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Linh vye k§ thuit dwgce dé cip

Sang ché dé cap rong rai dén cac chét chéng ung thu. Cu thé, sang ché dé cap
dén hop chét benzopyran dugc chon, dugce phém chira ching dung dé didu tri bénh
ung thu va lam giam ty 1€ hodc nguy co ti phat bénh ung thu, va phuong phép didu
ché hop chét nay.
Tinh trang ky thuit ciia sang ché

Bénh ung thu giét hang nghin ngudi mdi nim trén khip thé gidi. Pa ¢6 nhidu
buéc tién d6t phd quan trong duoc tao ra dé didu trj va ngén ngira nhiéu loai bénh
ung thu. Vi du, bénh ung thu vi d4 c6 nhitng chuong trinh sang loc sém ciing nhu
nhiéu k¥ thuat phiu thuét. Tuy nhién, cic phuwong phap nay thuong cho thdy su suy
nhugc vé mit co thé va tinh thin. Hon nita, bénh nhén da trai qua phau thuét va héa
lidu phap sau d6 thudng bi tai phat. Trong nhitng nim gan d4y, nghién ctu di chi ra
kha ning gy ung thu khong ddng nhit cia céc té bao ung thu din dén gia thuyét té
bao gdc ung thu (cancer stem cell-CSC). Tém lai, gia thuyét nay chi ra rang chi mot
phén té bao trong khéi u c¢6 cac ddu hidu giéng t& bao gbc, ké ca kha nang tang sinh
khong gidi han.

Bing chung khac trong tai liéu nay ciing ¢§ quan niém r%mg khéi u 1a hé
théng gidng co quan khong ddng nhit phtrc tap v6i cdu tric té bao phén cip, hon 14
don gian 1a su tap hop cia céc té bao khdi u dong don dong nhit. Té bao u khéi dau
van c6 kha ning tao ra thé hé con khéc nhau & cac mirc biét héa khéc nhau, tir cc té
bao gbc da ning khong rang budc, dén cac té bao td tién rang bujc, dén cac té bao
thé hé sau 140 hoa dugc biét héa hoan toan. Theo cach nay, chinh qu?m thé t& bao
khéi u 1a khong ddng nhit, bd sung cu tric gdm nhidu loai khéac nhau duogc tao ra
boi cac té bao mién dich, t& bao sinh dudng, va té bao mach mau ma cling c6 mat &
céc khdi u. Mot sb té bao trong “co quan ung thu” hodc khdi u nay c6 tiém nang
téng sinh lién tuc. Do do6, sy phat sinh loai clia cdc khdi u nay dé xuét sy tdn tai cia
quén thé t& bao ma van c6 kha nédng tu lam méi lai trong khi ciing thuong c6 kha

ning tao ra thé hé con c6 thé biét hoa. Do do, té bao géc ung thu dugc xéc dinh 14 té
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bao trong khéi u c¢6 khi ning tu 1am méi lai va tao ra cdc dong té bao ung thu
khong ddng nhét ctia gdm khéi u. Thuc vy, bang ching phong thi nghiém x4c nhan
rang viéc tiém cac té bao gibng té bao gbc ung thu budng trimg, ung thu ndo, ung
thu rudt két, ung thu v, ung thu tuyén tién liét hodc ung thu tuyén tuy di phan 1ap
vao chudt bi suy giam mién dich din dén tao thanh cac khéi u ma gibng vé kiéu
hinh v6i khéi u ban ddu va chira ca té bao gidng té bao gbc va té bao khong gibng té
bao gbc.

Do d6, c6 hai quén thé riéng biét; mot tdp hop con duge biét hda twong dbi
nhidu v6i kha ning ting sinh gi6i han tao ra khdi u dic trung vé kiéu hinh cho bénh,
va tap hop con thit hai nhdé hon, dugce biét hda it hon chira CSC tao dong. Quan
trong 13, CSC thé hién khang nhidu duoc chét, mot dic tinh khac ma gép phin vao
tudi tho cua ching va tidm ning di cin boi su cho phép ching séng sét sau khi
nhidm doc td, bao gdm nhidu dugc chét hién duge st dung dé didu tri bénh ung thu.
Do d6, c6 nhu cdu phat trién cac liéu phép ma nhdm dich cu thé vao kha ning tu
1am méi lai cta quin thé té bao gbe, do d6 pha hity ngudn tai phat ‘khéi u 1a két qua

ctia sy dé khang véi cac liéu phép thong thudng.

Chét danh diu CSC gia dinh da dugc mo ta ddi véi cac bénh 4c tinh, bao
gdm bénh bach ciu nguyén bao tiy cép tinh (CD34-duong tinh/CD38-am tinh), vii
(CD44-duong tinh/CD24-4m tinh/-thip/4m tinh véi Lin), tuyén tién ligt (CD44-
duong tinh/ 2 1-cao/CD133-duong tinh) va nfo (CD133-duong/duong tinh véi
nestin), d3 phan 4nh céac chét dugc biu hién béi tinh trang ban d4u cua cac ban sao
md binh thudng cua ching. Bing chimg gin diy chimg minh ring cic té bao ung
thu budng tring CD44+ ciing c6 kha ning tao ra cac khéi u & chudt bi suy giam
mién dich. Nhu véi cac kidu hinh CSC khac, té bao gdc ung thu budng tring phat
trién cham, khang héa chét va tao ra cac khéi u & chudt bi suy giérri mién dich gibng
nhau v& kiéu hinh v6i khéi u ban ddu & chd c6 chi yéu 12 cac té bao CD44+ve tao ra
khéi u v6i cac 6 nho céc té bao CD44+ve.

Nhiéu bénh ung thu tién trién ti phat mic du st dung liéu phap héa hoc va
phoéng xa ma ban du c6 dap tng diéu tri. Vi duy, chiéu xa u nguyén bao dém c6 thé

dan t6i dap tng dang ké voi chiéu xa tia X, tuy nhién cac khdi u ndy van ludn téi
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phét va 1am cho bénh nhén tr vong. Thuong xuyén, u nguyén bao dém tai phat &
dang hat, goi y c6 nguén dong don tinh hodc da tinh cua té bao khdi u tai phéat ma
c6 thé chiu dugc cac liéu phap gy doc hai té bao théng thudng, bao gbm liéu phép
chiéu xa, dn dén tai phat bénh. Ngoai ra, cic khdi u tai phat con chimg minh tinh
khong ddng nhét trong quin thé té bao khéi u lién quan dén sy c6 mit ctia ca CSC
va t& bao khong phai 12 té bao gbc ung thu-khong phai CSC ciing nhu trong sy khac
biét v& md hoc va di truyén hoc t& bao. Diéu nay @& xut ring CSC ma cu tra & khdi
u ban dAu c6 thé chiu dugc sy can thiép bang didu tri dé phuc hdi quin thé khéi u tai
phét ngay ca sau khi khéi u da duogc loai b bang cach cét bo hodc liéu phap xa héa
tri, dAn dén khai niém ma CSC 1a ngudn tai phat khéi u sau diéu tri. Su thay dbi vé
chién lwgc didu tri din dén su phat trién tic nhan nhim dich duy nhét 14 tdn cong
CSC c¢6 thé 1am tang kha ning chita bénh ung thu va kéo dai s séng sét clia nhiéu
bénh nhan.

Dang ngac nhién 13, céc tic gia sang ché da phat hién ra rang viéc chon céc
hop chit benzopyran c¢6 thé dem lai hidu qua sinh hoc 16n lao d6i véi t€ bao khong
phai 12 t& bao gbc ung thu-khong phai CSC ciing nhu CSC. Cac hop chit nay dem
lai chién Iuwoc diu tri khac dé diéu tri bénh ung thu va lam giam ty 1& hodc nguy co
tai phéat bénh ung thu.

W02012/061409 boc 16 duge phdm chira it nhit mdt isoflavonoit va phwong
phéap diéu tri bénh ung thu, l[am cho té bao ung thu nhay cam, va bao gém lam chét
té bao theo chuong trinh c4c t& bao ung thu bing cach ding cac ché phdm nay.

US2012/251630 boc 10 phuong phap lam gidm ty 1€ tai phat bénh ung thu.
Phuong phap bao gbm dung isoflavonoit dé 1am thuyén giam bénh cho c4 thé bi
méc ung thu. Trong cic trudng hop cu thé, ca thé duoc diéu tri thuyén giam mic
bénh ung thu bidu mo, nhur ung thu budng tring hoic ung thu vi.

W02005/049008 boc 16 cac lidu phap két hop bao gém liéu phap xa tri hoic
liéu phép hoa tri dé ddieuf tri bénh ung thu va cdc bénh va tinh trang bénh lién

quan.
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W02006/032086 boc 16 cac dan xudt chroman va cac hop chit trung gian,
céc ché phim chira hop chét nay, cic phuong phép diéu ché va viéc str dung ching
1am duoc chét, cu thé 12 cac chét hoa tri liéu va chdng ung thu chon loc.

Ban chit ky thuit ciia sang ché

Muc dich cta sang ché 12 d& xuét cac hop chét thich hop dé diéu tri bénh ung

thu va lam giam ty 16 mic bénh ung thu hoic gidm nguy co tai phat bénh ung thu.

Theo mdt khia canh, sang ché d& xuét hop chit c6 cong thirc chung (I):

M

hodc mudi, hydrat, din xuét, hodc solvat dugc dung cda ching, trong do:

R! dugc chon tir nhém bao gém: H va C4-Cg alkyl,
R?* duoc chon tir nhém bao gdm: OH va C;-C, alkoxy,
R? duge chon tir nhém bao gE”)m: H, C;-Cg alkyl va halo,

R!® dugc chon tir nhém bao gém: OH, C;-Cg4 alkoxy, NH,, NHMe, NHEt,
N(Me), va N(Et),,
R"vaRr® ddc 1ap dugce chon tir nhém bao gém: H, OH, C;-Cg alkyl va halo,
hodc
R" va mot trong s6 R' va R" cing nhau tao thanh cu trac sau:
P

<
0

R!°1a OH, va
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R!!' vaR" doc 1ap dugce chon tir nhdm bao gém: OH, OMe, C;-C4 alkyl va F.

Theo khia canh tht hai, sang ché d& xuit dugc phdm chtra hop chét c6 cong

thtrc (I) theo khia canh thi nhét cling véi chit mang, chét pha lodng hoc t4 dugc.

Theo khia canh thit ba, sang ché d& xuét hop chit c6 cong thirc (I) theo khia
canh thir nhit dé sir dung trong phuong phap didu tri bénh ung thu & ddi twong c6
nhu ciu diéu tri, phuong phap nay bao gbm ding cho di twgng lugng hitu hiéu hop

chét c6 cong thirc (I) theo khia canh thir nht.
Phuong phap niy c6 thé con bao gbm viéc diing tic nhan héa tri liéu khac.
Bénh ung thu c6 thé 12 bénh ung thu d3 tai phat.
Bénh ung thu c6 thé 1a d& khang véi mot hogic nhidu tac nhan héa trj liéu.

Bénh ung thu c6 thé 1a bénh ung thu tuyén tuy, bénh ung thu két truc trang, u
melanin, bénh ung thu tuyén tién liét, bénh ung thu néo (bao gbm tré em va ngudi
16n), bénh ung thu budng trimg, bénh ung thu vi, bénh ung thu phdi, bénh ung thu
gan, bénh ung thu tir cung, u nguyén bao than kinh, u trung bidu mé, bénh cb truéng

ac tinh hodc bénh ung thu phiic mac.

Theo khia canh tiép theo, sang ché d& xut hop chit c6 cong thirc (I) theo
khia canh thtr nhit dé sir dung trong phuong phép didu tri, trong d6 diéu tri 13 1am
giam ty 18, hodc nguy co tai phat bénh ung thu & d6i trgng duge cho 1a ¢6 nguy co
tai phat bénh ung thu, phuong phéap nay bao gbm viéc sir dung cho d6i tuong luong

hitu hiéu cua hgp chét ¢6 cong thirc (I) theo khia canh thir nhét

Déi tuong nay co thé 1a dbi twong c6 thuyén giam bénh ung thu. Péi tugng
nay c6 thé 1a c6 thuyén giam bénh ung thu budng trimg, bénh ung thu ndo hodc mot

s6 bénh ung thu khic nhu mdt hodc nhidu bénh ung thu néu trén.

Sang ché mé ta phwong phép giy ra sy chét té bao theo chuong trinh trong,
hodc trc ché qua trinh ting sinh té bao gdc ung thu, phuong phap ndy bao gbm viéc
cho t& bao gbc ung thu tiép xic véi lwong hitu hi€u cua hop chét ¢6 cong thirc (I)

theo khia canh thi nhét.

Té bao gbc ung thu c6 thé 1a té bao gbc ung thu budng trimg hodc té bao gbc

ung thu ndo.
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Theo khia canh nita, sing ché md ta hop chét c6 cong thic (I) theo khia canh
thtr nhét dé st dung trong phuong phap diéu tri bénh & dbi twong do té bao gbe ung
thu gy ra, phuong phép nay bao gbm sit dung cho dbi tuong lugng hitu hiéu aé

didu tri bénh hop chét c6 cong thire (I) theo khia canh tht nht.

Bénh ndy c6 thé 1a bénh ung thu. Bénh ung thu c¢6 thé 13 bénh ung thu di cin.
Té bao gbe ung thu co thé 14 t€ bao gbc ung thu budng tréng hogc té bao gbc ung
thu ndo.

Sang ché mo ta phuong phép didu ché hop chét c6 cong thic (I) bao gbm cac

budc:

(a)  khir hop chét c6 cong thirc (II) dé tao ra hop chit c6 cong thie (III):

€y (IID)
trong d6 trong hop chét c6 cong thirc (II) RY R® va R'® @én R" 14 nhu duge
xac dinh trong khia canh thir nhét, va R? 1a OAc hodc nhu dugc x4c dinh trong khia
canh tht nhét, va trong hop chét c6 cong thirc (IIT) R! d@n R3va R' dén R" 12 nhu
dugc x4c dinh trong khia canh thr nhét, va
(b)  hydro héa hop chét c6 cong thirc (I1I) dé tao ra hop chit c6 cong thirc
@,
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(I11) @

trong do R! dén R3, va R'? dén R 14 nhu duge xac dinh trong khia canh tht
nhét.

Budce (a) c6 thé duoc thuc hién bing cach cho hop chét c6 cong thirc (IT)
phén tng v6i chit phan tng boran, vi dy, phtc boran dimetylsulfua, decboran, 9-
BBN hodc phirc boran tetrahydrofuran.

Bude (b) ¢ thé duge thuc hién bang cach cho hop chét ¢6 cong thuc (III)
phan ung véi chét xtc tac kim loai khong ddng nhét trong mdi truong khi hydro.

Theo mdt phuong an, phuong phép nay con co thé bao gbém budc:

(c)  cho hop chét c6 cong thirc (IV) phan Gng véi hop chét c6 cong thirc
(V) dé tao ra hop chét c6 cong thirc (II)

av) V) 1)
trong do6 trong hop chét c6 cong thire (II) R!, R® va R d¢én R 12 nhu duge
xac dinh trong khia canh thir nhét, va R? 12 OAc hoidc nhu dugc xac dinh trong khia
canh thtt nhét, va trong hop chit c6 cong thirc (IV) R! @&n R®vaR" dén R" 14 nhu
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duoc x4c dinh trong khia canh thir nhét, va trong hop chét ¢6 cong thirc (V) R d@én
R'? 1a nhu dugce xac dinh trong khia canh thir nhét.

Buéce (¢) c6 thé dugc thuc hién voi su c6 mit cia bazo.
Theo m{t phuong 4n khéc, phwong phép nay con co thé bao gbm budc:

(d)  cho hop chét c6 cong thirc (VI) phan Gng véi hop chét ¢ cong thirc
(VII) dé tao ra hop chét c6 cong thirc (TV)

HO O
R1
2 OH
R | N R15_/ | —_—
// N 14
R3 R13
(VD) (VID) Iv)

trong d6 R' dén R®, va R" d@én R" 13 nhu dugc xé4c dinh trong khia canh thtr
nhét.

Bude (d) ¢6 thé duge thuc hién bing cach két hop cac hop chat (VI) va (VII)
v6i su ¢6 mit cua phospho oxyclorua va kém clorua. Theo mot phuwong 4n khac,
budc (d) c6 thé duoc thue hién bing cach cho hop chét (VII) phan Gmg véi thionyl

clorua, tiép theo sau d6 phan tng v6i nhém clorua va hop chét (VI).

Céc dinh nghia

Sau day 1a mot sé dinh nghia ma c6 thé 13 hiru ich @& hiéu phin mb ta cua
sang ché. Cac dinh nghia ndy dugc dy dinh 1a cic dinh nghia chung va s& khong
giéi han pham vi cla sang ché & chi riéng cac thuat ngit d6, nhung dua ra @& hiéu 15
hon vé phan mé ta dudi day.

Trong subt ph?m mo ta nay, trir khi c6 quy dinh khéc, thuét ngit "chta", hodc
céc bién thé nhu "gdbm" hozic "bao gdm", s& duge hiu 12 ngu ¥ bao gdm thanh phén,

s0 nguyén hodc budc dugce néu, hodc nhém cac thanh phan, so nguyén hodc budc,
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nhung khong loai trir thanh phin, s6 nguyén hoic budc khac bét ky, hodc nhém céc

thanh phan, sd nguyén hoic buéc.

Thuit nglt "mot" duogc st dung & day dé chi mét hoic nhiéu hon mot (tic 13
it nhét 1a mot) dbi twong. Vi dy, "mot thanh phin" nghia 1 mot thanh phén hoic
nhiéu hon mdt thanh phén.

Trong pham vi phin md ti ndy, thuat ngit "alkyl" duoc hiéu 13 nhém
hydrocacbon no héa tri m¢t mach théng hodc mach nhénh c6 s6 nguyén tir cacbon
duoc mé ta. Vi du v& nhém alkyl bao gdbm, nhung khong gi6i han &, metyl, etyl, 1-
propyl, isopropyl, 1-butyl, 2-butyl, isobutyl, ferz-butyl, amyl, 1,2-dimetylpropyl,
1,1-dimetylpropyl, pentyl, isopentyl, hexyl, 4-metylpentyl, 1-metylpentyl, 2-
metylpentyl, 3-metylpentyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 1,2-dimetylbutyl,
1,3-dimetylbutyl, 1,2,2-trimetylpropyl, va 1,1,2-trimetylpropyl.

Trong pham vi clia phan mo ta nay, thudt ngit "alkoxy" duoc hiéu 13 nhém
O-alkyl trong d6 alkyl 1a nhu duoc xac dinh & day. Vi du v& nhom alkoxy bao gdm,
nhung khong chi giéi han &, metoxy, etoxy, n-propoxy, iSopropoxy, sec-butoxy va

tert-butoxy.

Trong pham vi cua phin md ta ndy, thuat ngt "luong hiru hiéu" bao gdm
lugng dt nhung khong doc cua hoat chét dé tao ra tic dung dugc néu. Khi duge st
dung clng véi su tai phat bénh ung thu, "lugng hitu hi¢u" nghia 1a luong hop chét
¢6 cong thue (I) cin dé 1am giam sy tai phat, hodc nguy co ti phat bénh ung thu.
Ngudi ¢6 hiéu biét trung binh trong linh vue k§ thuat ndy s& hiéu ring luong chinh
xéc cia hop chét can thiét s& thay ddi dya vao nhidu yéu t6 va do d6 khong thé xac
dinh "luong hitu hiéu" chinh xac. Tuy nhién, di v6i trudng hop dugc dua ra,
"lugng hitu hiéu" thich hgp c6 thé dugc x4c dinh béi chuyén gia binh thudong trong

linh vyc nay.

- Trong pham vi cla phin mé ta ndy, thuit ngit "lugng hitu hiéu dé diéu tri"
bao gdm luong di nhung khong doc cia hoat chit dé tao ra tac dung diéu tri mong
mubn. Céac ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét nay s& thdy ring
luong chinh xac cua hop chit cAn thiét s& thay ddi dwa vio nhiéu yéu té va do d6

khong thé x4c "lwong hitu hiéu dé didu tri" chinh x4c. Tuy nhién, dbi véi trudng

-10-
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hop bét ky duoc dua ra, “lrong hiru hiéu dé diéu tri" thich hop c6 thé dwgc xac dinh

boi chuyén gia binh thuong trong linh vuc nay.

Trong pham vi cla phﬁn md ta nay, thuat ngit "didu tri", "viée diéu tri",
"ngin ngira" va "viéc ngin ngira" chi viéc g dung bt ky va moi trng dung ma
chita khoi bénh ung thu hodc céc triéu ching cia ching, ngin ngira sy tao thanh
bénh ung thu, hodc theo cach khac ngdn ngira, can trd, lam cham hoic lam dao
nguoc su tién trién ctia bénh ung thu hodc céc triéu ching khéng mong mudn khac
theo cach bat ky nao. Do do, thuét ngit "didu tri", "viéc diéu tri", "ngan ngua" va
"viéc ngin nglra" va twong ty phai dugc xem xét trong pham vi rong nhit cta
ching. Vi du, viéc didu tri khong nhét thiét ngu y ring dbi twong duge diéu tri cho

dén khi hdi phuc hoan toan.

Trong pham vi cua phin mo ta nay, thuat ngit "d6i twong" bao gbdm ngudi va
ca dong vat khong phai ngudi. Nhu vy, ngoai viéc 1a hitu ich dé diéu tri bénh ung
thu & ngudi, cac hop chét theo sang ché con tim thdy dé st dung dé diu tri bénh
ung thu & dong vat khong phai ngudi, vi dy, dong vat ¢6 vii nhu dong vét nudi lam
ban va dong vt nudi ¢ trang trai. Vi du vé dong vat nudi lam ban va dong vét nudi
& trang trai bao gém chod, méo, ngua, bo, cuu va lon. Tbt hon, néu dbi tuong 1a
nguoi.

Trong pham vi cua phin mo ta nay thudt ngit "tai phat" khi no6 dé cap dén
bénh ung thu dugc hiéu 1 viéc quay trd lai cta cac té bao ung thu va/hoic khéi u
gdy ung thu sau khi cac té bao ung thu va/hodc khéi u gy ung thu da dugc diéu tri
thanh cong trude do.

Trong pham vi ciia phin md ta ndy thudt ngit “sir dung” va cac bién thé cta
n6 bao gdm “sir dung” va “viéc st dung”, bao gdm cho tiép xtc, 4p dung, phan phbi
hodc cung cip hop chét hodc ché phim theo séng ché cho co thé bang cac cich
thich hop bat ky.

MO ta vin tit cac hinh vé

Fig.1 14 so dd thé hién hoat tinh khac biét clia hop chét 2 chong lai hai md
cdy thu dugc tir bénh nhdn GBM khéac nhau; GBM14-CHA (hinh thoi) va ODA14-
RAYV (hinh vudng).
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Fig.2 1a so dd thé hién hoat tinh khac biét ctia hop chat 2 va chat dong phan
d6i anh duoc tinh ché cua né chéng lai md cdy thu dugc tir bénh nhin GBM14
GBM.

Fig.3 1a so d6 thé hién sy phan tich hiéu qua cta hop chét 2 chéng lai céc té
bao OCSC-2 bing cach sit dung anh hop dong (A, B), va gdy hai té bao (C, D). ICs
duoc tinh toan tir d thi AUC dbi v6i sy hop dong va cudong do huynh quang theo
thoi gian. Viéc tinh toan ICs dugc thuc hién sau 72 gid nubi cy.

Fig.4 1a so dd thé hién sy phan tich hiéu qua cia hop chit 2 chéng lai cac té
bao OCSC-2 bang cach str dung sy hop dong. Viée tinh toan ICsy duge thyc hién
sau 72 giy nudi cdy. O day, GAD 305 1a hop chdt 9 va GAD 310 1 hop chét 13.

Fig.5 1a so d6 thé hién su danh gia raxemat ctia hop chét 2 (A, C) va eutome
cia né6 (B, D) chdng lai cac dong té bio A172 (u thin kinh dém) (A va B) va
OVCAR-3 (bénh ung thu budng trimg) (C va D).

Fig.6 12 so dd thé hién kha ning ctia hop cht 2 lam chim qua trinh ting sinh

cta té bao gbc ung thur budng trimg.

Fig.7 12 anh soi bing kinh hién vi cac t& bao OCSC2 dugc xi ly bang hop
chét 2 v6i lugng 1pg/ml trong 24 giy (B) va 48 gio (C) so véi mAau dbi chimg, 72
gio (A).

Fig.8 1a anh soi kinh hién vi huynh quang cac té bao gbc OCSC-2 duoc danh
diu bing GFP va dbng moi trudng nudi cdy OCC2 dugc dénh diu bang mCherry
dugc xt Iy biang hop chit 2 véi lugng 1pg/ml trong 48 gid (B) so voi miu dbi
ching (A).

Fig.9 12 4nh thé hién hop chét 2 pha hily dang hinh cAu cua té bao gbc ung
thu budng trang. Dang hinh cdu OCSC-2 dugc tao ra bang cach sir dung hé phuong
phép tiéu chuén va duoc cho tiép xic dé lam ting ndéng dd hop chét 2 trong 24 gio.
A, mau ddi ching; B, 0,1pg/ml — 24 gid; C, lug/ml — 24 gio. Chu trac hinh ciu

dugc danh gia bang kinh hién vi.
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Fig.10 12 so db thé hién profin dugc dong hoc (pharmacokinetic-PK) clia cac
hop chét 2, 6, 9 va 13 (dugc danh ddu 1a 31) véi lugng 1mg/kg duoc phan phdi
trong 30% ché pham Captisol®.

Fig.11 12 so @b thé hién hi¢u qua in vivo clia eutome cia hop chit 9 chdng lai
mo hinh bén hong cia GBM (U87MGQG). Bing cach sir dung mo hinh bén hong U87
dugc md ta trude do, chudt duge chia thanh hai nhém, nhém diéu tri (eutome ciia
hop chét 9) dugc didu ché trong nén thudc dan bo cacao va lidu hing ngady véi
lrong 100mg/kg — va nhém d6i chimg thudc dan (n = 10 d6i voi mau ddi ching va
n = 4 dbi v6i hop chét 9). Chudt duge quan sat hing ngay, cAn mdi ngay thi ba va
duoc an tir sau 12 ngay diéu tri. Khi két thic viéc diéu tri, cac khéi u dugc cét va
can. Hop chit 9 duoc sir dung hing ngay véi lwong 100mg/kg trong ché phim thubc
dan trong khi cac con vit d6i chimg duogc cho dung lidu chi bing ché phim thubc
dan. Pudng cong phat tridn khéi u (gié trj trung binh +SEM) dbi véi quy mé didu trj
(12 ngay) 1a khéc biét dang ké (gia tri P dugc thé hién). Trong luong khdi u (trung
binh va diém t& phan vi) cling dugc gidm dang ké (gia tri P duoc thé hién phia trén
do thi).

Fig.12 1a so db thé hién hidu qua in vivo cia eutome ciia hop chét 2 trong mo
hinh déng vat bi bénh ung thu budng trimg. C4c con vat dugc cdy truyén bing cac
té bao OCSC1-F2 m-Cherry va sau d6 cho ding 1idu vao ngdy 4 sau khi cy truyén
bang eutome ciia hop chit 2 dugc tao ra tir Captisol® bing cach sit dung hai phac
dd khac nhau (100mg/kg, trong mang bung, mdi ngdy mot lan, 50mg/kg, trong
mang bung) va hiéu qua dugc so v6i mAu dbi chimg. A, cudng dd huynh quang
trung binh cta khéi u (khéi u dugc tao anh mdi ngdy thit ba bing cach sir dung hé
théng tao anh Vivo FX Imaging, ROI)@®, mau dbi chimg Captisol®; M, eutome cla
hop chat 2 (50mg/kg trong mang bung hing ngdy); A, eutome clia hop chét 2
(100mg/kg trong mang bung hing ngay); B, trong luong trung binh khéi u giai doan
cubi duge danh gia bang cach loai bé va can tAt ca cac khdi u tir ca con vit dugc
didu tri bing miu ddi chimg va bing eutome clia hop chit 2 dwoc diéu ché tir

Captisol®, *, p <0,02; **, p <0,0001; so voi mAu dbi ching tuong tng.

M ta chi tiét sang ché
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Sang ché @& cap dén hop chit benzopyran dugc chon c6 cdng thire chung (I),
didu ché cac hop chét nay va sir dung chiing dé didu tri bénh ung thu va giam ty 1€
tAi phat bénh ung thw. Hop chét dugc md ta & ddy 1a sang ché chon loc ddi véi
US2012/0251630 va W0O2012/061409.

Theo mdt khia canh, sang ché d& xuét hgp chit c6 cong thirc chung ():

)

hodc mubi dugc dung, hydrat, dAn xuét, hodc solvat ciia chiing, trong do:

R! dugc chon tir nhém bao gém: H va C,-Cg alkyl,
R? dugc chon tir nhém bao gém: OH va C;-Cg alkoxy,
R? duoc chon tir nhém bao gém: H, C;-Cs alkyl va halo,

RS dugc chon tr nhém bao gém: OH, C;-C¢ alkoxy, NH,, NHMe, NHEt,
N(MC)z va N(Et)z,

R*vaRb doc 1ap duoc chon tir nhém bao gém: H, OH, C;-C; alkyl va halo,
hodc
R" va mot trong s R'* va R"® ciing nhau tao thanh cAu tric sau:
.
o
\_-o

R'%1a OH, va

R va R doc 1ap dugc chon tir nhém bao gém: OH, OMe, C;-C4 alkyl, va

Theo mét phuong 4n, R! duoc chon tir nhém bao gdm: H va C;-Cj alkyl.

-14-



25731

Theo mot phuong 4n khéc, R%1a OH hoiic OMe. Theo mét phurong 4n khéc,
R*1a OH.

Theo mot phuong an khac nita, R® dugc chon tir nhém bao gdm: H, C;-C;
alkyl va halo. Theo mdt phuong 4n khac, R® duoc chon tir nhém bao gbm: H, C;-C;
alkyl, F va Cl.

Theo mot phuong 4n khéc, R va R doc 14p dugc chon tir nhém bao gém:
OH, OMe, metyl, tert-butyl va F. Theo mot phuong an khic nita, R va R" doc lap
dugc chon tir nhom bao gdbm: OMe, metyl, tert-butyl va F. Theo mdt phuwong 4n
khéc nira, R'! va R doc 1ap dugce chon tir nhém bao gém: OH, OMe, tert-butyl va
F. Theo mdt phuong 4n khéc nira, RM" va R" doc 1ap dugc chon tir nhém bao gbm:

OMe, tert-butyl va F.

Theo mdt phuong an khic, R" duogc chon tir nhém bao gém: OH, OMe,
NH,, NHEt va N(Et),.

Theo mdt phuong an khéc, R va R" doc 1ap dugc chon tir nhém bao gbm:
H, F, Cl va metyl.

Theo mot phuong an khac nira, R va mot trong sb R va R" tao thanh

cOng thirc sau:

(Ia)
trong d6 R’, R® va R' d¢én R" 12 nhu néu trén.

Theo mdt phuong an, R! duoc chon tir nhém bao gdm: H va C;-C; alkyl.
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Theo mdt phuong an khéc, R? dugc chon tir nhém bao gém: H, C,-Cjalkyl, F
va CL

Theo mot phuong 4n khéc nita, R! duogc chon tir nhém bao gém: tert-butyl,

OMe, metyl va F.

Theo mot phuong 4n khéc, R'? duogc chon tir nhém bao gdm: OMe, metyl,
tert-butyl va F.

Theo mdt phuong 4n khéc nita, R! dugc chon tir nhém bao gém: tert-butyl,
OMe, va F.

Theo mdt phuwong 4n khéc, R duoc chon tir nhém bao gém: OMe, tert-butyl
vaF.

Theo mot phuong an khéc nira, R" duogc chon tir nhém bao gE‘)m: OH, OMe,
NHz, NHEt va NEtz.

Theo mdt phuong an khéc, R va R" doc 14p dugc chon tr nhém bao gbm:
H, halo va metyl. Theo m{t phuong 4n khéc, R"vaRbP doc 1ap dugce chon tir nhém
bao gém: H, F, Cl va metyl.

Theo mdt phuong an khac nira, R va mot trong sb R va R" tao thanh
cong thirc sau:

o yie

\_o

Theo mdt phuong 4n, R! dugc chon tir nhém bao gdm: H va C;-C; alkyl, R’
duoc chon tir nhém bao gém: H, C;-C; alkyl, F va Cl, R duoc chon tir nhom bao
gém: OMe, OH va F, R va R doc 14p dugce chon tr nhém bao gém: tert-butyl,
metyl, OMe va F, R" duogc chon tir nhém bao gﬁ“)m: OMe va OH va R va R" doc
1ap dugc chon tir nhdm bao gém: H, F, Cl va metyl.

Theo moét phuong &n khac, R! dugc chon tir nhém bao gém: H va C;-C;
alkyl, R® dugc chon tir nhém bao gdm: H, C;-C; alkyl, F va CL, R 1a OH, R" va
R doc 1ap dugc chon tir nhém bao gém: tert-butyl, metyl, OMe va F, RB duoc
chon tir nhém bao gém: OMe va OH va R va R" doc 14p dugc chon tir nhém bao
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gE‘)m: H, F, Cl va metyl, hodc RS va mot trong s6 R va RP tao thanh cong thuc
sau:

W,
o’
0

-

Theo mot phuong &n khéc, R!'vaRr® doc 1ap dugce chon tir nhém bao gém: H,
metyl hodc etyl, R' 1a OH, R'! va R" doc 14p duge chon tir nhém bao gbm: tert-
butyl, metyl, OMe va F, R'® dugc chon tir nhém bao gdm: OMe va OH va RM va
R doc 1ap duoc chon tir nhém bao gdm: H, F va metyl. Theo phuong 4n nay, R
¢6 thé 13 ortho hodic meta d6i véi RE. |

Theo mot phuong &n khéc, R! va R? d6c 1ap dugc chon tir nhém bao gbm: H,
metyl hodc etyl, R' 14 OH, R va R doc 14p dugc chon tir nhém bao gém: tert-
butyl, metyl, OMe va F, RB dugc chon tir nhém bao gém: OMe va OH va R va
RY doc 14p dugc chon tir nhém bao gém: H, F va metyl, hodc R" va mot trong sb

R vaR" tao thanh céng thirc sau:

/
"‘/"V\
o

¥

Theo mdt phuong an, R! va R® doc 1ap dugc chon tir nhém bao gém: H,
metyl hodc etyl, R" 14 OH, R va R doc 1ap dugc chon tir nhém bao gém: tert-
butyl, OMe va F, R"® duoc chon tir nhém bao gdm: OMe va OH va R va R" doc
1ap dugc chon tir nhém bao gdm: H, F va metyl. Theo phuong 4n nay, R ¢6 thé 1a
ortho déi véi R".

Theo mdt phuong an khéc, R' vaR® doc 1ap dugc chon tir nhém bao gém: H,
metyl hodc etyl, R 1a OH, R" va R" doc 14p dugc chon tir nhém bao gdm: tert-
butyl, OMe va F, R"® duoc chon tir nhém bao gdm: OMe va OH va R va R" doc
1ap dugc chon tir nhém bao g@)m: H, F va metyl, hodc R va mot trong s6 R va
R" tao thanh cong thirc sau:

.
0/74«
o)
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Theo mot phuong 4n, R! duge chon tir nhém bao gém: Hva CI-C3 alkyl, R’
duoc chon tir nhém bao gdm: H, C;-C; alkyl, F va ClL, R' 1a OH, R"' va R" doc lap
dugce chon tir nhom bao gﬁ‘)m: tert-butyl, metyl, OMe va F, R" dugc chon tir nhém
bao gém: OMe, OH, NH,, NHEt va NEt, va R"“vaRP doc 14p dugc chon tir nhém
bao gom: H, F, Cl va metyl.

Theo mdt phuong an khéc, R! duoc chon tir nhém bao gém: H va C;-C;
alkyl, R® duge chon tir nhém bao gE”)m: H, C-C; alkyl, F va Cl, R' 1a OH, R va
R"2 doc 14p dugc chon tir nhém bao gf“)m: tert-butyl, metyl, OMe va F, RB duoc
chon tir nhém bao gdm: OMe, OH, NH,, NHEt va NEt, va R" va R doc lap dugc

chon tir nhém bao gém: H, F, CI va metyl, hodc RB va mot trong s6 R vaR"P tao

thanh cong thure sau:
2
o
\_o

Cac hgp chét theo cong thirc (I) 1am vi du bao gbm cac hop chit 2,3, 6,9,
11, 13 va tir 15 dén 41 (sau day duoc goi 1a cac hop chit duoc danh sd theo sang
ché):
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13 14 15
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Theo mot phuong an, hop chét c6 cong thire (I) dugc chon tr nhém bao gdm:
cac hgp chat tir 2, 6, 9, 13, 16, 18-22, 24 va 32-41. Theo mdt phuong an khac, hop
chét c6 cong thirc (I) dugce chon tir nhém bao gf‘)m: cac hop chét tir 2, 6, 9, 13, 16,
18-22, 24 va 32-40. Theo mot phuong &n khac, hop chét c6 cong thirc (I) dugc chon
tir nhém bao gdm: céc hop chét tir 2, 6, 9, 13, 16, 18-22, 24 va 32-36. Theo mot
phuong 4n khéac, hop chét c6 cong thirc (I) duge chon tir nhém bao gbm: céc hop
chét tir 2, 6, 9, 13, 16, 18-22, 24 va 32-35. Theo mdt phwong an khéc, hop chét c6
cong thirc (I) dugc chon tir nhém bao gdm: cc hop chét 33 va 36 dén 41. Theo mot
phuong an khéc, hgp chét c6 cong thirc (I) duge chon tir nhém bao gbm: céc hop
chit 33, 36, 37 va 39. Theo mdt phuong 4n khéc, hop chét c6 cong thirc (I) duge
chon tir nhém bao gdm céc hop chét 2, 9 va 36. Theo mot phuong an khéc, hop chit
c6 cong thire (I) duge chon tir nhom bao gdm cac hop chét 2, 9, 20, 33 va 36. Theo
mot phuong 4n khéac, hop chét co cong thirc (I) duoc chon tir cic hop chéit 2, 9, 33
va 36. Theo mdt phuong an khéc, hop chét c6 cong thirc (I) dwge chon tlr cac hop
chét 2, 6, 9, 13 va 36 dén 41. Theo mdt phuong 4n khéc, hop chét c6 cong thie (I)
duoc chon tir nhém bao g(‘“)m cac hop chit 2, 6, 9, 13 va 36 dén 40. Theo mot
phuong &n khéc, hop chét c6 cong thirc (I) duge chon tir nhém bao gbm céc hop
chat 2, 6, 9, 13, 36, 37 va 39. Theo mot phuong an khac, hop chét c6 cong thirc (I)
12 hop chét 2. Theo mot phuong 4n khac, hop chit c6 cong thirc (I) 1a hop chét 9.
Theo mdt phuong an khac, hop chit c6 cong thic (I) 1a hop chét 36. Theo céc
phuong &n khéc, hop chét c6 cong thirc (I) c6 thé 12 hdn hop bét ky cia mot hodc
nhiéu hop chét dugc danh s theo sang ché.

Hop chét c6 cong thirc (I) bao gbm it nhét hai tdm ddi xung. Sang ché bao
gbm tit ca dang ddng phan d6i anh va dong phan khong d6i quang ciing nhu hdn
hop cia chung theo ty 1€ bét ky. Sang ché con md rong dén dang ddng phan d6i anh
duoc tach hodc cip ddng phan dbi anh. Phuong phap tach chit ddng phan dbi anh
va ddng phan khong d6i quang 13 da biét 15 ddi v6i ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thudt ndy. Theo mot vai phuong én, hop chét c6 cong thirc (I) 1a
hdn hop raxemic. Theo cac phuong 4n khac, hop chit c¢6 cong thie (I) c6 mit &

dang tinh khiét vé mit quang hoc.
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Ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuat nay ciling s& thira nhin
rang trong hop chit c6 cong thire (I), cac nhom thé phenyl duoc gén vao nhan di
vong c6 thé 1a cis hoic trans so véi nhau. Tét hon, néu trong hop chét c6 cong thirc
(D), cac nhom thé nay s& 1 cis so v6i nhau. Theo cach khac, trong hop chit c6 cong
thtrc (I), cac nhém thé nay c6 thé 13 trans so v6i nhau. |

Theo mot vai phuong én, hop chéit ¢ cong thirc (I) bao gdm céc hop chét

dugc danh so6 theo sang ché c6 cau tric sau:

Theo cac phuong an khéc, hop chit ¢ cong thirc (I) bao gdbm céc hop chét

duogc danh so theo sang ché co cau tric sau:

Hop chét c6 cong thic (I) cling bao gbm hydrat va solvat. Solvat 1a phirc
duoc tao thanh boi su két hop ciia cdc phan tr dung mdi v6i hop chét c6 cong thirc

(D). Trong truong hop hop chit c6 cong thirc (I) 12 rin, ngudi c6 hiéu biét trung binh
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trong linh vuc k¥ thuit nay s€ hidu ring céc hop chét nay c6 thé tdn tai & dang két
tinh hozic da hinh khéc nhau, tit ca ching dugc du dinh ndm trong pham vi clia sing

7
A

ché.

Hop chit c6 cong thire (I) c6 thé & dang mubi duge dung. Céc mudi ndy da
biét 16 dbi v6i ngudi c6 hiéu biét trung binh trong linh vyc k§ thuat nay. S. M.
Berge et al. md ta mudi dugc dung chi tiét trong tai lieu: J. Pharmaceutical
Sciences, 1977, 66:1-19. Muéi duoc dung c6 thé dugc diéu ché in situ khi tach va
tinh ché cudi cing hop chét c6 cong thirc (I), hodc theo cach riéng biét bing cho
hop chit bazo tw do phan tng véi axit hiru co thich hop. Mubi cdng axit dugc dung
clia cac hop chit theo sang ché c6 thé dugc didu ché tir axit vo co hogc tir axit hitu
co. Vi du vé axit vd co nhu viy Ia axit clohydric, axit bromhydric héa, axit
hydroiodic, axit nitric, axit cacbonic, axit sulfuric, va axit phosphoric. Axit hitu co
thich hop c6 thé dugc chon tir axit béo, axit xycloaliphatic, axit thom, axit
carboxylic di vong va cac nhém sulfonic cta axit hitu co, vi du vé ching 13 axit
formic, axit axetic, axit propionic, axit sucxinic, axit glycolic, axit gluconic, axit
lactic, axit malic, axit tartric, axit xitric, axit ascorbic, axit glucoronic, axit fumaric,
axit maleic, axit pyruvic, axit alkyl sulfonic, axit arylsulfonic, axit aspartic, axit
glutamic, axit benzoic, axit antranilic, axit mesylic, axit salixylic, axit p-
hydroxybenzoic, axit phenylaxetic, axit mandelic, axit ambonic, axit pamoic, axit
pantothenic, axit sulfanilic, axit xyclohexylaminosulfonic, axit stearic, axit algenic,
axit B-hydroxybutyric, axit galactaric, va axit galacturonic. Mudi cong bazo duge
dung thich hgp cta cic hop chét theo sang ché bao gdbm mubi kim loai dugc tao ra
tr lithi, natri, kali, magie, canxi, nhom, va kém, va cac mudi hitu co dugce tao ra tir
bazo hitu co nhu cholin, dietanolamin, morpholin. Theo cach khac, mubi hiru co
dugc tao ra tr N,N'-dibenzyletylendiamin, cloprocain, cholin, dietanolamin,
etylendiamin, meglumin (N-metylglucamin), procain, mubi amoni, mudi bic bén
nhu mudi tetrametylamoni, mudi cong axit amin nhu mudi vé6i glyxin va arginin.

Hop chét c6 cong thirc (I) con bao gdm tit ca cac din xuét voi nhém roi
chuyén c6 thé tach sinh Iy ma c6 thé tach in vivo dé tao ra hop chit c6 cong thic (D).
Céc nhém roi chuyén thich hop bao gdm axyl, phosphat, sulfat, sulfonat, va t6t hon

1a hop chit duogc thé mono-, di- va per-axyl oxy, trong d6 mot hodc nhidu nhém
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hydroxy treo dugc bdo vé bing nhém axyl, tot hon 12 nhém axetyl. Thong thudng,

céc hop chét dugc thé axyloxy dé dang tach thanh hop chit dugc thé hydroxy tuong

ung.
Hop chét c¢6 cong thirc (I) dai dién c6 thé dugc didu ché nhu duge mo ta dudi
day.

Trong budc thu nhit cia qud trinh didu ché, hop chéit trung gian
benzophenon c6 cong thirc (IV) duogc diéu ché tir phenol dugc chirc héa thich hop
c¢6 cong thirc (VI) va axit benzoic duge chirc héa thich hgp c6 cong thic (VII) theo

so dd 1.

HO O
R1
2 OH
R | \ R1 5_./ | _—>
= N we
R3 R13
(VD) (VID) IV)

So dd 1: Diéu ché hop chét trung gian benzophenon

Vi tri twong ing cia nhém thé Ry4 va Ry trén vong phenyl cia hop chét (VII)
¢6 thé duge chon dua vao kiéu thé can thiét trén vong 4-phenyl cta hop chét ¢o
cong thuce (I) duogc diéu ché. Khi thich hop hoic can thiét, nhém béo vé c6 thé duoc
sit dung. Nhém bdo vé tiéu chuén 1a da biét dbi voi ngudi c6 hiéu biét trung binh
trong linh vuc k§ thudt nay va bao gém cac nhom duge md ta, vi du, trong tai lidu:
'Protective Groups in Organic Synthesis' by Theodora Greene and Peter Wuts
(Third edition, 1999, John Wiley and Sons).

Théng thuong, trong phén Gng dugc néu trén so dd 1, hop chét phenolic c6
cong thue (VI) va hop chét axit benzoic (VII) dugc cho phéan g trong didu kién
axyl héa. Vi du, theo mot phuong phdp duge md ta trong tai ligu: Indian Journal of
Chemistry, 1971, 619-62, hop chét phenolic c¢6 cong thirc (VI) va hop chit axit

benzoic (VII) ¢6 thé dugc két hop véi phospho oxyclorua va k&m clorua va hdn hop
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ndy dugc dun néng trong khodng thoi gian du dé phan tng tién hanh gin nhur hoan
toan. Khoang thdi gian chinh x4c s& tuy thudc vao quy mod phén ung, tuy nhién,
ngudi ¢ hidu biét trung binh trong linh vyc k¥ thuét ndy s& d& dang c6 thé xac dinh
thosi gian va didu kién nhiét do thich hop. Trong phan tng thong thudng, chat phan
mg duoc dun néng & nhiét do khoang 70°C trong thoi gian tir 1 dén 3 gid. Khi phan
g dugc phan doan la hoan toan két thuc, hdn hop phan tng dugc 1am ngudi, vi
du, bang cach rét Ién trén nude da, sau do, hop chét trung gian benzophenon c¢6
cong thic (IV) co thé duoc tach va tinh ché bing cach st dung k¥ thuét chuén da
biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt nay.

Theo mot phuong phap khac, hop chit axit benzoic (VII) c6 thé dugc khudy
trong khi hdi luu thionyl clorua trong thoi gian tir 2 dén 6 giv, tiép do6 bd sung N,N-
dimetylformamit c6 tdc dung 1am xuc tac trong dung moéi hitu co thich hop (vi du,
diclometan), trong thoi gian tir 20 phut dén 1 gio. Sau khi loai bd thionyl clorua du,
hdn hop nay thuong dugc lam ngudi (vi du, trong bé nudc da) sau d6 nhom clorua
va hop chit phenolic ¢6 cong thirc (VI) dugc bb sung va hdn hop nay dugc khudy
trong khoang thoi gian thich hop, thuong la tir 18 dén 36 giv, trong khi 1am 4m tir tir
dén nhiét d6 trong phong, sau d6 dun néng & hdi Iuu trong thoi gian tir 2 dén 8 gio.

Phan ing nay co thé dugc thuc hién trong moi trudng tro.

Hop chét trung gian benzophenon c6 cong thirc (IV) c6 thé dugc tinh ché
bing cach str dung k¥ thuét chuén da biét dbi v6i nguoi c6 hiéu biét trung binh
trong linh vuc k¥ thuat nay. Vi du, hop chét trung gian benzophenon c6 cong thirc
(IV) co thé dugc thu gom bang cach loc, rira (vi dy, bang nuéc), sau d6 tai két tinh
tir hé dung méi thich hop. Vi du v& dung moi tai két tinh bao gdm metanol, etanol,
nude va hdn hop cua chiing. Theo cach khac, hop chét trung gian benzophenon c6
cong thirc (IV) c6 th dugc tinh ché bing sic ky cot.

Budc tiép theo clia qua trinh didu ché bao gdbm phén tng ctia hop chét trung
gian benzophenon c6 cong thirc (IV) v6i axit phenylcarboxylic chirc hoa thich hop
c6 cong thirc (V) dé tao ra benzopyranon chuc hoa c6 cong thirc (IT) (xem so do 2).
Vi tri trong ung cua nhom thé R,; va Ry, trén vong phenyl cua hop chét (V) c6 thé

dugc chon dua vao kiéu thé can thiét trén vong 3-phenyl ctia hop chét c6 cong thic
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(D) duogc didu ché. Khi thich hop hoic can thiét, nhém bao vé ¢ thé duoc st dung.

OH
O I/ =z
R12
R14
R13
av) V) ay

So dd 2: Piéu ché benzopyranon chirc hoa

Thong thudng, trong phan Gng ngung tu dugc néu trén so dd 2, hop chét
trung gian benzophenon ¢6 cdng thic (IV) duoc cho phan ting véi axit phenylaxetic
chitc hoa c6 cong thic (V) v6i sy c6 mit clia bazo va anhydrit axetic. Thong
thuong, bazo nay 1a bazo khdng 4i nhén, nhu N,N-diisopropyletyl amin (DIEA), N-
metylmorpholin hodc trietylamin. Trong phén ing nay, nhom thé hydroxy bét ky co
mit trén vong phenyl cé thé dugc chuyén hoéa thanh axetat twong tng. Thong
thuong, phan ng nay duoc thyc hién két hop v6i dun néng & nhiét do va trong
khoang thdi gian cho dén khi phan mg dugc phén doan 1a gan nhu két thuc (vi du,
bang phén tich TLC hogc GC). Cac ngudi c6 hiéu biét trung binh trong linh vyc k¥
thuat nay s& biét ring khoang thoi gian thich hop s& tuy thudc vao quy mo phan ing
va cac chit phan tng dugc sit dung. Thong thudng, cic chit phan tng c6 thé dugc
lam 4m dén nhiét do ndm trong khoang tir 40 dén 60°C (vi dy, khoang 50°C) trong
thoi gian tir 20 d&én 30 phut d8 dam béao ring tit ca cic chit phan tng déu & trong
dung dich, sau d6 dun néng & nhiét 46 cao hon, nhu nhiét do nam trong khoang tur
130 dén 150°C (vi du, khoang 135°C), trong thdi gian tir 6 dén 48 gid (vi dy,
khoang 18 gid). Benzopyranon chtrc héa c6 cong thirc (II) c6 thé duoc tach bing
cach chuyén héa, nhu chiét dung méi (vi du, bang cach st dung dung mdi hitu co
nhu etyl axetat, clorofom, hogdc twong tu), va rira béng dung dich kiém (vi dy, natri
cacbonat, hodc dung dich natri hydro cacbonat), tiép @6 tinh ché chuén bing cach st
dung céc k¥ thuat da biét dbi voi ngudi 6 hiéu biét trung binh trong linh vuc k¥

thut nay, nhu sic ky cot, tai két tinh ra khéi dung méi thich hgp (vi du, etanol hodc

-28-



25731

hdn hop etanol/nuéce), hodc nghién v6i dung méi thich hop (vi du, metanol, etanol
hodc hon hop cia ching).

Budc tiép theo ciia qua trinh diéu ché bao gdm khir lacton clia benzopyranon
chirc hoa ¢ cong thirc (II) dé tao ra hop chit cromen chtrc hda ¢6 cong thire (I1I)

(xem so dd 3).

So dd 3. Piéu ché cromen chirc hoa

Thong thudng, phan tng khir dugc thyc hién bang cach xit Iy benzopyranon
c6 cong thirc (II) bang chét khtr thich hop c6 kha ning khir nhém keton ctia vong
pyranon. Tt hon, néu chét phan tmg khir kht chon lpc nhom keton ctia vong
pyranon nhung khong khir lién két d6i 3,4. Viéc khir cling c6 thé khir bao vé nhom
hydroxy dugc axyl hoa bét ky c6 mit trén vong phenyl. Chét phén ung khtr thich
hop 12 da biét dbi v6i ngudi co hiéu biét trung binh trong linh vyc k¥ thuét nay va
bao gdm chét phan tmg boran, nhu, vi dy, phirc boran dimetylsulfua, decboran,
9-BBN va phirc boran tetrahydrofuran. Theo mot vai phuong an, chét khir 1 boran
dimetylsulfua. Viéc khir ¢6 thé dwoc tao didu kién thuan loi bing cach sit dung chit
phu tro dbi xtmg. Vi duy, boran dimetylsulfua c6 thé phi hop v6i viée khir keton
khéné d6i xtmg bang cach sit dung chét xtic tdc oxazaborolidin d6i xtng (Corey,
E.J.; Helal, C. J. Angew.Chem. Int. Ed. 1998, 1986). Phan img nay c6 thé dugc thuc
hién trong dung modi hitu co, nhu tetrahydrofuran, toluen hogc clorofom. Phan tng
¢6 thé duoc thuc hién trong moéi trudng tro & nhiét d6 dudi nhiét do trong phong,
thong thuong ¢ nhiét do nam trong khoang tir -10°C dén 10°C, hodc & nhiét nim
trong khoang tir -5°C dén 0°C, hogc & nhiét 46 0°C, trong thoi gian tir 15 phut dén 4
gi0, thuong 12 trong khoang tir 30 phut dén 2 gio. Khi phan ung khir dugc dy doan
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12 két thiic (hogic gin nhu két thuc) san phim c6 thé dugc tach bing cach xir Iy bing
axit bang cach sir dung cac phuong phap chudn da biét d6i voi chuyén gia, sau d6
tinh ché bing cach st dung cac k§ thuat thong thuong nhur sdc ky cot.

Vé6i hop chét cromen c6 cong thire (III) duge khir hoan toan, budce cubi ciing
trong qué trinh didu ché bao gdm khir cisoid chét xiic tic olefin cia hop chit

cromen c6 cong thirc (I1T) dé tao ra hop chét c6 cong thic (I) (xem so o 4).

(I10) @

So db 4. Khtt xuc tac dé tao ra hop chit c6 cong thic (1)

VIéc khit lién két d6i ¢6 thé duge thuc hién bing céch hydro hoéa st dung
chét phan tng va céc didu kién da biét rd dbi voi ngudi c6 hiéu biét trung binh trong
linh vuc k§ thust ndy. Chét phan émg thich hgp bao gdm chat xtic tac kim loai
khong ddng nhét, nhu chét xtc tac paladi va platin v6i sy ¢6 mat cua hydro. Chét
xuc tac duogc wu tién hién tai bao gém, nhung khong chi gidi han 6, chét xuc tac
Pd/C, Pd(OH),/C, Pt/C, Raney Nickel, Rh, bao gdm chét xtc tic Rh d6i xtng, nhu
chit xic tic Rh DIPAMP va Wilkinsons. Vi du vé cac dung moi thich hop bao gdbm
metanol va etanol. Phan ing c6 thé dugc thuc hién & nhiét do trong phong hodc hdn
hop phan tng c6 thé duoc dun néng (vi du, dén nhiét do nim trong khoang tir 50
dén 60°C). Theo céch khac, phan tng hydro héa c6 thé duge thuc hién dudi 4p suat.
Ngudi c6 hidu biét trung binh trong linh vyc k§ thuat nay s& d& dang c6 thé x4c dinh
khi phan tmg két thic (hogc gin nhu két thic) bing cach st dung k§ thuat chuln (v
du, TLC, GC-MS). San phdm c6 thé dugc tinh ché bang cach st dung k§ thuat

chudn (vi du, séc ky).

Sau khi tinh ché, hop chat c6 cong thirc (I) ¢6 thé 1a gin nhu tinh khiét. Vi

-30-



25731

du, hop chét c6 cong thire (I) c6 thé dugc tich & dang tinh khiét it nhat 1a 80%,
85%, 90%, 95%, 98%, 99%, 99,5% hoic 99,9%.

Hop chét c6 cong thie (I) c6 thé thu dugc & dang hdn hop raxemic. Chét
ddng phan dbi anh c6 thé dugc tach bing cach sir dung cac k¥ thuat da biét doi véi
ngudi ¢6 hiéu biét trung binh trong linh vyce k§ thuat nay, bao gdm phan giai ddi
xtng, sic ky 16ng siéu téi han va didu ché chon loc d6i anh. Chét déng phan d6i anh
riéng 1& c6 thé dugc tach & dang gan nhu tinh khiét hodc & dang du chét ddng phan
dbi anh (enantiomeric excess-ee). Vi du, theo cic phuong 4n dugc uu tién, chét
ddng phan déi anh c6 thé dugc tich & dang du ddng phéan dbi anh khoang 70%,
75%, 80%, 85%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 16n hon 99%. |

Céc tac gia sang ché da phét hién ra rang hop chét ¢ cong thire (I) c6 thé tao
ra tic dung sinh hoc manh ding ngac nhién d6i voi cac té bao ung thu da dugc biét
héa cling nhu dbi véi céac té bao ung thu chua dugc biét hoa, duge goi theo cach
khac 1a "té bao gdc ung thu" hoic "t bao tién than ung thu". T4c dung sinh hoc ¢6
thé bao gdm trc ché su ting sinh té bao, gy chét té bao, gay biét hoa té bao va dao

ngugc tip tinh sai 1éch.

Do d6, hop chét c6 cong thirc (I) dugc dung dé didu tri bénh ung thu. Cu thé,
hop chét c6 cong thirc (1) c6 thé duge dung dé diéu tri bénh ung thu trong d6 mong
muén nhim vao ca té bao ung thu da biét hoa va chua biét hoa, va trong do tac dung
dbi v6i ca hai loai té bao ung thu phai 12 khdc nhau hogc thdm chi 1a trdi nguoc. Vi
du, hop chat c6 cong thirc (I) c6 thé giy ché té bao & cac té bao ung thw da biét hoa
va gdy biét hoa té bao & cac t& bao ung thu chua biét hoa. Theo cac phﬁong an khac,
hop chét c6 cong thire (I) c6 thd trc ché su tang sinh té bao gdc ung thu va té bao

gdc ung thu da biét hoa, nhu té bao ung thu sinh dudng.

Hop chét c6 cong thirc (I) ¢6 thé duge st dung két hop véi, hodc theo cach
khac 1a khong ¢6 mit, tdc nhan hoa tri liéu khac.

Hop chit c6 cong thire (I) ¢6 thé duogc st dung dé didu tri bénh ung thu ma
khang véi mot hodc nhiéu tic nhan hoa tri lidu.

Do tac dung sinh hoc cta ching dbi véi cac té bao ung tﬁu chua biét hoa,

nén hop chit c6 cong thie (I) duge dung dé didu tri bénh ung thu tai phat & ddi
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trong va dé 1am giam ty 1€, hodc nguy co tai phat bénh ung thu & dbi twong duoc
cho 13 ¢6 nguy co tai phat bénh ung thu, vi dy, d6i tugng & tinh trang thuyén gidm
ung thu. Pdi tuong nay cé thé & tinh trang thuyén gidm tur khéi u rén nhu dugc xac
dinh & day. Hop chét c6 cong thirc (I) con c6 th dugc st dung dé gay chét té bao
theo chuwong trinh &, hodc uc ché qua trinh ting sinh cta té bao gbc ung thu. Hop
chét c6 cong thirc (I) con c6 thé dugce dung dé diéu tri bénh ung thu do té bao gbc

ung thu gdy ra, nhu bénh ung thu. Bénh ung thu c6 thé 1 bénh ung thu di cin.

Ngoai ra, hop chit c6 cong thie (I) ¢6 thé c6 dic tinh duge dung tdt hon, nhu
céi thién tinh trang dé khang véi su két hop thong qua glucuronyl transferaza va cac
transferaza tan trong nudce khac nhu sulfaza, ¢ thé dugc biéu hién qué muc dbi véi
cac té bao tang sinh, nhu cac té bao ung thu. Thuén loi 13, diéu nay co thé dem lai
dac tinh dugc tSt hon, nhu profin dugc dong hoc duge ting cudong nho gidm sy két

hop va loai bd.

Theo tit ca cac khia canh clia sdng ché, bénh ung thu co thé 13 khdi u rén, vi
du nhu, bénh ung thu va, bénh ung thu phéi (NSCLC va SCLC), bénh ung thu
tuyén tién liét, bénh ung thu budng trimg, bénh ung thu t cung, bénh ung thu phic
mac, bénh ung thu ndo (bao gf“)m, vi du, u than kinh dém nhu u nguyén bao dém, u
than kinh dém cdu ndo lan toa (Diffuse Intrinsic Pontine Glioma-DIPG) va u
nguyén bao thy), bénh ung thu da, bénh ung thu rudt két, bénh ung thu bang quang,
bénh ung thu két truc trang, bénh ung thu da day, bénh ung thu gan, bénh ung thu
tuyén tuy, bénh ung thu diu va cb, u melanin, bénh ) tredng ac tinh, u trung biéu
md hodc u nguyén bio than kinh. Bénh ung thu ndo ¢ thé 1a & nguoi 16n hoic tré
em. U thin kinh dém c6 thé 13 d& khang vé6i temozolomit (TMZ) hodc nhay véi
TMZ.

Theo céc phuong an cu thé, bénh ung thu 12 bénh ung thu budng tring, u
nguyén bao than kinh, bénh ung thu tuyén tién liét hoic bénh ung thu ndo (bao
gdm,vi du, u than kinh dém nhu u nguyén bao dém, DIPG va u nguyén bao tly).
Theo cic phuong 4an khéc, bénh ung thu 1a bénh ung thu budng tring, bénh ung thu
tuyén tién liét hosic bénh ung thu ndo (bao gém, vi du, u than kinh dém nhu u

nguyén bao dém, DIPG va u nguyén bao tiy). Theo cic phuwong 4n khac, bénh ung
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thu 1a bénh ung thu budng trimg, u than kinh dém, bénh ung thu két tryc tring, bénh
ung thu tuyén tién liét, bénh ung thu v, bénh ung thu phéi, bénh ung thu gan, u
melanin hodic bénh ¢ truéng 4c tinh. Theo cdc phuwong an khac, bénh ung thur c6
thé 1a bénh ung thu tuyén tuy, bénh ung thu két tryc trang, u melanin, bénh ung thu
tuyén tién liét, bénh ung thu ndo (bao gdm tré em va ngudi 16n), bénh ung thu
budng trimg, bénh ung thu vi, bénh ung thu phdi, bénh ung thu gan, bénh ung thu
tr cung, u nguyén bao than kinh, u trung biéu mo, bénh ¢d truéng 4c tinh hogc bénh

ung thu phuc mac.

Hop chét c¢6 cong thic (1) 6 thé dugc ding dé gay ché té bao theo chuwong
trinh &, hodc @c ché qud trinh ting sinh cua té bao gbc ung thu budng tring. Do dé,
theo mdt phuong &n, sang ché dé xuit phwong phép dé gay chét té bao theo chuong
trinh &, hodc trc ché qua trinh ting sinh cua té bao gbc ung thur budng trimg, phuwong
phép nay bao gbm cho té bao gbc ung thu budng trimg tiép xtc véi lugng hiru hiéu
ctia hop chét c6 cong thire (I). Hop chét c6 cong thire (I) ¢6 thé 1a hdn hop bét ky
ctia mot hodc nhiéu hop chit duge danh sb bat ky theo sang ché. Hop chit c6 cong
thtre (1) ¢6 thé dugc chon tir cdc hop chit tir 2, 6, 9, 13 va 36, hodc theo cach khac
¢6 thé dugc chon tir cac hop chét 2, 6, 9, va 13. Hop chit c6 cong thirc (I) ¢6 thé 1
hop chét 2. Hop chét c6 cong thie (I) c6 thé dugc str dung khong c6 tac nhan héa tri
liéu khac. Céc hop chit c6 thé & dang (+) ddng phan d6i anh. Té bao gdc ung thu
budng tring c6 thé dé& khéang véi cisplatin va/hoic paclitaxel. Hop chét c6 cong

thae (I) ¢6 thé duge str dung trong mang bung 1a.

Hop chét c6 cong thire (I) c6 thé duge ding dé diéu tri bénh ung thu budng
tring & dbi twong. Do d6, theo mdt phwong &n, sang ché mb ta phuong phap didu tri
bénh ung thu budng trimg & ddi tugng c6 nhu cau diéu tri, phuong phdp nay bao
gbm viéc sir dung cho dbi trong lugng hitu hiéu dé didu tri cua hop chét c6 cong
thirc (I). Bénh ung thu ¢6 thé 12 bénh ung thur tai phat. Hop chét 06 cong thirc (I) co
thé 12 hdn hop bit k¥ ctia mot hodc nhidu hop chit duge danh sé theo sing ché.
Hop chét c6 cong thirc (I) c6 thé dugc chon tir cic hop chét 2, 6, 9, 13 va 36, hodc
theo cach khac c6 thé dugc chon tir cac hop chit 2, 6, 9 va 13. Hop chét c6 cong
thire () c6 thé 13 hop chat 2. Hop chét c6 cong thire (I) c6 thé dugc st dung khong
¢6 tac nhan hoéa tri liéu khac. Cac hop chét c6 thé & dang (+) chét ddng phan dbi
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anh. Bénh ung thu budng tring c thé d& khang véi cisplatin va/hodic paclitaxel.

Hop chét ¢6 cong thirc (I) c6 thé dugc st dung trong mang bung.

Hop chét c6 cong thire (I) c6 thé duge dung dé 1am giam ty 1€, hodc nguy co,
tai phat bénh ung thu & d6i tuong dugce cho 1a ¢ nguy co tai phat bénh ung thu. Do
d6, theo mdt phuong an, sang ché mo ta phuwong phép lam giam ty 1¢, hodc nguy co,
tai phat bénh ung thu & dbi tuwong duge cho 1a ¢6 nguy co tai phat bénh ung thu,
phuong phép nay bao gbm viéc sir dung cho d6i tuong lwgng hiru hiéu cia hop chét
c¢6 cong thire (I). Pdi tugng duge cho 1a ¢6 nguy co tai phat bénh ung thu c6 thé 1a
d6i tuong & tinh trang thuyén giam khéi bénh ung thu budng tring hodc dbi tuong &
tinh trang thuyén giam khoi bénh ung thu ndo, nhu u thin kinh dém. Phuong phap
nay c6 thé bao gdm lam gidm ty 1&, hodc nguy co, tai phat bénh ung thu budng
trimg hodc tai phat bénh ung thu ndo & dbi twong. Hop chét c6 cong thire (1) 6 thé
12 hdn hop bat ky ctia mot hogc nhidu hop chét dugc danh déu theo sang ché. Hop
chét c6 cong thirc (I) c6 thé dwoc chon tir cac hop chit 2, 6, 9 va 13. Hop chét c6
cong thirc (I) ¢6 thé 1a hop chat 2 hodc hop chit 9. Hop chét ¢6 cong thire (I) ¢6 thé
dugc st dung khong c6 tic nhan hoa tri liéu khac. Cac hop chit c6 thé & dang (+)
chét dbng phan ddi anh.

Hop chét c6 cong thirc (I) ¢6 thé duge ding dé didu tri bénh & ddi twong bi
méc bénh bdi té bao gbc ung thu budng trimg. Do d6, theo mdt phuong 4n, sang ché
mo ta phuong phéap didu tri bénh & dbi twong bi mic bénh bdi té bao gbc ung thu
budng trimg, phuong phap nay bao gbm viéc str dung cho dbi twong lwgng hiru hiéu
& didu tri ctia hop chét c6 cong thire (I). Bénh c6 thé 1a bénh ung thu. Bénh ung thu
c6 thé 1 bénh ung thu buéng tring hodc mot sb bénh ung thu khéc, vi du, bénh ung
thu di can. Bénh ung thu c6 thé 1a dé khang véi cisplatin va/hodc paclitaxel. Hop
chét ¢6 cong thirc (1) c6 thé duoc str dung trong mang bung. Hop chét c6 cong thirc
(I) ¢6 thé 12 hdn hop bét ky ctia mot hogc nhiéu hop chét duge dénh s6 theo sang
ché. Hop chit c6 cong thirc (I) c6 thé duge chon tir cac hop chét tir cac hop chét 2,
6, 9 va 13. Hop chét c6 cong thirc (I) c6 thé 12 hop chit 2. Hop chét c6 cong thic (1)
6 thé duoc st dung khong c6 tdc nhan hoa tri liéu khéac. Céac hop chét c6 thé & dang

(+) chét ddng phan di anh.
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Hop chit c6 cong thirc (I) c6 thé dugc diung dé gy chét té bao theo chuong
trinh &, hodc trc ché qua trinh ting sinh cua té bao gdc ung thu ndo, nhu té bao gbc
u than kinh dém. Do d6, theo mot phuong an, sang ché mé ta phuong phép tc ché
qua trinh tdng sinh cua té bao gdc ung thu ndo, nhu té bao gbc u than kinh dém,
phuong phép nay bao gbm cho té bao gbc ung thu ndo tiép xtic v6i lugng hitu hidu
ctia hop chét c6 cong thirc (I). Hop chét c¢6 cong thic (1) ¢6 thé 12 hén hop bét ky
ctia mot hodc nhidu hop chit duge dénh sd theo sang ché. Hop chét c6 cong thirc
() co thé duoc chon tir cic hop chét 2, 6, 9 va 36, hodc theo cach khac co thé dugc
chon tr cadc hop chét 2, 6 va 9, hoic theo cach khac ¢ thé dugc chon tir cac hop
chét 2, 6, 9 va 13, hoic theo cach khac c6 thé duogc chon tir cic hop chét 2 va 9.
Hop chit c¢6 cong thirc (I) co thé 1 hop chit 9. Hop chét c6 cong thire (I) c6 thé
duoc st dung khong c6 tac nhan hoa tri lidu khac. Cac hop chit cé thé & dang (+)
chét ddng phan dbi anh. |

Hop chét ¢6 cong thirc (I) ¢6 thé dugc ding dé didu trj bénh & ddi twong bi
méc bénh bdi té bao géc ung thu ndo, nhu té bao géc u than kinh dém. Do d6, theo
mdt phuong 4n, sang ché md ta phuong phap dé didu tri bénh & dbi twong bi méc
bénh boi té bao gdc ung thu ndo, nhu té bao gbc u than kinh dém, phuong phap nay
bao gém viéc st dung cho d6i tuong luong hitu hiéu dé didu tri cia hop chit c6
cong thire (I). Bénh nay c6 thé 13 bénh ung thu. Bénh ung thu ¢ thé 13 bénh ung
thu ndo hodc mot sb bénh ung thu khac, vi dy, bénh ung thu di can. Hop chét c6
cong thirc (I) c6 thé 12 hdn hop bét ky cia mot hoic nhidu hop chit dwoc dénh s
theo sang ché. Hop chét c6 cong thie (I) c6 thé duoc chon tir cac hop chét 2, 6, 9
va 36, hodc theo cach khac co thé duoc chon tir cac hop chét 2, 6 va 9, hoic theo
cach khac c6 thé duge chon tir cac hop chét 2, 6, 9 va 13, hoic theo cach khac ¢
thé duge chon tir cac hop chét 2 va 9. Hop chét c6 cong thic (I) c6 thé 1a hop chét
9. Hop chét c6 cong thic (I) c6 thé dugc st dung khdng c6 tdc nhén hoa tri li€u
khac. Céac hop chét c6 thé & dang (+) chit ddng phan dbi anh.

Theo mdt phuong 4n khéc, sang ché m6 ta phuong phép dé diéu tri bénh ung
thu & dbi tugng c6 nhu cAu diéu tri, phuong phép ndy bao gbm viéc sir dung cho adi
twong lwong hitu hiéu dé didu tri cda hop chat ¢6 cong thuc (I). Bénh ung thu ¢6
thé 1a bénh ung thu Kkét truc trang, bénh ung thu nio (nhu vi dy, u than kinh dém,
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DIPG hoic u nguyén bao tiy), bénh ung thu budng trimg, bénh ung thu tuyén tuy,
bénh ung thu tuyén tién liét, bénh ung thu v, bénh ung thu phéi, bénh ung thu gan,
u melanin, u nguyén bao than kinh hogc bénh ¢d truéng 4c tinh. Bénh ung thu ndo
c6 thé 1a & ngudi 16n hoic tré em. Bénh ung thu c6 thé 12 bénh ung thu budng tring,
bénh ung thu tuyén tién liét, bénh ung thu ndo hoic u nguyén bao than kinh. Bénh
ung thu c6 thé 13 bénh ung thu budng tring, bénh ung thu tuyén tién liét hodc bénh
ung thu ndo. Hop chét c6 cong thic (I) c6 thé 12 hdn hop bét ky ctia mot hogic nhiéu
hop chét dugc danh s6 theo sang ché. Hop chét c6 cong thire (I) ¢6 thé dugc chon tix
cac hop chét 2, 6,9, 13 va 36, hoic theo cach khac c6 thé dugc chon tir cac hop chét
2, 6,9 va 13. Hop chét c6 cong thire (I) ¢6 thé duge sit dung khong c6 tac nhén hoa
tri lidu khac. Cac hop chét c6 thé & dang (+) chit ddng phéan dbi anh.

Theo mot phuong an khéc, sang ché mé ta phuong phép diéu tri bénh ung
thu ndo & d6i tugng c6 nhu cau diéu tri, phuong phap ndy bao gdm viéc sir dung
cho déi twong luong hiru hiu dé didu tri ciia hop chit ¢6 cong thiic (I). Bénh ung
thu ndo c¢6 thé 13 u thin kinh dém, vi du, u nguyén bao dém, DIPG hodc u nguyén
bao tiy. Bénh ung thu ndo co thé 1a & ngudi 16n hodc tré em. Bénh ung thu c6 thé
14 bénh ung thu tai phat. Hop chét c6 cong thire (I) ¢6 thé 1 hdn hop bét ky ciia mot
hodc nhiéu hop chét duge dénh sd theo sang ché. Hop chét c6 cong thic (I) c6 thé
duoc chon tir cac hop chét 2, 6, 9 va 36, hoic theo cach khac c6 thé dugc chon tir
cac hop chit 2, 6, 9 va 13, hoic theo cach khic c6 thé duoc chon tir cac hop chét 2,
6 va 9, hodc theo cach khac co thé dugc chon tir cac chit 2, 6, 9 va 13, hoic theo
céch khéc 6 thd dugc chon tir cac hop chit 2 va 9. Hop chét ¢6 cong thie (I) c6
thé 13 hop chét 9. Hop chat c6 cong thirc (I) ¢6 thé dugc st dung khong c6 tac nhan
hoa trj liéu khac. U thin kinh dém c6 thé 1a d& khang v6i TMZ hodc nhay véi TMZ.
Céc hop chét c6 thé & dang (+) chit ddng phan dbi anh.

Theo mot phuwong &n khéc nira, sang ché mé ta phuong phép didu tri bénh
ung thu tuyén tién liét & d6i tugng c6 nhu cdu didu trj, phuong phép nay bao gdm
viéc st dung cho dbi tuong luong hitu higu dé diéu tri ctia hop chét c6 cong thirc
(). Hop chét c6 cong thirc (1) c6 thé 1a hdn hop bét ky ctia mdt hodc nhiéu hop chét
duoc danh sé theo sang ché. Hop chét c6 cong thire (I) c6 thé duqé chon tir céc hgp
chit 2, 6, 9, 19-22, 24 va 32 dén 41, hodc theo cach khdc c6 thé dugc chon tir cac
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hop chit 2, 6, 9, 19-22, 24 va 32 dén 40. Hop chit c6 cong thirc (I) c6 thé duge
chon tir cac hop chit 33 dén 41 hodc from céc hop chat 33 dén 40. Hop chit c6
cong thtre (I) c6 thé 13 hop chét 33 hodc 36. Hop chét c6 cong thirc (I) c6 thé 1a hop
chit 36. Hop chét c6 cong thirc (I) c¢6 thé dugc st dung khong ¢6 tac nhén héa tri
liéu khac. Céc hop chit c6 thé & dang (+) chit ddng phan dbi anh. Hop chét ¢6 cong
thae (I) ¢6 thé duge sir dung trong tryc trang.

Theo mot phuong an khic nita, sang ché mo ta phuong phép didu tri u
nguyén bao thin kinh & déi twong c6 nhu cau diéu tri, phwong phdp niy bao gbm
viée st dung cho dbi tugng hrgng hitu hiéu dé didu tri ctia hop chét c6 cong thic
(I). Hop chét c6 cong thirc (I) c6 thé 1a hdn hop bit ky ciia mdt hoge nhiéu hop chét
duoc danh sb theo sang ché. Hop chét c6 cong thire (I) ¢6 thé dugc chon tir cac hop
chit 2, 6, 9, 19-22, 24 va 32 dén 41, hoic theo cach khéac co thé duoc chon tir cac
hop chét 2, 6, 9, 19-22, 24 va 32 dén 40. Hop chét c6 cong thirc (I) c6 thé 1a hop
chét 9 hozc hop chét 36. U nguyén bao than kinh c6 thé 13 u nguyén bao than kinh
tré em. Hop chét c6 cong thirc (I) ¢6 thé duoc sir dung khong c6 tac nhan hoa tri

liéu khac. Céc hop chét c6 thé & dang (+) chit ddng phan dbi anh.

Theo mdt phuong &n khic nita, sang ché mo ta phuong phép didu tri u
melanin & ddi tugng ¢6 nhu ciu diéu tri, phuong phép nay bao gbm viéc st dung
cho dbi tuong lwong hitu hiéu dé diéu tri cua hop chit c6 cong thie (I). Hop chét
¢6 cong thirc (I) c6 thé 1a hdn hop bét ky cia mot hodc nhiéu hgp chét duoc dénh sd
theo sang ché. Hop chét c6 cong thirc (I) c6 thé duoc chon tir cac hop chét 2, 6, 9,
19-22, 24 va 32 dén 41, hoic theo cach khac ¢6 thé dugc chon tir céc hop chat 2, 6,
9, 19-22, 24 va 32 dén 40. Hop chét c6 cong thirc (I) ¢6 thé 13 hop chit 9. Hop chat
c6 cong thirc (I) c6 thé duge st dung khong c6 tac nhan héa tri liéu khac. Céc hop
chét c6 thé & dang (+) chat ddng phan d6i anh.

Theo mdt phuong &n khic nita, sang ché mo ta phuong phap diéu tri bénh cb
truéng 4c tinh & d6i twong c6 nhu ciu diéu tri, phuong phap nay bao gbm viéc sir
dung cho dbi twgng lugng hiru hiu dé diéu tri ciia hop chét c6 cong thire (I). Hop
chit c6 cong thire (I) c6 thé 1a hdn hop bat ky ciia mot hodc nhidu hop chét dwge
danh sb theo sang ché. Hop chét c6 cong thic (I) c6 th& dugc chon tir cac hop chét
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2,6,9, 19-22, 24 va 32 dén 41, hoic theo cach khéc co thé duogc chon tir cac hop
chét 2, 6, 9, 19-22, 24 va 32 dén 40. Hop chit ¢6 cong thirc (I) c6 thé 13 hop chit 2
hoic hop chat 9. Hop chét c6 cong thirc (I) c6 thé 1a hop chét 2. Hop cht c6 cong
thirc (I) c6 thé dugc st dung khong c6 tac nhan hoa tri liéu khac. Céac hop chit c6
thé & dang (+) chét ddng phan d6i anh.

Theo mo6t phuong an khac, sang ché mé ta phuong phip diéu tri bénh ung
thu budng trimg bénh ung thu phuc mac, bénh c¢b truéng 4c tinh, bénh ung thu tir
cung, bénh ung thu tuyén tuy, bénh ung thu da day, bénh ung thu Kkét truc trang,
bénh ung thu gan, bénh ung thu vii, bénh ung thu phdi hoic bénh ung thu tuyén tién
liet, & dbi twong c6 nhu cdu diéu tri, phuong phap nay bao gbm viéc st dung cho
dbi tuong lwgng hitu hiéu dé didu tri hop chét 2. Hop chét c6 thé duoc st dung
khong c6 tic nhén hoa tri liéu khac. Hop chit c6 thé & dang (+) chit ddng phan 6i
anh.

Theo mo6t phuong an khéc, sidng ché mé ta phuong phép diéu tri bénh ung
thu ndo, u nguyén bao than kinh, u melanin, bénh ung thu budng trimg, bénh ung
thu tuyén tuy, bénh ung thu phdi, bénh ung thu gan, bénh ung thu Kkét truc trang
hodc bénh ung thu tuyén tién liét, & d6i twong ¢6 nhu cau diéu tri, phuong phép nay
bao gbém viée st dung cho dbi twong luong hitu hiéu dé didu tri hop chit 9. Bénh
ung thu ndo co thé 13 u than kinh dém, vi dy, DIPG. Hop chét c¢6 thé duoc sir dung
khong ¢6 tac nhan héa tri liéu khéc. Hop chét ¢6 thé & dang (+) chét dong phan doi
anh.

Theo mét phuong 4n khéc, sdng ché mo ta phuong phép didu tri bénh ung
thu tuyén tién liét, bénh ung thu nfo, bénh ung thu phéi, bénh ung thu gan, bénh
ung thu vi, u melanin, bénh ung thu tuyén tuy, bénh ung thu budng tring hoic
bénh ung thu két truc trang, & d6i twong ¢6 nhu ciu didu tri, phuwong phap nay bao
gdm viéc sir dung cho d6i trong luong hitu hidu dé diéu tri hop cﬁét 36. Bénh ung
thu ndo c6 thé 13 u than kinh dém, vi du, DIPG. Hop chit c6 thé duoc st dung
khong ¢6 tac nhan héa tri lidu khac. Hop chét ¢6 thé & dang (+) chit dong phan dbi
anh.

Theo mot phuong an khac, sang ché mé ta phuong phap diu tri bénh ung
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thr gan & ddi tugng c6 nhu cAu didu tri, phwong phap nay bao gdm viéc st dung
cho dbi tugng lwong hiru hidu dé didu trj ctia hop chit 20 hoic hop chét 33. Cac hop
chét c6 thé dugc sit dung khdng c6 tic nhan hoa tri liéu khac. Céc hop chit co thé &

dang (+) chit ddng phan dbi anh.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay s& thira nhan ring
cac hop chét va duge phim theo sang ché c6 thé duge st dung bing dudng bét ky
ma phén phdi luong hitu hiéu cia cac hop chit dén md hodc vi tri dugc diéu tri.
Thong thudng, hop chét va duge phim c6 thé duge sir dung ngoai dudng tiéu hoa
(vi du, trong tinh mach, trong tuy song, duéi da hodc trong bép), qua dudng miéng
hodc khu tra. Viéc st dung co thé 13 toan than, mdt ving hoic tai chd. Theo mot

phuong én, viéc sit dung c6 thé qua truc tring.

DPudng st dung cu thé duge st dung trong truong hop bét ky duoc dua ra s&
tuy thudc vao mot s6 yéu t6, bao gbm ban chét ciia bénh ung thu phai didu tri, mirc
dd nang va pham vi cia bénh ung thu, lidu cin thiét cua hop chit cu thé dugc phan

phéi va tac dung phu c6 thé ctia hop chit.

Thong thuong, duge pham thich hop c6 thé duoc diéu ché theo céc phuong
phap da biét ddi v6i ngudi co hiéu biét trung binh trong linh vuc k¥ thuét nay va c6
thé bao gdm chit mang, chét pha lodng va/hoic t4 dugc duge dung. Chét mang, chét
pha lodng va/hodc ta dugce phai la "dugc chip nhan" vé mit c6 thé twong hop véi

cac thanh phan khac cta dugc pham, va khong doc véi ngudi nhén ching.

Vi du v& chit mang hodic chét pha lodng dugc dung 1a nude khir khoang hodc
nudc cat; dung dich nudc mudi; dau nén thuc vat nhu dau lac, diu rum, dau 6 liu,
diu hat bong, ddu bip hodc diu dura; diu silicon, bao gdm polysiloxan, nhu metyl
polysiloxan, phenyl polysiloxan va metylphenyl polysiloxan; silicon d& bay hoi; diu
khoang nhu parafin 16ng, parafin mém hoic squalan; din xut xenluloza nhu metyl
xenluloza, etyl xenluloza, carboxymetylxenluloza, natri carboxymetylxenluloza
hodc hydroxypropylmetylxenluloza; Cremaphor; xyclodextrin; alkanol thép, vi dy,
etanol hoic i-propanol; aralkanol thp; polyalkylen glycol thap hoic alkylen glycol
thip, vi du, polyetylen glycol, polypropylen glycol, etylen glycol, propylen glycol,
1,3-butylen glycol hodic glyxerin; este axit béo nhu isopropyl palmitat, isopropyl
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myristat hodc etyl oleat; polyvinylpyridon; agar; carrageenan; gém tragacan hodc
gdm acacia va vazolin. Thong thuong, chit mang hoic cic chit mang s& chiém tir

10% dén 99,9% trong lwong ctia dugce phim.

Duoc phdm theo séng ché c¢6 thé & dang thich hop dé st dung bing cach
tiém, & dang ché phim thich hop dé tiéu hoa qua dudng miéng (nhu vién nang, vién
nén, vién nén thuodn dai, cdn ngot, vi du), & dang thudc md, kem boi hoiic thudc boi
thich hop dé st dung khu trt1, & dang thich hop @& phan phdi & dang thubc nhé mit,
& dang sol khi thich hop dé st dung bang cach hit, nhu bing cach hit trong miii
hoic hit qua dudng miéng, & dang thich hop dé st dung ngoai duong tiéu hoa, tirc

13, dudi da, trong bp hoic tiém trong tinh mach.

DPé st dung lam dung dich hodc hén dich dé tiem, chét pha lodng hodc chét
mang khong ddoc dugce chip nhin dung ngoai dudng tiéu hoa cb thé bao gém
xyclodextrin (vi du, Captisol®) Cremaphor, dung dich Ringer, nuéc mudi déng
trrong, nuée mubi dém phosphat, etanol va 1,2 propylen glycol. Dé hd trg viée tiém
va phan phéi, cac hop chét con c6 thé dugc bd sung vao hat md hogc vi hat dugc
PEGyl héa va khdng duge PEGyl hoa véi dudi dich xac dinh dugce gin v6i nhom
PEG, nhu RGD peptit hodc glutathion, dé hd trg viéc di qua hang rdo ndo mau.

Mdt s8 vi du vé chit mang, chat pha lodng, t4 dugc va chit b trg thich hop
dé sir dung qua duong miéng bao gdm xyclodextrin, Cremaphor, dau lac, parafin
16ng, natri carboxymetylxenluloza, metylxenluloza, natri alginat, gobm acacia, gom
tragacan, dextroza, sucroza, sorbitol, manitol, gelatin va lexithin. Ngoai céc chét
ndy, dugc phidm ding qua dudng miéng co thé chira chit tao mui vi va tao mau
thich hop. Khi duge st dung ¢ dang vién nang, vién nang co th duoc phu bang cac
hop chét nhu glyxeryl monostearat hodc glyxeryl distearat dé lam cham qué trinh
giy ra.

Théng thuong, t4 dugc bao gém chit 1am mém, chit tao nhii dich, chit 1am

dac, chét bao quén, chét diét khuén va chit dém.

Dang rén dé st dung qua dudng miéng cé thé chtra chét gén két dugc chép
nhén trong thuc hanh dugc & ngudi va tha y, chét tao ngot, chit giy ra, chét pha

loang, chit tao mui vi, chét phu, chit bao quén, chit 1am tron vd/hodc chit 1am
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cham thoi gian. Chét két dinh thich hop bao gdm gdm acacia, gelatin, tinh bot bap,
gbm tragacan, natri alginat, carboxymetylxenluloza hodc polyetylen glycol. Chét
tao ngot thich hgp bao gbm sucroza, lactoza, glucoza, aspartam hodc sacarin. Chét
gdy rd thich hop bao gbm tinh bot bép, metylxenluloza, polyvinylpyrolidon, gbm
guar, gdbm xanthan bentonit, axit alginic hodc agar. Chét pha logng thich hgp bao
gém lactoza, sorbitol, manitol, dextroza, cao lanh, xenluloza, canxi cacbonat, canxi
silicat hodc dicanxi phosphat. Chit tao mui vi thich hop bao gdm diu bac ha cay,
dau cay 10c dé, vi anh ddo, vi cam ho#ic vi mam x6i. Chét phu thich hop bao gém
polyme ho#c copolyme ciia axit acrylic va/hogc axit metacrylic va/hodc céc este ciia
chung, sap, ruou béo, dam ngd, senlac hodc gluten. Chét bao quan thich hgp bao
gdm natri benzoat, vitamin E, alpha-tocopherol, axit ascorbic, metyl paraben, propyl
paraben hodc natri bisulphit. Chét 1am tron thich hop bao gébm magie stearat, axit
stearic, natri oleat, natri clorua hodc bot talc. Chét 1am cham thoi gian thich hgp bao

gbm glyxeryl monostearat hodc glyxeryl distearat.

Dang 16ng dé st dung qua dudng miéng co thé chira, ngoai céc chét néu trén,
chit mang 16ng. Chit mang 16ng thich hgp bao gbm nuéc, diu nhu diu 6 liu, diu
lac, diu virng, ddu huéng duong, diu rum, diu dira, parafin 16ng, etylen glycol,
propylen glycol, polyetylen glycol, etanol, propanol, isopropanol, glyxerol, ruou
béo, triglyxerit hodc hdn hop cua ching.

Hdn dich d st dung qua dudng miéng co th8 con chira chit giy phan tan
va/hodc chit tao hdn dich. Chét tao hdn dich thich hop bao gdbm natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetylxenluloza,
polyvinylpyrolidon, natri alginat hodc ruou axetyl. Chét gay phén tdn thich hgp bao
gdm lexithin, polyoxyetylen este cua axit béo nhu axit stearic, polyoxyetylen
sorbitol mono- hodc di-oleat, -stearat hodc -laurat, polyoxyetylen sorbitan mono-

hoic di-oleat, -stearat hodc -laurat va cac chét tuong tu.

Nhil dich d& str dung qua dudng miéng c6 thé con chita mot hodc nhidu chét
nhii héa. Chét nhil hoa thich hop bao gdm chit gy phan tan nhu dugc vi du & trén

hodc gdm tu nhién nhu gdm guar, gom acacia hodc gdm tragacan.

Phuong phap bao ché duge phim c6 thé ding ngodi dudng tiéu héa la rd
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rang dbi v&i ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt nay, va duoc md
ta chi tiét hon trong tai lidu, vi du, Remington's Pharmaceutical Science, 15th ed.,

Mack Publishing Company, Easton, Pa., hereby incorporated by reference herein.

Duogc phém khu trt c6 thé chira hoat chét cling v6i mdt hoic nhidu chit
mang dugc chip nhén, va tlly y 12 thanh phin diéu tri bt ky khac. Dugc phim thich
hop dé sir dung khu tr bao gdbm dwgc phdm dang 16ng hodic ban 16ng thich hop dé
thAm qua da dén vi tri cin diéu tri, nhu du xoa bop, thudc bdi, kem bodi, thudc mo
hoic miéng thudc cao, va thudc nhé giot thich hop @ str dung cho mét, tai hoic
mii.

Thudc nhd giot theo sang ché c6 thé chua dung dich hodc hén dich chira dau
hoic nudc vo tring. Chung c6 thé dugc bao ché bing cach hoa tan hoat chét trong
dung dich chita nuéc chira chét diét khuin va/hodc diét nAm va/hodc chit bao quan
thich hop khac bit ky, va tlly y chtra chit hoat dong bé mit. Sau do, dung dich thu
duoc c6 thé dugce 1am trong bing céach loc, chuyén vao dung cu chi'ra thich hgp va
khtr tring. Viéc khir tring c6 thé dugc thuc hién bing cach hép khir tring hodc giit
& nhiét do tir 90°C dén 100°C trong nira gid, hoic bing cach lo“'c, tiép d6 chuyén vao
dung cu chira bang k¥ thuét vo tring. Vi du v& chét diét khuén va diét ndm thich
hop @& bd sung vao thube nhé giot 1a phenyl thiy ngén nitrat h‘oac axetat (0,002%),
benzalkoni clorua (0,01%) va clohexidin axetat (0,01%). Dung mai thich hop dé
bao ché dung dich chtra diu bao gdm glyxerol, rueou di dugc pha lodng va propylen

glycol.

Thubc bbi theo sang ché bao gdm cac chit thich hop dé sir dung cho da hodic
miét. Thubc 136i mit c6 thé chira dung dich nude vo tring tiy ¥ chﬁ.*g chit diét khuin
va c6 thé dl{qc bao ché bing cac phuong phéap gidng véi cac phuong phép néu trén
lién quan dén bao ché thudc nhé giot. Thude boi hoic dau xoa b(’)ﬁ dé ding cho da
con c6 thé chira chat 1am nhanh kho va 1am mat da, nhu ruou hodc axeton, va’hodc

chét gitr 4m nhu glyxerol, hodc ddu nhu ddu 6 liu.

Kem béi, thubc m& hoiic cao dan theo séng ché 13 duoc phém dang bén rin
chira hoat chét dé sir dung bén ngoai. Chiing c6 thé duoc tao ra bing cach tron hoat

chét & dang rdi min hodc dang bot, mot minh hoic trong dung dich hoic hdn dich
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trong chét long chira nudc hodc khdong chira nude, voi nén chira m& hoic khong
chira m&. Nén ndy c6 thé gbm hydrocacbon nhur parafin ciing, mém hoic parafin
long, glyxerol, sap ong, xa phong kim loai; chét nhy; diu c6 ngudn gdc tw nhién
nhu diu hanh nhan, diu bip, diu lac, diu thiu diu hoic diu 6 liu; m& long ciru
hodc din xuét ciia nd, hodc axit béo nhur axit stearic ho#ic axit oleic cung véi rugu,

nhu propylen glycol hoéc macrogol.

Dugc phim c6 thé hop nhit chit hoat dong bé mit thich hop bét ky nhur chat
hoat dong bé mit anion, cation hodc khong ion, nhu sorbitan este hodc dan xuit
polyoxyetylen ctia chung. Chét tao hdn dich nhu gém tw nhién, din xuit xenluloza
hodc nguyén liéu v0 co nhu silic oxit, va cac thanh phén khac nhu mé& 16ng ciru,

cling c¢6 theé dugc bao gom.

Theo mdt vai phuong én, dugc phém duoc st dung & dang thubc dan thich
hop dung cho tryc trang chira hop chit c6 cong thirc (I). Cac ché phdm nay duoc
bao ché bang cach tron hop chét c6 cong thirc (I) véi td duge khong gdy kich tmg
thich hop 14 dang rin & nhiét d6 binh thuong nhung 1a dang 16ng & nhiét do cla truc
trang va do do sé tan chdy trong truc trang dé giai phong hop chét‘cé cong thue (I).
Nguyén li¢u nhu viy bao gdm bo cacao, gelatin dugc glyxerin héa, dau thuc vat
hydro héa, hdn hgp ctia polyetylen glycol c6 trong lugng phan tir khac nhau va este
axit béo cta polyetylen glycol.

Dugc phdm con c6 thé duge st dung hoic phan phdi dén té bao dich & dang
hat m&. Hat m& thuong thu duge tir phospholipit hodc céc chét lipit khéc va duogc
tao ra bodi cac tinh thé 1ong hydrat héa mét hogc nhidu 16p dugce phan tan trong moi
truong chtra nudce. Vi du cu thé vé hat m& dugc ding dé str dung hodc phan phéi
dugc phim dén té bao dich 1a cholesterol tbng hop (Sigma), phospholipit 1,2-
distearoyl-sn-glyxero-3-phosphocholin (DSPC); Avanti Polar Lipids), PEG lipit 3-
N-[(-metoxy poly(etylen glycol)2000)carbamoyl]-1,2-dimyrestyloxy-propylamin
(PEG-cDMA), va 1,2-di-o-octadecenyl-3-(N,N-dimetyl)aminopropan (DODMA)
lipit cation hodc 1,2-dilinoleyloxy-3-(N,N-dimetyl)aminopropan (DLinDMA) v6i ty
1é mol lan luot 1a 55:20:10:15 hodc 48:20:2:30, PEG-cDMA, DODMA va
DLinDMA. Hat m& c6 thé duoc tao ra tir 1,2-distearoyl-sn-glyxero-3-

-43-



25731

phosphoetanolamin-N-[metoxy(polyetylen glycol)-2000] (DSPE PEG2000) va
phosphatidylycholin thu dugc tir ddu nanh va dugc hydro héa nim trong khoang tir
50 dén 100%, vi du, Soy PC-75 hodc Soy PC-100. Khic véi MW, PEG’s c6 thé
dugc dung va dugc lién Két cOng hoa tri véi cac chit nhdm dich cu thé khéac nhau
nhu glutathion, RGD peptit hodc chit nh&m dich hat m& dugc chip nhan khac. Lipit
khéng doc, duge chip nhan v& mit sinh Iy va c6 thé chuyén hoéa dugc c6 kha ning
tao ra hat md cé thé duoc sir dung. Dugc phém ¢ dang hat m& co thé chira chét lam
dn dinh, chit bao quan, ti4 dugc va céc chit twong tu. Lipit dugc wu tien 1a
phospholipit va phosphatidyl cholin (lexithin), ca dang tw nhién va tdng hop. Cac
phuong phap dé tao ra hat m& 1a da biét trong linh vuc nay, va lién quan dén didu
nay, vién din cu thé duoc tao ra ddi véi: Prescott, Ed., Methods in Cell Biology,
Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 et seq.

Dugc phém con c6 thé duge sir dung & dang vi hat hodc hat nano. Vi hat c6
thé thoai bién sinh hoc dugc tao ra tir polyactit (PLA), polylactit-co-glycolit
(PLGA), va epsilon-caprolacton (é-caprlacton) dd dugc sir dung rong rdi lam chit
mang dugc chit dé 1am ting chu ky bén rd huyét twong va do d6 kéo dai hiéu luc
(R. Kumar, M., 2000, J. Pharm. Pharmaceut. Sci. 3(2) 234-258). Vi hat da duoc
bao ché dé phan phdi khoang ting cir vién dugc chit bao gdm vacxin, thudc khang
sinh, va ADN. Hon nita, cic ché phdm nay da dugc phét trién cho cac dudng phin
phéi khac nhau bao gdm tiém dudi da ngoai dudng tiéu hoa, tiéﬁ trong tinh mach
va hit.

Dugc phim c6 thé hop nhit chét nén giai phéng c6 kiém soat ma gdm
sucroza axetat isobutyrat (sucrose axetat isobutyrate-SAIB) va dung mdi hitu co
hodc hdn hop dung mdi hitu co. Chét phu gia polyme c6 thé dugc bd sung vao chit
d3m 1am chét cai bién giai phong dé 1am tang thém do nhét va lam chim tbc do giai
phong xudng. SAIB 1a chit phu gia thuc phdm dugc biét r3. N6 rat ky nudc, 13 din
xuét sucroza duoc este hoa hoan toan, voi ty 18 rit nhé gébm sdu nhém isobutyrat
trén hai nhém axetat. Lam este hdn hop, SAIB khong két tinh nhung ton tai & dang
chét 16ng nhét trong. Viéc tron SAIB v6i dung mdi hitu co duge dung, nhu etanol
hodc rugu benzylic 1am giam d nhét ciia hdn hop du @8 cho phép tiém. Thanh phin

duoc chét c6 thé dugc bd sung vao chit din phan phéi SAIB dé tao ra dung dich
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SAIB hodc ché phdm hdn dich. Khi ché phidm nay dugc tiém duéi da, dung moi
khac v6i chat nén cho phép hdn hop SAIB-dugc chit hodc SAIB-dugc chit-polyme

thiét 1ap dudi dang ngudn tao ra tai chd.

DPbi v6i muc dich coa séang ché, hop chét va dugc phém c6 thé dugce st dung
cho d6i twong dé didu tri hodc ngin nglra bénh. Trong tng dung didu tri, duoc phdm
dugc st dung cho bénh nhan tirng bi bénh ung thu v6i lugng du dé chita bénh hoidc
it nhét 12 ngin mot phin bénh ung thur va cac bién chimg ciia né. Duge phim s& tao
ra luong hop chit hodc chét du dé didu tri hitu hiéu cho d6i tugng. -

Luong hitu hiéu dé didu tri cho d6i twong cu thé bit ky s& tiy thudc vao
nhidu yéu t§ bao gdm: bénh ung thu dang duoc didu tri va mic do ning cia ching;
hoat tinh ctia hop chat duge sir dung; dugc phém trong d6 hop chit nay c6 mit; do
tudi, thé trong, strc khée chung, giéi tinh va ché d6 an cua db6i twong; thoi gian st
dung; dudng st dung; tbc @6 co 13p cua hop chét; khoang thoi gian diéu tri bénh;
duoc chét dugc sit dung két hop véi hodc tring khép véi hop chét, ciing véi cac yéu

td lién quan khéc da biét rd trong y hoc.

Ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuat nay s& c6 thé xac dinh,
bang thir nghiém thong thuong, lugng hiru hiéu khong ddc cia hop chit ma cin

thiét dé didu tri hodc ngin ngira bénh ung thur cu thé.

Théng thuong, liéu hitu hiéu dugc mong muén nim trong khoing tur
0,0001mg dén 1000mg trén mot kg thé trong trén 24 gid; thuong 1a nim trong
khoang tir 0,001mg dén 750mg trén mot kg thé trong trén 24 gid; nim trong khoang
tir 0,01mg dén 500mg trén mot kg thé trong trén 24 gio; nim trong khoang tir 0,1mg
dén 500mg trén mot kg thé trong trén 24 gid; ndm trong khoang tr 0,1mg dén
250mg trén mot kg thé trong trén 24 gio; nam trong khoang tir 1,0mg dén 250mg
trén mot kg thé trong trén 24 gid. Thong thuong hon, khoang li€u hitu hiu dugc
mong mudn nim trong khoang tir 1,0mg dén 200mg trén mot kg thé trong trén 24
gi®; ndm trong khoang tir 1,0mg dén 100mg trén mot kg thé tr(_)ng‘trén 24 giy; ndm
trong khoang tur 1,0mg dén 50mg trén mot kg thé trong trén 24 gio; nim trong
khoang tir 1,0mg dén 25mg trén mot kg thé trong trén 24 gid; nim trong khoang tir
5,0mg dén 50mg trén mot kg thé trong trén 24 gid; nim trong khoang tr 5,0mg dén
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20mg trén mot kg thé trong trén 24 gid; nim trong khoang tir 5,0mg dén 15mg trén
mot kg thé trong trén 24 gio.

Theo céach khéc, liéu hitu hiéu c6 thé 1én t6i 500mg/m>. Thong thudng, lidu
hitu hiéu duge mong mudn nim trong khoang tir 25 dén SOOmg/mZ, t6t hon 12 nim
trong khoang tur 25 dén 500mg/m’, t6t hon 1a nim trong khoang tir 25 dén
350mg/m?, t6t hon 13 nim trong khoang tir 25 dén 350mg/m?, t6t hon nira 1a nim
trong khoang tir 25 dén 300mg/m?, tham chi t6t hon nita 13 nam trong khoang tir 25
dén 250mg/m?, tham chi t6t hon nita 13 nim trong khoang tir 50 dén 250mg/m2, va

tham chi t8t hon nira 12 nm trong khoang tir 75 dén 15 Omg/m>.

Théng thuong, trong Ung dung didu tri, viéc diéu tri s& 13 trong khoang thoi

gian c6 trang théi bénh.

Ngoai ra, s& 12 hién nhién d6i v6i chuyén gia binh thudng trong linh vyc nay
1a luong t6i wu va khoang cach cta cac lidu riéng 1¢ s& dugc x4c dinh bsi ban chat
va quy mo cia bénh ung thu dang duoc didu tri, dang, dudng va vi tri st dung, va
ban chét cia dbi twong cu thé dang duogc diéu tri. Tuong tu, tinh trang t8i wu 6 thé

dugc xac dinh bing cac k¥ thuat théng thudong.

Hop chét c6 cong thirc (I) c6 th8 dugc st dung minh n6 dé didu tri bénh ung
thu, hodc theo cach khac 1a két hop véi liéu phép xa tri va/hodic phau thuat va/hoic
cac chat diéu tri khac, vi du, tdc nhan hoa tri liéu va chét kich thich mién dich, 1a
mdt phén cua liéu phap hdn hop. Hop chit c6 cong thuc (I) c6 thé giy nhay céc té
bao ung thu chua biét hda véi tAe nhén hoa tri liéu khac va/hodc li€u phép xa tri.

Thuét ngit "liéu phap két hop" va "liéu phap phu" dugc dy dinh dé bao gdm
viée sit dung chét da diéu tri theo cach lién tiép trong phac dd ma s& tao ra tac dung
¢6 loi va duge dy dinh d8 bao gdm viéc sir dung cac chét nay trong ché phim duy
nhét hodic trong céc ché phdm riéng biét.

Liéu phép két hop c6 thé bao gdm cac hoat chét dugc st dung cing nhau, lan
luot, hodc cach nhau néu thich hop trong mdi trudng hop. Viée két hop céc hoat
chét bao gdm céc hop chét theo sang ché c6 thé 14 hiép dong.

Viéc cung st dung hop chét c6 cong thirc (I) vé6i (céc) chit diéu tri khéc c6
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thé dugc thuc hién bai hop chit ¢ cong thirc (I) & trong cliing mdt dang lidu don vi
& dang (cac) chat didu tri khac, hodc hop chét c6 cong thirc (I) va (c4c) chit didu ti
khac c6 thé c6 mit & dang lidu don vi riéng 1& va r&i ma dugc st dung l4n luot,
cung mot lac, hodc cung thoi diém. Viéc str dung 14n luot c6 thé 13 theo tht tu bat
ky néu cin, va c6 thé can tac dung sinh ly dang xay ra cia chét thtr nhét hodc chat
ban dau 12 hién tai khi chét thtt hai hodc chit sau cung duoc st dung, ddc biét 1a khi
tac dung tich lily hodc hi€p dong dugc mong muén. Khi duoc st dung riéng biét, c6
thé wu tien d6i hop chét c6 cong thirc (I) va chét khac dugc sir dung bing cling mot

duong st dung, méc du khong can thiét phai nhu vay.

Theo cac phuong an khic nhau cua sang ché, mot hodc nhidu hop chét c6
cong thire (I) ¢6 thé duge bao gdm trong lidu phéap két hop v6i phiu thuat va/hodc

liéu phép xa tri va/hodc mat hodc nhiéu tac nhan hoa tri liéu.

C6 nhiéu tac nhan hoa tri liéu duge st dung hién nay, trong danh gia 14m
sang va trong phat trién tién 14m sang, ma c6 thé dugc chon dé diéu tri bénh ung thu
két hop vé6i hop chit c6 cong thirc (I). Céc chét nay nidm trong mot vai danh muc
chinh, cu thé 13, chét thudc loai thubc khang sinh, chit alkyl hoa, chit chéng chuyén
hoéa, chit hormon, chit mién dich, chit thudc loai interferon va danh muc céc chét
hdn hop. Theo cach khac, tic nhin hoéa tri liéu khac, nhu chét wc ché proteaza co
chét kim loai (metallomatrix proteases-MMP) c6 thé duoc st dung. Céc chét thich
hop ¢6 thé duoc st dung trong liéu phap két hop bao gbdm cac chit dugc liét ke, vi
du, trong tai liéu: Merck Index, 4An Encyclopaedia of Chemicals, Drugs and
Biologicals, 12th Ed., 1996.

Khi duge st dung d& diéu tri khdi u ran, hop chit c6 cong thuc (I) ¢6 thé
dugce st dung vdi mot hodc nhiéu tic nhan hoéa tri liéu sau: adriamyxin, taxol,
docetaxel, flouracil, melphalan, cisplatin, alpha interferon, COMP
(xyclophosphamit, vincristin, metotrexat va prednison), etoposide, mBACOD
(metotrexat, bleomyxin, doxorubixin, xyclophosphamit, vincristin va dexametason),
PROMACE/MOPP (prednison, metotrexat (w/leucovin rescue), doxorubixin,
xyclophosphamit, taxol, etoposide/mecloetamin, vincristin, prednison va

procarbazin), vincristin, vinblastin, angioinhibin, TNP 470, pentosan polysulfat, yéu
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t6 tidu huyét cdu 4, angiostatin, LM 609, SU 101, CM 101, Techgalan, thalidomide,

SP-PG va cac chét twong tu.

Sang ché con duge mo ta dudi day co dua vao céac vi du khong gidi han sau.

Vi du thwe hién sang ché

Vi du 1 — Diéu ché hop chét c6 cong thirc (1)

Hop chét c6 cong thic (I) dai dién dugce diéu ché nhu sau.

Ry 0
Ris )
R
. o A BUGCI g,
—R _—
HO OH o " HO
R Ris

1a R; =Me, Ry, Ry=H, Ry3, R;s=H,R;4 = OH
1b Ry, Ry, Ry, Rys=H, Rj3 =F, R)y = OH

lc R, =Me, Ry, Ry, Rys =H, Rj3 =F, Rjy = OH
1d Ry, Ry, Ry, Ry, Rys=Me, Ryy = OMe

le R, =Me, Ry, Ry=H, Ry3, Rjs=F, R}y = OH

If R, =iPr, Ry, Ry, Rjs=H, R;3 =F, Ryy=OH

ig Ry, Ry, Rys =H, R, =Ef,R;3=E R}y =OH
1h R; = Me, Ry, Ry, K5 =H, Ry3, Ry, = -OCH,0-
1i R; =Me, Ry, Ry=H, Ry3, Rys = H, R;4 = NH,

a R, =Me, Ryg, Ryp, Rj, = OMe, Ry, Ry, Ry, Rys = H, Ry = OH
b Ry =Me, Ryg Rys = OMe, R, Rys = OH, Ry, Ry, By, Rjs=H
¢ R} =Me, Ryo Rp> = t-Bu, Ry, Ryy = OH, Ry, Ry, Ry, Rjs =H
d R} =Me, Rig Ry5, R =F, Ry, Ry, Ry3, Rys = H, Ryy = OH

e Ry, Ry, Ry, Rys =H, Ryg, Ry, Ryp, Ry3 =F, Ry, = OH

f R}, Ro Ry, Rys=H, Ryp, Rjy = OMe, Ryp, Ryg = OH, Ry3 =F

g Ry, Ry, Ry, Rys=H, Ryg, Ry, Ryy =OMe, Ry3=F, R4 = OH

| R} =Me, Ryg Ryp, Ryp, Ry3 = F, Ryg = OH, Ry, Ry, Rys =H

i R)=Me, Ro Rjy=OMe. Ryy, Rys = OH, Ry = F, Ry, Ry, Rys =H
i Ri=MeRo Ry Ry =OMe, Ry =F, Rjy = OH, Ry, Ry, Rys = H
k Ry, Ry, Ris = Me, Rog, Ryy, Ry = OMe, Ry, Ry, Ry, = OH

1 Ry R Rjs=Me, Ry Rin Ryy, Ryy = OMe, By, Ry =H
mRy=Me, Rjg, Rj; = OMe, Ry, Ryg = OH, Ry, Ry =F, Ry, Ry=H
n R, =Me, Rjg, R11, Rjp = OMe, Ry3, Rys=F, Ry = OH, Ry, Ry = H

7 /R13 Rio
7 HO. S
(e YO
OH \ 0 / \/ 11
Rys Ry

1j Ry =Me, Ry, Ry=H, Ry3, Rjs=H, R}y =NHAc

1k R\=Me, R, = Et, R3, Ry3, Rjs =H, Ry, = OH

11R; =Et, Ry, R3, Ry3, Ris=HR, =OH

1m R, =Me, Ry, R3, Ry3, Ris=H, Ry =OH

InR3, R;3 =F, R, Ry, Rjs=H,Ryy =OH
1oR;=Cl, Ry, R3, Ris=H, Rj3=F, Ry, =OH

1p R} =Me, Ry, R3, Rjs=H, Rj3=Cl, R}, =OH

1q Rj=Me, R, =Et, R3, Rjs=H, R;3=F, R}y =OH
1rR; =Me, Ry =Et,R;, Rjs=H, Rj3=Me, R}, =OH
1sR; =Me, R; =Et, R3, Rjs=HR;3=Mg¢, R}y =OH
1tR; =Me, R, =Et,R3, R;s=HR;3=F,R}y =OH

R
|7‘ﬁ|4
Ry JRis_ g
BN //nlo
\an
Rz
(0]
R
1oy

o R; =iPr, Ry, Ry, Rys=H, Ry3=F, Ry, Rj;=OMe, Ry}, Ry = OH

p R, Ry, Rys =H, Ry =Et, R;3=F, Ryg, R, = OMg¢, R}, R}y =OH

q R;=Me, Ry, Ry, Rj5=H, Rjp, Rj = OMe, Ry = OH, Ry3, R4 = -OCH,0-
r R; =Me, Ry, R3=H, Ry3, Rjs=H, Rjo, R, = OMe, R = OH, R, =NH,
s R; =Me, Ry, R3=H, Rj3, R;5=H, Ry, R;;=OMe, R;; = OH, R, =NHEt
t Rj=Me, R, =Et, Ry, Rj3, Rjs =H, Rjo, R, =OMe, Ry, Rjy = OH

uR; =Et Ry, Ry, Ry3, Rys=H, Ry, Rj=0Me, Ryy, Ryy =OH

vR,=Me, Ry, R3, Rj3, Ris =H, Ryp, R, =OMe, Ry;, Ry, =0H

wR3, Ry3 =F, R}, Ry, R5=H, Ryo, Ry, =OMe, Ry, Ry =OH

xR, =CL R}, Ry, Ris=H, Rj3=F, Rjo, R;;=OMe, Ry, R}y =0H

y R; =Me, Ry, R3, Kj5=H, Rj3 =Cl, Ry, R;, =OMe, R};, R, =OH

zR; =Me, R, =Ef, Ry, Rjs=H, Ry, R;3=0Me, Rj3 =F, R}, Ry =OH

aa R, = Me, R, =Et, R3, Rj5 =H, R, Rj; =OMe, Ry3 =Me, R}, Rjy = OH
bb R, =Me, R, =Et, R3, Rjs =H, Rjo, Rj3=Me, R)3=F, Ry, R}y =OH

cc Ry =Me, Ry =Et, R3, Rjs =H, Ry, Rj3 = OMe, Rj3 = Me, Ry, Ry = OH
dd R, = Me, R, =Et, R3, Rjs =H, Rjo, Rj3=Me, Rj3=F, R}, R |4 =OH

Buéc 1. ZnCl,, POCls, 70 °C, 2h; Buéc 2. DiPEA, Ac,0, 135°C, 18h. Budc
3. THF, BH;.Me,S trong THF, 35°C, 18h; Bué6c 4. Hj, Pd/C, EtOH, 3bar

(1bar=100kPa), 40°C, 18h.

Budc 1. (2,4-dihydroxy-3-metylphenyl) (4-hydroxyphenyl)metanon (1-1a)

2-metylresorcinol (50g, 1 duong lugng), axit 4-hydroxybenzoic (55,5g, 1
duong luong), kém clorua (120g, 2,2 dwong luong) va POCl; (550mL) duge bd
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sung vao binh trong didu kién N, va khudy. Hon hop nay dugc dun néng dén 70°C
trong 2 gid, 1am ngudi dén nhiét do trong phong va rét 1én da/nude (4L) gitt nhigt
d6 <30°C. Chét rén duoc loc, rira bing nuéce (3 14n x 500mL). Sau d6, chit rin 4m
duoc tai két tinh tir IMS (250mL) va 1am kho d8 tao ra san phdm 1a chét rin mau
cam 85g (87%). '"H NMR (300 MHz, DMSO-dg) & 12,91 (s, 1H), 10,59 (s, 1H),
10,30 (s, 1H), 7,28 (d, J= 8,9 Hz, 2H), 7,18 (d, /= 7,8 Hz, 1H), 6,46 (d, J= 8,9 Hz,
2H), 6,24 (d, J= 17,8 Hz, 1H), 2,02 (s, 3H).

Céc hop chét twong tu khac dugc didu ché biang phwong phap nay:

(2,4-Dihydroxyphenyl)(3-flo-4-hydroxyphenyl)metanon (1-1b) (47%). 'H
NMR (300 MHz, DMSO-d¢) § 11,90 (bs, 1H), 7,51-7,32 (m, 3H), 7,09 (t, J = 8,5
Hz, 1H), 6,45-6,33 (m, 2H).

(2,4-Dihydroxy-3-metylphenyl)(3-flo-4-hydroxyphenyl)metanon (1-1¢)
(41%)."H NMR (400 MHz, DMSO-dg) § 12,72 (s, 1H), 10,76 (s, 1H), 10,65 (s, 1H),
7,43 (dd, J = 1,96, 11,74 Hz, 1H), 7,33 (d, J = 9,00 Hz, 2H), 7,06 (t, J = 8,41 Hz,
1H), 6,45 (d, J= 9,00 Hz, 1H), 1,99 (s, 3H).

(2,4-Dihydroxy-3-metylphenyl) (4-metoxy-3,5-dimetylphenyl)metanon (1-
1d) (63%). "H NMR (300 MHz, DMSO-dg) & 12,89 (s, 1H), 10,67 (s, 1H), 10,15 (s,
1H), 7,38-7,15 (m, 3H), 6,52-6,43 (m, 1H), 3,72 (s, 3H), 2,28 (s, 6H).

(3,5-Diflo-4-hydroxyphenyl)(2,4-dihydroxy-3-metylphenyl)metanon  (1-1e)
(43%). '"H NMR (300 MHz, DMSO-ds) & 12,61 (s, 1H), 10,84 (bs, 1H), 9,70 (bs,
1H), 7,23-7,10 (m, 2H), 6,98-6,85 (m, 1H), 2,20 (s, 3H).

(2,4-Dihydroxy-3-i-propylphenyl)(3-flo-4-hydroxyphenyl)metanon ~ (1-1f)
(18%). 'H NMR (300 MHz, DMSO-dg) & 12,88 (bs, 1H), 7,62 (d, J = 8,9 Hz, 2H),
7,31 (d, J= 8,4 Hz, 1H), 7,12 (d, J= 8,9 Hz, 2H), 6,47 (d, J = 8,4 Hz, 1H), 1,95 (m,
2H), 1,65 (m, 2H), 1,2 (t, J=9,1Hz, 3H).

(2,4-Dihydroxy-5-etylphenyl)(3-flo-4-hydroxyphenyl)metanon (1-1g) (77%)
'H NMR (300 MHz, DMSO-d¢) & 7,41 (d, J= 1,2 Hz, 1H), 7,32 (d, /= 1,4 Hz, 1H),
7,22 (dd, J=1,2, 8,2 Hz), 7,08 (d, J= 1,2 Hz, 1H), 7,00 (d, J= 8,1 Hz, 1H), 2,51 (q,
J=9,1 Hz, 2H), 1,22 (t, J=9,2 Hz, 3H).
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(2,4-Dihydroxy-3-metylphenyl)(3-4-metylendioxyphenyl)metanon (1-1h)
(22%) 'H NMR (300 MHz, DMSO-dg) § 12,65 (br s, 1H), 9,87 (br s, 1H), 7,38 (d, J
= 8,2Hz, 1H), 7,25 (m, 2H), 7,05 (d, J = 8,3Hz, 1H), 6,43 (d, J = 8,2Hz, 1H), 6,06
(s, 2H), 2,02 (s, 3H).

(2,4-Dihydroxy-3-metylphenyl)(4-nitrophenyl)metanon (1-1i) (38%) 'H
NMR (300 MHz, DMSO-d¢) & 12,96 (br s, 1H), 8,33 (d, J = 8,7 Hz, 2H), 7,97 (d, J
= 8,8 Hz, 2H), 7,09 (d, J = 8,12 Hz, 1H), 6,90 (d, J= 8,2 Hz, 1H), 2,05 (s, 3H).

(2,4-Dihydroxy-3-metylphenyl)(4-axetamidephenyl)metanon (1-1j) (38%)
'H NMR (300 MHz, DMSO-dg) & 13,21 (br s, 1H), 9,66 (br s, 1H), 7,88 (d, J = 8,1
Hz, 2H), 7,44 (d, J= 8,4 Hz, 1H), 6,56 (d, J= 8,2 Hz, 1H), 6,50 (d, J= 8,3 Hz, 2H),
6,10 (s, 1H), 2,09 (s, 3H), 2,02 (s, 3H).

(2,4-Dihydroxy-5-etyl-3-metylphenyl)(4-hydroxyphenyl)metanon (1-1k)
(42%) "H NMR (300 MHz, DMSO-dg) & 13,55 (s, 1H), 11,20 (br, 1H), 10,90 (br,
1H), 7,44 (d, J= 8,2 Hz, 2H), 7,11 (s, 1H), 6,99 (d, J = 8,2 Hz, 2H), 3,45 (q, J= 7.9
Hz, 2H), 2,2 (s, 3H), 1,34 (t, J = 8,0 Hz, 3H).

(2,4-Dihydroxy-3-etylphenyl)(4-hydroxyphenyl)metanon (1-11) 'H NMR
(300 MHz, DMSO-dg) 12,2 (s, 1H), 7,43 (d, J = 8,3 Hz, 1H), 7,35 (d, /= 8,4 Hz,
2H), 7,11 (d, J = 8,2 Hz, 1H), 6,55 (d, J = 8,4Hz, 2H), 2,65 (m, 2H), 1,04 (t, J=7.8
Hz, 3H).

(2,4-Dihydroxy-5-metylphenyl)(4-hydroxyphenyl)metanon (1-1m) 'H NMR
(300 MHz, DMSO-dg) & 11,90 (s, 1H), 10,90-95 (br, 2H), 7,40 (d, J = 8,3 Hz, 2H),
7,33 (s, 1H), 7,11 (d, J = 8,3 Hz, 2H), 6,33 (s, 1H), 2,05 (s, 3H). |

(2,4-Dihydroxy-5-flophenyl)(3-flo-4-hydroxyphenyl)metanon (1-1n'H NMR
(300 MHz, DMSO-dg) 8 7,99 (m, 1H), 7,55-7,35 (m, 3H), 7,05 (m, 1H), 6,55 (s,
1H).

(5-clo-2,4-Dihydroxyphenyl)(3-flo-4-hydroxyphenyl)metanon (1-10'H NMR
(300 MHz, DMSO-dg) & 11,11 (s, 1H), 7,89 (m, 1H), 7,55-45 (m, 2H), 7,11 (s, 1H),
6,5 (s, 1H).
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(2,4-Dihydroxy-3-metylphenyl)(3-clo-4-hydroxyphenyl)metanon (1-1p)'H
NMR (300 MHz, DMSO-dg) & 12,91 (s, 1H), 11,11 (br, 1H), 10,65 (br, 1H), 7,90 (s,
1H), 7,55 (d, J = 8,2 Hz, 1H), 7,36 (d, J = 8,3 Hz, 1H), 7,11 (d, J = 8,3 Hz, 1H),
6,23 (d, J= 8,2Hz, 1H) 2,05 (s, 3H).

(2,4-Dihydroxy-5-etyl-3-metylphenyl)(3-flo-4-hydroxyphenyl)metanon  (1-
1q) (42%) '"H NMR (300 MHz, DMSO-dg) & 13,55 (s, 1H), 11,20 (br, 1H), 10,90
(br, 1H), 7,55-7,45 (m, 2H), 7,11 (brs, 1H), 7,01 (s, 1H), 3,45 (q, J = 7,9 Hz, 2H),
2,2 (s, 3H), 1,34 (t, J= 8,0 Hz, 3H).

(2,4-Dihydroxy-5-etyl-3-metylphenyl)(3-metyl-4-hydroxyphenyl)metanon
(1-1r) (41%) "H NMR (300 MHz, DMSO-dq) 3 9,55 (s, 1H), 8,20 (br, 1H), 7,90 (br,
1H), 6,65 (d, J=7,1Hz, 1H), 6,60 (dd, J=7,1, 2,1 Hz, 1H), 6,45 (s, 1H), 6,35 (d, J=
2,1 Hz, 1H), 3,15 (q, J= 17,9 Hz, 2H), 2,2 (s, 3H), 1,14 (t, J= 8,0 Hz, 3H).

(2,4-Dihydroxy-5-etyl-3-metylphenyl)(2-metyl-4-hydroxyphenyl)metanon
(1-1s) (32%) "H NMR (300 MHz, DMSO-dq) & 9,59 (s, 1H), 8,60 (br, 1H), 7,95 (br,
1H), 6,68 (d, J=7,1 Hz, 1H), 6,60 (s, 1H), 6,56 (d, J= 7,Hz, 1H), 6,35 (dd, J = 6,9,
2,1 Hz, 1H), 3,25 (q, J= 17,8 Hz, 2H), 2,2 (s, 3H), 1,24 (t, /= 8,0 Hz, 3H).

(2,4-Dihydroxy-5-etyl-3-metylphenyl)(2-flo-4-hydroxyphenyl)metanon  (1-
1t) (38%) '"H NMR (300 MHz, DMSO-dg) § 10,9 (s, 1H), 9,16 (br, 1H), 7,95 (br,
1H), 6,78 (dd J = 6,9, 6,2 Hz, 1H), 6,62 (brd, J = 7,1 Hz, 1H), 6,56 (s, 1H), 6,45
(brd, J= 6,9 Hz, 1H), 3,28 (q, J= 7,8 Hz, 2H), 2,2 (s, 3H), 1,14 (t, J= 8,0 Hz, 3H).

Buéc 2. 3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxyphenyl)-8-metyl-2-

oxo0-2H-cromen-7-yl axetat (1-2a)

Cho (2,4-dihydroxy-3-metylphenyl) (4-hydroxyphenyl)metanon (36,8g, 1
duong lugng) va axit 3,5-dimetoxy-4-hydroxyphenylaxetic (32g, 1 duong lugng),
dugc vao anhydrit axetic (110mL), c6 khudy, sau d6 diisopropyletylamin (64,4g,
4,5 duong lugng) dugc bd sung vao trong 5 phut. Phan tmg nay dugc dun noéng dén
130-140°C trong 18 gio, sau d6 lam ngudi dén nhiét do trong phng va rét 1én trén
nuée (750mL). Dung dich chira nuée nay duge chiét baing DCM (2 lan x 750mL),
rira bing nude (500mL), nude mubi (300mL), 1am kho bing MgSOy,, sau d6 dugc

giai hdp dé tao ra chit rin nh6t mau ndu sim. Nguyén liéu tho duge xi ly bing
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EtOAc (200mL), khua“'ly, dun néng dén hdi lru va lam ngudi, chét rin duge loc hét,
rira bang EtOAc lanh (50mL) 8 tao ra chit rin mau vang nhat (66 g). Chét rin niy
duge xit 1y 2 x EtOAc (100mL), khudy & nhiét d trong phong trong 30 phut, loc dé
tao ra chét rin mau tring (62g, 76%). '"H NMR (300 MHz, CDCl;) § 7,18-7,07 (m,
5H), 6,93 (d, J = 8,3 Hz, 1H), 6,37 (s, 2H), 3,62 (s, 6H), 2,38 (s, 3H), 2,36 (s, 3H),
2,30 (s, 3H), 2,28 (s, 3H).

Céc hop chét khic duoc diéu ché bang phuong phap nay:

4-(7-Axetoxy-8-metyl-2-0x0-3-(3,4,5-trimetoxyphenyl)-2H-cromen-4-
yl)phenyl axetat (1-2b) (61%). 'H NMR (300 MHz, CDCls) 8 7,17-7,06 (m, 5H),
6,91 (d, J = 8,3 Hz, 1H), 6,34 (s, 2H), 3,80 (s, 3H), 3,65 (s, 6H), 2,38 (s, 3H), 2,36
(s, 3H), 2,30 (s, 3H).

3-(4-Axetoxy-3,5-di-tert-butylphenyl)-4-(4-axetoxyphenyl)-8-metyl-2-oxo-
2H-cromen-7-yl axetat (1-2¢) (21%). 'H NMR (300 MHz, CDCl3) § 7,20-7,00 (m,
7H), 6,94-6,86 (m, 2H), 2,36 (s, 3H), 2,34 (s, 3H), 2,29 (s, 3H), 1,44 (s, 9H), 1,09
(s, 9H).

4-(7-Axetoxy-8-metyl-2-0x0-3-(3,4,5-triflophenyl)-2 H-cromen-4-yl)phenyl
axetat (1-2d) (20%). "H NMR (300 MHz, CDCl;) § 7,18-7,08 (m, 5H), 7,01 (d, J =
8,8 Hz, 1H), 6,80-6,71 (m, 2H), 2,38 (s, 3H), 2,36 (s, 3H), 2,33 (s, 3H).

4-(7-Axetoxy-2-0x0-3-(3,4,5-triflophenyl)-2 H-cromen-4-yl)-2-flophenyl
axetat (1-2¢€) (76%). "H NMR (300 MHz, DMSO-dg)  7,57-7,29 (m, 4H), 7,21-7,10
(m, 4H), 2,31 (s, 6H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-3-flophenyl)-2-oxo-2 H-
cromen-7-yl axetat (1-2f) (68%). 'H NMR (300 MHz, CDCl3) § 7,31-7,20 (m, 2H),
7,17-7,10 (m, 1H), 7,07-6,98 (m, 2H), 6,94-6,88 (m, 1H), 6,38 (s, 2H), 3,64 (s, 6H),
2,36 (s, 3H), 2,34 (s, 3H), 2,29 (s, 3H).

4-(7-Axetoxy-2-0x0-3-(3,4,5-trimetoxyphenyl)-2H-cromen-4-yl)-2-
flophenyl axetat (1-2g) (50%). 'H NMR (300 MHz, CDCl3) § 7,32-7,22 (m, 2H),
7,18-7,05 (m, 1H), 7,08-6,90 (m, 3H), 6,33 (s, 2H), 3,72 (s, 3H), 3,69 (s, 6H), 2,38
(s, 6H).
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4-(4-Axetoxy-3-flophenyl)-8-metyl-2-oxo-3-(3,4,5-triflophenyl)-2 H-cromen-
7-yl axetat (1-2h) (49%). 'H NMR (300 MHz, CDCl3) § 7,37-7,05 (m, 4H), 7,03-
6,88 (m, 2H), 6,81-6,70 (m, 1H), 6,38 (s, 1H), 2,36 (bs, 9H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-3-flophenyl)-8-metyl-2-
ox0-2H-cromen-7-yl axetat (1-2i) (46%). "H NMR (300 MHz, CDCI3) o 7,18-6,87
(m, 5H), 6,39 (s, 2H), 3,66 (s, 6H), 2,38 (s, 3H), 2,36 (s, 3H), 2,33 (s, 3H), 2,29 (s,
3H).

4-(4-Axetoxy-3-flophenyl)-8-metyl-2-ox0-3-(3,4,5-trimetoxyphenyl)-2 H-
cromen-7-yl axetat (1-2j) (49%). "H NMR (300 MHz, CDCl5) & 7,16-6,89 (m, 5H),
6,34 (s, 2H), 3,82 (s, 3H), 3,68 (s, 6H), 2,38 (s, 3H), 2,34 (s, 3H), 2,31 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-metoxy-3,5-dimetylphenyl)-8-
metyl-2-oxo-2H-cromen-7-yl axetat (1-2k) (30%). 'H NMR (300 MHz, CDCl;) &
7,20 (d, J = 8,4 Hz, 1H), 6,92 (d, J= 8,4 Hz, 1H), 6,77 (s, 2H), 6,42 (s, 2H), 3,72 (s,
3H), 3,61 (s, 6H), 2,38 (s, 3H), 2,36 (s, 3H), 2,30 (s, 3H), 2,20 (s, 6H).

4-(4-Metoxy-3,5-dimetylphenyl)-8-metyl-2-oxo-3-(3,4,5-trimetoxyphenyl)-
2H-cromen-7-yl axetat (1-21) (34%). 'H NMR (300 MHz, CDCl3) 6 7,15 (d, J= 8,7
Hz, 1H), 6,90 (d, J = 8,7 Hz, 1H), 6,76 (s, 2H), 6,38 (s, 2H), 3,80 (s, 3H), 3,71 (s,
3H), 3,66 (s, 6H), 2,39 (s, 3H), 2,37 (s, 3H), 2,30 (s, 3H), 2,20 (s, 6H).

4-(4-Axetoxy-3,5-diflophenyl)-3-(4-axetoxy-3,5-dimetoxyphenyl)-8-metyl-
2-0x0-2H-cromen-7-yl axetat (1-2m) (30%). 'H NMR (300 MHz, CDCl3) & 7,03-
6,90 (m, 3H), 6,84-6,76 (m, 1H), 6,47 (s, 2H), 3,73 (s, 6H), 2,39 (s, 3H), 2,37 (s,
3H), 2,34 (s, 3H), 2,28 (s, 3H).

4-(4-Axetoxy-3,5-diflophenyl)-8-metyl-2-ox0-3-(3,4,5-trimetoxyphenyl)-
2H-cromen-7-yl axetat (1-2n) (22%). "H NMR (300 MHz, CDCl;) § 7,03-6,77 (m,
4H), 6,40 (s, 2H), 3,77 (s, 3H), 3,71 (s, 6H), 2,38 (s, 3H), 2,36 (s, 3H), 2,34 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(3-flo-4-axetoxyphenyl)-8-propyl-2-
oxo-2H-cromen-7-yl axetat (1-20) (34%). "H NMR (300 MHz, CDCl;) & 7,18 (d, J
= 8,2 Hz, 2H), 7,15-09 (m, 2H), 6,87 (d, J = 8,2 Hz, 2H), 6,82 (d, J = 8,5 Hz, 1H),
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6,36 (s, 2H), 3,73 (s, 6H), 2,75 (t, J=7,6Hz, 2H), 2,13 (s, 3H), 2,10 (s, 3H), 2,05 (s,
3H), 1,65 (m, 1H), 1,06 (t, J=7,6 Hz, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(3-flo-4-axetoxyphenyl)-6-etyl-2-oxo-
2H-cromen-7-yl axetat (1-2p) (34%). 'H NMR (300 MHz, CDCl;) § 7,18 (s, 1H),
7,16 (m, 1H), 7,08 (s, 1H), 7,04 (dd, J= 8,2, 1,5 Hz, 1H), 6,95 (dd, J = 8,3, 2,5 Hz,
1H), 6,35 (s, 2H), 3,56 (s, 6H), 2,56 (q, J = 7,6 Hz, 2H), 2,12 (s, 3H), 2,10 (s, 3H),
2,09 (s, 3H), 1,04 (t, J="7,7Hz, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(3,4-metylendioxyphenyl)-8-metyl-2-
0x0-2H-cromen-7-yl axetat (1-2q) (75%). "H NMR (300 MHz, CDCls) § 7,20 (d, J
= 8,3 Hz, 1H), 6,96 (d, J = 8,2 Hz, 1H), 6,75 (d, J = 8,2 Hz, 1H), 6,56 (d, J= 8,3
Hz, 1H), 6,51 (s, 1H), 6,34 (s, 2H), 5,96 (s, 1H), 5,91 (s, 1H), 3,58 (s, 6H), 2,25 (s,
3H), 2,20 (s, 3H), 1,65 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-nitrophenyl)-8-metyl-2-oxo-2H-
cromen-7-yl axetat (1-2r) (25%). "H NMR (300 MHz, CDCl5) § 8,25 (d, J= 8,6 Hz,
2H), 7,35 (d, J= 8,4 Hz, 2H), 6,96 (m, 2H), 6,34 (s, 2H), 3,67 (s, 6H), 2,25 (s, 3H),
2,21 (s, 3H), 1,89 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-etylaminophenyl)-8-metyl-2-oxo-
2H-cromen-7-yl axetat (1-2s) (45%). "H NMR (300 MHz, CDCl3) & 7,51 (d, J= 8,2
Hz, 2H), 7,17 (d, J= 8,2 Hz, 1H), 7,09 (d, J = 8,2 Hz, 2H), 6,87 (d, J = 8,3 Hz, 1H),
6,43 (s, 2H), 3,61 (s, 6H), 2,42 (s, 3H), 2,25 (s, 3H), 2,12 (s, 3H), 1,96 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxyphenyl)-6-etyl-8-metyl-2-
oxo-2H-cromen-7-yl axetat (1-2t) (25%). 'H NMR (300 MHz, CDCl3) § 7,18 (d, J
= 8,2 Hz, 2H), 6,96 (s, 1H), 6,87 (d, J= 8,3 Hz, 2H), 6,35 (s, 2H), 3,61 (s, 6H), 2,32
(q,J= 7,2 Hz, 2H), 2,25 (s, 3H), 2,21 (s, 3H), 2,16 (s, 3H), 1,95 (s, 3H), 1,05 (t, /=
7,2 Hz, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxyphenyl)-8-etyl-2-oxo-2 H-
cromen-7-yl axetat (1-2u) (45%). 'H NMR (300 MHz, CDCl;) & 7,21 (d, J = 8,2
Hz, 2H), 7,10 (d, J = 8,4Hz, 1H), 6,97 (d, J = 8,3 Hz, 2H), 6,91 (d, J = 8,4 Hz, 1H),
6,41 (s, 2H), 3,61 (s, 6H), 2,81 (q, J = 7,2 Hz, 2H), 2,25 (s, 3H), 2,21 (s, 3H), 2,18
(s, 3H), 1,25 (t, J=7,1Hz, 3H).
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3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxyphenyl)-6-metyl-2-oxo-2H-
cromen-7-yl axetat (1-2v) (55%). "H NMR (300 MHz, CDCl5) § 7,21 (d, J= 8,2 Hz,
2H), 7,18 (d, J = 8,2 Hz, 2H), 7,07 (m, 1H), 6,88 (m,1H), 6,34 (s, 2H), 3,61 (s, 6H),
2,28 (s, 3H), 2,21 (s, 3H), 2,18 (s, 3H), 1,96 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-3-flophenyl)-5-flo-2-oxo-
2H-cromen-7-yl axetat (1-2w) (15%). '"H NMR (300 MHz, CDCl;) & 7,07-7,02 (m,
2H), 6,96-86 (m, 1H), 6,58 (s, 1H), 6,50 (s, 1H), 6,36 (s, 2H), 3,61 (s, 6H), 2,23 (s,
3H), 2,21 (s, 3H), 2,18 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxyphenyl)-6-clo-2-ox0-2H-
cromen-7-yl axetat (1-2x) (45%). 'H NMR (300 MHz, CDCls) & 7,21 (m, 2H), 7,18
(dd, J= 1,4, 1,2 Hz, 1H), 7,02 (dd, J= 1,2, 8,1 Hz, 1H), 6,96 (dd, J = 1,3, 8,6 Hz,
1H), 6,41 (s, 2H), 3,61 (s, 6H), 2,45 (s, 3H), 2,35 (s, 3H), 2,21 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-3-chlorophenyl)-8-metyl-
2-0x0-2H-cromen-7-yl axetat (1-2y) (55%). "H NMR (300 MHz, CDCl3) § 7,31 (s,
1H), 7,10 (m, 2H), 7,05-7,01 (m, 2H), 6,45 (s, 2H), 3,66 (s, 6H), 2,35 (s, 3H), 2,21
(s, 3H), 2,18 (s, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-3-flophenyl)-6-etyl-8-
metyl-2-oxo0-2H-cromen-7-yl axetat (1-2z) (35%). 'H NMR (300 MHz, CDCls) &
7,07-7,02 (m, 2H), 6,96-88 (m, 1H), 6,86 (s, 1H), 6,35 (s, 2H), 3,61 (s, 6H), 2,32 (q,
J=172Hz, 2H), 2,25 (s, 3H), 2,21 (s, 3H), 2,16 (s, 3H), 1,95 (s, 3H), 1,05 (t, /=7,2
Hz, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-3-metylphenyl)-6-etyl-8-
metyl-2-oxo0-2H-cromen-7-yl axetat (1-2aa) (38%). 'H NMR (300 MHz, CDCls)
56,68 (d, J = 7,5 Hz, 1H), 6,65 (dd, J= 7,1, 2,1 Hz, 1H), 6,45 (s, 1H), 6,35 (d, J =
2,1 Hz, 1H), 5,98 (s, 2H), 3,61 (s, 6H), 2,38 (q, J = 7,2 Hz, 2H), 2,26 (s, 3H), 2,18
(s, 3H), 2,16 (s, 3H), 1,95 (s, 3H), 1,05 (t, /= 7,2 Hz, 3H).

3-(4-Axetoxy-3,5-dimetylphenyl)-4-(4-axetoxy-3-metylphenyl)-6-etyl-8-
metyl-2-ox0-2H-cromen-7-yl axetat (1-2bb) (38%). 'H NMR (300 MHz, CDCl;)
86,68 (d, J= 7,5 Hz, 1H), 6,65 (dd, J = 7.1, 2,1 Hz, 1H), 6,45 (s, 1H), 6,35 (d, J =
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2.1 Hz, 1H), 6,23 (s, 2H), 2,31 (q, J = 7,2 Hz, 2H), 2,23 (s, 3H), 2,15 (s, 3H), 2,14
(s, 3H), 2,11 (s, 6H), 1,98 (s, 3H), 1,15 (t, J= 7,2 Hz, 3H).

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxy-2-metylphenyl)-6-etyl-8-
metyl-2-ox0-2H-cromen-7-yl axetat (1-2cc) (36%). 'H NMR (300 MHz, CDCl;)
56,68 (d, J=7,1 Hz, 1H), 6,60 (s, 1H), 6,46 (d, J = 7,Hz, 1H), 6,30 (dd, J=6,9, 2,1
Hz, 1H), 5,92 (s, 2H), 3,65 (s, 6H), 2,33 (q, J = 7,2 Hz, 2H), 2,2 (s, 3H), 2,18 (s,
3H), 2,16 (s, 3H), 1,95 (s, 3H), 1,15 (t, J= 7,2 Hz, 3H).

3-(4-Axetoxy-3,5-dimetylphenyl)-4-(4-axetoxy-2-flophenyl)-6-etyl-8-metyl-
2-0x0-2H-cromen-7-yl axetat (1-2dd) (38%). '"H NMR (300 MHz, CDCls) 86,88
(dd J= 6.9, 6,5 Hz, 1H), 6,66 (brd, J= 7,0 Hz, 1H), 6,56(s, 1H), 6,45 (brd, J = 6,5
Hz, 1H), 2,31 (q, J = 7,2 Hz, 2H), 2,29 (s, 3H), 2,18 (s, 3H), 2,14 (s, 3H), 2,12 (s,
6H), 1,95 (s, 3H), 1,17 (t, J= 7,2 Hz, 3H).

Buéc 3. 3-(4-Hydroxy-3,5-dimetoxyphenyl)-4-(4-hydroxyphenyl)-8-metyl-
2H-cromen-7-ol (1-3a)

3-(4-Axetoxy-3,5-dimetoxyphenyl)-4-(4-axetoxyphenyl)-8-metyl-2-oxo-2H-
cromen-7-yl axetat (24g, 1 dwong luong), va THF (1500mL) dugc bd sung vio binh
dué6i N, va 1am lanh dén 5°C. Phitc boran dimetyl sulfua 2M trong THF (400mL, 18
duong lugng) duogc bd sung vio trong 10 phut. Dung dich nay duoc khudy trong 2
gio & nhiét dd nay, sau d6 dun nong dén 40°C. Hon hop ndy duge rét 1én trén HCL
2M (2000mL) & nhiét d6 < 15 °C, sau d6 chiét bing EtOAc (2 1an x 1000mL). Céc
chét hitu co thu gom dugc rira bing nuéce (2 14n x 1000mL), nudc mubi, 1am kho
(MgSO,) sau do giai hap dén kho tao ra hop chit tho (1-3a) la chét rdn nhét mau
vang. Nguyén liéu ndy duogc tinh ché bing sic ky cdt, tich rira v6i heptan trén
heptane/EtOAc 3:2, Phin doan san phim dugc gidi hép dé tao ra hop chét néu & dé
muc nay (9,5g, 53%) l1a chét rin mau cam.'"H NMR (300 MHz, Axeton-dg) & 8,39
(bs, 2H), 7,14 (s, 1H), 6,98 (d, J = 8,6 Hz, 2H), 6,82 (d, J = 8,6 Hz, 2H), 6,54 (d, J =
7,9 Hz, 1H), 6,40 (d, J = 7,9 Hz, 1H), 6,35 (s, 2H), 5,07 (s, 2H), 3,61 (s, 6H), 2,12
(s, 3H).

Céc hop chét trong tu khac dugc diéu ché bing phwong phép nay:
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4-(4-Hydroxyphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)-2 H-cromen-7-o0l
(1-3b) (47%). "H NMR (300 MHz, Axeton-ds) 5 8,38 (bs, 2H), 6,98 (d, /= 8,8 Hz,
2H), 6,81 (d, J = 8,8 Hz, 2H), 6,53 (d, J= 7,9 Hz, 1H), 6,43-6,35 (m, 3H), 5,08 (s,
2H), 3,66 (s, 3H), 3,61 (s, 6H), 2,22 (s, 3H).

3-(3,5-Di-tert-butyl-4-hydroxyphenyl)-4-(4-hydroxyphenyl)-8-metyl-2 H-
cromen-7-ol (1-3c) (36%). "H NMR (300 MHz, Axeton-dg) & 8,36-8,29 (m, 2H),
7,50-7,42 (m, 1H), 6,94-6,77 (m, SH), 6,52 (d, J= 7,9 Hz, 1H), 6,39 (d, /=79 Hz,
1H), 5,97 (s, 1H), 5,09 (s, 2H), 2,13 (s, 3H), 1,51 (s, 9H), 1,30 (s, 9H).

4-(4-Hydroxyphenyl)-8-metyl-3-(3,4,5-triflophenyl)-2H-cromen-7-ol - (1-3d)
(41%). 'H NMR (300 MHz, Axeton-ds) & 8,52 (bs, 1H), 8,50 (bs, 1H), 6,98 (d, J =
8,3 Hz, 2H), 6,90-6,80 (m, 4H), 6,54 (d, J= 7,9 Hz, 1H), 6,47 (d, /= 7,9 Hz, 1H),
5,05 (s, 2H), 2,12 (s, 3H).

4-(3-Flo-4-hydroxyphenyl)-3-(3,4,5-triflophenyl)-2 H-cromen-7-ol (1-3e)
(34%). 'H NMR (300 MHz, Axeton-dg) & 8,80 (bs, 1H), 8,66 (bs, 1H), 7,05-6,77
(m, 5H), 6,74-6,66 (m, 1H), 6,45-6,34 (m, 2H), 5,03 (s, 2H).

4-(3-Flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-cromen-
7-0l (1-3f) (44 %). '"H NMR (300 MHz, Axeton-dg) & 8,72 (bs, 1H), 8,57 (bs, 1H),
7,20 (bs, 1H), 7,06-6,96 (m, 1H), 6,91-6,80 (m, 2H), 6,81-6,75 (m, 1H), 6,45-6,37
(m, 4H), 5,08 (s, 2H), 3,63 (s, 6H).

4-(3-Flo-4-hydroxyphenyl)-3-(3,4,5-trimetoxyphenyl)-2H-cromen-7-ol  (1-
3g) (48%). '"H NMR (300 MHz, Axeton-dg) & 8,74 (bs, 1H), 8,59 (bs, 1H), 7,04
6,80 (m, 3H), 6,84-6,82 (m, 1H), 6,48-6,37 (m, 4H), 5,08 (s, 2H), 3,70 (s, 3H), 3,62
(s, 6H).

4-(3-Flo-4-hydroxyphenyl)-8-metyl-3-(3,4,5-triflophenyl)-2 H-cromen-7-
ol(1-3h) (48%). '"H NMR (300 MHz, Axeton-dg) & 8,80 (bs, 1H), 8,57 (bs, 1H),
7,04-6,75 (m, 5H), 6,54 (d, J = 8,2 Hz, 1H), 6,43 (d, J = 8,2 Hz, 1H), 5,06 (s, 2H),
2,12 (s, 3H).

4-(3-Flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-metyl-2H-
cromen-7-ol (1-3i) (53%). '"H NMR (300 MHz, Axeton-dg) 8 8,66 (bs, 1H), 8,37
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(bs, 1H), 7,19 (bs, 1H), 7,06-6,76 (m, 3H), 6,53 (d, J = 8,5 Hz, 1H), 6,45-6,35 (m,
3H), 5,07 (s, 2H), 3,63 (s, 6H), 2,17 (s, 3H).

4-(3-Flo-4-hydroxyphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)-2 H-cromen-
7-0l (1-3j) (49%). '"H NMR (300 MHz, Axeton-dg) & 8,68 (bs, 1H), 8,49 (bs, 1H),
7,04-6,77 (m, 3H), 6,53 (d, J = 8,5 Hz, 1H), 6,48-6,36 (m, 3H), 5,07 (s, 2H), 3,68
(s, 3H), 3,65 (s, 6H), 2,13 (s, 3H).

3-(4-Hydroxy-3,5-dimetoxyphenyl)-4-(4-metoxy-3,5-dimetylphenyl)-8-
metyl-2H-cromen-7-ol (1-3Kk) (22%). 'H NMR (300 MHz, Axeton-dg) & 8,37 (bs,
1H), 7,21 (bs, 1H), 6,32 (s, 2H), 6,49-6,34 (m, 4H), 5,08 (s, 2H), 3,71 (s, 3H), 3,60
(s, 6H), 2,22 (s, 6H), 2,13 (s, 3H).

4-(4-Metoxy-3,5-dimetylphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)-2H-
cromen-7-ol (1-31) (15%). "H NMR (300 MHz, Axeton-dg) & 8,41 (bs, 1H), 6,81 (s,
2H), 6,49-6,36 (m, 4H), 5,08 (s, 2H), 3,73 (s, 3H), 3,66 (s, 3H), 3,61 (s, 6H), 2,22
(s, 6H), 2,12 (s, 3H).

4-(3,5-Diflo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-metyl-
2H-cromen-7-ol (1-3m) (47%). "H NMR (300 MHz, Axeton-dg) & 6,86-6,74 (m,
2H), 6,47-6,36 (m, 4H), 5,10 (s, 2H), 3,66 (s, 6H), 2,13 (s, 3H).

4-(3,5-Diflo-4-hydroxyphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)-2 H-
cromen-7-ol (1-3n) (55%). 'H NMR (300 MHz, Axeton-dg) & 6,86-6,75 (m, 2H),
6,49-6,37 (m, 4H), 5,12 (s, 2H), 3,66 (s, 9H), 2,14 (s, 3H).

4-(3-flo-4-hydroxyphenyl)-8-propyl-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-
cromen-7-ol (1-30) (36%). "H NMR (300 MHz, Axeton-dg) & 8,72 (s, 1H), 8,12 (s,
1H), 7,05 (s, 1H), 7,01 (m, 1H), 6,95-78 (m, 2H), 6,48 (d, J = 8,1 Hz, 2H), 6,45 (d,
J=8,1Hz, 2H), 6,41 (s, 2H), 5,02 (s, 2H), 3,71 (s, 6H), 2,65 (m, 1H), 1,65 (m, 1H),
1,06 (t, /= 7,1Hz, 3H).

4-(3-flo-4-hydroxyphenyl)-6-etyl-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-
cromen-7-ol (1-3p) (54%). "H NMR (300 MHz, Axeton-dg) & 8,54 (s, 1H), 8,05 (s,
1H), 7,29 (s, 1H), 7,05 (m, 1H), 6,78 (m, 1H), 6,66 (s, 1H), 6,45 (s, 1H), 6,34 (s,
2H), 5,04 (s, 2H), 3,65 (s, 6H), 2,45 (m, 2H), 1,06 (t, /= 7,1 Hz, 3H).
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3-(4-hydroxy-3,5-dimetoxyphenyl)-4-(3,4-metylendioxyphenyl)-8-metyl-
2H-cromen-7-o0l (1-3q) (54%). 'H NMR (300 MHz, Axeton-dg) & 8,23 (s, 1H), 7,31
(s, 1H), 6,82 (d, J= 8,01 Hz, 1H), 6,66 (d, J = 8,1 Hz, 1H), 6,61 (s, 1H), 6,50 (d, J =
8,2 Hz, 1H), 6,42 (s, 2H), 6,40 (d, J = 8,2 Hz, 1H), 6,04 (s, 2H), 5,11 (s, 2H), 3,57
(s, 6H), 1,78 (s, 3H).

3-(4-hydroxy-3,5-dimetoxyphenyl)-4-(4-nitrophenyl)-8-metyl--2 H-cromen-
7-0l (1-3r) (24%). 'H NMR (300 MHz, Axeton-ds) & 8,23 (s, 1H), 8,23 (d, J = 8,6
Hz, 2H), 7,45 (d, J = 8,4 Hz, 2H), 7,25 (s, 1H), 6,38 (s, 2H), 6,32 (s, 2H), 5,04 (s,
2H), 3,56 (s, 6H), 2,01 (s, 3H).

3-(4-hydroxy-3,5-dimetoxyphenyl)-4-(4-etylaminophenyl)-8-metyl-2 H-
cromen-7-ol (1-3s) (21%). 'H NMR (300 MHz, Axeton-dg) 8 8,23 (s, 1H), 7,22 (d,
J= 8,2 Hz, 1H), 6,97 (d, J = 8,2 Hz, 2H), 6,66 (d, J = 8,3 Hz, 2H), 6,34 (d, /= 8,2
Hz, 1H), 6,34 (s, 2H), 5,04 (s, 2H), 3,45 (s, 6H), 3,05 (m, 2H), 1,06 (t, J = 7,6 Hz,
3H).

4-(4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-
cromen-7-ol (1-3t) (31%). "H NMR (300 MHz, Axeton-ds) & 8,67 (s, 1H), 7,45 (s,
1H), 7,05 (d, J = 8,3 Hz, 2H), 6,98 (d, J = 8,3 Hz, 2H), 6,65 (s, 1H), 6,45 (s, 2H),
5,08 (s, 2H), 3,56 (s, 6H), 2,55 (m, 2H), 2,05 (s, 3H), 1,07 (t, /= 7,2 Hz, 3H).

4-(4-hydroxyphenyl)-8-etyl-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-cromen-
7-0l (1-3u) (61%). 'H NMR (300 MHz, Axeton-dg) 8 8,34 (s, 1H), 8,11 (s, 1H),
7,26 (s, 1H), 7,01 (m, 2H), 6,76 (m, 2H), 6,56 (d, J = 8,1 Hz, 1H), 6,50 (d, J = 8,2
Hz, 1H), 6,45 (s, 2H), 5,10 (s, 2H), 3,47 (s, 6H), 2,65 (m, 2H), 1,06 (t, J= 7,5 Hz,
3H).

4-(4-hydroxyphenyl)-6-metyl-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-
cromen-7-ol (1-3v) (68%). 'H NMR (300 MHz, Axeton-ds) 5 8,88 (s, 1H), 8,23 (s,
1H), 7,33 (d, J = 3 Hz, 1H), 7,05 (m, 2H), 6,78 (m, 2H), 6,65 (s, 1H), 6,34 (s, 2H),
5,11 (s, 2H), 3,56 (s, 6H), 2,07 (s, 3H).

4-(3-flo-4-hydroxyphenyl)-5-flo-3-(4-hydroxy-3,5-dimetoxyphenyl)-2 H-
cromen-7-ol (1-3w) (21%). 'H NMR (300 MHz, Axeton-dg) & 8,12 (s, 1H), 7,23 (s,
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1H), 6,88-76 (m, 3H), 6,50 (s, 1H), 6,45 (s, 2H), 6,05 (d, J = 8,2 Hz, 1H), 4,89 (s,
2H), 3,56 (s, 6H).

6-clo-4-(3-flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-trimetoxyphenyl)-2 H-
cromen-7-ol (1-3x) (21%). 'H NMR (300 MHz, Axeton-dg) 7,32 (m, 1H), 7,16-09
(m, 2H), 6,94 (s, 1H), 6,59 (s, 1H), 6,39 (s, 2H), 5,10 (s, 2H), 3,65 (s, 6H).

4-(3-clo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-metyl-2H-
cromen-7-ol (1-3y) (41%). 'H NMR (300 MHz, Axeton-dg) & 7,11 (d, J = 1,6 Hz,
1H), 6,96 (d, J = 8,1 Hz, 1H), 6,88 (dd, J= 1,2, 8,2 Hz, 1H), 6,55 (d, J = 8,2 Hz,
1H), 6,45 (d, J= 8,1 Hz, 1H), 6,42 (s, 2H), 5,11 (s, 2H), 3,65 (s, 6H), 2,05 (s, 3H).

4-(3-flo-4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-
dimetoxyphenyl)-2H-cromen-7-ol (1-3z) (41%). 'H NMR (300 MHz, Axeton-dg) &
8,77 (s, 1H), 7,49 (s, 1H), 7,15 (m, 2H), 6,98 (brs, 1H), 6,65 (s, 1H), 6,45 (s, 2H),
5,08 (s, 2H), 3,56 (s, 6H), 2,55 (m, 2H), 2,05 (s, 3H), 1,07 (t, J= 7,2 Hz, 3H).

4-(3-metyl-4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-
dimetoxyphenyl)-2H-cromen-7-ol (1-3aa) (38%). 'H NMR (300 MHz, CDCl3) &
8,22 (br , 2H), 7,66 (s, 1H), 6,62 (d, J=7,1 Hz, 1H), 6,55 (dd, J=17,1, 2,3 Hz, 1H),
6,41 (s, 1H), 6,38 (d, J= 2,5 Hz, 1H), 5,95 (s, 2H), 3,51 (s, 6H), 2,32 (q, /="7,2 Hz,
2H), 2,21 (s, 3H), 2,18 (s, 3H), 2,14 (s, 3H), 1,92 (s, 3H), 1,05 (t, J= 7,2 Hz, 3H).

4-(3-flo-4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-
dimetoxyphenyl)-2H-cromen-7-ol (1-3bb) (38%). 'H NMR (300 MHz, CDCl;)
86,68 (d, J= 7,5 Hz, 1H), 6,65 (dd, J=7,1, 2,1 Hz, 1H), 6,45 (s, 1H), 6,35 (d, J =
2,1 Hz, 1H), 6,23 (s, 2H), 2,31 (q, J = 7,2 Hz, 2H), 2,23 (s, 3H), 2,15 (s, 3H), 2,14
(s, 3H), 2,11 (s, 6H), 1,98 (s, 3H), 1,15 (t, J= 7,2 Hz, 3H).

3-(4-Axetoxy-3,5-dimetylphenyl)-4-(4-axetoxy-3-metylphenyl)-6-etyl-8-
metyl-2-ox0-2H-cromen-7-yl axetat (1-3cc) (36%). 'H NMR (300 MHz, CDCl;)
86,68 (d, J= 7,1 Hz, 1H), 6,60 (s, 1H), 6,46 (d, J=7 Hz, 1H), 6,30 (dd, /=6.9, 2,1
Hz, 1H), 5,92 (s, 2H), 3,65 (s, 6H), 2,33 (q, J = 7,2Hz, 2H), 2,2 (s, 3H), 2,18 (s,
3H), 2,16 (s, 3H), 1,95 (s, 3H), 1,15 (t, J= 7,2 Hz, 3H).
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3-(4-Axetoxy-3,5-dimetylphenyl)-4-(4-axetoxy-2-flophenyl)-6-etyl-8-metyl-
2-0x0-2H-cromen-7-yl axetat (1-3dd) (38%). 'H NMR (300 MHz, CDCl3) & 9,08
(br 1H), 8,65 (s, 1H), 8,22 (br 1H), 6,81 (dd J= 6,6, 6,3 Hz, 1H), 6,62 (brd, J=7,0
Hz, 1H), 6,46 (s, 1H), 6,35 (brd, J = 6,5 Hz, 1H), 2,31 (q, J = 7,2 Hz, 2H), 2,29 (s,
3H), 2,18 (s, 3H), 2,14 (s, 3H), 2,12 (s, 6H), 1,95 (s, 3H), 1,17 (t, J= 7,2 Hz, 3H).

Budc 4, 3-(4-Hydroxy-3,5-dimetoxyphenyl)-4-(4-hydroxyphenyl)-8-
metylchroman-7-ol (Hop chét 2) (1-4a)

3-(4-Hydroxy-3,5-dimetoxyphenyl)-4-(4-hydroxyphenyl)-8-metyl-2H-

cromen-7-ol (4,8g, 1 duong lugng), IMS (500mL) va Pd/C 10 % bot nhéo loai 338
(3,0 g) dugc bd sung vio thiét bj hydro héa va nap day H, 2,5bar (1bar=100kPa).
Phan tng nay dugc dé & 40°C qua dém va thé hién sy chuyén héa hoan toan. Chét
xuc tac duoc loc hét va nudc loc duoc giai hép dén kho. Ba mé bf?lng nhau duogc tron
va 1am kho dé tao ra 12,6 g (88%) hop chét c6 cong thirc 2 1a chét rin mau tring
nhd. '"H NMR (300 MHz, Axeton-dg) 8 6,65-6,51 (m, 5H), 6,40 (d, J= 7,9 Hz, 1H),
6,04 (s, 2H), 4,44-4,35 (m, 1H), 4,25-4,15 (m, 2H), 3,64 (s, 6H), 3,46-3,37 (m, 1H),
2,15 (s, 3H).

Hop chét c6 cong thie (I) khac duge didu ché bang phwong phép nay:

4-(4-Hydroxyphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)chroman-7-ol (Hop
chit 1) (1-4b) (99%). 'H NMR (300 MHz, Axeton-dg)  6,63-6,49 (m, 5H), 6,36 (d,
J =19 Hz, 1H), 6,04 (s, 2H), 4,46-4,36 (m, 1H), 4,25-4,17 (m, 2H), 3,68 (s, 3H),
3,63 (s, 6H), 3,49-3,40 (m, 1H), 2,15 (s, 3H).

3-(3,5-Di-tert-butyl-4-hydroxyphenyl)-4-(4-hydroxyphenyl)-8-
metylchroman-7-ol (Hop chét 3) (1-4¢) (33%).1H NMR (300 MHz, Axeton-dg) &
8,10 (bs 1H), 8,05 (bs, 1H) 7,28-7,20 (m, 1H), 6,63-6,52 (m, 3H), 6,43-6,36 (m,
2H), 6,04 (s, 2H), 4,47-4,35 (m, 1H), 4,24-4,09 (m, 2H), 3,64 (s, 6H), 3,78-3,66 (m,
1H), 2,15 (s, 3H), 1,45 (s, 9H), 1,32 (s, 9H).

4-(4-Hydroxyphenyl)-8-metyl-3-(3,4,5-triflophenyl)chroman-7-ol (Hop chit
4) (1-4d) (95%). "H NMR (300 MHz, Axeton-dg) 8 6,67-6,52 (m, 7H), 6,42 (d, J =
7,8 Hz, 1H), 4,48-4,40 (m, 1H), 4,35-4,26 (m, 2H), 3,64-3,55 (m, 1H), 2,15 (s, 3H).
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4-(3-Flo-4-hydroxyphenyl)-3-(3,4,5-triflophenyl)chroman-7-ol (Hop chit 5)
(1-4¢) (50%). "H NMR (300 MHz, Axeton-dg) & 6,84-6,65 (m, 4H), 6,49-6,30 (m,
4H), 4,48-4,18 (m, 3H), 3,67-3,56 (m, 1H).

4-(3-Flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)chroman-7-ol
(Hop chit 6) (1-4f) (39%). 'H NMR (300 MHz, Axeton-dg) & 6,80-6,74 (m, 2H),
6,44-6,32 (m, 4H), 6,08 (s, 2H), 4,41-4,33 (m, 1H), 4,24-4,12 (m, 2H), 3,66 (s, 6H),
3,52-3,38 (m, 1H).

4-(3-Flo-4-hydroxyphenyl)-3-(3,4,5-trimetoxyphenyl)chroman-7-ol (Hop
chét 7) (1-4g) (22%). '"H NMR (300 MHz, Axeton-ds) & 6,80-6,72 (m, 2H), 6,48-
6,33 (m, 4H), 6,11 (s, 2H), 4,44-4,35 (m, 1H), 4,25-4,14 (m, 2H), 3,70 (s, 3H), 3,64
(s, 6H), 3,52-3,45 (m, 1H).

4-(3-Flo-4-hydroxyphenyl)-8-metyl-3-(3,4,5-triflophenyl)chroman-7-ol (Hop
chit 8) (1-4h) (50%). "H NMR (300 MHz, Axeton-dg) § 6,81-6,65 (m, 3H), 6,60 (d,
J = 8,6 Hz, 1H), 6,49-6,40 (m, 2H), 6,39-6,30 (m, 1H), 4,50-4,42 (m, 1H), 4,38-
4,30 (m, 2H), 3,66-3,55 (m, 1H), 2,16 (s, 3H).

4-(3-Flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-
metylchroman-7-ol (Hop chét 9) (1-4i) (60%). 'H NMR (300 MHz, Axeton-ds) &
6,78-6,70 (m, 1H), 6,60 (d, J = 8,2 Hz, 1H), 6,46-6,32 (m, 3H), 6,07 (s, 2H), 4,45-
4,35 (m, 1H), 4,28-4,17 (m, 2H), 3,65 (s, 6H), 3,49-3,41 (m, 1H), 2',20 (s, 3H).

4-(3-Flo-4-hydroxyphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)chroman-7-ol
(Hop chét 10) (1-4j) (44%). 'H NMR (300 MHz, Axeton-dg) 8 6,80-6,71 (m, 1H),
6,60 (d, J = 8,2 Hz, 1H), 6,46-6,32 (m, 4H), 6,10 (s, 2H), 4,48-4,38 (m, 1H), 4,31-
4,22 (m, 2H), 3,69 (s, 3H), 3,65 (s, 6H), 3,53-3,41 (m, 1H), 2,17 (s, 3H).

3-(4-Hydroxy-3,5-dimetoxyphenyl)-4-(4-metoxy-3,5-dimetylphenyl)-8-
metylchroman-7-ol (Hop chit 11) (1-4k) (83%). 'H NMR (300 MHz, DMSO-dg) &
6,52 (d, J = 8,5 Hz, 1H), 6,33 (d, J = 8,5 Hz, 1H), 6,25 (s, 2H), 5,91 (s, 2H), 4,34-
4,24 (m, 1H), 4,18-4,05 (m, 2H), 3,57 (s, 3H), 3,50 (s, 6H), 3,48-3,33 (m, 1H), 2,05
(s, 3H), 2,03 (s, 6H).

-62-



25731

4-(4-Metoxy-3,5-dimetylphenyl)-8-metyl-3-(3,4,5-
trimetoxyphenyl)chroman-7-ol (Hop chit 12) (1-41) (99%). 'H NMR (300 MHz,
Axeton-dg) § 6,58 (d, J= 8,8 Hz, 1H), 6,42 (d, J= 8,8 Hz, 1H), 6,33 (s, 2H), 6,05 (s,
2H), 4,52-4,37 (m, 1H), 4,25-4,12 (m, 2H), 3,68 (s, 3H), 3,65 (s, 3H), 3,11 (s, 6H),
3,50-3,39 (m, 1H), 2,15 (s, 3H), 2,07 (s, 6H).

4-(2,3-Diflo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-
metylchroman-7-ol (Hop chit 13) (1-4m) (60%). '"H NMR (300 MHz, Axeton-dg) &
6,73-6,68 (m, 1H), 6,64-6,57 (m, 1H), 6,55-6,49 (m, 1H), 6,42 (d, J = 9,6 Hz, 1H),
6,08 (s, 2H), 4,59-4,55 (m, 1H), 4,46-4,36 (m, 1H), 4,25-4,21 (m, 1H), 3,63 (s, 6H),
3,53-3,47 (m, 1H), 2,14 (s, 3H).

4-(2,3-Diflo-4-hydroxyphenyl)-8-metyl-3-(3,4,5-trimetoxyphenyl)chroman-
7-0l (Hop chit 14) (1-4n) (66%). 'H NMR (300 MHz, Axeton-de) & 6,74-6,68 (m,
1H), 6,60 (d, J = 9,5 Hz, 1H), 6,55-6,47 (m, 1H), 6,44 (d, J= 9,5 Hz, 1H), 6,13 (s,
2H), 4,61-4,57 (m, 1H), 4,48-4,36 (m, 1H), 4,29-4,22 (m, 1H), 3,67 (s, 3H), 3,64 (s,
6H), 3,58-3,48 (m, 1H), 2,14 (s, 3H).

4-(3-flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-
propylchroman-7-ol (Hop chit 16) (1-40) (80%). 'H NMR (300 MHz, Axeton-dg) &
6,76 (m, 1H), 6,65 (d, J= 8,1 Hz, 1H), 6,45-33 (m, 3H), 6,05 (s, 2H), 4,44 (m, 1H),
4,27 (m, 1H), 3,56 (s, 6H), 3,45 (m, 1H), 2,65 (m, 2H), 1,67 (m, 2H), 1,07 (t, J =
7,1 Hz, 3H).

4-(3-flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-6-
etylchroman-7-ol (Hop chét 18) (1-4p) (80%). 'H NMR (300 MHz, Axeton-dg) &
6,76 (m, 1H), 6,66 (s, 1H), 6,56-38 (m, 3H), 6,05 (s, 2H), 4,45 (m, 1H), 4,12 (m,
1H), 3,55 (s, 6H), 3,45 (m, 1H), 2,51 (m, 2H), 1,05 (t, J= 7,1 Hz, 3H).

4-(3,4-metylendioxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-
metylchroman-7-ol (Hop chét 32) (1-4q) (80%). 'H NMR (300 MHz, Axeton-dg) &
8,08 (s, 1H), 7,01 (s, 1H), 6,71 (m, 2H), 6,55 (d, J = 8,2 Hz, 1H), 6,23 (d, J = 8,1
Hz, 2H), 6,06 (s, 2H), 4,47 (m, 1H), 4,18 (m, 1H), 3,65 (s, 6H), 3,46 (m, 1H), 2,05
(s, 3H).
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4-(4-aminophenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-metylchroman-7-ol
(Hop chét 21) (1-4r) (70%). 'H NMR (300 MHz, Axeton-dg) 8 6,67(m, 1H), 6,45-
33 (m, 5H), 6,09 (s, 2H), 4,47 (m, 1H), 4,13 (m, 1H), 3,64 (s, 6H), 3,35 (m, 1H),
2,06 (s, 3H).

4-(4-etylaminophenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-metylchroman-
7-ol (Hop chét 22) (1-4s) (78%). 'H NMR (300 MHz, Axeton-dg) & 6,65 (m, 1H),
6,51-39 (m, 5H), 6,01 (s, 2H), 4,65 (m, 1H), 4,45 (m, 1H), 4,40 (m, 1H), 3,65 (s,
6H), 3,45 (m, 1H), 3,11 (m, 2H), 2,06 (s, 3H), 1,32 (t, /= 7,1 Hz, 3H).

4-(4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-6-etyl-8-
metylchroman-7-ol (Hop chét 33) (1-4t) (80%). "H NMR (300 MHz, Axeton-dg) &
6,75 (m, 1H), 6,61 (s, 1H), 6,45 (m, 3H), 6,01 (s, 2H), 4,45 (m, 1H), 4,23 (m, 2H),
3,65 (s, 6H), 3,45 (m, 1H), 2,55 (m, 2H), 2,01 (s, 3H), 1,07 (t, /= 7,1 Hz, 3H).

4-(4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-etylchroman-7-ol
(Hop chat 34) (1-4u) (86%). 'H NMR (300 MHz, Axeton-dg) 56,72 (m, 1H), 6,56
(d, J= 8,2 Hz, 1H), 6,50-33 (m, 4H), 6,01 (s, 2H), 4,51 (m, 1H), 4,32 (m, 2H), 3,65
(s, 6H), 3,45 (m, 1H), 2,65 (m, 2H), 1,06 (t, J= 7,1 Hz, 3H).

4-(4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-6-metylchroman-7-
ol (Hop chét 35) (1-4v) (96%). 'H NMR (300 MHz, Axeton-dg) 8 6,67 (m, 1H),
6,56 (s, 1H), 6,45-32 (m, 4H), 6,01 (s, 2H), 4,45 (m, 1H), 4,32 (m, 2H), 3,67 (s,
6H), 3,45 (m, 1H), 2,06 (s, 3H). |

4-(3-flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-5-
flochroman-7-ol (Hop chét 19) (1-4w) (66%). 'H NMR (300 MHz, Axeton-dg) &
6,67 (m, 1H), 6,45 (m, 2H), 6,25 (m, 1H), 6,18 (m, 1H), 6,01 (s, 2H), 4,50 (m, 1H),
4,35 (m, 1H), 4,27 (m, 1H), 3,67 (s, 6H), 3,45 (m, 1H).

4-(3-flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-6-
chlorochroman-7-ol (Hgp chét 20) (1-4x) (56%). 'H NMR (300 MHz, Axeton-dg) &
8,16 (s, 1H), 7,89 (s, 1H), 7,21 (s, 1H), 6,96 (s, 1H), 6,75 (m, 1H), 6,60 (s, 1H),
6,45 (m, 1H), 6,01 (s, 2H), 4,45 (m, 1H), 4,30 (m, 2H), 3,67 (s, 6H), 3,45 (m, 1H).
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4-(3-clo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-8-
metylchroman-7-ol (Hop chét 24) (1-4y) (66%). 'H NMR (300 MHz, Axeton-de)
88,1 (s, 1H), 7,6 (s, 1H), 7,0 (s, 1H), 6,65-50 (m, 4H), 6,42 (d, /= 8,2 Hz, 1H), 6,01
(s, 2H), 4,41 (m, 1H), 4,35 (m, 2H), 3,64 (s, 6H), 3,46 (m, 1H).

4-(3-flo-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-6-etyl-8-
metylchroman-7-ol (Hop chét 36) (1-4z) (80%). "H NMR (300 MHz, Axeton-dg) &
6,75 (m, 1H), 6,61 (s, 1H), 6,45 (m, 3H), 6,01 (s, 2H), 4,45 (m, 1H), 4,23 (m, 2H),
3,65 (s, 6H), 3,45 (m, 1H), 2,55 (m, 2H), 2,01 (s, 3H), 1,07 (t, J=7,1 Hz, 3H).

4-(3-metyl-4-hydroxyphenyl)-3-(4-hydroxy-3,5-dimetoxyphenyl)-6-etyl-8- |
metylchroman-7-ol (Hop chét 37) (1-4aa) (88%). 'H NMR (300 MHz, CDCl;) &
8,22 (br, 2H), 7,66 (s, 1H), 6,62 (d, J = 7,1 Hz, 1H), 6,55 (dd, J=17,1, 2,3 Hz, 1H),
6,41 (s, 1H), 6,38 (d, ] = 2,5 Hz, 1H), 5,95 (s, 2H), 4,48 (m, 1H), 4,21 (m, 2H), 3,61
(s, 6H), 3,45 (m, 1H), 2,55 (m, 2H), 2,01 (s, 3H), 1,07 (t, J= 7,1 Hz, 3H).

4-(3-metyl-4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-
dimetylphenyl)-2H-cromen-7-ol (hop chét 38) (1-4bb) (80%). 'H NMR (300 MHz,
CDCly) 86,68 (d, J= 7,5 Hz, 1H), 6,65 (dd, J= 7,1, 2,1 Hz, 1H), 6,45 (s, 1H), 6,35
(d, J=2,1 Hz, 1H), 6,23 (s, 2H), 4,45 (m, 1H), 4,23 (m, 2H), 3,45 (m, 1H), 2,55 (m,
2H),2,15 (s, 6H), 2,01 (s, 3H), 1,02 (t, /= 7,1 Hz, 3H).

4-(2-metyl-4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-
dimetoxyphenyl)-2H-cromen-7-ol (hop chit 39) (1-4cc) (76%). 'H NMR (300
MHz, CDCL;) 86,68 (d, J = 7,1 Hz, 1H), 6,60 (s, 1H), 6,46 (d, J = 7 Hz, 1H), 6,30
(dd, J = 6,9, 2,1 Hz, 1H), 5,92 (s, 2H), 4,42 (m, 1H), 4,31 (m, 2H), 3,65 (s, 6H),
3,41 (m, 1H), 2,51 (m, 2H), 2,11 (s, 3H), 1,01(t, J= 7,1 Hz, 3H).

4-(2-flo-4-hydroxyphenyl)-6-etyl-8-metyl-3-(4-hydroxy-3,5-dimetylphenyl)-
2H-cromen-7-ol (hop chéit 40) (1-4dd) (70%). 'H NMR (300 MHz, CDCls) § 9,1
(br 1H), 8,75 (s, 1H), 7,22 (br 1H), 6,85 (dd J = 6,6, 6,1 Hz, 1H), 6,58 (brd, J=17.3
Hz, 1H), 6,42 (s, 1H), 6,25 (brd, J = 6,1 Hz, 1H), 4,35 (m, 1H), 4,13 (m, 2H), 3,35
(m, 1H), 2,45 (m, 2H),2,18 (s, 6H), 2,11(s, 3H), 1,05 (t, J=7,1Hz, 3H).

Chét ddng phan d6i anh cuia hop chét 2 dugc diéu ché bang cach phan giai

khong dbi xtmg trén Chiralcel OD-H pha tiéu chuén, 30 x 250 mm, c6t 5 micron.
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Phan tich hop chit v6i thoi gian luu thip nhét trén cot nay chi 16 cdc dic tinh quay

quang sau day:

Quay quang dgc hiéu [o]sg
Dung méi :METANOL
Nong d6:1,0%

+282,250°

Chét ddng phan dbi anh véi thoi gian luu dai nhét trén cot nay cé dic tinh

quay quang sau day.

Quay quang dc hiéu [a]”s
Dung mdi :METANOL
Nong d6:1,0%

-277,00°

Chét ddng phén d6i anh cia hop chét 6 dugc diéu ché bang cach phan giai
khong @i xtng trén Chiralcel OD-H pha tiéu chuin, 30 x 250 mm, ¢t 5 micron.
Phan tich hop chit véi thoi gian Iuu thip nhat (chit ddng phan dbi anh 1) trén cot
nay chi rd ddc tinh quay quang sau day:

Quay quang dc hiéu [a]”sg
Dung méi :METANOL
Nong d6:0,1%

+238,835°

Chét ddng phan déi anh v6i thoi gian luu dai nhit (chit ddng phan d6i anh 2)

trén cot ndy cé dic tinh quay quang sau day:

Quay quang dc hiéu [a]”sg
Dung moi :METANOL
Nong d6:0,1%

-259,410°

Chit ddng phan d6i anh ctia hop chét 9 duge didu ché biang cach phan giai
khong db6i ximg trén Chiralcel OD-H pha tiéu chuin, 30 x 250 mm, cdt 5 micron.
Phan tich hop chit véi thoi gian hru thip nhét (chit dong phéan d6i 4nh 1) trén cot

nay chi rd déc tinh quay quang sau day:

Quay quang déc hiéu [a]®ss
Dung m6i :METANOL
Nong d6:0,1%

+252,727°

Chét ddng phan déi anh vé6i thoi gian luu lau nhét (chit dong phan d6i anh 2)

trén c6t nay c6 déc tinh quay quang sau day:
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Quay quang dc hiéu [a]”sg
Dung mé6i :METANOL
Nong d6:0,1%

-281,900°

Vidu2- Kiém tra in vitro

Hoat tinh chéng ung thu cia hop chét 2 (dang raxemic va eutome va distome
tinh khiét) dugc danh gia bing XenTech & hai md cdy thu duge tir bénh nhén u
nguyén bao thin kinh dém da dang dugc tao ra tir sinh thiét khéi u theo hé phuong
phap dugc néu chi tiét. Moi trudong nudi cdy té bao so cip thu duge tir ménh ghép
khéc loai ODA14-RAV va GBM14-CHA duogc céy md va tach ra. Cac té bao duoc
lam tan bang nhanh trong bé nuéc 37°C. Mbt lo té bao (~10 triéu té bao) dugc pha
loang trong 10mL moi trudng phat trién hoan thién (F12/DMEM dugc cung cép v6i
8% huyét thanh bao thai bo, 100 pg/ml penixilin G natri, 100 pg/ml streptomyxin
sulfat). Sau khi ly tim & 150xg trong 5 phut, vién két t& bao duogc tao huyén phu lai
trong méi trudng phat trién hoan thién va dan méng véi mat do it nhat 1a 140.000 té
bao/cm? trong binh nudi cdy t& bao 75cm2 Cac té bao duge giit & 37°C trong mdi
truong dugc lam 4m vé6i 5% CO, trong it nhat mot tudn. Sau do, té bao dugc thu
gom va duoc gieo trong dia 96 15 véi mat do 2,5% 10° t& bao/16 d6i vai thir nghiém
tinh doc té bao. Céc té bao duoc U trong 48 giv & 37°C trude khi bd sung hop chét
thir nghi€ém. Cac hop chét thir nghiém dugc bd sung véi ndng d6 cudi mong mubn
va dugc U tiép trong 72 gio.

Kha ning sng dugc clia té bao dugce danh gia trude khi bd sung hop chit
thit nghiém (T0) va 72 gio sau khi xac dinh ham lugng té bao ATP trong té bao
bang cach st dung thir nghiém kha ning séng cta té bao nhd su phét séng
CellTiter-Glo® Luminescent Cell Viability Assay (Promega) theo huéng din cia
nha san Xuét.

ODA14 dugc chi dinh 1a mirc III (duge xéc dinh bang mo bénh hoc) nhay
v6i TMZ khi duge danh gia trong thir nghiém manh ghép khdc loai, dot bién p53,
kidu dai pTEN va c6 biéu hién EGFR d4 khuéch dai. GBM14 dugc chi dinh 1a dé
khang v6i TMZ, kiéu dai p53, dot bién pTEN, kiéu dai EGFR. Muc GBM chua
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dugc bibt. Sau 72 giv tiép xtic v6i hop chit 2, quan sat thiy ICs, 14 0,14uM chéng
lai GBM14 va 48uM chéng lai ODA14. Két qua nay duoc thé hién trén Fig.1. Sau
72 gidr tiép xiic véi eutome cla hop chit 2, quan sét thay ICs 12 0,051uM, trong khi
trai lai distome ctia hop chit 2 ¢6 ICsq 14 3,43uM (xem Fig.2) chéng lai dong té bao
GBM14-CHA. Céc sb liéu niy ching minh ring eutome cta hgp chit 2 (+ chit
dbng phan ddi anh) c6 hoat tinh hon gép khoang 2-3 14n chdng lai GBM14-CHA so
v6i raxemat cia hop chét 2 va hoat tinh 16n hon >60 14n so véi distome cta hop
chét 2 (- chit dong phan ddi anh).

Céc chit ddng phan dbi anh cta cac hop chit 6 va 9 ciing dugc danh gia
chéng lai dong té bao u nguyén bio dém GBM14-CHA bang cich st dung hé
phuong phép néu trén. Két qua dugc thé hién duéi day & bang 1.

~ Bang I: S6 ligu ICso d6i v6i raxemat va dang dbi xing ctia céc hop chét 6 va
9 chdng lai dong t€ bao u nguyén bao dém GBM14-CHA

Hop chit Dang d6i xtmg | ICso (UM)

Raxemat 0,19
Chét dong phan

6 d6i anh 1 0,069
Chit ddng phan
d6i anh 2 28,3
Raxemat 0,19
Chét dong phan

9 dbi anh 1 0,017
Chit ddng phan
dbi anh 2 11,29

Nhu duge quan sat di véi hop chit 2, eutome ctia hop chit 6 va 9 duge bét

ngo c6 hoat tinh hon so véi distome tuong Gng.

Hoat tinh chdng ting sinh ctia hop chit 2 cling dwoc danh gid & cac dong té
bao nhay v6i TMZ (D54-S va U87-S) hoic dé khang v6i TMZ (D54-R va U87-R)
twong tmg (Hong Kong University, Dr Gilberto Leung). Sb liéu nay ching minh
ring TMZ d4 gidm hiéu luc chéng lai cac dong phu cia ca U87 va D54 dé khéang
v6i TMZ so véi cac dong phu nhay véi TMZ tuong ung cla chung. Trai v6i TMZ,

hop chét 2 va eutome clia né chitng minh hoat tinh chéng ting sinh ding thé chéng
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lai c& hai dong té bao D54 va U87 GBM bét chip trang thai khang TMZ cta ching.
Hai hé phuong phap (SRB va MTT) duoc sir dung dé danh gia kha ning séng dugc
va ca hai cho thdy ring hop chét 2 ¢6 hiéu luc bing nhau trong viéc G ché kha ning
sdng dugc cua té bio GBM bét chip trang thai khang TMZ. SRB hudng dén su
danh gia qua cao tinh doc té bao so v6i MTT. Tuy nhién, gia tri ICsy 1a dudi
0,361M bét chip hé phuong phap, dong té bao, v trang thai TMZ khi dugc diéu tri
bing hop chit 2. Do d6, gié tri ICso ctia hop chét 2 thdp hon 15 rét so v6i TMZ, ngay
c4 khi chdng lai cac dong phy nhay v6i TMZ. Eutome ctia hop chit 2 ciing 14 ding
thé chéng lai cac dong phu nhay v6i TMZ va khang TMZ, nhung hi¢u qua chéng lai
bénh ung thu 14 hiru hiéu hon dbi voi chit ddng phén dbi anh c6 hoat tinh so
raxemat. Gi4 tri ICso dudi 0,065uM bét chdp dong té bao va trang thai TMZ (Xem
bang 2).

Bang 2: Kha nang song clia té bao clia dong phu nhay va khéng v6i TMZ
U87 va D54 sau khi diéu tri bing TMZ, hop chét 2, hodc eutome ctia hop chit 2 *

Hop chit 2
Hop chat (+ chét ddng
T™MZ Hop chit2 | Hop chét?2 phén d6i

(SRB) (SRB) (MTT) anh) (MTT)
Nhay voi U87 609,12 0,106 0,329 0,037
Khéang U87 1828,51 0,128 0,358 0,041
Nhay véi D54 630,99 0,090 0,271 0,065
Khang D34 2755,76 0,092 0,215 0,065

‘ *Kha nang song cuia té bao (ICs) & 72 gid sau khi diu tri duge xéc dinh
biang SRB hodc MTT (nhu dugc chi r). ICs tinh theo pM.

Hoat tinh chéng ting sinh ctia eutome ctuia hop chét 9 (+ chit dong phan dbi
anh) cling dugc danh gia va dugc phat hién 1a déng thé chdng lai cdc dong phu nhay
va khang TMZ ctia ca U87 va D54 va gibng véi eutome ciia hop chat 2, gié tri ICso
14 du6i 0,065uM bat chip dong té bao va trang thai TMZ.

Hiéu luc cta eutom cta hop chit 9 va 36 ciing dugc kiém tra chéng lai cac
dong té bao u nguyén bao thin kinh & tré em. Gié tri ICsp nim trong khoang tir
0,020uM dén 0,088uM dbi v6i eutome ciia hop chdt 9 va nam trong khoang tir
0,243uM dén 0,698uM dbi v6i eutome ciia hop chét 36. (xem bang 3). Nhiéu hon
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hai bénh ung thu v& than kinh & tré em dwgc danh gia vé tinh nhay déi v6i eutome
ctia hop chit 9. Céc thit nghiém in vitro ciing chimg minh hiéu qua mic micromol
thip dén dudi micromol chéng lai dong té bao DIPG, va hiéu qua mic nanomol
chéng lai dong té bao u nguyén bao tiry (D283L = 0,097uM; 5471 = 0,063uM; va
D425L = 0,101pM). Cing v6i cac thir nghiém truée d6 st dung cac dong té bao
GBM va méi trudng nudi ciy PDX, cac két qua nay d& xuét ring hop chit 9 c6 hicu
qua dang ké chéng lai nhiéu bénh ung thu v& thin kinh bao gbm bénh ung thu & tré

em nghiém trong.

Bang 3: Tinh doc té bao cuia eutome ctia hop chét 9 va 36 chéng lai u nguyén
bao than kinh*

Cpd 9 (+ chit | Cpd 36 (+ chat
Dong té bao ddng phén d6i | ddng phan d6i
Tinh trang Tinh trang anh) anh)
P53 nMYC I1Cso (um) 1Cso (um)
CHLA-20 R g khong dugc 0,243
kiéu dai khuéch dai 0,061
CHP-134 kidu dai duchlzliluech 0,020 0,698
CHLA-90 .y khong dugc 0,336
dot bién khuéch dai 0,088
SK-N-Be(2) dot bikn duge khuéch 0.064 0,308
i dai ’

* Kha ning song cua t€ bao dugc danh gia sau 72 gid

Kha ning cua cac hop chét tir 1 dén 14 d& wc ché qua trinh ting sinh cia té
bao gbc ung thu budng tring dwgc thuc hién tir viéc md ciy thu duoc tir bénh nhan.
Phong thi nghiém cta Dr Gil Mor (Yale University) dd nhin dang hai loai té bao
ung thu budng tring bidu mé: loai I 13 té bao ung thu budng tring bidu md
CD44+ve (EOC), khang héa chét, va loai II 12 té bao EOC CD44-ve nhay héa chat.
Té bao gbc ung thu budng tring dugc didu ché nhu duge mo ta trude d6 (Alvero et
al., 2009). Qué trinh ting sinh t& bao dugc danh gia bing cach st dung hé thong
hinh anh dong hoc Incucyte. Tac dung giy doc té bao cua cac hop chit dugc dénh
gi4 dong thoi bang cach sir dung thir nghiém tinh dc té bao CellPlayer sir dung
CellTox™(Promega, Cat#: G8731). Céc té bao don 16p dugc trypsin hoa va dugc
dan méng trong dia 96 15. Sau 24 gid, khi cac té bao da gin két, dung dich xur Iy
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duogc phéan tan trong RPMI véi 10% FBS. Nodng d6 dugc chit dugc sit dung 1a:
0,001, 0,01, 0,1, 1, va 10pg/ml. Sy pha lodng thich hop chét phan tmg CellTox™
(ty 1€ 1:1000) dugc bd sung vao mdi 16 sau khi bd sung hop chét thir nghiém. Cac
dia nubi cdy duoc dit ngay vao hé théng Incucyte va dugc tao hinh anh mdi 2 gid
bing cach str dung sy lya chon “Phat huynh quang va twong phan pha” trén thiét bi
Incucyte. Puong cong phat trién duoc tinh toan dudi dang xac dinh sy nhdp dong té
bao bang cach sir dung thuét ton nhdp dong tich hop & dang vat thay thé cho sb té
bao dé xac dinh ty 1€ ting sinh. Sau d0, dién tich duéi duong cong dugce tinh toan tur
dd thi CsttTox s6 1in dém/mm? theo thoi gian dugc st dung dé tinh toan ICs.
Trong cac thir nghiém 13p lai, thdy ring hop chit 2 13 hitu hiéu nhét trong viéc 1am
chidm qua trinh tdng sinh cua té bao gdc ung thu budng tring & ndng d6 nim trong
khoang tir 0,01 dén 0,1pg/ml dbi véi OCSC-1 va OCSC-2. Céc hop chit 6, 9 va 13
cling 1a hitu hi€u trong viéc uc ché qua trinh ting sinh cla céc té bao OCSC-2 &
ndng d6 nim trong khoang tir 0,1 dén 1pg/ml (bang 4). Hop chét 2 con tao ra hiéu
qua tuong tu chéng lai céc té bao F2 & ndng d6 cao hon gip logarit (0,1-1pg/ml).
Khi dugc dénh gia, tt ca céc chét twong tw khic déu thé hién hoat tinh chéng ting
sinh ndm trong khoang tir 1 dén 10pg/ml (xem bang 4).

Bang 4: Hiéu qua chéng ung thu ctia mot loat cac hop chit chéng lai té bao
goc ung thu budng trimg

Khoang ICso (UM)

Hop chit | OCSCI OCSC2 F2
1 1-10 1-10 NT
2 0,1-0,01 | 0,1-0,01 [ 0,1-1
3 >10 1-10 NT
4 1-10 1-10 NT
5 NT 1-10 NT
6 NT 0,1-1 NT
7 NT >10 NT
8 NT 1-10 NT
9 NT 0,1-1 NT
10 NT 1-10 NT
11 NT 1-10 NT
12 NT >10 NT
13 NT 0,1-1 NT
14 NT >10 NT

NT = khéng kiém tra
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Thir nghiém x4c nhén bing cach sir dung thir nghiém hop dong Incucyte ma
st dung s6 luong 16n hon cic néng d6 chung minh rang hop chit 2 ¢6 ICs 1a
0,052pg/ml chéng lai OCSC2. Quan sét nay con dugc xac nhan bang cach st dung
mau xanh 14 cay Cytotox, chét phan Gmg nhudém ma khai thac tinh nguyén ven mang
bi suy giam cua té bao bi chét, v6i chit phan tng c6 thé di qua mang va gin két véi
ADN nh¢ d6 giai phong tin hi€u phéat huynh quang ma c6 thé dinh lugng dugc. ICs
cho hop chét 2 bing céch st dung mau xanh 14 cdy CellTox la 0,051pg/ml. Cac sd
liéu nay chimg minh ring hop chét 2 12 hop chét c6 hoat tinh chdng ung thu cao nhu
duge danh giad béi hai hé phuong phap khac nhau. Gia tri ICs 12 0,12g/ml cling

duoc tao ra ddi voi cac hop chit 9 va 13 (xem Fig.3 va Fig.4).

Kha ning cac hop chit dugce chon tic ché qua trinh ting sinh ctia té bao ung
thu dai dién 14 u melanin, bénh ung thu phéi té bao khong nhd, bénh ung thu Kkét
truc trang, bénh ung thu va (4m tinh v6i thu thé estogen (ER-ve, TNBC-ER-ve, am
tinh v6i thyu thé progesteron va am tinh véi su khuéch dai EGFR), bénh ung thu
tuyén tién liét, bénh ung thu gan, bénh ung thu budng trimg, bénh ung thu tuyén tuy
va bénh ung thu nio dugc thir nghiém. S6 luong xéac dinh trudc cla té bao nhu duge
tinh toan tir thir nghiém phét trién té bao cho mdi dong té bao str dung dugc gieo
cdy vao cac mdi trudng nudi cdy twong tng cla chung (st dung cac thong s& moi
truong nudi cdy ATCC - http://www.atcc.org) va nudi cdy trong 24 gio & 37°C va
5% CO, trong dia nudi cdy 96 15. Khi dugc gin, m&i dong té bao dugc cho tiép xiic
Va1 cac néng d6 khac nhau cia mdi chét twong tu twong ung (30, 3, 0,3 va 0,03uM),
nudi cdy trong 72 gid nita va cho tiép xuc véi chét phan g phat sénvg chudn do té
bao (100p/18) trong 30 phut nira). Sy phat sang dat dugc bang cach st dung b doc
da nhin EnVision va s liéu cho mdi ndng do cua chét tuong tu so voi mau d6i
chimg. Do thi ban-logarit cua phén trim miu dbi chung so véi néng do duge tao ra
va ICs, dugc xé4c dinh bing cach st dung phép phan tich hdi quy tuyén tinh. S6 liéu
ndy dugc trinh bay trén bang 5 va 6. 3 bang 6, cac hop chit so sanh 1, hop chét so

sanh 2 va hop chét so sanh 3 1a cac hgp chét so sanh c6 cdu tric sau:
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OMe

Hop chét 3

Bang 5: Panh gia mot loat cac hop chét v& kha ning ciia chiing 1am chim

ICs0 (LM)

Phoi

Rudt DY R
Hop  |két truc|O . | Twventen vy (khong | 5

chit rang melanin liét te bao

nhé
SK- DUL | MC | MDA- Hep
HT-29 | Vieiog [P€3 |45 |7 |MB231| 2% |2
1 11 230 | >30 | >30 [>30| 137 | >30 | >30
2 8.2 14 | 149 | 008 [136] 08 0.04 | 1.9
3 75 >30 | >30 | 151 |267| 75 1.8 | >30
4 4.1 >30 | >30 | 45 |>30] 99 69 | >30
5 6.6 ~30 | >30 | >30 | >30 | 21,8 84 | >30
6 8.4 =30 | 05 | 08 |>30] 1.7 07 | 2
7 230 | >30 | >30 | >30 | >30| >30 | >30 | >30
8 43 230 | 27 | 94 |>30| >30 | 253 | >30
9 6.5 27 lo012] 013 [>30]| 013 | 013 | 37
10 8.4 =30 | 62 | 252 |>30 | 29,9 83 | 269
11 5 =30 | 1.4 | 3.1 | >30| 34 96 | 5.6
12 =30 | >30 | >30 | >30 |>30| >30 | >30 | >30
13 111 | >3 |08 | 15 |>30] 3 23 | 9.6
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14 >30 >30 >30 | >30 | >30 >30 >30 >30
16 2,65 16,14 | 2,22 | 2,78 | 5,6 9,80 5,45 5,29
18 12,70 6,43 2,12 | 1,59 | 6,2 7,28 5,54 1,14
19 2,34 2,30 0,34 | 0,21 | 0,3 8,62 4,84 0,32
20 3,25 0,96 0,851 0,26 | 1,0 8,5 4,21 0,19
21 3,02 0,7 0,42 | 0,64 | 0,6 5,67 2,66 0,35
22 2,42 1,22 0,62 | 0,45 | 1,6 12,6 8,87 0,67
24 >30 >30 0,2 0,3 | >30 4,4 2,06 >30
32 3,56 2,06 1,421 095 | 2,2 | 2529 11,77 | 1,21
33 2,38 0,43 0,34 |1 0,39 | 0,5 5,29 3,71 0,1

34 2,07 1,38 1,07 | 0,63 | 1,5 3,77 1,7 0,47
35 5,79 2,37 1,03 | 0,77 | 4,2 9,89 4,25 1,06
36 NT 0,16 0,18 | NT | NT 0,2 0,24 NT
37 NT 0,21 0,53 | 0,44 | NT 0,92 0,4 NT
38 NT >30 1,40 | 5,51 | NT | 23,12 2,60 NT
39 NT 0,52 | 0,73 ] 0,49 | NT 1,43 0,8 NT
40 NT >30 1,31 | 3,02 | NT | 14,11 1,91 NT

NT = khong duoc kiém tra
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Bang 6: Dénh gia day céc hop chit v& kha ning cua chung dé lam chdm qua
trinh ting sinh cua céc té bao than ung thu

ICso (M)
Hop chét Tuyén tuy Nao Budng trimg
MialaCe | ugrmG | A2 OVEART aa780 SO
2 0,05 0,05 0,127 0,063 0,06 0,106
6 NT 0,478 0,193 0,063 NT 0,193
9 0,06 0,05 0,16 0,058 0,09 0,142
13 NT 0,513 0,388 0,171 NT 0,621
36 0,17 0,22 NT NT 0,14 NT
37 0,52 0,38 NT NT 0,32 NT
39 0,58 0,49 NT NT 0,61 NT
So sanh 1 0,89 0,25 NT NT 0,21 NT
So sanh 2 0,59 0,23 NT NT 0,37 NT
So sanh 3 >3 >3 NT NT >3 NT

NT = khéng duoc kiém tra

S liéu nay chimg minh riang hop chét 2 th& hién hoat tinh chéng ting sinh
hitu hiéu (ICsy = <1pM) chéng lai céc dong té bao dai dién ciia bénh ung thu phoi
khong t& bao nhod NSCLC (A549), TNBC (MDA-MB-231) va bénh ung thu tuyén
tidn liét (DU-145). Hop chét 2 ¢6 hoat tinh vira phai chéng lai cac t€ bao ung thu
gan (HepG2) (IC50 = 1,9uM).

Céc hop chét 6 va 9 ciing bidu hién hoat tinh hiru higu (ICsp = <1pM) chéng
lai dong t& bao NSCLC (A549) va ca dong té bao ung thu tuyén tién liét (PC3 va
DU-145), khong giéng hop chét 2 chi ¢6 hoat tinh chéng lai DU-145. Hop chit 6 va
9 ciling c6 hoat tinh vua phai chéng lai MDA-MB-231 (IC5p<2uM) va HepG2
(ICsp<4pM).

Bing cach sir dung cing mdt hé phuong phdp, raxemat cua hop chét 2 va
chit ddng phan dbi anh clia né dugc danh gia so voi t& bao gbc u nguyén bao dém
A172 va té bao gbc ung thur budng trimg OVCAR-3. Nhu dugc quan st trong thir

nghiém cdy md GBM, eutome ciia hop chét 2 c6 hoat tinh 16n hon it nhét 2 lin
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chdng lai ca hai dong té bao khi so véi raxemat (xem Fig.5). Distome c6 hoat tinh it

hon >5 13n so v6i raxemat (khong dugc thé hién).

Pua ra khai niém ring céc té bao gbc ung thur con lai trong khéi u sau khi
didu tri chiu trach nhiém v& viéc tai phat khdi u, chién luge diéu tri t6i han dé kéo
dai su séng 13 loai bd tan gbc cac té bao gdc u gay ra sy tai phat d6. Céc thir nghiém
in vitro dugc thuc hién dé xac dinh liéu hop chét 2 c6 thé tc ché qué trinh ting sinh
OCSC khi 4p luc dugc chét da duogc loai bo. Cac t& bao OCSC-2 dugc diéu tri bing
0,1, 1 va 10pg/ml hop chét 2 trong 24 gid, rira bing moi trudng nudi ciy va cho
phép thu hdi trong 50 gid nita trong cac diéu kién u tiéu chuén. Dia nudi cdy dugc
dit ngay vao hé théng Incucyte va tao anh mdi 2 gi. Pudng cong phat trién duge
tinh toan & dang xac dinh sy hop dong té bao bang cach sir dung thuét todn hop
dong tich hop & dang thay thé cho sb luong té bao dé xac dinh ty 1¢ téng sinh.

Tréi véi cac té bao OCSC-2 duogc didu tri bing chit din, cac té bao duge
diéu tri so bd bang hop chét 2 trong 24 gid thét bai trong viéc di vao sy phat trién
theo logarit sau 48 gid nita nuoi cdy trong mdi truong khong co6 dugc chit (xem
Fig.6). V& mit hinh thai hoc, cac té bao xuét hién thanh hinh tron va cé céac thé chét
theo chuong trinh d& xuét ring céc té bao khong sdng duge khoi 24 giv tiép xuc

(xem Fig.7).
Vi du 3 — Thir nghiém té bao

Cac t& bio OCSC2 duge dénh ddu bing GFP va OCC2 dugc danh déu bing
mCherry dugc tao ra bing cach gdy nhiém té bao bang virut lenti biéu hién cic
protein huynh quang (Craveiro et al. 2013). DPéng moi trudng nudi cdy ciia GFP+
OCSC2 va mCherry+ OCC2 dugc xir ly bang 1pg/ml hop chét 2 trong 48 gio va
cho phép thu hdi trong 72 gi¢r nita. Sy phat huynh quang dugc xéc dinh bang phép
soi kinh hién vi huynh quang. Hop chit 2 lam giam 3 rét s6 lugng té bao gdc
markedly OCSC2 dugc dénh ddu bing GFP va 1am cho céc té bao OCC2 dugc danh
diu bing mCherry tao thanh hinh tron va ning lén bé mat moi truong nudi ciy (xem
Fig.8). Cac s6 liéu nay chi ra ring hop chét 2 phd v& qué trinh ting sinh cla ca té

bao gbe ung thu budng trimg va té bao than ung thu budng trimg.
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Dang hinh cau cua té bao gbc ung thu budng trimg thu duge tir moi trudng
nudi cy phat trién trong céc diéu kién dic biét duge chon cho té bao véi tiém ning
tu 1am méi lai (Alvero et al., 2009). Tém lai, cac té bao CD44+ dugc U trong hé
huyén phit gdm 6ng thiy tinh theo cach quay lién tuc dé ngin sy bam dinh. Céc té
bao ndy tao ra cac cum trong 48 gid va dang hinh ciu dic trong 4 ngay. Sau do,
dang hinh cdu nay dugc cho tiép xuc vé6i 0,1 va 1pg/ml hop chét 2 va dugc kiém tra
bang kinh hién vi sau 24 gio. Sau 24 gio tiép xuc véi hop chit 2 ¢ 0,1pg/ml, chu
triic nén ciia dang hinh cAu ung thu budng tring da bat diu tan rd. Vé6i 1pg/ml hop
chét 2, cAu trac hinh ciu gin nhu bi pha hity hoan toan. Cac s6 lidu nay chirng minh
rang hop chit 2 ¢6 thé thAm vao hinh ciu va pha hiy ciu tric nén cia nd (xem
Fig.9) va d& xuét ring hop chét nay c6 thé di vao moi trudng vi mo cla khéiu .

Céc tai liéu vién dan

Craveiro, V., Yang-Hartwich, Y., Holmberg, J. C., Sumi, N. J., Pizzonia, J.,
Grffin, B., Gill,, S. K., Sliasi, D-A., Azodi, M., Rutherford, T., Alvero, A, B., Mor,
G. (2013). “Phenotypic modifications in ovarian cancer stem cells following

Paclitaxel treatment” Cancer Medicine, 2(6), 751-762.

Alvero A . B., Chen R, Fu H . H, Montagna M., Schwartz P. E., Rutherford
T., Silasi D. A., Steffensen K. D., Waldstrom M., Visintin I, Mor G. (2009)
“Molecular phenotyping of human ovarian cancer stem cells unravels the

mechanisms for repair and chemoresistance™ Cell Cycle. 2009 Jan 1;8(1):158-66.
Vi du 4 — Thit nghiém dugc dong hoc

Thir nghiém t4p tinh duge dong hoc cua céac hop chit 2, 6, 9, 13 dugc thuc
hién. Két qua chimg minh ring cac hop chét c6 thé dugc phan phbi va dat dugc

néng d6 huyét twong véi cira s6 hiéu luc duoc duge d€ xuat.

Thi nghiém nay gdm giai doan 1, thi nghiém ché pham so bd dam béo tht ca
céc hop chit déu hoa tan trong dung dich 30% Captisol® va tao thanh hdn hop
ddng nhét tich hop dé phan phdi trong tinh mach. Nhiéu phuong phap LC-MS da
duoc phat trién va phé chuén mot phin d8 dam bao mdi chét phan tich c6 thé dugc
dinh luong tir nén huyét twong va khdng c6 sy nhidu gifta bit ky chét phan tich nao.

Giai doan 2 gdm thir nghiém trong doi séng nhd d6 chudt Sprague-Dawley dugc
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lam cho thich nghi véi mdi trudng trong ba ngay trude khi dugc tiém vao tinh mach
dudi vé6i lidu catxet ciia bén hop chit, mdi hop chit v6i ndng d6 cudi 1a 1mg/ke.
Tbng ba con chudt dugc sir dung trong thir nghiém véi viée 14y mAu mau bang bng
chéng d6ng tu vao 5 phut, 30 phut, 1 giv, 2 gio, 4 gid, 6 git va 8 giv. Giai doan thlr
ba cua thir nghiém 1a phén tich sinh hoc céac chét phén tich. Cac miu méu dugce ly
tam & tbc do 1200 vong/phut trong 10 phat & 4°C. Sau khi RBC va huyét twong
duge tach, huyét twong dugc bao quan & -80°C cho dén khi dugce xi 1y va tiém vao
LC-MS. Céc miu tir céc ca thé chudt duge xir ly & dang cac mau riéng 1€ voi profin
dugc dong hoc PK dugc tao ra tir gia tri trung binh ctua sb liéu tir ba con chudt. Két

qué dugc thé hién trén Fig.10.
Vi du 5 — Hiéu qua in vivo

Bing cach stt dung md hinh bén hong U87 néu trén, su phén phdi thudc dan
clia eutome cta hop chét 9 véi lugng 100mg/kg hing ngay tao ra hiéu qua tri khéiu
manh. K&t qua duoc thé hién trén Fig.11. ANOVA hai chiéu v6i hiéu chinh Sidak
cho nhidu 14n so sanh chi ra ring kich thuéc khéi u nhd hon déng ké chi 7 ngay sau
khi bit dAu didu tri va viéc nay tiép tuc qua dén ngay 12 (diém thoi gian cubi ciing
dugc danh gia). Téc do phat trién khéi u ciing gidm déng ké boi eutome ctia hop
chit 9. Trong luong khéi u tai diém cubi cing giam ddng ké bdi eutome cua hop
chét 9 so v6i miu dbi ching Captisol® (khong cdp déi t test, P = 0,0036). Trong
luong cubi ctia chudt trong nhom didu tri va nhom dbi chimg khong khac nhau
nhiéu, tuy nhién 3 con chuft trong nhém didu tri gdm 7 con chét ban dAu (tat ca cic
con vit chét déu ndm trong diém t& phén vi thap cia khoang trong lugng con Vét).
Céc con chudt nay ciing thé hién sy giam déng ké trong qué trinh phat trién khéi u,
mic du, dbi voi do dic, sb liéu tir cac con vat da dugce loai bo tao ra tht ca sb lidu
dugc trinh bay va tir phan tich théng ké. Nhu véi phac dd lidu trude @6, khong co
diu hiéu 14m sang cong khai vé do doc (tic 13, dung 10ng, trang thai bénh, tiéu
chay) dugc ghi nhan. Phan tich mo bénh hoc dang xay ra dé nhan dang nguyén nhan

c4i chét. S luong mau 14 binh thudng.

Vi du 6 — Hi€u qua in vivo
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MO hinh con vat bi bénh ung thu buéng trimg dugce st dung dé danh gia hiéu
in vivo ctia hop chét 2 gdm viéc tiém trong mang bung 7 x 10°m té bao gbc ung thu
budng tring Cherry-CD44+ vao chudt thiéu tuyén wc. Trong md hinh nay, sy tao
khéi u 1ap lai hinh thai hoc cta bénh ung thu budng tring ngudi, 1am ting cac khéi
u lan téa chira cd CD44+ va CD44- OCC, x4c nhén ring té bao gbc ung thu dugc
tiém c6 thé tao ra khdi u khong ddng nhét. Trong md hinh loai gam nhim nay, su
phat trién khéi u duoc dic trung béi tinh trang ung thu biéu mé lan tda trong d6
khdi u duge théy 4 buéng tring, mac treo rudt, phic mac, co hoanh, gan, tuy, va la
lach. M6 hinh nay ciing bt chuéc profin 1am sang d6i v6i bénh ung thu budng
tring va dugc dic trung bdi sy ddp ing mot phin ban déu ddi véi paclitaxel hogc
cisplatin, sau d6 1a sy tai phat va khang véi li€u phap ban dAu. Sy phat trién khéi u
duwoc kiém tra bang anh sy séng bing cich st dung hé tao éﬁh Bruker huynh

quang/tia X Vivo FX System (Bruker Corp., Billerica, MA) (Craveiro et al. 2013).

So v6i con vat dbi chung duge didu tri bing 20% Captisol®, eutome ciia hop
chét 2 dugc dung lidu theo phac db trong mang bung hing ngay dugc bao ché trong
xyclodextrin lam gidm sy phu thudc lidu dang ké vé téc do ting sinh khéi u
(Fig.12A) va trong luong khéi u giai doan cubi (Fig.12B). Chung t6i quan st sy
dép tng phu thudc ndng dd trong d6 cac con vat duge ding 1idu hop chit 2 véi
lugng 50mg/kg va 100mg/kg c6 sur gidm 14n lugt 65% va >80% vé trong lugng khéi
u so v6i mau dbi chimg.

Tai liéu vién dan

Craveiro, V., Yang-Hartwich, Y., Holmberg, J. C., Sumi, N. J., Pizzonia, J.,
Grffin, B., Gill., S. K., Sliasi, D-A., Azodi, M., Rutherford, T., Alvero, A, B., Mor,
G. (2013). “Phenotypic modifications in ovarian cancer stem cells following
Paclitaxel treatment” Cancer Medicine, 2(6), 751-762.

Tai liéu vién din bat ky ¢ ddy s& khong dugc hiéu 13 chip nhan rang tai liéu
vién din nay 13 c6 sin & dang giai phap k¥ thuat da biét dbi v6i don nay. Ngoai ra,
tai liéu vién dan trong phin md ti nay d6i voi cong bd wu tién bét ky (hoic thong tin
thu duogc tir d6), hodc v6i van dé bat ky ma 1a da biét, 1a khong phai, va khong duoc

cho 1a su thira nhén hodc chép nhan hodc dang dé xuét bét ky réng cong bd wu tién
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(ho#c théng tin thu dugce tir d6) hodc van @& da biét tao ra mot phﬁn cta kién thtrc

chung thong thudng trong linh viye ndy ma phin mb ta ndy & cap dén.

Ngudi c6 hiéu biét trung binh trong linh vue ky thuat nay s& thdy rang sang
ché dugc mo ta & ddy dé bi anh hudng véi céc thay dbi va cai bién khong gibng véi
nhing diéu dugc md ta cu thé. Cén phai hiéu ring sang ché bao gbm tét ca cic thay
ddi va cai bién nhu vay. Séng ché con bao gém tAt ca cac budc, diu hiéu, duge
phém va cac hop chét dugc dé cap dén hoidc duoc chi 18 trong phén mo td nay, mot
cach riéng 1& hodc chung, va su két hop bt ky va tit ca két hop cua hai hodc nhiéu

buédc, ddu hidu, duoc phim va hop chit bét ky.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thitc chung (I):
@

hoac mubi, hydrat, dAn xuét, hoic solvat duoc dung, trong do:

R! dugc chon tir nhém bao gém: H va C;-Cg alkyl;

R? duge chon tir nhém bao gém: OH va C;-Cg alkoxy;

R duoc chon tir nhém bao gém: H, C;-C¢ alkyl va halo;

R" duoc chon tir nhém bao gbm: OH, C;-C¢ alkoxy, NH,, NHMe, NHEt,
N(Me), va N(Et),;

R"“vaRYP doc 1ap dugce chon tir nhém bao gﬁ‘)m: H, OH, C;-Cg alkyl va halo,
hodc

R" va mot trong sd R va R tao thanh cdu tric sau:

N
4

R' 12 OH, va

R'! va R'? doc 1ap duge chon tir nhém bao gdm: OH, OMe, C;-C, alkyl va F.
2. Hop chét theo diém 1, trong d6 R! duge chon tir nhém bao gc‘Sm: H va C;-C3
alkyl.
3. Hop chét theo diém 1 hojc diém 2, trong d6 R*1a OH.
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4, Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, trong do6 R? dugc
chon tir nhém bao gdm: H, C;-Cs alkyl va halo.

5. Hop chit theo diém bét ky trong sb céc diém tir 1 dén 4, trong d6 R'' va R"?
déc 14p duoc chon tir nhém bao gdm: OH, OMe, tert-butyl, metyl va F. |
6. Hop chét theo diém 5, trong do R va R1? doc 1ap dugc chon tir nhém bao
gém: OMe, tert-butyl, va F.

7. Hop chét theo diém bét ky trong s cac diém tir 1 dén 6, trong d6 R dugc
chon tir nhém bao gdm: OH, OMe, NH,, NHEt va N(Et),.

8. Hop chét theo diém bét ky trong s6 céc diém tir 1 dén 7, trong d6 R'* va R"
doc 1ap dugc chon tir nhém bao gém: H, F, Cl va metyl.

0. Hop chit theo diém 1, trong d6 hop chét nay 13 c¢6 cong thic (Ia) co cAu triic

sau:

(la)
trong d6 R', R® va R'® dén R" 1a nhu dugce x4c dinh trong diém 1.

10.  Hop chit theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gbm:
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40 41

11.  Duogc phim chtra hop chét c6 cong thuc (I) theo diém bat ky trong sd cac

diém tir 1 dén 10 cing véi chit mang, chét pha lodng hoic ta dugc dugc dung.
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