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SUMMARY

5 new acetohydrazide (5a-e), contained quinazoline moiety, designed based on the structural features of PAC-1,
were synthesized. Biological evaluation on three human cancer cell lines (SW620, colon; PC-3, prostate; NCI-H23, lung
cancer) was realised. It was found that the leader compound 5a was active against the tested cell lines. The cytotoxicity
of this compound could be destroyed by substitution of halogene at any position of quinazoline. The same influence
was observed with 7-methyl substitution. However, methyl substitution at position 6 of quinazoline gave a compound
whose activity was comparable to PAC-1 (better than 5-fluorouracil). The role of methyl group in this case could be

determined by analysing other derivatives.

Tir khéa: acetohydrazid, quinazolin, hoat héa procaspase-3

Dat vin dé

Dé khai thac cac khiém khuyét nhat dinh trong té bao
ung thu nham tim kiém cac thudc diéu tri mdi, cac nha
khoa hoc da xac dinh dugc mot s6 muc tiéu phan ta,
trong dé cé procaspase - mét nhém enzym c6 nhiéu
trong cac té bao ung thu. Cac nghién ctiu da cho thay mét
hop chét c6 tac dung kich hoat procaspase-3 cé thé gay
ra cai chét theo chu trinh cla té€ bao ung thu nuéi cay
trong 6ng nghiém va té€ bao ung thu trong mé hinh cay
ghép trén chudt [1], [3]. CAu trdc ctia PAC-1 (Hinh 1) - chat
dau tién duoc thay cé tac dung hoat héa procaspase-3 -
da dugc cong bé [4]. Mat khac, co thé gap nhan
quinazolin trong cdu tric clia nhiéu chat c6 hoat tinh sinh
hoc. Chinh vi vay, dua trén ciu tric ctia PAC-1, ching toi
da téng hgp thanh cong cac chat tuong tu c6 khung
quinazolin-4(3H)-on acetohydrazid véi phan A la dan chat
oxoquinazolin va phan C van la dan chat phenyl nhung
VGi cac nhém thé khéc. Tac dung tc ché mot s6 dong té
bao ung thu ngudi clia cac chat nay ciing da dugc xac
dinh. Dugi day la mét phan cac két qua nghién ciu.

Nguyén liév va phuong phdap nghién cou

Dung méi, héa chdt va thiét bj

Cac hoa chat, dung méi théng thudng duge nhap
tU cong ty Merck hodc Sigma-Aldrich va dugc st dung
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Hinh 1. Cdu trac cGa PAC-1

truc ti€p khéng tinh ché thém. Nhiét d6 néng chay
dugc do bdng may Gallenkamp Melting Point
Apparatus (Anh). Sac ky I6p moéng sit dung ban méng
nhém trang sdn silica gel GF-254. Phé héng ngoai
dugc ghi bdng may GX-Perkin-EImer (My). Phé cong
hudng tir hat nhan dugc ghi bang may Bruker AV-500
vGi DMSO-ds lam dung méi, d6 dich chuyén héa hoc
(8) dugc biéu thi bang don vi phan triéu (ppm), 1dy
mac la pic clia chat chudn noi tetramethylsilan (TMS).
Phé khéi lugng dugc ghi bdng may khéi phé PE
Biosystems API2000 (Perkin Elmer, My) va Mariner®
(Azco Biotech, My).

Cac dong té bao th nghiém dugc mua tir Ngan
hang Té€ bao Ung thu cda Vién nghién ctu khoa hoc
sinh hoc va céng nghé Han Quéc (KRIBB). Méi trudng
nudi cdy va cac hda chat dé thir tac dung sinh hoc khac
dugc mua cuta GIBCO Co. Itd. (My).
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Sodb 1. Téng hop cdc dén chdt acetohydrazid (5a-e)

Phuong phdp nghién ciu

Téng hop héa hoc

Céc acetohydrazid dugc téng hgp theo so dé 1.

Xdc dinh cdu trac

S dung céc phuong phap phé bao gém: Phé héng
ngoai (IR), phd khéi (MS), phé cong hudng tur hat nhan
(TH-NMR, "3C-NMR).

Thir hoat tinh khdng té bao ung thu in vitro

Thr hoat tinh khang t€ bao ung thu'in vitro dugc thuc
hién tai Khoa Dugc, Trudng Dai hoc Chungbuk, Chonju,
Han Quéc trén 3 dong té€ bao ung thu ngudi la SW620
(ung thu dai trang), PC3 (ung thu tuyén tién liét), va NCl-
H23 (ung thu phéi) bang phuaong phap do mau cai tién
[5]. ICso dugc tinh theo phuang phap Probits [7] va lay két
qua trung binh ctia 3 1an thuc nghiém déc 1ap (SD < 10 %).
LogP dugc xac dinh dua trén phan mém KowWin 10.0.

Két qud nghién cou va ban luéan

Téng hop héa hoc

Cac dan chat quinazolin-4(3H)-on acetohydrazid
(5a-e) dugc téng hop qua 4 budc theo sc d6 1. Budc
dau tién la phan ng ngung tu Niemantowski gitia 1
acid anthranilic (1a-e) (1 mmol) va mét lugng du
formamid (10 mmol) & 120 °C trong 3-7 gi& (theo ddi va
xac dinh thai gian diing phan Gng bang sac ky 16p
mong) tao ra quinazolin-4(3H)-on (2a-e) vai hiéu suat
(tho) cao (89-90 %). Sau khi két thuc phan ting (khong
con nguyén liéu ban dau), toan bo hén hgp phan ting
dugc d6 vao nudc da réiloc 1ay tha. Tla (2a-e) dugc ria
3 1an bang nudc lanh réi sdy kho va dugc dung truc ti€p
cho phan Ung tiép theo ma khéng tinh ché thém.

& budc thir 2, phan Uing gilia quinazolin-4(3H)-on
(2a-e) vai ethyl cloroacetat (1,2 mmol) trong aceton &
moi trudng kiém (K2COs, 1,5 mmol) véi xuc tac KI (0,1
mmol) & 60 °C cho phép thu dugc ester trung gian
3a-e. K&t thuc phan tng, sau khi cat thu hoi dung méi
thi hoa hén hgp trong nuéc lanh va loc 13y tda.

Phan Ung thé ai nhan ti€p theo cla hydrazin
monohydrat (5 mmol) vao ester 3a-e trong moi trudng
ethanol & nhiét d6 phong cho séan pham la cac hydrazid
tuong Ung 4a-e dudi dang két tha trang. Cudi cling, sén
phdm mong muén 5a-e da thu dugc nhd phan tng
ngung tu aldol giira hydrazid 4a-e tuong Ung va
4-dimethylamino benzaldehyd (2 mmol) trong ethanol
(h6i luu) véi hiéu sudt chung & muc trung binh (khoang
60-65%). San pham cudi cling (5a-e) dugc tinh ché qua
sac ky cot silica (dung méi: dicloromethan-methanol véi
ti 1é khac nhau) hoac két tinh lai trong ethanol.

C4u trac cla cac chat téng hop dugc 5a-e da dugc
khang dinh trén co s& phan tich cac di liéu phé IR, MS,
'H va 3C-NMR [6].

(E)-N"-(4"-Dimethylamino benzyliden)-2-(4"-
oxoquinazolin-3’ (4’H)-yl)acetohydrazid (5a)

Chat ran, trang; Hiéu suat: 63 %, twe 190-191°C, Rr =
0,62 (DCM :MeOH =14:1), IR (KBr,cm™): 3210 (NH); 3069
(CH aren); 2972, 2899, 2816 (CH, CH2); 1668 (C=N); 1603
(C=N); 1504 (C=C), 'H-NMR (500 MHz, DMSO-d6, ppm): &
11,57, 11,53 (~25 %, 75 %) (s, TH, NH); 8,64, 8,34 (~75 %,
25 %) (s, TH, H7); 8,33 (d, J= 7,0 Hz, TH, H5'); 8,04 (s, 1H,
H2"); 7,75 (m, TH, H7’); 7,53 (d, J = 8,5 Hz, 2H, Hz; He?); 7,50
(m, 2H, He; Hg); 6,70 (d, J = 8,0 Hz, 2H, Hs; Hs); 5,24, 4,77
(~25%, 75 %) (s, 2H, H2); 3,04 (s, 6H, 4"-N(CH3)2); *C-NMR
(125 MHz, DMSO-ds, ppm): & 168,1, 163,2, 160,8, 152,1,
152,0,149,2,149,1,148,6,145,6,135,0,134,9,129,0,128,7,
127,7,127,6,127,5,126,5,122,0,121,7,112,3,48,0, 47 4,
HR-MS (ESI) m/z 348,1456 [M-H]-.

(E)-N-(4"-(Dimethylamino)benzyliden)-2-(6"-methyl-
4’-oxoquinazolin-3'(4’H)-yl)acetohydrazid (5b)

Chat rdn mau nau nhat; Hiéu suat: 62 %, tnc: 186,0-
187,0 °C, Rr= 0,68 (DCM : MeOH =9 : 1), IR (KBr, cm'):
3439 (NH); 3348 (OH); 3122 (CH,aren); 2791 (CH, CHy);
1735 (C=0); 1610, 1537 (C=C), '"H-NMR (500 MHz, DMSO-
ds, ppm): & 11,54, 11,49 (~27%, 73 %) (s, TH, NH); 8,29
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(s, TH, H2'); 8,07, 7,91(~23 %, 77 %) (s, TH, H7"); 7,94
(s, TH, H5"); 7,67 (d, TH, J=8,0 Hz, H7'); 7,61 (d, 1H, J=8,0
Hz,Hs); 7,53 (d, 2H, J=8,5 Hz, HxHe¢); 6,74 (d, 2H, J=8,5
Hz, H3;Hs"); 5,16, 4,72 (~77 %, 23 %) (s, 2H, 2H>); 3,97
(s, 6H, 4"-N(CH3)2); 2,42 (s, 3H, 6'-CH3), *C-NMR (125
MHz, DMSO-ds, ppm): 6 167,6; 160,2; 151,4; 148,8; 146,1;
145,0; 136,8; 135,7; 128,5; 128,2; 127,0; 125,3; 121,3;
111,8; 46,8; 20,8; MS (ESI) m/z 364,0 [M+H]*.

(E)-N-(4"-(Dimethylamino)benzyliden)-2-(7"-methyl-
4'-oxoquinazolin-3'(4’H)-yl)acetohydrazid (5c)

Chat ran, trang; Hiéu suat: 63 %, twe 197-198 °C,
Re=0,63 (DCM:MeOH = 14:1),IR (KBr,cm):3177 (OH);
3063 (CH aren); 2963, 2907 (CH, CH2); 1668 (C=N); 1603,
1533 (C=Q), 'H-NMR (500 MHz, DMSO-ds, ppm): & 11,56,
11,51 (~25 %, 75 %) (s, TH, NH); 8,33 (s, 1H, H2'); 8,33,
8,09 (~25 %, 75 %) (s, TH, H7); 8,09-8,03 (m, 1H, Hs); 7,55-
7,51 (m, 3H, H2", H6", H8); 7,40 (d, J = 8,0 Hz, 1H, He);
6,76-6,74 (m, 2H, H3; Hs’); 5,17, 4,73(~75 %, 25 %) (s, 2H,
2H2), 2,98 (m, 6H, 4"-N(CH3)2); 2,49 (m, 3H, 7"-CH3), *C-
NMR (125 MHz, DMSO-ds, ppm): 6 168,1; 160,6; 152,0;
149,2; 148,7; 145,5; 145,4; 130,0; 129,0; 128,9; 128,7;
127,3; 126,4; 121,7; 119,6; 112,3; 112,2; 47,8; 47,3; 21,8;
HR-MS (ESI) m/z 364,1780 [M+H]*.

(E)-N"-(4"-(Dimethylamino)benzyliden)-2-(6"-fluoro-
4"-oxoquinazolin-3'(4’H)-yl)acetohydrazid (5d)

Chat ran, trang; Hiéu suat: 63 %, toe 191-192 °C,
Re= 0,66 (DCM : MeOH = 14:1), IR (KBr, cm): 3175 (OH);
3067 (CH aren); 2965, 2901 (CH, CH.); 1667 (C=N); 1535
(C=Q), 'H-NMR (500 MHz, DMSO-ds, ppm): 6 11,57, 11,54
(~20 %, 80 %) (s, TH, NH); 8,38, 8,37 (~20 %, 80%) (s, 1H,
H2); 8,09, 7,93 (~20 %, 80 %) (s, TH, H7"); 7,85-7,75 (m, 3H,
Hs, H7; Hs); 7,56, 7,51 (~20%, 80 %) (s, 2H, Hz; He); 6,77,
6,74 (~20%, 80 %) (s, 2H, H3", H5"); 5,20, 4,76 (~80 %, 20
%) (2s, 2H, 2H2); 2,98 (s, 6H, 4”-N(CHs)2), *C-NMR (125 MHz,
DMSO-ds, ppm): 6 167,9; 163,0;161,7; 160,1; 159,7; 152,1;
152,0; 148,6; 148,6; 145,6; 145,5; 130,7; 130,6; 129,0; 128,7;
123,5;123,3;123,2;123,1;121,7;112,3;112,2; 111,3; 111,1;
48,0; 47,5; HR-MS (ESI) m/z 368,1520 [M+H]*

(E)-N'-(4"-(Dimethylamino)benzyliden)-2-(7"-fluoro-4"-
oxoquinazolin-3'(4’H)-yl)acetohydrazid (5e)

Chat ran, trang; Hiéu suat: 65 %, twe 190-191 °C,
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Rf=0,67 (DCM:MeOH =14:1), IR (KBr,cm):3123 (OH);
3067 (CH aren); 2968, 2897, 2814 (CH, CHz); 1668 (C=0);
1605, 1504 (C=C), 'H-NMR (500 MHz, DMSO-ds, ppm): &
11,56, 11,52 (~25 %, 75%) (s, TH, NH); 8,42 (s, 1H, H2);
8,25-8,22 (m, TH, Hg); 8,09, 7,94 (~25%, 75 %) (s, TH, H7");
7,56-7,43 (m, 4H, Hz; He; Hs, He); 6,77-6,74 (m, 2H, Hz; Hs);
5,19, 4,75 (~75 %, 25 %) (s, 2H, 2H2); 2,98 (s, 6H, 4"-
N(CH3)2), *C-NMR (125 MHz, DMSO-ds, ppm): & 167,9;
167,1; 165,1; 163,1; 160,1; 152,1; 152,0; 150,8; 150,7;
150,6; 150,5; 148,6; 145,6; 129,8; 129,7; 129,0; 128,7;
121,7;119,0;116,3; 116,1;112,9; 112,8; 112,3; 47,9; 47 /4;
HR-MS (ESI) m/z 366,1359 [M-H]".

Trén phé 'H NMR cUa tat ca cac chat déu thé hién
su cO mat clia 2 déng phan vdi ti 1é khac nhau. Theo su
phan tich L& Cong Huan va cong su, 2 dong phan dé la
E-antiva E-syn [2]. Chinh su c6 mat clia cac dong phan
nay ma & mot s6 phd 13¢-NMR xuét hién s6 C16n hon so
vGi s6 lugng C trong cau truc phan ta.

Mac du tat ca cac chat déu cé déng phan nhung trén
phé "H-NMR clia ching déu c6 thé nhan thay 1 pic don &
vling t trudng thap (khoang 11,5 ppm) tuong Ung vdi
proton clia nhém CO-NH. Su ¢c6 mdt clla nhém NH dugc
khang dinh khi pic nay khéng xuét hién sau khi I4c mau
vGi D20. Nhém CH: G vi tri 2 xudt hién dudi dang 1 pic don
2 proton & khoang 4,7-5,2 ppm. Ca 5 chat déu c6 1 pic don
6 proton & khodng 3 ppm thé hién su ¢ mat clia 2 nhém
methyl cia nhom thé 4”-N(CHs)z. & viing nhan thom, tét
ca cac chat (5a-e) déu cé cac pic déi 2 proton clia cac cap
proton déi xting 2"-6" va 3"-5". Ngoai ra, cong thic phan
tl clia cac chat thu dugc ciing dugc khang dinh dua vao
1 pic phan tirtrén phé khéi lugng (MS) cé s6 khdi pht hgp
vGi khéi lugng phan td ctia chat du kién.

Két qua thir tdc dung t'c ché té bao ung thu

Sau khi @& khang dinh cau truc, cac chat méi téng
hap dugc thir tac dung tc ché su phat trién cla 3 dong
té€ bao ung thu ngudi la SW620 (ung thu dai trang), PC3
(ung thu tién liét tuyén) va NCI-H23 (ung thu phéi) vai
2 chat ching duong tinh la 5-fluorouracil (5-FU) va
PAC-1. Két qua dugc trinh bay trong bang 1.

K&t qua trén cho thay nhom thé flo du & vi tri 6 hay
7 (chat 5d, 5e) trén nhan quinazolin cling lam mat hoat

N(CHa)2

NZH

0]
1
N.
LY
Z N/ (0]

Déng phan E-syn
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Bdng 1: Két qua thir tdc dung Urc ché té bao cla cdc chdt téng hop duoc

Doc tinh té bao (IGso,” uM)/Dong té bao*

KLPT LogP’ SW620 PG NCI-H23

5a H 349,39 1,05 591141 4,73+0,83 3,01£0,11
5b 6-CHs 363,41 1,60 4,68+0,30 4,60+0,33 3,58+0,11
5¢ 7-CHs 363,41 1,60 >10 >10 >10
5d 6-F 367,38 1,25 >10 >10 >10

5e 7-F 367,38 1,25 >10 >10 >10
5-FU* 130,08 -0,81 8,84+1,92 13,61+0,46 13,45+3,92
PAC-T 392,49 343 432+0,34 3,98+0,46 4,09+0,10

"Tinh bdng phdn mém KowWin 10.0;2Néng dé (mM) chdt thir gdy giam 50 % hoat tinh enzym hodc su' phdt trién té bao.
S6 liéu la trung binh cta 3 lan thuc nghiém; 3Dong té€ bao thd: SW620 (ung thu dai trang); PC3 (ung thu'tién liét tuyén);
NCI-H23 (ung thu phéi); *5-FU, 5-fluorouracil, chdt déi chiing duong tinh; SPAC-1, chdt déi chiing duong tinh

tinh Uc ché té bao ung thu clia chat dau day 5a. Két hop
vGi cac két qua nghién ctru khac (thé clo, brom - khong
dugc dua ra trong bai bao nay), chiing téi cho rang thé
halogen lam mat hoat tinh cta day nay.

V&i nhém thé methyl, trong khi vi tri 7 (5¢) cho két qua
tuong tu nhu thé halogen (lam mat hoat tinh), thi vi tri 6
(5b) lai cho két qua tuong d6i kha quan, khong lam mat
hoat tinh ctia chat dau day, tuy nhién cting khong lam
tang manh tac dung clia chat nay. Hoat tinh cia 5b c6 vé
manh hon 5a mét chut trén 2 dong té bao SW620 va PC3,
nhung lai hoi yéu hon trén dong té bao NCI-H23. Tuy tac
dung Uic ché té bao ung thu clia ca 2 chat nay (5a, 5b) déu
manh hon 5-FU nhung cling chi tuong tu hodc yéu hon
PAC-1. Két hgp véi su mat hoat tinh khi thé F & ca 2 vi tri
6 va 7 (5d, 5e) va khi thé methyl & vi tri 7 (5¢), chuiing t6i
cho rang kha nang gilr dugc tac dung clia nhém thé
methyl c6 thé |a do tuong tac ctia mét alkyl & vi tri 6 chur
khoéng phaila do hiéu tng day dién tt ciia nhom nay. Gia
thiét nay con can dugc kiém chiing thém bang cac thuc

nghiém trén cac dan chat khac.

Két luéan

Trong nghién ctiu nay, ching téi da téng hop dugc
5 dan chat méi cé cdu tric tuong tu PAC-1 (5a-e) va thu
doc tinh té bao trén cac dong té bao ung thu ngudi
SW620, PC-3, va NCI-H23. Trong 5 chat téng hop duac,
chi c6 dan chat khong thé 5a va dan chat 6-methyl (5b)
la c6 doc tinh dédng ké véi cac dong té bao tht nghiém
(manh hon ching duong 5-FU nhung khéng manh hon
PAC-1). K&t qua nay cho thdy nhém thé 4”-N(CHs)2 c6
thé thay thé cho nhém thé 2”-OH 3"-CH.CH=CH: cla
phan C trong cau tric PAC-1. Nhan quinazolin cé thé
thay thé phan A, tuy nhién dé c6 tdc dung manh hon
can c6 cac nghién ciu sau hon vé cac nhdém thé ca trén
khung quinazolin va nhan benzen (phan C).

Loi cdm on

Nghién ctu dugc hoan thanh vdi su hé tro tai chinh
cta dé tai Nafosted s6 104.01-2018.01 va cta chinh pht
Han Quéc (NRF, 2017R1A5A2015541).
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