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Tém tit

Hop chét khung quinazolinone da dugc phat trién tir 1au dé lam thude dung cho nguoi, nhu thube chéng viém, loi tiéu, ha
huyét ap, chdng co giat, chdng ung thu. Mot sé thude co cong thirc dya trén khung quinazolinone hién da dugc cap phép
luu hanh dé diéu tri ung thu, mot s6 chét khac dang dugc nghién ciru 1am sang hodc ¢ giai doan tién 1am sang. Viéc phat
trién thudc méi dya trén khung quinazolinone c6 thé ké thira cac tinh chit va mbi quan hé giita cdu trac va tac dung, ciing
nhu dich tic dung ciia cua day hop chat. Bai tong quan nay khai quat hoa cac hoat tinh sinh hoc chdng ung thu cta cac
chét khung quinazolinone, dya trén cac co ché da duoc ching minh, va tom tit cac dic diém chung cua cac hgp chét nay.

Tur khoa: Anti-cancer, quinazolinone, bio-activity.

Abstract

Quinazolinone derivaties has long been developed for use as medicine for human, such as anti-inflammatory drugs, diu-
retics, antihypertensives, anticonvulsants, anti-cancer. Several quinazolinone drugs have been approved for circulation
as anticancer drugs, some other compounds are being in clinically or preclinical studies. The development of new drugs
based on quinazolinone structure may be able to inherit the properties and relationships between the structure and acti-
vity, as well as the target molecule of derivaties. In this review, we systematize the bioactivities, and summarize general
features of quinazolinone derivaties.

Keywords: Chéng ung thu, quinazolinone, hoat tinh sinh hoc.

1. Mo dau giéi (WHO), ty 18 ung thu ¢ Viét Nam van ting

Trong nhirng thap nién gan day, c6 thé nhan  dan trong thap ky vira qua. S6 nguoi tir vong do

théy su dich chuyén vé md hinh bénh tat, tir cac
loai bénh nhiém khuan sang cac nhom bénh ly
vé noi tiét, chuyén hoa, ung thu. Cu thé 1a bénh
ung thu véi ty 1¢ mic méi va tir vong van & mirc
cao [1]. Theo thong ké cia Td chic Y té thé
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ung thu tai Viét Nam trong nam 2014 1a khoang
91.600 nguoi, tuong trng véi trung binh hon 250
ngudi chét do ung thu mdi ngay [2]. Cac thude
hoa trj liéu van dang duoc sir dung dé diéu tri
ung thu. Tuy nhién, bai tinh chon loc thap dan toi
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nhiéu doc tinh va tac dung khong mong mudn,
dong thoi hién tuong ting dé khang thubc dan
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t6i nhu cau phat trién thudc tri ung thu méi ngay

cang cép bach hon[3].
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Hinh 1: Céc khung cau triic co ban cia quinazoline va quinazolinone.

Cac hop chit quinazoline dwoc quan tim trong
phat trién thude diéu tri ung thu boi ciu tric don
gian, dong thoi 6 nhidu minh chimg vé hoat tinh
sinh hoc trén nhiéu thé bénh khac nhau nhu chéng
nhiém tring[4],chdng tang huyét ap[5], chdng co
giat [6] va chéng ung thu. CAu tric quinazolinone
la nhitng nhanh nho (2), (3), (4) trong nhém céac
dan xuat quinazoline (1) (hinh 1), gan day duoc
quan tim nhiéu hon va dugc dau tu nghién ctu
téng hop hoa hoc va sang loc hoat tinh chong
ung thu ciing nhu chimg minh co ché sinh hoc
tuong ung [7-9]. Muc dich cua bai bao nay la
téng quan, khai quat hoa cac dic diém vé cu
tric - tac dung tri ung thu va mot s6 co ché sinh

hoc lién quan cho nhanh céu triic quinazolinone
nham mang tinh ké thira cac nghién ctru trude
day, dé& xuat va ban luan vé nhitng kha ning lwa
chon trong dinh hudng nghién ctru.

Lich sir phat trién thudc tir cac hop chét
quinazolin va quinazolinone

Mac du dugc quan tam tir 1au, nhung chi trong
vai thap ky tr lai day, cac hop chit nhom nay méi
duoc quan tim dén tac dung chong ung thu. Trong
d6, mot sb thude chong ung thur co ciu trac 14 din
chét quinazolinone da dugc FDA ch?ip thuan cho
phép luu hanh. Qué trinh phat trién cac hop chat
quinazolinone dugc tém lugc trong hinh 2.

Griess t6ng hop . . Hon mét tram loai
dinxudt  Thubc quinazoline ~ GeMnp duos FDA thudc 1a dan chat
quinazoline dau dau tién duoc dua P thus quinazolin da duoc
tién 2-cyano-3,4- ra thi trudng: Vandetanib dwoc nghién ctu,|str
dihydro-4- Methaqualone FDA chap thuan dung
4oxopquinazolin
1869 188741903 1951 1957{1963 2003 2007 2011 2OT13 Nay
o Williamson, Erlotinib va Afatinib
Weddige dé xuat Lindquist va duwoc FDA chap
tén goi khung Armarego lan lugt Lapatinib duoc thuan
quinazoline; Paal cap nhat tinh chat FDA chip thuan
va Bush dé xuat héa hoc cla i
danh sé khung quinazoline

Hinh 2: So d6 qua trinh phat trién cac hop chét quinazoline lam thudc [10-12]
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2. Cac thudc din xuit quinazolinone chéng
ung thu da dwgc luu hanh

Céc cong thire duoc trinh bay & bang 1 cho thiy
cac thude chdng ung thu ciu tric quinazolinone
da duoc phép luu hanh déu 1a din chat cua 4(3H)-
Quinazolinone (2), nhung c6 tinh da dang vé cau
tao hoa hoc. Sy thay doi ban chat va vi tri cia
tung nhém thé trén bod khung co ban da tao ra
nhiéu hop chat c6 hoat tinh chéng ung thu. O mot
s6 hop chat, cdu hinh tuyét d6i ctia hop chét thé
hién méi lién hé chat ché giita cdu trac hoa hoc
v61 hoat tinh sinh hoc chéng ung thu hoac lién
quan téi dich tac dung cua thudc. Piéu nay ciing
dugc phan anh trong mot sb cong bd gan day vé
sang loc hoat tinh sinh hoc ctia cac hop chét tong
hop hoa hoc ¢o cau triic quinazolinone, cic tic
gia thudng quan tam t6i cac yéu to lién quan giira
cAu trac hoa hoc va tac dung sinh hoc cua thude
[7, 8, 13].

3. Tinh hinh nghién ctu ciac hop chit
quinazolinone

3.1 Cdc hop chit quinazolinone tw nhién

Céc hop chat c6 cau truc quinazolinone dugc
tim thay tir nhiéu nguon tu nhién khac nhau, bao
gom ca vi khuan, nam va mot so loai thuc vat bac
cao, trong do c6 mot so loai thyc vat da dugce st

dung 1am thudc tir 1au trong dan gian. Mot s6 hoat
chit duoc chiét xuit va thir nghiém véi cac dong
té bao ung thu cho thay két qua kha quan (bang
2). Céc ciu trac thu dugc tir ty nhién ciing c6 tinh
phong phti, bao gdm ca cac khung quinazolinone
co ban 2 vong (vi khuan, ndm, thuc vat bac cao)
va céc alkaloid khung 3 vong (chi thiy & thuc vat
bac cao)[14].

Dién hinh trong cac hop chat quinazolinone
tu nhién, luotonin-A 1a mét alkaloid dugc quan
tam nghién ctu vé tac dung sinh hoc va co
ché tac dung. Nghién ctru cho thiy chit nay co
tac dung gay doc té bao trén dong té bao ung
thu bach cau chudt (P388) voi IC50 = 1.8 pg/
mL[15]. Luotonin-A ciing cho thay co ché tic ché
Topo-I and Topo-II va dugc coi 1a mot chat wc
ché topoisomerase dién hinh trong tu nhién [16,
17]. Hop chét Luotonin-A di duoc nghién ctru
tong hop toan phan tir hon 10 nim trude, dong
thoi, cac dan xuat ciia no ciing dugc tong hop dé
phuc vu cong tac phat trién thudc méi[18].

Hién nay, cac hop chit tu nhién c6 ciu tric
quinazolinone van dang tiép tuc duoc nghién ciru
phan 13p, sang loc hoat tinh sinh hoc theo hudng
diéu tri ung thu. Mot s6 hop chat dugc phat trién
theo hudéng ban tong hop, bién doi cau tric dé
tang cuong tac dung khang ung thu [19-21].
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Bang 1: Céc thude chdng ung thu duge FDA cip phép luu hanh ¢6 cdu triic quinazolinone
Tén thudc
(nam chap Cau triic héa hoc Ung dung lAm sang TLTK
thuan)
T@@VA
’ g« Phéi hop diéu tri nhiéu 2]
Raltitrexed y loai ung thu khac nhau
(1998)
Vi tri nh6ém thé: 2. 6.
o \"/“ Dung trong dicu tri ung
" . thw biéu mo té bao gan
Nolatrexed
(2000 N (HCC). [23, 24]
| F Dang nghién ctru dung cho
Vi tri nhém thé: 2, 5, 6. ung the vang dau, co
IiN/aN
" ’ Ung thr mau, bénh bach
Idelalisib " 5 oy
cau lympho mén tinh [25]
(2014) \O

Vi tri nhom thé: 2, 3, 5.

3.2 Nghién citu téong hop din chit
quinazolinone va sang loc hoat tinh sinh hoc va
thii tién lam sang

Trong vong 5 nam trd lai day, c6 mot s6 cong
bd vé& viéc tong hop hoa hoc cac hop chat c6
khung co ban dua trén cdu tric quinazolinone va
thir nghiém sang loc cac chét co hoat tinh sinh
hoc theo huéng diéu tri ung thu (bang 3). Cac
cong bd nay c6 dic diém chung 1a tong hop nhiéu
hop chét, c6 xac dinh dich tac dung cu thé, két
hop véi docking phan tur trén dich tac dung. Cac
hop chat quinazolinone tong hop duoc sang loc
thé hién tac dung sinh hoc ¢ ndng do thap in vitro
(IC,, hoac IG,, trong khoang nM hodc uM) ciing
nhu kha nang trc ché khoi u in vivo trén mo hinh
dong vat [26, 27].

O Viét Nam, nhém cac nha nghién ciru tai
Vién Han 1am khoa hoc Viét Nam d3 tién hanh
nghién ciru tong hop va cong bd hoat tinh chéng
ung thu ctia mot s6 hop chat duoc tong hop voi
khung co ban 2-aryl-4-quinazolinone. Nhom
nghién ctru da thu nghiém hoat tinh sinh hoc
cua cac hop chit thu dugc trén mot sb dong té
bao ung thu biéu mo, ung thur gan, ung thu phoi,
ung thu va va lga chon dugc mdt hop chit co
hoat tinh gy doc té bao tot nhat v6i kha ning
re ché chon loc trén té bao ung thu biéu mo &
ndng do 20nM[28].
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Béng 2: Cac hop chét quinazolinone ty nhién hodc ban tong hop da dugc nghién ciru

ching minh tac dung sinh hoc

Cong thikc, tén hop chat Nguon goc Téc dung sinh hoc  TLTK
o
0 e Uc ché ting sinh trén
= 7\ Chiét xuat tir Peganum . P [14, 16,
N _ ) nhiéu dong té bao
N nigellastrum (*) 17, 29]
ung thw
Luotonin-A
o
~ . R ] Ut ché ting sinh trén
I Chiét xuat tir Evodia i s . [14, 30-
NH R nhiéu dong té bao
rutaecarpa (*) 33]
ung thw
Evodiamine (R=CHa)
va Rutaecarpine (R=H)
O . 7 o
Chiét xuat tr Adhatoda S
1i 8Ot rét, chon
N vasica (**) ' ' &
~ ung thw [34, 35]
N OH Ho#c Peganum harmala
*
Vasicinone )
OH Tac dung chdng sot
N/\I.( o, Chiét xuat tir Dichroa  1ét, mot sO loai ung 36, 37]
N/J O HN febrifuga (%) thir vi mot s6 bénh ’
Fcbrifugine tw mién
Téc dung chong un
Ban tong hop tir ‘g . ,.g ;g
thw va tri mgt so [36-40]
/ 0 HN

Febrifugine =
bénh tyr mién
Halofugmone

(*) Dung 1am vi thudc trong y hoc ¢ truyén Trung Qudc.
(**) Dung lam vi thubc trong y hoc ¢6 truyén An D6 va Hy Lap cd.

S6 lwong dan chét quinazolinone dwogc nghién  cac hop chét quinazolinone méi duoc cong bd.
cliu tac dyng tri ung thu la kha nhiéu, tuy nhién, s0 Céc hop chat c6 khung quinazolinone dang
thude thyc sy dlIQC{ thir nghiém 1am sang Yé duoc  thir nghiém theo huéng khang ung thu dang dugc
tng dung trong diéu tri con kha khiém ton. Bén  tién hanh thir nghiém invitro va déu thé hién két
canh d6, kha nhiéu cong bo khoa hoc vé cic 0 qua rd rét vé kha nang tic ché ung thu trén céc té
liéu tién 1am sang va tac dung chong ung thu cia  pao thir nghiém theo timg co ché cu thé.
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3.3 Cdc thuéc dang dwoc thir lim sang

Céc thudc chira hop chat khung quinazolinone
dang thirlam sang duoc thong ké gdm c6 Ispinesib,
ZD 9331, SB743921. Cac hop chit nay déu chira
khung 4(3H)-Quinazolinone va hau hét déu dang
thir [Am sang trong giai doan II v&i nhitng bénh
ung thu tuong ung. Riéng Halofuginone dang
chuan bj budc vao giai doan II cua 1am sang véi
bénh ung thu bang quang. O mot vai thir nghiém
da cho nhiing két qua htra hen cho viéc tiép tuc
nghién ctru va cho ra doi thudc méi (xem bang 4)

3.4 Cic co ché chong ung thw ciia hop chit
quinazolinone

Cac thudc va hop chét khung quinazolinone
thé hién kha ning chéng lai cac té bao khdi u
theo cac co ché cu thé, da sd cac hop chat duoc
xem x¢ét trén day déu thé hién co ché kich hoat tu

137

chét theo chuong trinh (apotosis) va c6 tac dong
1én chu ki té bao.Ngoai ra con c6 mot sé hop chit
tac dong toi qua trinh dan truyén tin hiéu cua cac
té bao ung thu, rc ché su di cin, su tu thuc bao
(bang 5).

4. Xu huéng phat trién ciia nhém hgp chét
quinazolinone véi muc dich diéu tri ung thw

Nhitng ndm qua cac nghién ctru vé cac hop
chat khung quinazolinone da dugc cong bd rong
rdi voi s6 lwong 16n trong d6 thé hién rd tiém
ning trong céng cudc chdng lai cin bénh ung
thu. Dic biét 1a d3 c6 mot sd lugng 16n cac hop
chat quinazolinone thé hién thanh cong kha ning
chdng lai thé bao khéi u trong nghién ctru tién va
lam sang, mot vai thudc chira khung nay da duoc
luu hanh va st dung rong rai cho phong ngtra va
diéu trj ung thu.

Bang 3: Cac cong bd khoa hoc vé sang loc tac dung chdng ung thu tir cac hop chit tong hop co cdu

truc quinazolinone.

Cau tric TDSH :
Tén hoat . . Nong do
£ . Khungco . Loai ung thw thit . B
chat/nhém Vi tri In In . ttc che TLTK
Xk ban £ . . nghi¢m
dan chat . thé vitro vivo (IC5y, Glsp)
(hinh 1)
Ung thur tién liét
MJ-33 ) 2 X 2 200 nM [41]
tuyén
QC Q2) 2 X X  Ungthwdaitrang. 16pM (48h)  [26]
HL66 2,6 Ung thue da 0,033 uM [42]
Ung thu dai truc
MI56 Q2 2,6 X ‘ 15 pM [43]
trang
DQQ Q2 2.3 X Ung thu 4uM (48h)  [44]
mau
Ung thuw bidu mé
HMJ-38 @ 26  x NI DIELIMO ) s10.60uM  [45]
khoang miéng
1,7-29.6
N/A ) 6.8 X Ung the vii ’ ; [46]
ng /mL
Ung thw tién liét
QEPE 2) 2 X X ™ [27]

tuyén
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14 hop
— 2 23,6 Uhictddctinh  0,1-262uM  [47
@af 528 P 3 x actoac = e B [47]
4b.5¢)
Ung thi vii,
Mdivi-1 @ 2.3 x netIVILINE 50 uM [48]
thw phoi té bao nho
) 5.85+0.71
MMD @ 2.3 X Ung the v [49]
g /mL
Ung thw bidu mé [50]
MIJ29 2) 2.6 X khoang miéng, 1 uM
ung thw mau [51]
10.8
PMQ 2) 2 X Ung the miu + 0,9 pM. [52]
3 hop chat Uc ché tankyrase, 1uM.200nM
@ 2 x et o [53]
(8.9.15) tin hiéu Wnt. va 100nM
. PUGEEICING. ot
2 hop chat 2) 23 X khoi u o nguwoi tir 9 [54]
2 hop chflt 3) 36.7 - Ung. thir tién liét 300nM, 9]
Tbva7j tuvén 50nM
4 hop chit ) )3 Ung thw dai trec 100 M s
5101213 @ : * tring H [>]

*: tién hanh m&nglﬁémbing cachtifmvao 1 nhom chudt BALB/c dangmangthaivdl hamlwong QEPE la 100
mg/kg/thé trong. Saudo kiém tra viongay 15 va 18 cia thaiki.

Céac hop chét quinazolinone v6i hoat tinh  kinase (HER, VEGFR)[56]. Nhu d3 trinh bay &
chdng lai té bao ung thu qua nhiéu co ché khac  trén, trong twong lai hira hen s& phat trién nhiéu
nhau nhu tc ché cic serine/threonine kinase hon nita cac nghién ctru vé cac hop chat nay dic
(B-raf, PI3K, aurora, MAP4K4), ttic ché tyrosin  biét 1a voi muc dich diéu tri ung thu.

Bang 4: Cac thudc dan chét quinazolinone dugc thir 1am sang:

R Cau truc Giai Bénh ung g o
Tén . ~ Két qua thw
B Khung co ., ..« doan thw thw da "
hoat chat S Vitrithe . . nghiém
ban (hinh 1) lam sang thit nghiém )
Ung the va[57]

II Co hiéu qua
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Ispinesib
2 2.3,6
ZD 9331 2 2,6,7
Halofuginone
. 2 3.6.7
(Xem bang 2)
SB743921 2 2
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I Ung thwr da di can
[58]

Ung thr bicu mé Khong co hiéu

II té bao vay ving qua
dau, cb [59]

Ung thr biéu mé
= té bao gan [60]

Ung thw dai truc i :
1I . Co hicu qua

trang[61]
Ung thu bang
I quang, ung thu C6 hiéu qua
va[31]

II Ung the mau[62]  Co6 hic€u qua

5. Két luan va de xuat

Céac hop chit quinazolinone 13 mot nhanh
quan trong trong nhiéu hop chat hiru co ¢6 cau
tric quinazoline va c6 lich sir phat trién tir lau.
Viée tim kiém céac dan chat quinazolinone tu tu
nhién hoac téng hop hoa hoc da dugc thuc hién
tir rat sém va khong ngimg co nhimg hop chat
moéi duge cong bd. Cac nghién ctru vé hoat tinh
sinh hoc ctia hgp chét ciu tric quinazolinone cho
thiy nhimng hop chit nay c6 nhiéu hoat tinh da
dang, da va dang Gng dung trong 1am sang dé
diu tri nhiéu bénh khéc nhau.

Cac nghién ciru hién nay tip trung nhiéu
vao cac hop chat quinazolinone tong hop hoa
hoc. Piéu nay c6 thé Iy giai boi cdu triic khung
quinazolinone kha don gian. Mot loi thé khac 1a

tao dugc nhiéu hop chat trong mot diy dong dang,
c6 thé tong hop véi ciing phuong phép, gia thanh
ré. Tuy nhién, cac hop chét c6 tac dung sinh hoc
t6t va dugc ung dung trén 1am sang lai c6 nhiéu
hop chét lay khuon mau tir hop chét ty nhién, co
thé sir dung cac phuong phap ban tong hop.

Co ché sinh hoc tao nén tac dung chong ung
thu ciia cac hop chat quinazolinone duoc cong bd
chu yéu tap trung vao cac co ché tre ché tang sinh
té bao ung thu hoic kha ning can thiép vao cic
dic diém chung cta bénh ung thu nhu kha ning
di can, kha nang sinh mach. Cac con duong tin
hiéu c6 lién quan t6i co ché chong ung thu duogc
ching minh ciing thé hién sy da dang, bao gom
ca tc ché enzyme tyrosin kinase, uc ché PI3K,
MAPK, NF-kB.

Tén thuoc- hop

Co ché chong ung thw

chat S Anti Cell cycle Uc ché IU: u]c:le
Apoptosis Ophagy Metastatic amest Protem Kinase " .
Polymerization
2 3-dihydro-2-
uinoline-5-yl
q ) [44] [44]

quinazolin-4(1H)-
one
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HMIJ-38 [63] [41]
2 din chat
dihydroquinazolin- [45]
4(1H)-one

Ispinesib

Cac hop chdt 4a-f, [47]
5a-f, 4b, 5c

QEPE [27]
MDD [49]
Mdivi-1

ZD-9331

HL 66 [42]
DHQZ

QC [61]
PMQ [52]
MJ-29 [50]
9 hop ch:'it . [46]
4(3H)quinazolinone

MJ-33

MJ-56

[57] [57] [57]
[47]
[49]
[48]
[61]
[42] [42]
[64]
[65]
[52]
[41]
[43] [39]

Bang 5: Tong hop co ché ctia cac thude va dan chat khung quinazolinone

Trong cac co ché dugc nghién ciru, co ché
dugc cong bd nhiéu nhit 1a kich hoat chét theo
chuong trinh (apoptosis). Co ché nay co thé két
hop véi cac co ché gay chét té bao khac nhu qua
trinh ty thuc (autophagy) hodc hoai tir (necrosis).
Cac nghién ctru mdi con chiing minh rd rang hon
vé qua trinh kich hoat co ché apoptosis (extrinsic
hay intrinsic) nhdm 1am r con duong tin hiéu
dugc tac dong boi hop chat quinazolinone thir
nghiém.

Trong nhém cic hop chit cau trac
quinazolinone dugc thir nghiém, cdu tric cac
nhom thé trén nhan quinazolinone thé hién vai
tro quan trong trong viéc tao nén tac dung sinh
hoc, thé hién qua mdt s6 nhan xét vé mdi lién
quan giira ciu tric va tac dung (SAR) cia cac

tac gia. Pay la nhitng thong tin hitu ich co thé tan
dung dé thiét ké cong thirc thude cho cac nghién
ctru tiép theo.
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