,75
15 H | H | N;s | H |Raxemic - 329,3/0,78

Dit liéu NMR cua cac vi du tham khao 5, 6, 7, 10, 11, va 14 & bang trén

dugc thé hién dudi day.
Vi du tham khao 5
'H-NMR (400 MHz, DMSO-d6): 7,28 (1H, d, J = 7,3 Hz), 7,27 (1H, d, ] = 6,7
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Hz), 6,84 (1H, dd, ] = 7.3, 7,9 Hz), 4,17 (1H, d, J = 11,0 Hz), 3,94 (1H, d, J =
11,0 Hz), 3,34-3,27 (1H, m), 2,69-2,58 (4H, m), 1,82-1,74 (2H, m), 1,55-1,51
(14, m), 1,41-1,37 (1, m), 1,37 (3H, s), 1,24-1,22 (2H, m), 1,15 (3H, s), 1,10-
1,06 (1H, m).

Vi du tham khéo 6

'H-NMR (400 MHz, DMSO-d6): 7,42 (1H, d, ] = 7,6 Hz), 7,31 (1H, d, J = 8,0
Hz), 6,79 (1H, dd, J = 7,6, 7,9 Hz), 4,18 (1H, d, J = 11,2 Hz), 3,94 (1H, d, ] =
10,8 Hz), 3,29 (2H, d, J = 11,2 Hz), 2,65-2,60 (4H, m), 1,81-1,76 (2H, m), 1,54-
1,51 (1H, m), 1,43-1,38 (1H, m), 1,37 GH, s), 1,24-1,21 (2H, m), 1,15 (3H, s),
1,15-1,10 (1H, m).

Vi du tham khéo 7

'H-NMR (400 MHz, CDCL): 7,33 (1H, d, J = 9,2 Hz), 6,88 (1H, d, ] = 8,4 Hz),
6,80 (1H, s), 4,14-4,07 (2H, m), 3,32 (1H, d, J = 11,6 Hz), 2,90-2,80 (4H, m),
1,93-1,82 (2H, m), 1,58-1,51 (1H, m), 1,38-1,34 (1H, m), 1,36 (3H, ), 1,27-1,19
(2H, m), 1,24 3H, s), 1,12-1,06 (1H, m).

Vi du tham khéo 10

'H-NMR (400 MHz, DMSO-d6): 7,23 (1H, d, J = 8,8 Hz), 7,01 (1H, d,J=84
Hz), 6,91 (1H, s), 4,09 (1H, d,J = 10,4 Hz), 3,94 (1H, d, ] = 11,6 Hz), 3,28 (1H,
d, J =11,6 Hz), 2,64-2,57 (4H, m), 1,80-1,69 (2H, m), 1,54-1,50 (1H, m), 1,40-
1,35 (1H, m), 1,32 (3H, s), 1,22-1,21 (2H, m), 1,13 (3H, s), 1,11-1,04 (1H, m).
Vi du tham khéao 11

'H-NMR (400 MHz, DMSO-d6): 7,03-6,94 (2H, m), 6,74-6,70 (1H, m), 4,12
(1H, d, J = 11,2 Hz), 3,95 (1H, d, ] = 12,8 Hz), 3,27 (1H, d, J = 11,6 Hz), 2,64-
2,57 (4H, m), 1,80-1,69 (2H, m), 1,54-1,51 (1H, m), 1,41-1,37 (1H, m), 1,31
(3H, s), 1,22-1,21 (2H, m), 1,13 (3H, s), 1,07-1,04 (1H, m).

Vi du tham khao 14

'H-NMR (400 MHz, DMSO-d6): 7,37 (1H, d, J = 2,4 Hz), 7,27 (1H, d, ] = 9,2
Hz), 6,69 (1H, d, J = 9,2 Hz), 4,14 (1H, d, T = 10,8 Hz), 3,95 (1H, d, J = 10,8
Hz), 3,28 (1H, d,J = 11,2 Hz), 2,64-2,57 (4H, m), 1,80-1,68 (2H, m), 1,54-1,50
(1H, m), 1,40-1,35 (1H, m), 1,32 (3H, s), 1,22-1,21 (2H, m), 1,12 3H, s), L,11-
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1,04 (1H, m).
Vi du tham khao 16

Raxemat cua 1-[(4'aS,10'bS)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]-2-cloetan-1-on va 1-
[(4'aR,10'bR)-9'-clo-5',5"-dimetyl-4'a,10'b-dihydro-2'H,4'H,5 H-spiro[piperidin-
4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]-2-cloetan-1-on

0
NH N’u\/CI

(o) (0]
Cl Cl
Vi du tham khéo 2 Vi du tham khao 16

Kali carbonat (4,30g), va sau d6 1a cloaxetyl clorua (0,7ml) dugc bd sung

vao dung dich chua hop chit cta vi du tham khao 2 (2,00g) trong
tetrahydrofuran (150ml) & 0°C, va hon hop phan tng dugc khudy & 0°C trong
moi trudng nito trong 2 gio. Hoén hop phéan tng duoc loc bang Celite, va dung
moi duoc loai bé trong chan khong. Chét cin thu duge dugc tinh ché bang sdc
ky cot silica gel (hexan/etyl axetat) @8 thu dugc hop chat ctia vi du tham khao 16
(2,05g).
'H-NMR (400 MHz, CDCl3) : 7,37 (1H, s), 7,11 (1H, d, J = 8,7 Hz), 6,70 (1H, d,
J = 8,7 Hz), 4,12-4,05 (4H, m), 3,85-3,76 (1H, m), 3,60-3,36 (4H, m), 1,90-1,84
(2H, m), 1,79-1,74 (1H, m), 1,66-1,57 (1H, m), 1,49-1,40 (2H, m), 1,36 (3H, s),
1,17 (3H, s), 1,15-1,10 (1H, m).

LC-MS (Diéu kién 1); [M+H]" 398,2/Rt (phut) 1,17
Vi du tham khéao 17

tert-butyl 4-(hydroxymetyl)-4-(prop-2-yn-1-yl)piperidin-1 -carboxylat

NBoc g) NBoc ) NBoc
_o — // — = //
o)

o] <|3 HO
Vi du tham khéo 17
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a) Diéu ché 1-tert-butyl 4-metyl 4-(prop-2-yn-1-yl)piperidin-1,4-dicarboxylat

Dung dich 1-tert-butyl 4-metyl piperidin-1,4-dicarboxylat (1,00g) trong
THF (24,0ml) duogc lam lanh dén -78°C. Dung dich natri hexametyldisilazit
1,0mol/l dugc bd sung vao dung dich dugc 1am lanh trong THF (8,22ml), va hon
hop phan tmg duogc khudy & -78°C trong 30 phut, va sau d6 & -18°C trong 45
phut. Hon hop phén tng dugc 1am lanh dén -78°C, va sau d6 propargyl bromua
(0,62ml) dugc bd sung nhd giot vao d6. Hon hop phan ting dugc nang nhiét do
dan tir -78°C dén -20°C, va sau d6 nudc amoni clorua bdo hoa duoc bd sung vao.
Hon hop duoc chiét béng etyl axetat hai 1an, va 16p hitu co thu dugc dugc lam
kho béng natri sulfat khan. Hon hop duoc loc, va dung moéi chia chét loc duoc
loai bo trong chan khong. Chét cin thu duogc duoc tinh ché béng séc ky cot silica

gel (cloform/metanol) d8 thu dugc hop chat néu & dé muc (982mg).
LC-MS (Piéu kién 1); [M+H]* 282,3/Rt (phut) 1,02

b) Didu ché tert-butyl 4-(hydroxymetyl)-4-(prop-2-yn-1-yl)piperidin-1-
carboxylat (Vi du tham khao 17)

Dung dich chtra hop chét thu dugc ¢ Budce a) (928mg) trong hén hop gém
metanol (8,2ml) va THF (8,2ml) duogc gia nhiét dén 55°C. B6 sung natri
borohydrua (449mg) vao dung dich di duogc gia nhiét, va hdn hop phan tng
duoc khudy trong mot gio. Natri borohydrua (449mg) dugc bd sung thém vao do,
va hdn hop phan tng duoc khudy trong 3 gid. Dung dich phan ung duoc pha
lodng v&i nude. Hon hop dugce chiét bang etyl axetat ba lan, va 16p hitu co thu
duoc duogc lam kho béng natri sulfat khan. Hon hop dugc loc, va dung moéi chira
chit loc duoc loai bd trong chan khong. Chét cin thu duoc dugc tinh ché bé“mg
sic ky cot silica gel (hexan/etyl axetat) dé thu dugc hop chét cia vi du tham
khao 17 (515mg).

LC-MS (Piéu kién 1); [M+H]" 254,3/Rt (phut) 0,84
Vi du tham khéo 18

Hdn hop gdm tert-butyl 4-(hydroxymetyl)-4-[(2E)-3 -(phenylsulfanyl)prop-2-en-
1-yl]piperidin-1-carboxylat va tert-butyl 4-(hydroxymetyl)-4-[(2Z)-3-
(phenylsulfanyl)prop-2-en-1-yl]piperidin-1 -carboxylat
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NBoc NBoc
// —» Ph8TN

HO HO

Vi du tham khdo 17 Vi du tham khao 18

Dung dich chtra hop chit cta vi du tham khao 17 (515mg),
azobisisobutyronitril (100mg), va benzenthiol (207ul) trong toluen (10ml) dugc
khudy & 80°C trong moéi trudng nito trong mét gio. Dung dich phan tmg dugc co
trong chan khong, va chét cin thu duoc duoc tinh ché béng sdc ky cot silica gel
(hexan/etyl axetat) dé thu duoc hop chat ctia vi du tham khao 18 (498mg).

LC-MS (Piéu kién 1); [M+H]* 364,3/Rt (phut) 1,17

Vi dy tham khao 19

Raxemat cta tert-butyl (4'aS,10'bS)-8'-clo-5'-(phenylsulfanyl)-4'a,10'b-dihydro-
2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-carboxylat ~ va
tert-butyl (4'aR,10'bR)-8'-clo-5"-(phenylsulfanyl)-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-carboxylat

NBoc SPh NBoc
PhS™ N (o)
_+

HO (0
Cl

Vi du tham khao 18 Vi du tham khao 19

Dung dich chtra hop chat cua vi du tham khao 18 (479mg), trimetyl
orthoformat (288 pL), va monohydrat cua axit p-toluensulfonic (12,5mg) trong
diclometan (6,6ml) dugc khudy & 0°C. 4-clo-2-hydroxybenzaldehyt (411mg)
duoc bd sung vao dé, va hdn hop dugc khudy ¢ nhiét d6 trong phong qua dém.
Dung dich phan tng dugc c6 trong chan khong, va chét can thu duge dugc tinh
ché bang sic ky cdt amino (cloform) dé thu duoc hop chét cua vi du tham khéo

19 (691mg).
LC-MS (Piéu kién 1); [M+H]" 446,3/Rt (phut) 1,45
Vi du tham khéo 20
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Raxemat cua tert-butyl (4'aS,10'bR)-8'-clo-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-carboxylat va tert-butyl
(4'aR,10'bS)-8"-clo-4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-
pyrano[3,2-c][1]benzopyran]-1-carboxylat

SPh
NBoc NBoc

o) o

Cl Cl

Vi dy tham khao 19 Vi du tham khéo 20
Dung dich chuoa hgp chat éﬁa vi du tham khao 19 (309mg),
azobisisobutyronitril (10mg), va tributyltin hydrua (489ul) trong toluen (6,2ml)
duge khudy & 100°C trong mdi trudng nito trong mot gio. Dung dich phan tng
dugc cd trong chan khong, va chét can thu dugc duoc tinh ché bang sac ky cot
silica gel (hexan/etyl axetat) @ thu duoc hop chét cta vi du tham khao 20
(167mg).

LC-MS (Piéu kién 1); [M+H]" 338,3/Rt (phut) 1,35

Vi du tham khao 21

Raxemat cla (4'aR,10'bS)-8'-clo-4'a,10'b-dihydro-2'H,4'H,5'H-spiro [piperidin-
4,3"-pyrano[3,2-c][1]benzopyran] va (4'aS,10'bR)-8'-clo-4'a,1 0'b-dihydro-
2'H,4'H, 5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]

NBoc NH
(o) (o)

(o]
o

Cl Cl

Vi du tham khéo 20 Vi dy tham khao 21

Dung dich chtra hop chét cta vi du tham khao 20 (167mg) trong 4mol/l
axit clohydric/dioxan (1,7ml) dugc khudy & 70°C trong 30 phut. Dung dich phén
tmg dugc co trong chan khong, va chét can thu duoc duge tinh ché bang sic ky
cot amino (cloform/metanol) dé thu dugc hop chét ctia vi du tham khao 21
(105mg).

LC-MS (Pidu kién 1); [M+H]" 294,3/Rt (phut) 0,70
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Vidu 1

Raxemat cua 1-[(4'aS,10'bS)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]-2-(2-metyl-1H-imidazol-
1-yl)etan-1-on va 1-[(4'aR,10'bR)-9'-clo-5',5'-dimetyl-4'a,10'b-dihydro-
2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl]-2-(2-metyl-
1H-imidazol-1-yl)etan-1-on

o e

0 5 O
(o) (0)
Cl Cl
Vi du tham khao 16 Vidul

B6 sung kali carbonat (4,0g) va 2-metyl-1H-imidazol (1,53g) vao dung
dich chtra hop chét cta vi du tham khao 16 (2,0g) trong tetrahydrofuran (50ml),
va hdén hop phéan tmg duge khudy & 60°C trong 2 giod. Dung dich phan tng
duoc loc bé’mg Celite, va dung mdi duogc loai bd trong chan khong, va chit can
thu duoc duoc tinh ché bang sic ky cot silica gel (hexan/etyl axetat) dé thu duoc
hop chét ctia vi du 1 (2,05g).

'H-NMR (400 MHz, CDCl3) : 7,36 (1H, s), 7,10 (1H, d, J = 8,8 Hz), 6,97-6,90
(1H, m), 6,83-6,75 (1H, m), 6,70 (1H, d, J = 8,7 Hz), 4,65 (2H, s), 4,1 1-4,06 (2H,
m), 3,85-3,76 (1H, m), 3,47-3,36 (4H, m), 2,34 (3H, s), 1,90-1,70 (4H, m), 1,60-
1,50 (1H, m), 1,43-1,37 (2H, m), 1,35 (3H, s), 1,16 (3H, s), 1,15-1,10 (1H, m).
LC-MS (diéu kién 1); [M+H]" 443,9/Rt (phut) 0,79
Vidu2-17

Céac vi du tir 2 - 17 duogc thé hién trong bang dudi day duoc diéu ché tur

hop chét ban dAu tuong tng theo cach thtic cta vi du tham khao 16 va vi du 1.
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0]
Me_ Me NJJ\/Q
(0]
R1A
(0]
R1B R1D
R1C
Raxemic , LC-MS (Diéu
, s | RV R R | Chatban i 1),
Vidu| R sl el b Q hoac bat B ién 1):
doi [M+H]*/Rt (phut)
Ve Vidu
2 H|H|F|H ‘N)éN Raxemic |tham khao| 428 72/0,73
\—/
11
Me Vidu
3 H |H|Cl|H ‘Ni\N BAt ¢6i |tham khao|  443,9/0,79
\—=/
3
Me Vidu
s | u lulala| <Ay | Bétdsi [thamkhao| 4439/0,79
\—/
4
Ve Vidu
5 H |[c|H|H ‘N)*N Raxemic [tham khao|  444,0/0,83
\—/
7
Ve Vidu
6 Cl |H|H|H ‘N)‘\N Raxemic [tham khao|  444,0/0,78
\—/
5
e | Vidu
7 H | H|Br| H| NN | Raxemic ) 488,0/0,82
\—/ tham khao
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14
Me Vidu
8 H [Br| H ‘N)*N Raxemic [tham khao|  488,0/0,83
\—/
10
Me Vi du
9 Br | H| H ‘N)gN Raxemic |tham khao|  488,0/0,81
\—/
6
Me Vidu
10 | H | H|N; ‘N)‘\N Raxemic [tham khao|  451,0/0,75
\=/
15
CN Vidu
11 | H | H|N; ‘N)bN Raxemic [tham khao| 462 .4/1,09
\=—/
15
cN Vidu
12 | H |H|CI ‘N)>N Raxemic [tham khao| — 4553/1,12
\—/
2
. Vidu
N tham kh?
— 1 am ao
13 H | H|CC \—K—OH Raxemic 460,6/0,75
2
Vidu
DL, tham kh
= i am khao|  474,0/0,76
14 | H |H|CI Me)_K—OH Raxemic ,0/0,
2
OH Vidu
15 | H |H]|C ‘N/EN Raxemic [tham khao|  460,0/0,78
\:J 2
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~ Vidu
NN ,
16 | H |H|CI|H ={_, | Raxemic tham khao|  462,0/0,85
2
‘NQN Vi du
7 | u |H|Ca|H (¢ | Raxemic |tham khio|  498.4/1,15
FF
2

Dit litu NMR cua céc vi du tr 2 va 7 ¢ bang néu trén dugc thé hién dudi
day.
Vidu?2

'H-NMR (400 MHz, DMSO-d6): 7,08-6,95 (2H, m), 6,90-6,86 (1H, m), 6,79-
6,69 (1H, m), 6,66 (1H, m), 4,89 (2H, m), 4,18 (1H, d, J = 10,8 Hz), 4,00 (1H, d,
J = 12,0 Hz), 3,50-3,30 (SH, m), 2,12 (3H, s), 1,86-1,83 (1H, m), 1,74-1,66 (2H,
m), 1,64-1,50 (1H, m), 1,40-1,33 (2H, m), 1,35-1,30 (1H, m), 1,33 3H, s), 1,17-
1,13 (1H, m), 1,13 (3H, s).

Vidu7

'H-NMR (400 MHz, DMSO-d6): 7,39 (1H, s), 7,30 (1H, d, J = 8,4 Hz), 6,88
(1H, s), 6,72-6,66 (2H, m), 4,90-4,88 (2H, m), 4,19 (1H, d, J = 10,8 Hz), 4,01
(1H, d, J = 11,6 Hz), 3,50-3,36 (5H, m), 2,12 (3H, s), 1,86-1,83 (1H, m), 1,76-
1,66 (2H, m), 1,64-1,53 (1H, m), 1,40-1,33 (2H, m), 1,36-1,31 (1H, m), 1,34
(3H, s), 1,18-1,13 (1H, m), 1,14 (3H, s).

Vidu 18

Raxemat cua  (4'aR,10'bR)-8'-clo-5',5'"-dimetyl-1-[(4-metyl- 1H-imidazol-5-
yl)metyl]-4'a,10'b-dihydro-2'H,4'H,5 H-spiro [piperidin-4,3'-pyrano|3,2-
c][1]benzopyran] va (4‘aS,10‘bS)—8’-clo—5',5‘—dimety1—1—[(4-metyl-lH-imidazol-
5-ymetyl]-4'a,10'b-dihydro-2"H,4'H,5'H-spiro [piperidin-4,3'-pyrano[3,2-
c][1]benzopyran]
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H
NH N N
(0] —_— (o) /1|6>
0 0
cl cl

Vi du tham khao 7 Vidu18
B6 sung 4-metyl-1H-imidazol-5-carbaldehyt (137mg), va sau do la natri
triaxetoxyborohydrua (397mg) vao dung dich chira hop chat cua vi du tham
khao 7 (200mg) trong tetrahydrofuran (10ml) & 0°C, va hon hop phan g dugc
khudy & 0°C trong moi trudong nito trong 2 gio. B6 sung nudc va natri carbonat
bio hoa vao hdn hop phan tng, va hdn hop dugce chiét bang etyl axetat. L6p hitu
co duogc rua bé“mg nuée natri carbonat bio hoa va nuée mudi, dugc 1am kho b::ing
magie sulfat, loc, va sau d6 co6 trong chin khong. Chét cin thu duge dugce tinh
ché bang sic ky cot silica gel (cloform/metanol) dé thu duoc hop chét cta vi du
18 (49mg).
'H-NMR (400 MHz, DMS0-d6): 11,61 (1H, d, J =17,7 Hz), 7,35 (1H, d, J =7,9
Hz), 7,28 (1H, d, ] = 7,9 Hz), 6,87 (1H, d, ] = 7,9 Hz), 6,77 (1H, s), 4,11 (1H, d,
J =10,4 Hz), 3,87 (1H, d, J = 10,4 Hz), 3,34-3,26 (3H, m), 2,49 (3H, s), 2,31-
2,22 (4H, m), 2,11-2,03 (1H, m), 1,71-1,67 (2H, m), 1,60-1,56 (1H, m), 1,49-
1,44 (1H, m), 1,31 3H, s), 1,13 (3H, s), 1,13-1,08 (2H, m).
LC-MS (Piéu kién 1); [M+H]" 416,7/Rt (pht) 0,59
Cacvidu 19 -37
Céc vi du 19 - 37 duoc thé hién trong bang dudi day duge diéu ché tr hop

chét ban dau tuong ing theo céach thire ctia vi du 18.

Me_ Me N a
(0]
R1A
(0]
16 R1D
R1C
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, LC-MS(Piéu
Raxemic . Kien 1)
) 1en .
Vi du RlA RIB RIC RID Q hOé,C Cha‘f ban ’
.. | dau | [M+H]"/Rt
Bét dbi
(phut)
H Vidu
N \
19 |H|Cc|H|H ‘jzo B4t gbi |tham khao| 416,3/0,60
Me N
8
n Vidu
20 | H|CI|H| H ‘Ig Bét d4; |tham khaol 416,3/0,59
Me N
9
H Vidu
N \
21 |H|H| F | H ‘I» Raxemic|tham khao| 400,4/0,61
me” N
11
H Vidu
N . \
» |u|lu|FlH ‘t[,) B4t déi |tham khao| 400,3/0,60
me” N
12
H Vidu
N .y )
23 |H|H| F|H | » | Batdbi |tham khao| 400,3/0,61
N
Me 13
H Vi du
N :
24 |H|H|C|H | ) |Raxemic|tham khao| 416,0/0,60
Me N
2
3
N . .| Vidu
25 |H|H|CI| H | » | Batdoi | 416,0/0,61
Me” N tham khao
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3
H Vidu
N . \
26 | H| H| Cl ‘Ig B4t dbi |tham khao| 416,1/0,60
N
Me 4
H Vidu
N q
27 |clu|H ‘Ia Raxemic|tham khao| 416,4/0,66
' me” N
5
H Vidu
=_N Me .
28 | H| H| a T >~ | Raxemio|tham khao} 444,3/0,66
me” N
2
~__N Vidu
29 | H| H|cCl [ |Raxemic|tham khao 402,3/0,75
H
2
\ N Vi d\..l
30 |H| H|Cl Eb?"‘"e Raxemic|tham khao| 416,3/0,70
H
2
Me Vidu
31 |H|H|F \E"f> Raxemic| tham khao| 400,4/0,55
N 11
Me Vidu
2 |u|lH|CA \E"f> Raxemic|tham khio| 416,6/0,57
N 2
Me Vidu
33 |H|Cl| H \E’f> Raxemic|tham khao| 416,6/0,93
N
7
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\ Me Vi dl,l
3 |alu|n EN,> Raxemic|tham khéo| 416,3/0,62
N
5
H Vidu
N q
35 | H| H| Cl| H “:) Raxemic|tham khao| 402,0/0,70
N /
2
\rN Vidu
36 |u|H|c|H N |Raxemic|tham khol 416,0/0,77
Me” )
] Vi du
N HO , . )
37 |H|Cl|H| H ;I»?—U Bt dbi |tham khaol 486,4/0,65
e
9

Dit liéu NMR ctia cac vi du 20 va 33 trong bang néu trén dugc thé hién
dudi day.
Vidu 20

'H-NMR (400 MHz, DMSO-d6) : 11,61 (1H, d, J = 17,7 Hz), 7,35 (1H, d, J =
7.9 Hz), 7,28 (1H, d, ] = 7,9 Hz), 6,87 (1H, d,J = 7,9 Hz), 6,77 (1H, 5), 4,11 (1H,
d, T =10,4 Hz), 3,87 (11, d, T = 10,4 Hz), 3,34-3,26 (3H, m), 2,49 (3H, 5), 2,31
2,22 (4H, m), 2,11-2,03 (1H, m), 1,71-1,67 (2H, m), 1,60-1,56 (1H, m), 1,49-
1,44 (1H, m), 1,31 3H, s), 1,13 3H, s), 1,13-1,08 (2H, m).

Vidu33

'H-NMR (400 MHz, DMSO-d6): 7,50 (1H, s), 7,29 (1H, d, J = 7,6 Hz), 6,89
(1H, d, J = 8,4 Hz), 6,77 (1H, s), 6,71 (1H, s), 4,12 (1H, d, J = 10,8 Hz), 3,88
(1H, d, J = 10,4 Hz), 3,58 (3H, m), 3,44-3,30 (2H, m), 2,39-2,20 (4H, m), 1,74-
1,70 (2H, m), 1,60-1,51 (2H, m), 1,50-1,30 (2H, m), 1,32 (3H, 5), 1,14 3H, s),
1,13-1,10 (1H, m).

Vidu 38
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Raxemat cua (4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]
va (4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1-yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]

_N
NH N/\/,\r\/)

Cl
Cl

Vi du tham khao 7 Vidu 38

B& sung 2-bromoetanol (137mg) va trietylamin (0,70ml) vao dung dich
chira hop chét ctia vi du tham khéo 7 (200mg) trong axetonitril (10,0ml) 6 0°C,
va hdn hop phan tmg duoc khudy & 70°C trong mdi trudng nito trong mot gio.
Hon hop phan tng duoc lam lanh dén 0°C, va cd. Diclometan (10,0ml),
trietylamin (0,57ml), va metansulfonyl clorua (0,09ml) dugc bd sung vao, va
hdn hop phan tng duge khudy trong 30 phut. Imidazol (0,50g) dugc bd sung
vao & nhiét do trong phong, va hon hop phan tng dugc khudy & 50°C trong moi
trudng nito trong mot gio. B sung nudc natri carbonat bdo hoa vao hdn hop
phan Ung, va hdn hop dugc chiét bang etyl axetat. Lép hitu co duoc ria bang
nuée natri carbonat bdo hda va sau d6 bang nuéc mubi, duoc lam kho bing
magie sulfat, loc, va sau d6 cd trong chén khong. Chét c3n thu duoc duge tinh
ché bang sic ky cot silica gel (cloform/metanol) dé thu duoc hop chét ctia vi du
38 (49mg).

'H-NMR (400 MHz, DMSO-d6) : 7,59 (1H, s), 7,29 (1H, d, J = 7,9 Hz), 7,15
(1H, s), 6,88 (1H, d, ] = 8,5 Hz), 6,83 (1H, s), 6,78 (1H, 5), 4,12 (1H, d, J = 11,2
Hz), 4,04-4,01 (2H, m), 3,90 (1H, d, J = 10,8 Hz), 3,32-3,26 (3H, m), 2,59 (2H, t,
I = 6,0 Hz), 2,52-2,46 (4H, m), 2,43-2,25 (4H, m), 1,73 (2H, d, J = 7.9 Ho),
1,60-1,56 (1H, m), 1,49-1,44 (1H, m), 1,32 (3H, s), 1,13 (3H, s), 1,13-1,08 (2H,
m).
LC-MS (Diéu kién 1); [M+H]" 416,7/Rt (phut) 0,59
Céac vi du 39 - 63

Céc vi du 39 - 63 duoc thé hién trong bang dudi day dugc diéu ché tir hop
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chét ban dau twong tng theo cach thiic cia vi du 38.

Me_ Me N/\/Q
(0]
R1A
O
R1B R1D
R1C
Raxemic . LC-MS (Diéu
Vidy |[R|RB|RIC|RP| Q hoge | ChAtban kién):
' dau
Bit ddi [M+H]/Rt (pht)
Vidu
) SRR ,
39 |ula|F|H N""N |Raxemic |tham khéo|  400,4/0,52
11
Vidu
. SIS ,
50 |H|H|ca|H| NIV [Raxemic|thamkhio|  416,3/0,57
2
Vidu
41 |H|Ca|H|H N" "N | B4 ¢bi [tham khao|  416,3/0,57
8
Vi du
42 |H|CI|H|H N\_:,N B4t d6i [tham khao|  416,3/0,58
9
Me Vi dl_,l
43 |H|H|F |H ‘\N)N Raxemic [tham khao| 414,4/0,53
\—/
11
e Vid
. g 1du
44 |H|H|F|H ‘N)%N Bat dbi q 414,4/0,54
\—/ tham khao
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12
Me Vidu
45 H|F ‘\N)%N B4t déi |tham khao|  414,4/0,54
\—/
13
Me Vi du
46 H | Cl ‘N/kN Raxemic [tham khao| —430,3/0,57
\—/
2
Me Viduy
47 H | Cl \N)%N Bét d6i |tham khao|  430,3/0,57
\—/
3
Me Vi dl_l
48 H | Cl \N/&N B4t déi |tham khao|  430,4/0,58
\—/
4
Me Vi dl_l
49 Cl| H \N)m Raxemic [tham khao| 430,3/0,60
\—/
7
Me Vi dl_l
50 Cl| H \NKN B4t d6i |tham khao|  430,3/0,63
\—/
8
Me Vi dl_l
51 Cl | H \N)%N B4t d6i |tham khao|  430,3/0,61
\—/
9
OH Vidu
52 H|F ‘N/EN Raxemic [tham khao|  430,4/0,55
\—/ T
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OH Vi du
53 H | Cl ‘N/EN Raxemic |tham khao|  446,3/0,61
\—/
2
OH Vi du
54 Cl| H ‘NJ:N Raxemic [tham khao|  446,3/0,61
\—/
7
Vidu
‘NQN ,
55 H | Cl L=Q_OH Raxemic |[tham khao|  446,3/0,61
2
Vidu
= . [tham khao
56 H | Cl Me)—K—OH Raxemic 460,3/0,63
2
jll\e Vidu
57 cl|u ‘NL_;N& Raxemic [tham khao|  460,3/0,62
OH
7
58 H | Cl ‘N)bN Raxemic |tham khao|  441,0/0,84
\—/
2
NN Vi du
59 H | Cl \_kr—-o Raxemic [tham khao| 474 .3/1,15
o}
Me 2
0
Me’lLNH Vidu
60 Cl| H Bt ¢bi |tham khao|  501,2/0,76
“E&NOSN 9
\=—/
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‘N/‘\N
— Vidu
61 H | Cl HN > Bat @6i [tham khao|  501,3/0,66
Me
—<\O 9
NH, Vidu
62 | H|c f B4t di [tham khao| 459 2/0,89
TENISN
\—/ 9
NN Vidu
63 | H|Cl \—S=0 B4t @6i |tham khao| 473 3/0,74
HN
Me 9
Dit liéu NMR cua céac vi du 42, 60, 61, va 63 & bang trén duoc thé hién
duéi day.
Vidu42

'H-NMR (400 MHz, DMSO-d6): 7,59 (1H, s), 7,29 (1H, d, J = 7,9 Hz), 7,15
(1H, s), 6,88 (1H, d, J = 8,5 Hz), 6,83 (1H, s), 6,78 (1H, s), 4,12 (1H, d,J=112
Hz), 4,04-4,01 (2H, m), 3,90 (1H, d, J = 10,8 Hz), 3,32-3,26 (3H, m), 2,59 (2H, t,
] = 6,0 Hz), 2,52-2,46 (4H, m), 2,43-2,25 (4H, m), 1,73 (2H, d, J = 7.9 Hz),
1,60-1,56 (1H, m), 1,49-1,44 (1H, m), 1,32 3H, s), 1,13 (3H, s), 1,13-1,08 (2H,
m).

Vidu 60

'H-NMR (400 MHz, CDCL3): 7,34 (1H, d, J = 8,0 Hz), 7,31 (1H, s), 6,99-6,90
(2H, m), 6,99 (1H, d, J = 8,4 Hz), 6,82 (1H, s), 4,11-4,07 (2H, m), 4,00-3,96 (2H,
m), 3,76-3,72 (2H, m), 3,33 (1H, d, J = 11,2 Hz), 2,93-2,90 (2H, m), 2,67-2,66
(2H, m), 2,55-2,45 (3H, m), 2,39-2,32 (1H, m), 1,99 3H, s), 1,91-1,87 (2H, m),
1,80-1,77 (1H, m), 1,65-1,55 (1H, m), 1,44-1,41 (2H, m), 1,41 (3H, s), 1,29 (3H,
s), 1,21-1,12 (1H, m).

Viduo6l

'H-NMR (400 MHz, CDCls): 7,42 (1H, s), 7,21 (1H, d, T = 8,4 Hz), 7,18 (1H, s),
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6,77 (1H, d, J = 8,4 Hz), 6,69-6,67 (2H, m), 6,54 (1H, s), 3,99-3,96 (2H, m),
3,91-3,88 (2H, m), 3,43-3,42 (2H, m), 3,21 (1H, d, J = 11,2 Hz), 2,67-2,64 (2H,
m), 2,61-2,58 (2H, m), 2,45-2,35 (3H, m), 2,30-2,24 (1H, m), 1,87 (3H, s), 1,76-
1,67 (2H, m), 1,53-1,49 (1H, m), 1,42-1,38 (1H, m), 1,35-1,30 (1H, m), 1,28
(3H, s), 1,08 (3H, s), 1,04-0,97 (1H, m).

Vidu 63

'H-NMR (400 MHz, DMSO-d6): 8,18 (1H, d, J = 4,4 Hz), 7,72 (1H, s), 7,45
(1H, s), 7,29 (1H, d, ] = 7,6 Hz), 6,88 (1H, d, J = 7,6 Hz), 6,77 (1H, s), 4,37-
433 (2H, m), 4,10 (1H, d, J = 11,6 Hz), 3,88 (1H, d, T = 11,6 Hz), 3,31-3,26 (2H,
m), 2,70 (3H, s), 2,57-2,53 (2H, m), 2,37-2,29 (4H, m), 1,72-1,67 (2H, m), 1,60-
1,55 (1H, m), 1,50-1,40 (1H, m), 1,32-1,23 (2H, m), 1,29 (3H, s), 1,13 (3H, s),
1,13-1,06 (1H, m).

Vidu 64

Raxemat cua (4'aS,10'bR)-8'-clo-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran] va
(4'aR,10'bS)-8'-clo-1-[(4-metyl-1H-imidazol-5 -yD)metyl]-4'a,10'b-dihydro-
2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran]

N
NH N
0 0 /If‘?
—
o 0
cl i

Vi du tham khao 21 Vidu 64
B6 sung natri triaxetoxyborohydrua (223mg) vao dung dich chira hop chat

cta vi du tham khao 21 (103mg) va 4-metyl-1H-imidazol-5-carbaldehyt (77mg)
trong THF (3,5ml) va metanol (1,0ml), va hdn hop phan tng dugc khudy & nhiét
dd trong phong trong 2 gio. B sung thém natri triaxetoxyborohydrua (77mg)
vao, va hon hop phan ung duogc khudy trong 30 phut nita. Dung dich phan ung
dwoc cd va chat can thu duge dugc tinh ché bing sic ky cot silica gel (etyl

axetat/metanol) dé thu duoc hop chét cua vi du 64 (97mg).

IH-NMR (400 MHz, DMSO-d6): 11,65 (0,5H, s), 11,60 (0,5H, s), 7,35 (1H, s),
725 (1H, d, J = 8,3 Hz), 6,89 (1H, dd, J = 8,3, 1,8 Hz), 6,81 (1H, d, J = 1.8 Hz),
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4,17 (14, dd, J = 11,0, 3,7 Hz), 4,12 (1H, d, J = 10,4 Hz), 3,86-3,92 (2H, m),
3,26-3,38 (3H, m), 2,21-2,37 (4H, m), 2,11 (1,5H, s), 2,03 (1,5H, s), 1,86-1,95
(1H, m), 1,75 (1H, d, J = 12,2 Hz), 1,55 (2H, br), 1,27 2H, br), 0,95 (1H, t,J =
12,5 Hz),

LC-MS (Piéu kién 1); [M+H]" 388,7/Rt (phut) 0,57
Céc vi du 64a va 64b

Hop chit cua vi du 64 thu duge tly ¥ dugc phéan gidi quang dé thu duoc
hop chét ctia vi du 64a va vi du 64b ma ]a cac hop chét hoat tinh quang ctia hop

chit cua vi du 64.

Vi du 64a:

Diéu kién D; Rt (phut) = 10,26

LC-MS (Diéu kién 1); [M+H]" 388,1/Rt (phut) 0,60
Vi du 64b:

Diéu kién D; Rt (phit) = 14,02

LC-MS (Diéu kién 1); [M+H]" 388,0/Rt (phut) 0,61

Vidu 65
NN
(o)
—)
(0]
Cl
Vidu 51 Vidu 65

B6 sung axit fumaric (8,1mg) vao dung dich chtra hop chét cta vi du 51
(15mg) trong metanol (0,2ml), va hdn hop phan ung dugc khudy & 60°C trong
mot gio. Hon hop phén tmg dugc dé yén & nhiét do trong phong qua dém, va
Jam kho bang cach bay hoi. Bé sung etyl axetat (0,3ml) vao chét can, va hdén
hop duoc khuéy & 40°C trong 4 gio0. Chét rén két tia thu dugc trén thiét bi loc
Kiriyama, rua bing etyl axetat, va lam khd ¢ 50°C trong chén khong dé thu dugc

hop chét cua vi du 65 (15mg) dudi dang chAt rén mau tréng.

'H-NMR (400 MHz, DMSO0-d6) &: 7,29 (1H, d, J =8,5 Hz), 7,11 (1H,d,J=1,2
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Hz), 6,88(1H, dd, J = 8,2, 2,1 Hz), 6,81 (1H, d,J = 1,2 Hz), 6,78 (1H, d, ] = 2,4
Hz), 6,59 (4H, s), 4,12 (1H, d, T = 11,0 Hz), 3,97 (2H, t, ] = 6,7 Hz), 3,90 (1H, d,
J=11,6 Hz), 3,30 (1H, d, J = 11,6 Hz), 2,59 (2H, t, J = 6,4 Hz), 2,46-2,39 (2H,
m), 2,38-2,25 (2H, m), 2,32 (3H, s), 1,81-1,65 (2H, m), 1,65-1,55 (1H, m), 1,37-
1,23 (1H, m), 1,32 (3H, s), 1,15-1,05 (1H, m), 1,13 (3H, s).

LC-MS (Pidu kién 2); [M+H]* 430/Rt (phit) 1,519

Céac vidu 66 - 78

Cac vi du 66 - 78 duoc thé hién trong bang dudi day dugc diéu ché tir hop

chit ban dau tuong tmg bang cach héa mudi nhu cach thirc cta vi du 65.

Vidu

Muoi

Hoa

tri

Chét ban dau

'H-NMR (400 MHz, DMSO-d6)
o:

66

phosphat

Vidu20

7,66 (1H, s), 7,29 (1H, d, J = 8,2
Hz), 6,89 (1H, dd, T = 8,2, 2,3
Hz), 6,79 (1H, d, J = 2,3 Hz), 5,70
(9H, brs), 4,15 (1H, d, J = 11,0
Hz), 3,94 (3H, s), 3,36 (1H, d, J =
11,4 Hz), 3,01-2,77 (4H, m), 2,19
(3H, s), 1,84-1,62 (4H, m), 1,54-
1,47 (2H, m), 1,34 (3H, s), 1,14
(3H, s).

67

phosphat

Vidu32

7,73 (1H, s), 7,24 (1H, dd, J =2,7,
0,9 Hz),7,16 (1H, dd, J = 8,7, 2,7
Hz), 6,92 (1H, s), 6,74 (1H, d, J =
8,7 Hz), 5,58 (10H, brs), 4,15
(1H, d, ] = 11,0 Hz), 3,91 (1H, d,
J = 11,0 Hz), 3,67 (2H, s), 3,63
(3H, s), 3,33 (1H, d, ] = 11,4 Hz),
2,59-2,52 (2H, m), 1,83-1,52 (5H,
m), 1,41-1,35 (2H, m), 1,33 (3H,
s), 1,13 (3H, s), 1,14-1,10 (1H,
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m).

68

fumarate

Vidu 34

7,56 (1H, s), 7,29 (1H, d, J = 4,6
Hz), 6,88 (1H, dd, J = 8,2, 2,3
Hz), 6,78 (1H, d, ] = 1,8 Hz), 6,76
(1H, s), 6,60 (4H, s), 4,12 (1H, d,
J=10,5Hz), 3,88 (1H,d,J=114
Hz), 3,59 (3H, s), 3,47 (2H, s),
3,31 (1H, d, J = 11,4 Hz), 2,44-
2,34 (3H, m), 2,33-2,24 (1H, m),
1,80-1,66 (2H, m), 1,65-1,45 (ZH,
m), 1,35-1,28 (2H, m), 1,32 (3H,
s), 1,15-1,06 (1H, m), 1,13 (3H,
s).

69

phosphat

Viduy 34

7,71 (14, s), 7,29 (1H, d, J = 8,2
Hz), 6,90 (1H, s), 6,89 (1H, dd, J
=8.,5,2,1 Hz), 6,78 (1H,d, T = 1,8
Hz), 5,23 (13H, brs), 4,13 (d, 1H,
=10,5 Hz), 3,90 (1H, d,J=11,0
Hz), 3,65 (2H, s), 3,63 (3H, s),
3,33 (1H, d, J = 11,4 Hz), 2,60-
2,48 (3H, m), 1,84-1,50 (4H, m),
1,40-1,35 (2H, m), 1,33 (3H, s),
1,15-10,8 (2H, m), 1,13 3H, s).

70

p-toluen-

sulfonat

Vidu 34

9,62-9,14 (0,5H, brm), 9,05 (1H,
s), 7,79 (1H, s), 7,47 (4H, dt, J =
7,9, 2,1 Hz), 7,29 (1H, d, J = 8,5
Hz), 7,11 (4H, d, J = 7,9 Hz), 6,91
(1H, dd, J = 8,2, 2,1 Hz), 6,80
(1H, d, J = 1,8 Hz), 4,49 (1,5H,
brs), 4,34 (0,5H, brs), 4,17 (1H, d,
J = 10,4 Hz), 3,87 (3H, s), 3,63-

-70-




37383

2,94 (2H, m), 2,28 (6H, s), 1,79-
1,69 (1H, m), 1,67-1,22 (6H, m),
1,15 3H, s).

71

fumarat

Vidu42

7,66 (1H, s), 7,29 (1H, d, J = 8,7
Hz), 7,18 (1H, s), 6,91-6,82 (2H,
m), 6,78 (1H, d, ] = 1,8 Hz), 6,61
(4H, s), 4,15-3,99 (3H, m), 3,90
(1H, d, J = 11,0 Hz), 3,30 (1H, d,
J=11,4 Hz), 2,65 2H, t, ] = 6,4
Hz), 2,47-2,29 (2H, m), 1,80-
1,56(3H, m), 1,56-1,44 (1H, m),
135-129 (2H, m), 1,32 (3H, s),
1,19-1,05 (1H, m), 1,13 (3H, s).

72

phosphat

Vidu42

7,74 (1H, s), 7,29 (1H, d, J = 7,9
Hz), 7,21 (1H, s), 6,92 (1H, s),
6,89 (1H, dd, J = 8,2, 1,8 Hy),
6,78 (1H, d, J = 1,8 Hz), 4,15-4,07
(3H, m), 3,90 (1H, d, J = 11,0
Hz), 3,31 (1H, d, ] = 11,0 Hz),
2,72 (2H, t, J = 6,0 Hz), 2,45-2,36
(2H, m), 1,81-1,58 (3H, m), 1,58-
1,47 (1H, m), 1,38-1,27 (2H, m),
133 3H, s), 1,17-1,06 (1H, m),
1,13 3H, s).

73

p_
toluensulfonat

Vidu42

9,11 (1H, s), 7,78 (1H, t, J = 1,6),
7,72 (1H, t, T = 1,6 Hz), 7,47 (4H,
dt, 7 =82, 1,8 Hz), 7,30 (1H, d, J
= 82 Hz), 7,11 (4H, d, J = 8,2
Hz), 6,91 (1H, dd, J = 8,2, 2,3
Hz), 6,80 (1H, d, ] = 2,3 Hz), 4,62
(2H, t, ] = 6,2 Hz), 4,17 (11, d, J

-71-




37383

= 11,0 Hz), 3,65 (2H, brs), 3,28-
2,89 (3H, m), 2,28 (6H, s), 2,23-
2,00 (1H, m), 1,80-1,68 (1H, m),
1,68-1,43 (3H, m), 1,42-1,26 (4H,
m), 1,15 3H, s).

74

fumarat

Vidu 44

7,10 (1H, d,J = 1,4 Hz), 7,01 (1H,
dd, J = 9,1, 3,2 Hz), 6,97 (1H, td,
J =28,5,3,2 Hz), 6,80 (1H, d, J =
1,4 Hz), 6,72 (1H, dd, J - 8,9, 4,8
Hz), 6,59 (4H, s), 4,13 (1H, d,J =
10,5 Hz), 3,97 (2H, t, J =6,4 Hz),
3,91 (1H, d, J = 11,4 Hz), 3,30
(1H,d,J=11,4 Hz), 2,59 (2H, t,J
= 6,6 Hz), 2,46-2,38 (3H, m),
2,38-2,31 (2H, m), 2,31 (3H, s),
1,79-1,56 (3H, m), 1,55-1,44 (1H,
m), 1,36-1,26 (2H, m), 1,31 (3H,
s), 1,14-1,05 (1H, m), 1,11 (3H,
S).

75

phosphat

Vidu 44

7,27 (1H, d, T = 1,8 Hz), 7,04-6,98
(2H, m), 6,96 (1H, dd, J = 8,7, 3,2
Hz), 6,72 (1H, dd, J = 8,7, 4,6
Hz), 6,09 (10H, brs), 4,13 (1H, d,
T =11,0 Hz), 4,07 (2H, t, J = 6,4
Hz), 3,91 (1H, d, ] = 11,4 Hz),
3,31 (1H, d, J = 11,4 Hz), 2,68
(2H, t, ] = 6,4 Hz), 2,45-2,39 (2H,
m), 2,40 (3H, s), 1,80-1,58 (3H,
m), 1,57-1,46 (1H, m), 1,37-1,30
(2H, m), 1,31 (3H, s), 1,14-1,07
(1H, m), 1,11 3H, s).
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76

p_
toluensulfonat

Vi du 44

9,41-9,16 (1H, brm), 7,66 (1H, d,
J = 1,8 Hz), 7,61 (1H, d, J =23
Hz), 7,47 (4H, dt, ] = 8,2, 1,8 Hz),
7,11 (4H, d, T = 7,8 Hz), 7,06-6,96
(2H, m), 6,74 (1H, dd, ] = 8,9, 4,8
Hz), 4,50 (2H, t, ] = 6,9 Hz), 4,38-
4,12 (2H, m), 3,69-3,51 (3H, m),
3,28-2,98 (3H, m), 2,61 (3H, s),
2,28 (6H, s), 1,90 (1,5H, s), 1,80-
1,59 (2H, m), 1,69-1,46 (2H, m),
1,40-1,27 (SH, m), 1,18-1,08 (4H,

m).

77

phosphat

Vidu5l1

7,29 (1H, d, J = 8,5 Hz), 7,22 (1H,
d,1=12Hz),695(1H,d, T =12
Hz), 6,88 (1H, dd, T = 8,2, 2,1
Hz), 6,78 (1H, d, J = 1,8 Hz), 5,47
(10H, brs), 4,12 (1H, d, J = 11,0
Hz), 4,01 (2H, t, J = 6,4 Hz), 3,90
(1H, d, J = 11,0 Hz), 3,31 (1H, d,
T =11,0 Hz), 2,64 (2H, t, ] = 6,4
Hz), 2,48-2,42 (2H, m), 2,42-2,33
(2H, m), 2,37 (3H, s), 1,80-1,67
(2H, m), 1,66-1,56 (1H, m), 1,56-
1,45 (1H, m), 1,38-1,27 (2H, m),
133 3H, s), 1,15-1,07 (1H, m),
1,13 (3H, s).

78

p_
toluensulfonat

Vidu S5l

9,39-9,16 (1H, brm), 7,65 (1H, d,
J =18 Hz), 7,61 (1H,d,J =18
Hz), 7,47 (4H, dt, T = 8,2, 1,8 Hz),
7.33-727 (1H, m), 7,11 (4H, dt, J
=78 Hz), 691 (1H, dd, J = 8.2,
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2,3 Hz), 6,80 (1H, d, J = 2,3 Hz),
4,50 (2H, t, J = 6,9 Hz), 4,37-4,12
(2H, m), 3,68-3,51 (3H, m), 3,28-
2,98 (3H, m), 2,61 (3H, s), 2,28
(6H, s), 2,25-2,07 (2H, m), 1,90
(1,5H, s), 1,80-1,47 (SH, m), 1,45-
1,27 (5H, m), 1,21-1,08 (4H, m).

Vi du thr nghiém

Sau day, cac két qua ma cac hop chét theo sang ché duoc danh gia béng
céc thir nghiém duoe 1y duoc thé hién, ma ciing dugc giai thich vé hoat tinh
duoc ly cda cac hop chét, tuy nhién, pham vi k§ thuat cla sang ché khong bi
gigi han & cac vi du nay.

Vi du thir nghiém 1: Kiém tra mtc Gc ché trong thir nghiém hinh thanh té bao

hinh cu cta té bao ung thu

Phuong phap tin cdy dugc thiét 1ap dé xac dinh kha ning ty 1am méi cta
céc té bao ma 1a mot trong cac dic tinh cua CSC la phuong phép xéac dinh kha
nang hinh thanh té bao hinh cdu cua té bao ung thu trong diéu kién khéng bam
dinh khi khong c¢6 huyét thanh (Cancer Res 65, 5506-5511 (2005)). Té bao HT-
29 c6 ban sén tir American Type Culture Collection (ATCC). Té bao HT-29
dwoc nudi cdy ¢ 37°C trong mdi trudng CO2 5% sir dung mdi trudng McCoy's
5a chira 10% huyét thanh thai bo (FBS) va 1% penixilin/streptomyxin. Té bao
HT-29 duogc dua vao vi dia bam dinh tia si€u thap day trong mau dén c6 384 16
(Corning Cat. No0.3827) véi luong 350-800 té bao/ld st dung moi truong
DMEM/F12 chtta 2% phén b6 sung B27 (GIBCO), 20ng/ml yéu t6 tang trudng
biéu bi (EGF) (peprotech), 10ng/ml yéu td ting truéng nguyén bao soi co ban
(bEGF) (peprotech), Spg/ml insulin (Sigma), va 1% penixillin/streptomyxin.
M3di hop chét thir nghiém dugc cho vao mdi 15 @ diéu chinh néng do dich cta
DMSO dén 0,1%, va céc té bao dugc nudi ciy trong 4 ngdy. Sau do, s6 luong
céc té bao sdng s6t & mdi 16 dugc xac dinh bang thir nghiém sang loc kha nang
tdn tai cua té bao dua trén huynh quanh CellTiter-Glo™ (Promega) dé tinh nong

d6 ctia mdi hop chat thit nghiém dbi véi mic trc ché 50% su ting sinh t& bao (tri
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s6 Sphere ICso; pmol/l).
Thi nghiém cua vi du thr nghiém 1 duoc thuc hién cho mdi hop chét cta
mdi vi du. Nong d6 ctia mdi hop chét thr nghiém dbi v6i muc tc ché 50% su

tang sinh té bao (tri sb Sphere ICso; pmol/l) dugce thé hién trong bang dudi day.

Vidu | ICso (umol/1) | Vidu | ICso (umol/l) | Vidu |ICso (pmol/l)
1 0,08 31 0,06 61 1,30
2 0,24 32 <0,01 62 N.D.
3 0,08 33 <0,01 63 6,8
4 0,31 34 <0,01 64 0,07
5 0,41 35 0,21 64a <0,01
6 0,61 36 0,04 64b 0,05
7 0,09 37 0,25
8 0,31 38 <0,01
9 0,77 39 <0,01
10 0,24 40 <0,01
11 4,09 41 <0,01
12 0,55 42 <0,01
13 1,20 43 0,05
14 0,40 44 <0,01
15 0,30 45 <0,01
16 4,40 46 <0,01
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17 8,30 47 <0,01
18 0,02 48 <0,01
19 0,04 49 <0,01
20 <0,01 50 0,03
21 0,21 51 <0,01
22 0,24 52 <0,01
23 0,06 53 <0,01
24 0,09 54 <0,01
25 0,07 55 0,06
26 <0,01 56 <0,01
27 0,35 57 0,07
28 0,09 58 0,07
29 0,81 59 0,98
30 2,28 60 0,16

Vi du thtr nghiém 2: Thtr nghiém danh gia sy uc ché hERG

Nhu thé hién & bang néu trén, cac vi du 20, 26, 32, 33, 34, 38, 39, 40, 41,
42,44, 45, 46, 47, 48,49, 51, 52, 53, 54, 56, va 64a bdc 16 hoat tinh tc ché ting

sinh t& bao manh trong diéu kién nudi cay hinh cau.

B6 sung mdi hop chét thr nghiém vao dong t& bao CHO da duoc nudi ciy
ma bidu hién hERG mét cach én dinh dé diéu chinh nong d6 dich cia DMSO
dén 0,0135 dén 0,5%. Dong hERG duoc xac dinh bang QPatch HT (Sophion
Inc.), va ndng d6 ma 50% dong hERG bi uc ché bsi mdi hop chat thir nghiém
(tri s6 ICso; uM) dugc tinh.
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Hop chét clia cac vi du duoc thir nghiém theo vi du thtr nghiém 2. Va

hERG/HT-29 duoc tinh bing cach 1y ndng d6 hop chat thu duge & vi du thu
nghiém 2 (50% dong hERG bi tc ché) chia cho ndng do hop chét thu duoc & vi
du thir nghiém 1 (50% su tang sinh t& bao HT-29 bi trc ché). Cac két qua dugc
thé hién trong bang dudi déy.

Ut ché gin két vi | Uc ché gén két
Vidu hERG/HT-29 hERG/HT-29
(ICs0, tM) du | (ICs0, pM)

1 <0,3 - 36 1,0 25,0
2 <0,3 - 37 N.D. -

3 0,2 2,50 38 0,8 >80
4 <0,3 - 39 1,0 >100
5 <0,3 - 40 1,4 >140
6 <0,3 - 4] 0,7 >70
7 <0,3 ) 42 1,4 >140
8 0,3 0,97 43 1,0 20
9 <0,3 ) 44 3,6 >360
10 <0,3 - 45 0,4 >40
11 4,9 1,20 46 1,2 >120
12 2,9 5,27 47 1,9 >190
13 1,3 1,08 48 0,8 >80
14 0,3 0,75 49 1,4 >140
15 1,6 5,33 50 1,5 50
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16 1,9 0,43 51 0,9 >90
17 3,0 0,36 52 1,5 >150
18 0,6 30 53 0,8 >80
19 0,4 10 54 1,4 >140
20 1,4 >140 55 1,6 26,7
21 1,5 7,14 56 0,8 >80
22 1,6 6,67 57 1,1 15,7
23 1,4 23,3 58 1,9 27,1
24 3,8 42,2 59 0,4 0,41
25 0,4 5,7 60 1,1 6,88
26 0,6 >60 61 N.D. -
27 0,4 1,14 62 6,3 -
28 0,7 7,78 63 N.D. -
29 2,6 3,21 64 0,4 5,71
30 1,7 7,46 64a 0,6 >60
31 1,4 233 64b <03 -
32 0,8 >80

33 1,4 >140

34 1,4 >140

35 3,5 16,7
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Nhu thé hién & bang trén, cac vi du 20, 26, 32, 33, 34, 38, 39, 40, 41, 42,
44, 46, 47, 48, 49, 51, 52, 53, 54, 56, va 64a boc 16 d6 1éch tdt gifra ndng do tc
ché 50% su tang sinh té bao va ndng do tc ché 50% dong hERG.

Kha nang 4p dung cong nghiép

Hop chit theo sang ché c6 hiéu qué tic ché manh doi v6i kha nang hinh thanh 8

bao hinh ciu cta céc té bao ung thur va vi vay hitu ich lam thudc chong khoi u.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thic (D):

)

hogic mudi duoc dung cua nd, trong do:

mdi R, R'B, RIC, va R'P doc 1ap 1a nguyén tir hydro, nguyén tir halogen,
azit, hoic xyano, véi didu kién la tAt ca R, R'®, R'¢, va R'P déu khong phai la
nguyén tu hydro,

mdi R*A va R?8 doc 1ap 1a nguyén tir hydro hodc Ci- alkyl,

mdi R34, R3B, R3¢, va R?P doc 1ap 1a nguyén tir hydro, nguyén tir halogen,
hydroxy, Cis alkyl, Ci.s alkoxy, -CO:R", _NR’R®, hodc -NR’COR®, hoac hai
nhém bat ky trong sb R*, R3E, R, va R*® ¢6 thé duoc két hop vé6i nhau &
nguyén tu cacbon chung ma chung gin vao dé tao thanh =0,

L 1a lién két hozc -C(O)-,

V 1a Ci alkylen ma co thé dugc thé bang 1 dén 3 phan tir thé doc 1ap
dugc chon tur nhém bao gdm nguyén tt flo, hydroxy, Cis alkoxy, Csg
xycloalkyl, heteroxyclyl no ¢6 3-7 canh, Xyano, va azit,

Q 14 nhém imidazol tuy ¥ dugc thé,

mdi R* va R® ddc 1ap 1a Cis alkyl, va

mdi R, RS, va R7 doc 1ap 1a nguyén tir hydro hodc Ci3 alkyl, hodc néu ca
RS va R® déu 1a Ci alkyl, thi chiung c6 thé duoc két hop v6i nguyén tir nito ma
ching gén vao dé tao thanh heteroxyclyl no chira nito c6 tir 3-6 canh,

véi didu kién 14 cac hop chét c6 cong thic (Z-1) va (Z-2) dudi day:
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Cl (1) Cl (Z-2)
duoc loai tru.
2. Hop chét theo diém 1 hodc mudi dugce dung ctia nd, trong do:

Q 13 nhom imidazol ma ¢6 thé dugc thé bing 1 dén 3 phén tir the doc 1ap
duoc chon tir nhém bao gdm nguyén tit halogen, xyano, Ci.¢ alkyl (ma co thé
duoc thé bang 1 dén 3 phan ti thé doc 1ap duoc chon tir nhém bao gdm nguyén
tr halogen, xyano, hydroxy, Ci- alkoxy, _NR3*R% va -NR"*COR??), Cy.¢ alkenyl
(ma 6 thé duoc thé bing 1 dén 3 nhom hydroxy), -CO:R*, va -CONR'R',

mdi R’ R® R’ R’ va R!® ddc 14p 1a nguyén tir hydro hodc Ci.3 alkyl,
hoac

néu ca R va R déu 1a Ci alkyl, thi ching c6 thé dugc két hop véi
nguyén ti nito ma chung gén vao dé tao thanh heteroxyclyl no chira nito ¢ tur 3-
6 canh, va

néu ca R® va R!® ddu 1a Cis alkyl, thi ching c6 thé dugc két hop véi
nguyén tir nito ma ching gén vao dé tao thanh heteroxyclyl no chira nito 6 tur 3-
6 canh, va

mdi R* va R® doc 14p 1a Ci3 alkyl.
3. Hop chat theo diém 1 hoic 2, hodc mudi dugc dung cta nd, trong do R, R3B,
R3¢, va R3P 1a nguyén tir hydro.
4. Hop chét theo didm bat ky trong sb cac diém tur 1 dén 3, hodc mudi duogc
dung cta nd, trong do mdi R? va R?® doc 1ap 1a nguyén t hydro hodc Ci3 alkyl,
hodc
trong d6 mdi R* va R?B doc 1ap 1a Ci3 alkyl, hoac

trong d6 R** va R*® 1a metyl.

5. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 4, hoac mudi dugc
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dung cda nd, trong d6 L 1a lién két, hodc
trong d6 L 1a -CO-.

6. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 5, hoac mudi duoc

dung ctia no, trong do6 V 1a Ci alkylen, hodc
trong d6 V 1a C13 alkylen,hodc

trong d6 V 1a etylen, hodc

trong do V 1a metylen.

7. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 6, hogc muoi duge
dung cua nd, trong d6 mdi R, R'®, R'¢, va R'" doc lap 1a nguyén tir hydro,
nguyén tir flo, hodc nguyén tir clo, véi didu kién 1a tht ca R'A, R'B, R!¢, va R'P

déu khong phai 1a nguyén tir hydro.

8. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 7, hodc mudi dugc

dung ctia n6, trong d6 Q 1a cdng thire (Q-1) hoac (Q-2):

R11A R11D N
’N Q R11E
P X
* * \
R11C R12
(Q-1) (Q-2)
trong do:

‘mdi RI'A, RIB RMC R'P va R!E doc 1ap 1a nguyén tir hydro, nguyén tu
halogen, xyano, Ci alkyl (ma ¢ thé dugc thé bang 1 dén 3 phan tir thé doc lap
dugc chon tir nhom bao gbém nguyén t halogen, xyano, hydroxy, Ci-s alkoxy,
NRSR6®, va -NR™COR™), Ca.6 alkenyl (ma c6 thé duge thé bang 1 dén 3 nhom
hydroxy), -CO2R*, hogc -CONR’R",

mdi R% R R’ R’ va R0 doc 1ap 1a nguyén tir hydro hodc Ci alkyl,
hodc

néu ca R va R% déu la Cis alkyl, thi chung c6 thé dugc két hop véi
nguyén tir nito ma ching gin vao dé tao thanh heteroxyclyl no chira nito 6 tir 3-

6 canh, va
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néu ca R® va R ddu 1a Cis alkyl, thi ching c6 thé dugc két hop véi
nguyén tu nito ma ching gan vao dé tao thanh heteroxyclyl no chira nito ¢ tir 3-
6 canh,

mdi R* va R® doc 1ap 1a Ci-3 alkyl,

R'? 1a nguyén tir hydro hodc Ci.s alkyl, va

déu hoa thi (*) 1a diém lién két véi V.
9. Hop chét theo diém 8, hoic mudi duge dung clia nd, trong d6 mdi R, R'1B,
RIC RP va RME doc 1ap 1a nguyén tir hydro, xyano, Ci.¢ alkyl (ma co thé duoc
thé bang 1 dén 3 phan ti thé doc 1ap duge chon tir nhoém bao gdm nguyén tu flo,
hydroxy, va -NR™COR™), Cas alkenyl (ma c6 thé dugc thé biang mot nhém
hydroxy), ho#ic -CO2R*, hodc
trong d6 mdi R4, R'B, R1C, R!P va R"'" doc 1ap 1a nguyén tir hydro, xyano,
Ci13 alkyl, hodc Cas alkenyl, trong do mdi alkyl va alkenyl doc 1ap duogc thé
bang mot nhom hydroxy, hodc
trong d6 mdi R', R''B, R!C, R''P, va R''" doc 1ap 12 nguyén tr hydro hodc Ci-3
alkyl.
10. Hop chét theo diém bt ky trong sb cac didm tir 8 dén 9, hoic mudi dugc
dung ctia no, trong do R!? 1a nguyén ttr hydro.
11. Hop chit theo diém bat ky trong s6 cic diém tir 1 dén 10, hoac mudi dugc
dung ctia n6, trong d6 cong thie (I) 1a cong thir (1-A):

V-

(1-A)

, hoac

trong d6 cong thirc (I) 1a cong thic (1-B):
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(1-C)

12. Hop chét theo diém 1 hodc mudi duge dung ciia n6, ma duoc chon tir:
(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aR,10'bR)-8'"-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran],
(4'aR,10'bR)-9'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'a8,10'bS)-9'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 '_pyrano[3,2-c][1]benzopyran],
(4'aS,10'bS)-9'-clo-5',5'-dimetyl-1-[(1 -metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aR,10'bR)-9'-clo-5',5'-dimetyl-1 -[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5 H-spiro|[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1 -[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3 '_pyrano|[3,2-c][1]benzopyran],
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(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran],
(4'aS,10'bS)-7'-clo-5',5'-dimetyl-1 -[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aR,10'bR)-7'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran],
(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol- 1-yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran],
(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5"-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5"H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran],
(4'aS,10'bS)-9'-flo-1-[2-(1H-imidazol-1-yDetyl]-5',5 '-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5H-spiro[piperidin-4,3'-pyrano|3 ,2-c][1]benzopyran],
(4'aR,10'bR)-9'-flo-1-[2-(1H-imidazol-1-yl)etyl]-5 ' 5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5H-spiro[piperidin-4,3'-pyrano|3 ,2-c][1]benzopyran],
(4'aR,10'bR)-9'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aS,10'bS)-9'-clo-1-[2-(1H-imidazol-1 -yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5"H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aS,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aR,10'bR)-9'-flo-5',5"-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yDetyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aS,1 O'bS)—9'-clo-5',5‘—dimety1—1-[2—(2-mety1-1H-imidazol- 1-yDetyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
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(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyrén] ,

(1-{2-[(4'aR,10'bR)-9'-flo-5',5'-dimetyl-4'a,10'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-9'-flo-5',5'-dimetyl-4'a, 1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1-yl] etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-9'-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aR,10'bR)-9"-clo-5",5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aR,10'bR)-8'-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano(3,2-c] [1]benzopyran]-1-yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-8'-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]-1-ylJetyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-9'-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]-1-yl]etyl}-5-metyl-1H-
imidazol-4-yl)metanol,

(1-{2-[(4'aR,10'bR)-9'-clo-5",5'-dimetyl-4'a, 10'b-dihydro-2'H,4H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]-1-ylJetyl}-5-metyl-1H-
imidazol-4-yl)metanol,

(4'aS,10'bR)-8'-clo-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro [piperidin-4,3'-pyrano[3,2-c] [1]benzopyran], va

(4'aR,10'bS)-8'-clo-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-4'a,10'd-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran].

-86-



37383

13. Hop chét theo diém 1 hoac mubi dugc dung cua nd, ma duge chon tir:
(4'aS,10'bS)-8'-clo-5',5"-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5H-spiro[ piperidin-4,3 '-pyrano[3,2-c][1]benzopyran],
(4'aR,10'bR)-8'-clo-5',5'"-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 Jbenzopyran],
(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3,2-c][ 1 ]benzopyran],
(4'aS,10'bS)-9'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aS,10'bS)-9'-clo-5",5"-dimetyl-1-[(1 -metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5 H-spiro[ piperidin-4,3'-pyrano|3,2-c] [1]benzopyran],
(4'aR,10'bR)-9'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(1-metyl- 1H-imidazol-5-yl)metyl]-
4'2,10'b-dihydro-2"H,4'H,5'H-spiro[ piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1 -[(1-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 'pyrano[3,2-c][1]benzopyran],
(4'aS,10'bS)-7'-clo-5',5'-dimetyl-1 -[(1-metyl-1H-imidazol-5-yDmetyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
va
(4'aR,10'bR)-7"-clo-5',5'-dimetyl-1-[(1 -metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3 '_pyrano[3,2-c][1]benzopyran].
14. Hop chat theo diém 1 hodc mudi duoc dung cta nd, ma dugc chon tir:
(4'aR,1 0'bR)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3' -pyrano[3,2-c][1]benzopyran],
(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1 yetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aS,10'6S)-9'-flo-1 -[2-(1H-imidazol-1 -yl)etyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
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(4'aR,10'bR)-9'-flo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran],

(4'aR,10'bR)-9'-clo-1-[2-(1H-imidazol-1-yD)etyl]-5',5 '-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran],

(4'aS,10'bS)-9'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5"-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],

(4'a8,10'bS)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran],

(4'aR,10'bR)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],

(4'aR,10'bR)-9'-clo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5 H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],

(4'aS,10'bS)-9'-clo-5',5"-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2"H,4'H,5 H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],

(4'aS,10'bS)-8'-clo-5',5"-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 '_pyrano[3,2-c][1]benzopyran],

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10‘b-dihydro-2'H,4’H,5‘H-spiro[piperidin—4,3'—pyran0[3 ,2-c][1]benzopyran],

(1-{2-[(4'aR,10'bR)-9'-flo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]-1-ylletyl}- 1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-9'-flo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c] [1]benzopyran]-1-yl]etyl}- 1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-9'-clo-5',5"-dimetyl-4'a, 1 0'b-dihydro-2'H,4H,5'H-
spiro[piperidin-4,3'-pyrano(3,2-c] [1]benzopyran]-1-ylletyl}- 1H-imidazol-2-

yl)metanol,
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(1-{2-[(4'aR,10'bR)-9"-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5"H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aR,10'bR)-8"-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-8'"-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-1H-imidazol-2-
yl)metanol,

(1-{2-[(4'aS,10'bS)-9'"-clo-5",5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-5-metyl-1H-
imidazol-4-yl)metanol, va

(1-{2-[(4'aR,10'bR)-9'"-clo-5',5'-dimetyl-4'a,1 0'b-dihydro-2'H,4'H,5'H-
spiro[piperidin-4,3'-pyrano[3,2-c][1]benzopyran]-1 -yl]etyl}-5-metyl-1H-
imidazol-4-yl)metanol.

15. Hop chét theo diém 1 hoac mudi dugc dung cua nd, ma duge chon tur:

(4'aS,10'bS)-8'-clo-5',5"-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 '-pyrano|[3,2-c][1]benzopyran],

(4'aR,10'bR)-8'-clo-5',5"-dimetyl-1 -[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro [piperidin-4,3'-pyrano[3,2-c][1]benzopyran],

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 '_pyrano[3,2-c][1]benzopyran],

(4'a8,10'bS)-8'"-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro [piperidin-4,3'-pyranof3 ,2-c][1]benzopyran],

(4'aS,10'bS)-9'-flo-5',5'-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,1 O'b-dihydro—2‘H,4'H,5‘H-spiro[piperidin—4,3'-pyrano[3 ,2-c][1]benzopyran],
va

(4'aR,10'bR)-9'-flo-5',5'-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 '"-pyrano[3,2-c][1]benzopyran].
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16. Hop chét theo diém 1 hodc phosphat ctia nd, ma duogc chon tur:
(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran],
(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano|3 ,2-c][1]benzopyran],
(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5"-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran],
(4'aS,10'bS)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][ 1 Jbenzopyran],
va
(4'aR,10'bR)-9'-flo-5',5"-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[ piperidin-4,3 '_pyranol[3,2-c][1]benzopyran].
17. Hop chét theo diém 1 hodc fumarat ctia nd, ma dugc chon tur:
(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5 H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aR,10'bR)-8'-clo-5',5"-dimetyl-1 -[(4-metyl-1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3 '_pyrano|[3,2-c][1]benzopyran],
(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5"-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano [3,2-c][1]benzopyran],
(4'aS,10'bS)-9'-flo-5',5'-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro [piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran],
va
(4'aR,10'bR)-9'-flo-5',5'-dimetyl-1 -[2-(2-metyl-1H-imidazol-1-yDetyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro [piperidin-4,3'-pyrano[3,2-c][1 ]benzopyran].

18. Hop chét theo diém 1 hodc p-toluensulfonat ctia no, ma dugc chon tu:
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(4'aS,10'bS)-8'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 |benzopyran],

(4'aR,10'bR)-8'-clo-5',5'-dimetyl-1-[(4-metyl- 1H-imidazol-5-yl)metyl]-
4'a,10'b-dihydro-2"H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1] benzopyran],

(4'aR,10'bR)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5'-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 Jbenzopyran],

(4'aS,10'bS)-8'-clo-1-[2-(1H-imidazol-1 -yDetyl]-5',5"-dimetyl-4'a,10'b-
dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano[3,2-c][1 Jbenzopyran],

(4'aS,10'bS)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2'H,4'H,5'H-spiro[piperidin-4,3'-pyrano(3,2-c][ 1 ]benzopyran],

va

(4'aR,10'bR)-9'-flo-5',5'-dimetyl-1-[2-(2-metyl- 1H-imidazol-1-yl)etyl]-
4'a,10'b-dihydro-2"H,4'H,5 H-spiro[piperidin-4,3'-pyrano[3 ,2-c][1]benzopyran].

19. Thudc chtra hop chat theo diém bAt ky trong s6 cic diém tir 1 dén 18 hoic

mubi dugc dung cta né lam thanh phﬁn hoat tinh.

20. Thudc chéng u chira hop chét theo diém bt ky trong s& cac diém tir 1 dén

18 hoic mudi duge dung ctia n6 1am thanh phén hoat tinh.

21. Dugc pham chira hop chét theo diém bat ky trong sé cac didm tir 1 dén 18
hoac mudi duoc dung cia nd két hop v6i mot chét khac hodc mudi dugc dung
cua nd, trong do chat khac nay 1a it nhAt mot chét duoc chon tir nhém bao gdm
chét alkyl hoa chéng ung thu, chét chdng chuyén hoa chéng ung thu, thude
khang sinh chdng ung thu, thudc chéng ung thu ¢ dAn xuét thuc vat, hop chat
phtc platin chéng ung thu, dAn xuét camptothexin chéng ung thu, chit wc ché
tyrosin kinaza chdng ung thu, chét tic ché serin/threonin kinaza chbéng ung thu,
chét e ché phospholipit kinaza chéng ung thu, khang thé don dong chdng ung
th, interferon, chét didu chinh dép tng sinh hoc, ché pham hoocmon, chét tic
¢hé tao mach, chét tic ché didm kiém soat midn dich, chat tc ché phan tir lién
két voi bidu sinh, chét c ché sua d6i sau phién ma protein, chét e ché phan

giai protein, va céc thuoc chong u khac.

22. T6 hop dung dé diéu tri ung thu, td hop nay bao gdém hop chit theo diém bat
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ky trong s6 cac didm tur 1 dén 18 hodc mudi duoc dung cia n6 va mot thude
khéc, trong d6 thudc khac 1a it nhét mot chat dugc chon tir nhém bao gdm chat
alkyl hoa chong ung thu, chét chdng chuyén hoa chéng ung thu, thubc khang
sinh chéng ung thu, thudc chéng ung thu c6 dan xuét thuc vat, hop chat phtic
platin chéng ung thu, dan xuét camptothexin chéng ung thu, chét e ché tyrosin
kinaza chéng ung thu, cht tic ché serin/threonin kinaza chéng ung thu, chét tc
ché phospholipit kinaza chéng ung thu, khang thé don dong chéng ung thu,
interferon, chét diéu chinh dap tmg sinh hoc, ché phérn hoocmon, chét tc ché
tao mach, chét tc ché diém kiém soat mién dich, chét e ché phéan tu lién két voi
bidu sinh, chét tc ché sira dbi sau phién mi protein, chét tc ché phan giai

protein, va cac thuodc chong u khac.

23. Dugc phim chita hop chét theo diém bét ky trong sb cac diem tir 1 dén 18

hosic mudi duoc dung cua nd dé st dung trong diéu tri bénh ung thu.
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