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(54) HOP CHAT AXIT HYDROXAMIC CHUA KHUNG QUINAZOLINON CO HOAT
TINH C,H(:)NG UNG THU VA QUY TRINH TONG HOP CAC HOP CHAT NAY
(57) Sang ché dé cap dén hop chat 1a céc axit hydroxamic c6 cong thic chung (I):
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M
trong do, R 1a phén tr thé duge chon tir nhom bao gém: C,Hs; CsH7; n-C4Hy; C¢HsCH,; 4-
F-C6H5CH2; 4-C1-C6H5CH2; 4-CH3-C6H5CH2; 4-OCH3-C6H5CH2; 4-OCH3-C6H5; 3-OCH3-
C6H5; 2-OCH3-C6H5; 4—F—C6H5; 3-F-C6H5.
Hop chét theo sang ché c6 hoat tinh khang véi mot sé dong té bao ung thu in vitro
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Linh vwe ky thuit dwogc dé cap

Sang ché thudc linh vuc bao ché duoc phém, cu thé hon sang ché dé cap dén cac hop
chat la cac axit hydroxamic chtta khung quinazolinon dung lam chat chong ung thu va quy
trinh tong hop cac hop chat nay.

Tinh trang k§ thuét cia sang ché

Ung thu 1a mét nhém céc bénh lién quan dén viéc phan chia té bao mot cach vo to
chirc va céc té bao nay c6 kha ning xam 14n cdc mé khac bang cach phat trién truc tiép vao
mo lan can hoac di chuyén dén noi xa, hay con goi la di can. Hién co khoéng 200 loai ung
thu khac nhau va néu khong duoc chita tri sém, hdu hét cac loai ung thu c6 thé gdy tir vong,
day la mot trong nhung nguyén nhan gdy tu vong chinh ¢ nhung nudc phat trién. Hau hét
céc bénh ung thu ¢6 thé chita tri va nhiéu bénh c6 thé chita lanh, neu duogc phat hién va diéu
tri sém. Cac loai bénh ung thu thuong gip nhit ¢ Viét Nam bao gom 15 loai ph bién 12 ung
thu phéi, ung thu vi, ung thu dai truc trang, ung thu da day, ung thu gan, ung thu tién liet
tuyén, ung thu tr cung hodc ¢ tir cung, ung thu thue quan, ung thu bang quang, u lympho
khéng Hodgkin, ung thu khoang miéng, bénh bach cau, ung thu tuy, ung thu budng trimg
va ung thu thén, trong do6 thuong gap nhat & nam gi6i 1a ung thu phoi va ¢ nir gidi la ung
thu va, tiép d6 1 ung thu dai tryc trang, ung thu da day, ung thu tién liét tuyén & nam gidi
va ung thu tor cung hoac cb tir cung ¢ nit gioi.

Ung thu ¢6 ty 18 gay tir vong rat cao, chi diing sau cac bénh v& tim mach, s tir vong
do ung thu hang nim 1én dén 82.000 truong hop, ty 18 tir vong hodc ngudi mac bénh 1én dén
73,5% va vao loai cao hang dau thé giéi. Ty 18 nay ¢ bénh nhan ung thu chung toan thé gidi
12 59,7%. O cac nude phat trién, ty 1& nay thap hon xudng khoang 49,4% va cac nudc dang
phat trién 1a 67,8%, déu thip hon ty 18 tir vong & Viét Nam (73,5%).

Cac hop chét khang ung thu da dugc st dung nhiéu nam trong viéc chira tri cac bénh
gy ra boi ung thu c6 thé ké dén, vi du, paclitaxel, 5-flouraxil (5-FU), xyclophosphamit,
tamoxifen, v.v. Mdi loai thudc nay dic tri cho cac loai ung thu riéng. Tuy nhién, su khang
lai cac thudc ung thu theo thoi gian dd duoc ghi nhan. Vi véy, viéc tim kiém cac hop chét
méi v6i co ché tac dung méi ludn 1a van dé cap thiét.

Phuong phap tiép can dua trén muc tiéu phan tr & kham phd thudc hién dang thu
hit rit nhidu sy quan tAm cta cac nha hoa hoc va duoc hoc trong viéc phat hién va phat trién
thudc chdng ung thu trén toan thé gidi (Nam, et al.; Current Targets for Anticancer Drug
Discovery. Drug Targets 4 (2003) 159—179). Trong s6 nhidu muc tiéu protein hién dang
duoc st dung dé thiét ké cac tac nhan chdng ung thu mdi, histon deaxetylaza (HDACs) n6i
lén nhu nhitng muc tiéu rat hép dan va hién duogc coi la muc tiéu déy htra hen cho thiét ké
thudc chéng ung thu (Mark, et al.; Histone deaxetylases and cancer: causes and therapies.
Nature Reviews Cancer 1 (2001) 194-202; Witt, et al.; HDAC family: What are the cancer
relevant targets?. Cancer Lett. 277 (2009) 8-21).

HDAC la cac enzym xuc tic loai bd nhom N-axetyl khoi lysin di axetyl hoa nam trén
duéi cua histon nucleosom, va didu nay dan dén ngung tu chromatin va e ché sy phién ma
(Mark, et al.; Histone deaxetylases and cancer: causes and therapies. Nature Reviews
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Cancer. 1 (2001) 194-202; Witt, et al.; HDAC family: What are the cancer relevant
targets?. Cancer Lett. 277 (2009), 8-21). Cung v6i cac transferaza axeton histon (HAT), cac
HDAC diéu chinh muc d6 axetyl hoa va khir axetyl ciia histon va murc do biéu hién cua mot
s6 gen nhat dinh. Do d6, ching da dugc cong nhan c6 vai trdo quan trong trong tién trinh chu
ky té bao va qua trinh giy ung thu (Mark, et al.; Histone deaxetylases and cancer: causes
and therapies. Nature Reviews Cancer 1, (2001) 194-202; Heba et al.; Design, synthesis,
molecular docking study, and biological evaluation of salicylaldimine derivatives as
potential histone deaxetylases inhibitors (HDACi) and anticancer agents. Med Res Rev.
(2018) 1-52).

Céc nghién ctru ca in vitro va in vivo trén cdc mé hinh tién 1dm sang cho thay su tic
ché HDACs dan dén su biét hoa té bao, chét t& bao theo chuong trinh v&i mot ) dong té
bao ung thu (Ropero, et al.; The role of histone deaxetylases (HDACs) in human cancer.
Mol. Oncol. 1 (2007) 19-25; Ververis, et al.; Histone deaxetylase inhibitors (HDACIs):
multitargeted anticancer agents. Biologics 7 (2013) 47-60; Qiu, et al.; Effects of treatment
with histone deaxetylase inhibitors in solid tumors: a review based on 30 clinical trials.
Oncol. 9 (2013) 255-269; West, et al.; New and emerging HDAC inhibitors for cancer
treatment. J. Clin. Invest. 124 (2014) 30-39; Bolden, et al.; Anticancer activities of histone
deaxetylase inhibitors. Nat. Rev. Drug Discov. 5 (2006) 769-784; Dokmanovic, et al.;
Histone deaxetylase inhibitors: discovery and development as anticancer agents. Expert
Opin. Invest. Drugs 14 (2005) 1497-1511; Johnstone, et al.; Histone-deaxetylase inhibitors:
novel drugs for the treatment of cancer. Nat. Rev. Drug Discov. 1 (2002) 287-299; Glaser,
et al.; HDAC inhibitors: clinical update and mechanism-based potential. Biochem.
Pharmacol. 74 (2007) 659—871; Dallavalle, et al.; Design, synthesis, and evaluation of
biphenyl-4-yl-acrylohydroxamic acid derivatives as histone deaxetylase (HDAC) inhibitors.
Eur. J. Med. Chem. 44 (2009) 1900-1912). Do d¢, cac chat trc ché HDAC da dugce coi la
mot nhom cac tac nhan tr liéu d'iiy htra hen, do gdy nén su chét t& bao khdi u, biét hoa va
chét té bao theo chuong trinh trong céc khéi u ac tinh va huyét hoe khic nhau (West, et al.;
New and emerging HDAC inhibitors for cancer treatment. J. Clin. Invest. 124 (2014) 30—
39; Bolden, et al.; Anticancer activities of histone deaxetylase inhibitors. Nat. Rev. Drug
Discov. 5 (2006) 769-784; Dokmanovic, et al.; Histone deaxetylase inhibitors: discovery
and development as anticancer agents. Expert Opin. Invest. Drugs 14 (2005) 1497-1511;
Johnstone, et al.; Histone-deaxetylase inhibitors: novel drugs for the treatment of cancer.
Nat. Rev. Drug Discov. 1 (2002) 287-299; Mercurio, et al.; Histone deaxetylases and
epigenetic therapies of hematological malignancies. Pharmacol. Res. 1 (2010) 18-34;
Stimson, et al.; HDAC inhibitor-based therapies and haematological malignancy. Ann.
Oncol. 8 (2009) 1293-1302); Xiong cai, et al.; Discovery of 7-(4-(3-Ethynylphenylamino)-
7-methoxyquinazolin-6-yloxy)-N-hydroxyheptanamite (CUDC-101) as a Potent Multi-
Acting HDAC, EGFR, and HER?2 Inhibitor for the Treatment of Cancer. J. Med. Chem. 53
(2010) 2000-2009; Chao-Wu Yu, et al.; Quinazolin-4-one Derivatives as Selective Histone
Deaxetylase-6 Inhibitors for the Treatment of Alzheimer’s Disease. J. Med. Chem. 56
(2013) 6775—6791.

Gan day, ching t6i da diéu ché mot loat cac axit hydroxamic va sang loc hoat tinh trc
ché HDAC va hoat tinh giy ddc té bao. Mot sb hop chét thé hién hoat tinh giy ddc véi mot
sb dong té bao ung thu nhu: SW620, PC-3 va AsPC-1 vdi gia tri ICsotur 0,05-0,07 uM, manh
hon 70 14n so vé6i chat doi chtng suberoylanilide hydroxamic acid (SAHA) (Huong et al.;
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Novel 2-oxoindoline-based hydroxamic acids: synthesis, cytotoxicity, and inhibition of
histone deaxetylation. Tetrahedron Lett. 56 (2015) 6425-6429). Ngoai ra, mot sd axit
hydroxamic chtra khung artemisinin duoc tong hop gan day thé hién hoat tinh gay doc vai
cac dong té bao: HepG2, MCF-7 va HL-60 véi gia tri ICso tuong tng 1a 2,50; 2,62 va 1,28
ng/mL (Ha, et al.; Design, synthesis and biological evaluation of novel hydroxamic acids
bearing artemisinin skeleton. Bioorg. Chem. 66 (2016) 63-71) va gan day cac N-
hydroxypropenamide va N-hydroxybenzamide chira khung quinazolin-4(3H)-one thé hién
hoat tinh gay doc t& bao gp 4 1an chat ddi ching SAHA (Hieu, et al.; Design, synthesis and
evaluation of novel N-hydroxybenzamides/N-hydroxypropenamides  incorporating
quinazolin-4(3H)-ones as histone deaxetylase inhibitors and antitumor agents. Bioorg.
Chem. 76 (2018) 258-267).

Gan day nhét, chung t6i da cong bd cong trinh khoa hoc trong d6 ¢6 axit hydroxamic
chita khung quinazolinon (Nguyen V Minh, et al.; Design, Synthesis and Biological
Evaluation of Novel N-hydroxyheptanamites Incorporating 6-hydroxy-2-
methylquinazolin-4(3H)-ones as Histone Deaxetylase Inhibitors and Cytotoxic
Agents. Anti-Cancer Agents in Medicinal Chemistry.19 (2019) 1543-1557) c6 hoat tinh
khang mét sé dong té bao ung thu manh hon 70 1an chat d6i ching SAHA (suberoylanilide
hydroxamic acid, vorinostat).

Ban chit ky thuit ciia sang ché

Muc dich cua sang ché 1a d& xuit cac hop chat axit hydroxamic chta mach
quinazolinon c6 hoat tinh rc ché su phat trién hodc tiéu diét cac té bao ung thu.

Cu thé hon, theo khia canh thir nhét, sang ché @ xuit cac hop chét, 1a céc axit
hydroxamic chira mach quinazolinon, c6 hoat tinh tc ché su phat trién hodc tiéu diét cac té
bao ung thu, c6 cong thuc chung (1) sau day:
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trong do, R 1a ph?ln ttr thé duoc chon tir nhém bao gém: C,Hs; CsH7; n-C4Ho; CeHsCHy; 4-
F-CsHsCHy; 4-Cl-C¢HsCHz; 4-CH3-CsHsCHz; 4-OCH3-CsHsCHaz; 4-OCH3-CsHs; 3-OCH3-
CsHs; 2-OCH3-CeHs; 4-F-CsHs; 3-F-CgHs.

Theo mot phuong an dugc uu tién, hop chét theo sang ché 1a cac hop chét 14a, 14b,
14d, 14e, 141, 14j, 14k, 141 va 14m cuy thé sau day, trong d6 R lan luot 1a cac nhém thé: CoHs;
C3H7; CeHsCHz; 4-F-C6H5CH2; 4-OCH3-C6H5; 3—OCH3—C6H5; 2-OCH3-C6H5; 4—F—C6H5; 3-
F-CsHs, voi cong thuc cAu tao cu thé dudi day:
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Cac hop chat dugc uu tién trén day la cac chit da dugc thir nghiém va chon loc, c6
hoat tinh khang ung thu manh véi cac dong té bao duoc thir nghiém. Cu thé hon, hop chét
14a thé hién hoat tinh véi dong t& bao HepG-2 (té bao ung thu gan), MCF-7 (ung thu Vu) va
SKLu-1 (ung thu ph01) v6i ICs0 1an lugt 12 0,22; 0,20 va 0,28 pg/mL, hop chit 14b thé hién
hoat tinh vé1 ba dong te bao trén 1an luot 14 0,82; 0,54 va 1,27 pg/mL, hop chét 14d thé hién
hoat tinh v6i ba dong t& bao trén 1an lwot 14 1,47; 1,32 va 1,67 pg/mL, hop chat 14e thé hién
hoat tinh v&i ba dong té bao trén 1an luot 1a 1,91; 0,99 va 1,06 pg/mL, hop chét 14i thé hién
hoat tinh v6i ba dong té bao trén lan luot 13 0,21; 0,14 va 0,37 pg/mL, hop chét 14 thé hién
hoat tinh vdi ba dong té bao trén lan luot 14 0,047; 0,043 va 0,062 ng/mL, hop chat 14k thé
hién hoat tinh v6i ba dong t& bao trén lan luot 13 0,47; 0,66 va 0,48 pg/mL, hop chat 141 thé
hién hoat tinh v6i ba dong té bao trén lan lugt 12 0,77; 0,58 va 0,82 pg/mL, va hop chat 14m
thé hién hoat tinh vi ba dong té bao trén lan luot 12 0,17; 0,18 va 0,38 pg/mL.

Theo khia canh thi hai, sang ché con d& xuit quy trinh tong hop cac hop chat axit hydroxamic
néu trén.

Theo khia canh cu thé, sang ché d& cap dén quy trinh diéu ché hop chét 14j, trong dé quy
trinh nay bao gom cac budec:

i) dun héi luu hdn hop cua axit 5-hydroxy antranilic (5,0 g; 32,67 mmol) va anhydrit
axetic 6 150 ‘jC trong 2 gio; hon hop sau dé dugce do ra nuf’)c da; taa tao thanh duogc loc, gitra
bang nudc cat va lam kho trong chan khong thu dugc chat 11 (5,03 g; 87%), dugce st dung
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ludn cho cac budc tiép theo;

HO
A
N

ii) hdn hop cuia hop chéat 11 va 3- metoxyanilin trong axit axetic (10 mL) duge dun hoi
luu ¢ nhiét d6 120 °C trong 14 gidy; tién trinh phan Ung dugc kiém tra boi sac ky 16p mong
stt dung hé khai trién n-hexan-etyl axetat (1 : 1); hdn hop phan tng dugc trung hoa bang
NaHCOs 50% dén pH = 7 va chiét véi CHCl (3 x 20 mL); pha hitu co dugc tach ra, lam
khan béng NayCOs, bde hoi dudi ap sudt giam; can sau bdc hoi duoc tién hanh sic ky cdt
silica gel str dung hé trién khai - hexan-etyl axetat (1 : 1) cho san pham 12j: (6-hydroxy-3-
(3-metoxyphenyl)-2-metylquinazolin-4(3H)-on);

0
HOWi:IfLN/R
N/)\

Hop chat 12j -
(trong do R 1a 3-OCH3-CgHs)

iii) hon hop 12j va KOH (1,2 duong luong) trong axetonitril (15 mL) da dugc nho tu
tur etyl-7-bromoheptanoat (1,2 duong lugng); hén hop phan Gng dugc khudy & 60 °C trong
24 gid; phan ung dugc theo ddi boi sac ky 16p mong su dung hé dung moi trién khai n-
hexan: etyl axetat (1: 1). Hon hgp phan tmg sau d6 dugc pha lodng véi CH2Clz (15 mL) va
duoc chiét béng nude (3 x 15 mL). Pha hitu co dugc tach ra, lam khan béng NaS0O4 khan
va ¢d bdc hoi dén can; phan cin sau dé duogc thiy phan trong hon hop CH2Cl- MeOH (9:
1) trong diéu kién kiém (NaOH 0,2 N trong EtOH) trong 24 gio; hdn hop cubi cing dugce
pha lodng v6i CHCly (20 mL) va duoc chiét véi HO (2 x 15 mL). Pha nuéce dugc gom lai,
axit hoa den pH = 3 bang HCI 0,2N va dugc chiét bang CHCl (3 x 15 mL). Pha hitu co
dugc tach ra, 1am khan trén NaxSO4 khan va c6 bay hoi dén cin. Hop chit 13j thu dugc
bang phuong phap sic ky cot nhanh trén silica gel st dung CH>Cl-MeOH lam hé dung méi

rira giai;
@]
_R
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0 N/)\

Hop chat 13j
(trong do R 1a 3-OCH3-CeHs)
iv) mot hdn hop NHOTHP (120 mg; 1,02 mmol; 1 duong luong) va 13j (1,0 duong

11
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luong) va EDC.HCI (194 mg; 1,02 mmol; 1 duong luong), DMAP (61 mg; 0,5 mmol; 0,5
duong luong) trong CH2Clz (15 mL) duogc khudy & nhiét 6 phong trong 24 gid; phan tng
duoc theo ddi bai TLC st dung hé dung méi trién khai CH,ClL-MeOH (30: 1); hon hop
phan tng sau d6 dugc pha loang voi CH2Cl (15 mL) va duoc chiét lién tiép véi 5%
NaHCOs3, 5% HCl va H>O; pha hitu co duoc tach ra, lam khan bang Na>SO4 khan va c6 bay
hoi dén can; phan can sau d6 dugc hoa tan trong etanol (5 mL), lam mat bang nude da;
benzoyl clorua (2 giot) duoc thém vao va hon hop nay va hon hop dugce khuay thém 6 gio;
tiép theo, hdn hop phan ting duge pha lodng véi HzO (10 mL) va duoc chiét véi CH,Cl, (2
x 15 mL); pha hiru co dugc tach ra, lam khan bang NaySO4 khan; hop chit 14j thu dugc
bang séc ky cot trén silica gel str dung CH,Clo- MeOH (20 1) lam hé dung méi rua giai;

H
. O R
HO My > CﬁkN
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Hop chét 14j
(trong do6 R 1a 3-OCH3-CgHs).
MO ta vén tit cac hinh \C . , )
Hinh 1 la hinh v& th¢ hién so do quy trinh tong hop cac hop chat axit hydroxamic co
cong thirc (I) theo sang ché;
M3 ta chi tiét sang ché
Sang ché s€ mo ta mot cach chi tiét hon thong qua cac phuong an cy thé dugc uu

tién v& quy trinh téng hop cac cac hop chat ¢ cong thirc (I) bao gom cac bude thuc hién
va diéu kién k¥ thuét ctia timg budc thuc hién ctia quy trinh nay.

Nhu duoc thé hién trén Hinh 1 (so do phan tng), theo mot phuong an cua sang
ché, quy trinh tdng hop hop chét 14j, 1a hop chat cu thé duoc vu tién trong sb cac day
chat axit hydroxamic c¢6 cong thirc chung (I), bao gdm cac bude sau day:

O
N/)\

Hop chit 11

Dun hoi luu hdn hop clia axit 5-hydroxy antranilic (hop chat 10) trong anhydrit axetic
& 150 °C trong 2 gio. Hon hgp sau do dugce do ra nu'(:)c da. Tua tao thanh duogc loc, rita bang
nudce cat va lam kho trong chan khong thu dugce chat 11, duge st dung ludén cho cac bude
tiép theo.

Buéc 1: Tong hop hop chat 11

Buwée 2: Tong hop hop chét 12
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Hop chat 12j
(trong do R 1a 3-OCH3-CsHs)

Hbn hop ctia hop chat 11 (1,0 g; 5,64 mmol) va 3 -metoxyanilin (3 duong luong) trong
axit axetic (10 mL) dugc dun hdi luu ¢ nhiét do 120 °C trong 14 gio. Tién trinh phan Gng
dugc kiém tra boi sic ky 16p mong véi hé khai tr ién n- hexan- etylaxetat (1 : 1). Hon hop
phan tmg duoc trung hoa bang NaHCOs 50% dén pH="7va chiét véi CHoCl (3 x 20 mL).
Pha hiru co dugc tach ra, lam khan bang Na,COs, bdc hoi dudi 4p suét giam. Can sau bdc
hoi duoc tién hanh sic ky cot silica gel sir dung hé khai trién n-hexan-etylaxetat (1 : 1) cho
san pham 12j: (6-hydroxy-3-(3-metoxyphenyl)-2-metylquinazolin-4(3H)-on).

"HNMR (500 MHz, CD3OD, & (ppm)): 7,59 (d, J=9,0 Hz, 1H); 7,52-7,49 (m, 2H);
7,35 (dd, J= 3,0 Hz, 9,0 Hz, 1H); 7,13 (dd, J= 6,0 Hz, 8,5 Hz, 1H); 6,98 (t,J=7,0 Hz, 1H);
6,94 (d, J = 8,5 Hz, 1H); 3,87 (s, 3H, OCH3); 2,25 (s, 3H, CHs). *C NMR (125 MHz,
CDs0D, 6 (ppm)): 162,73; 162,47; 157,96, 153,47; 141,99; 140,18; 131,71; 128,90; 125,59;
122,68; 121,35; 116,31; 115,04; 110,57; 56,11; 23,50.

Buwée 3: Téng hop hop chét 13j

@)
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Hop chat 13j
(trong d6 R 1a 3-OCH3-CsHs)

Hon hop 12j va KOH (1,2 duwong lugng) trong axetonitril (15 mL) d& dugc nho tir tir
etyl-7-bromoheptanoat (1,2 duong lugng). Hon hop phan tng dugc khudy & 60 °C trong 24
gid. Phan tng duge theo ddi boi sic ky 16p mong str dung hé khai trién 7- hexan-etylaxetat
(1: 1). Hon hop phan tng sau d6 duge pha loing véi CH2Clz (15 mL) va duoc chiét bang
nude (3 x 15 mL). Pha hitu co duoc tach ra, 1am kho trén NaySO4 khan va ¢6 boc hoi dén
can. Phan can sau d6 duoc thuy phan trong hon hop CH2Cl.-MeOH (9: 1) trong diéu kién
kiém (NaOH 0,2 N trong EtOH) trong 24 gio. Hon hop cudi cung duoc pha lodng véi
CH,Cly (20 mL) va duoc chiét voi HoO (2 x 15 mL). Pha nude duge gom lai, axit hoa dén
pH = 3 bang HCI 0,2N va duoc chiét bang CH>Cl> (3 x 15 mL). Pha hitu co dugc tach ra,
lam khan trén Na;SO4 khan va ¢d bay hoi dén cin. Hop chét 13j thu dugc biang phuong
phép sic ky cot nhanh trén silica gel sir dung CH,Cl,-MeOH lam hé dung mdi rira giai.

Hop chat 13j: Axit 7-((3-(3-metoxyphenyl)-2-metyl-4-0x0-3,4-dihydroquinazolin-6-
yl)oxy)heptanoic.

'H NMR (500 MHz, DMSO-d6, & (ppm)): 11,97 (s, 1H, OH); 7,60 (d, J = 9,0 Hz,
1H); 7,48-7,41 (m, 3H); 7,09-7,05 (m, 2H); 6,97 (m, 1H); 4,06 (t, J = 6,5 Hz, 2H, CH>); 3,79
(s, 3H, OCHs); 2,21 (t,J= 7,5 Hz, 2H, CHy); 2,13 (s, 3H, CHs); 1,78 (m, 2H, CH); 1,53 (m,
2H, CH>); 1,44 (m, 2H, CH»); 1,34 (m, 2H, CH,). *C NMR (125 MHz, DMSO-d6, § (ppm)):
174,36; 160,94; 160,08; 156,87; 151,83; 141,64; 139,05; 130,19; 128,25; 124,21; 121,15;
120,38; 114,62; 114,11; 106,94; 67,96; 55,37; 33,54; 28,33; 28,20; 25,12; 24,35; 23,45. ESI-
HRMS tim thiy: 411,19111; Iy thuyét: C23H27N>0s [M + H]™: 411,19200.

Bworc 4: Té)ng hop chat 14j
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Hop chit 14j
(trong d6 R 1a 3-OCH3-CgHs)

Hén hop ctia NH,OTHP, 13§, EDC.HCI va DMAP trong CH>Cl (15 mL) duge khudy
& nhiét do phong trong 24 gid. Phan tmg dugc theo ddi boi sic ky 16p mong sir dung hé khai
trién CH2Clb-MeOH (30:1). Hon hop phan ting sau d6 dugc pha lodng véi CH2Cl, (15 mL)
“va duge chiét lién tiép v6i 5% NaHCOs, 5% HCI va H>O. Pha hitu co duoc tach ra, 1am
khan bang NaxSO4 khan va ¢6 bay hoi dén cin. Phan cin sau d6 duoc hoa tan trong etanol
(5 mL), lam mat bang nudc da. Benzoyl clorua (2 giot) duge thém vao va hdn hop nay va
hdn hop duoc khudy thém 6 gio. Tiép theo, hon hop phan g dugc pha lodng véi H2O (10
mL) va dugc chiét véi CH2CLa (2 x 15 mL). Pha hitu co dugc tach ra, lam khan bang NaySO4
khan. Hop chét 14j thu dugc bang sic ky cot trén silica gel sir dung hé hé dung moi rira giai
CH2Cl2- MeOH (20: 1).

Hop chat 14j: N-hydroxy-7-((3-(3-metoxyphenyl)-2-metyl-4-oxo-3,4-
dihydroquinazolin-6-yl)oxy)heptanamit.

"H NMR (500 MHz, DMSO-d6, & (ppm)): 10,32 (s, 1H, OH); 8,64 (s, 1H, NH); 7,60
(d, J=9,0 Hz, 1H); 7,48-7,45 (m, 2H); 7,43 (dd, J= 3,0 Hz, 8,5 Hz, 1H); 7,09-7,05 (m, 2H);
6,98 (m, 1H); 4,05 (t, J= 6,0 Hz, 2H, CH>); 3,79 (s, 3H, OCH3); 2,13 (s, 3H, CHa); 1,97 (t,
J="11,5Hz, 2H, CHy); 1,75 (m, 2H, CH>); 1,52 (m, 2H, CH»); 1,42 (m, 2H, CH>); 1,29 (m,
2H, CHz). 3C NMR (125 MHz, DMSO-d6, & (ppm)): 169,09; 160,98; 160,09; 156,88;
151,85; 141,67; 139,07; 130,22; 128,29; 124,24; 121,16; 120,40; 114,63; 114,12; 106,93;
67,99; 55,38; 32,17; 28,38; 28,28; 25,15; 25,00; 23,49. ESI-HRMS tim thay: 426,20275; ly
thuyét: Co3HasN30s [M + H]Jr 426,20290.

Tuong ty, cac hop chat 14a-m duoc tong hop theo quy trinh tuong tu nhu la quy trinh
tong hop cua dan xuat 14j néu trén. Cac hop chat nay duge diéu ché va dir liéu vé cau tric
ctia cac chat nay va chit trung gian duge mo ta trong Bang 1 dudi day.

Bang 1: Cong thirc ciu tao va tinh chit ctia cac hop chét 1a cac axit hydroxamic theo sang
che va cac hop chat trung gian ctia quy trinh tong hop

Hop chit Phé NMR MS

'H NMR (500 MHz, DMSO- ESI-HRMS:

YN o d6, & (ppm)): 10,31 (s, 1H,  ly thuyét
va W/L _on OH); 8,63 (s, IH,NH); 7,51 (d,  CisHasN3O4:
° J=9,0Hz, 1H); 7,44 (d,J=3,0 348,19201;

° 14a Hz, 1H); 7,36 (dd, J=3,0 Hz,  Tim thay:
9,0 Hz, 1H); 4,10-4,03 (m, 348,19233;

4H); 2,58 (s, 3H, CH3); 1,96 (t,  [M +H]"

J =15 Hz, 2H); 1,73 (m, 2H,

Iz
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CH); 1,51 (m, 2H, CHy); 1,41
(m, 2H, CH,); 1,32 (m, 2H,
CH,); 1,24 (t, J = 7,0 Hz, 3H,
CH:). °C NMR (125 MHz,

DMSO-d6, & (ppm)): 169,05;

160,62;  156,66;  152,22;
141,51;  128,11;  124,06;
120,65; 106,44; 67,89; 32,15;
28,39; 28,26; 25,15; 24,99;
22,26; 13,35.

'H NMR (500 MHz, DMSO-
d6, o (ppm)): 10,31 (s, 1H,
OH); 8.,62(s, 1H, NH); 7,51
(d,J=8,5Hz, 1H); 7,44 (d, J
= 3,0 Hz, 1H); 7,37 (dd, J =
3,0 Hz, 8.5 Hz, 1H); 4,05 (t, J
= 6,5 Hz, 2H, CH>); 3,99 (t, J
= 17,5 Hz, 2H, CH»); 2,57 (s,
3H, CHs); 1,95 (t, J=17.5 Hz,
2H, CHy); 1,73 (m, 2H, CH>);
1,66 (m, 2H, CH2); 1,52 (m,
2H, CH2); 1,42 (m, 2H, CH>);
1,31 (m, 2H, CH»); 0,93 (t, J
=7,5Hz, 3H, CHs). *C NMR
(125 MHz, DMSO-d6, o
(ppm)):  169,04; 160,81;
156,68; 152,35;  141.46;
128,11; 124,07, 120.,61;
106,51; 67,89; 45,31; 32,15;
28,39; 28,26; 25,15; 25,00;
22,41;21,23; 11,10.

'HNMR (500 MHz, DMSO-
d6, o (ppm)): 10,32 (s, 1H,
OH); 8,66 (s, IH, NH); 7,51
(d,J=9,0 Hz, 1H); 7,44 (d, J
= 2,5 Hz, 1H); 7,36 (dd, J =
2.5 Hz, 9,0 Hz, 1H); 4,05-4,0
(m, 4H, 2CH>); 2,57 (s, 3H,
CHs); 1,95 (t,J= 7.5 Hz, 2H,
CHy); 1,73 (m, 2H, CHy);
1,61 (m, 2H, CH»); 1,52 (m,
2H, CH); 1,42 (m, 2H,
CHy); 1,37 (m, 2H, CHa);

-10-

ESI-HRMS:
Ly thuyét:
C19H28N304;
362,20798
Tim théy:
362,20791;
[M +H[*

ESI-HRMS
ly thuyét:
C20H30N304;
376,22363;
Tim thy:
376,22304;
M +H]*
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1,32 (m, 2H, CHy); 0,93 (t, J
= 7,5 Hz, 3H, CH;). BC
NMR (125 MHz, DMSO-d6,
o (ppm)): 169,03; 160,76;
156,66; 152,27, 141,46;
128,09; 124,01; 120,60;
106,52; 67,88; 43,55; 32,14;
29,96; 28,37, 28.,24; 25,13;
24,97, 22.,34; 19,59; 13,48.

'HNMR (500 MHz, DMSO-
d6, o (ppm)): 10,32 (s, 1H,
OH); 8,64 (s, 1H, NH); 7,56
(d, /=9,0 Hz, 1H); 7,50 (d, J
= 3,0 Hz, 1H); 7,40 (dd, J =
3,0 Hz, 9,0 Hz, 1H); 7,35-
7,32 (m, 2H); 7,28-7,26 (m,
1H); 7,18 (d, J= 7,5 Hz, 2H);
5,37 (s, 2H); 4,06 (t, J = 6,0
Hz, 2H); 2,45 (s, 3H, CH3);
1,96 (t,J=7,0 Hz, 2H, CH>);
1,74 (m, 2H, CH»); 1,52 (m,
2H, CHz); 1,43 (m, 2H,
CH>); 1,32 (m, 2H, CHy). 13C
NMR (125 MHz, DMSO-d6,
o (ppm)): 169,07; 161,26;
156,91; 152,51, 141,52;
136,53; 128,73; 128,30;
127,24; 126,22; 124,38,
120,55;  106,79;  67,95;
46,35; 32,17; 28,40; 28,27,
25,16; 25,01; 22,60.

'"HNMR (500 MHz, DMSO-
d6, o (ppm)): 10,40 (s, 1H,
OH); 7,56 (d, J = 8,5 Hz,
1H); 7,54-7,52 (m, 2H); 7,35
(m, 2H); 7,20-7,16 (m, 2H);
5,37 (s, 2H); 4,09 (t, J = 6,5
Hz, 2H, CHy); 2,58 (s, 3H,
CHs); 1,96 (t,J=17,0 Hz, 2H,
CH2); 1,75 (m, 2H, CH>);
1,52 (m, 2H, CHz); 1,43 (m,
2H, CHy); 1,31 (m, 2H, CHa).

-11-

ESI-HRMS
ly thuyét:
C23H28N304:
410,20798;
Tim théy:
410,20711;
M +H]*

ESI-HRMS
Ly thuyét:
C23H27FN30;
428.19856;
Tim thay:
428,19856
[M +HJ"
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BC NMR (125 MHz,
DMSO-d6, o (ppm): 169,58;
162,95; 161,02; 160,68;
158,24, 132,12; 129,42,
129,35; 129,35, 125,69;
120,64; 116,0; 107,97,
67,71; 46,96; 32,66; 28.82;
28,76; 25,64; 25,52; 21.54.

"HNMR (500 MHz, DMSO-
do6, & (ppm)): 10,31 (s, 1H,
OH); 8,64 (s, 1H, NH); 7,56
(d,J=9.,0 Hz, 1H); 7,50 (d, J
= 2,5 Hz, 1H); 7,42-7,40 (m,
3H); 7,30 (d, /= 8,0 Hz, 2H);
5,35 (s, 2H, CH»); 4,07 (t, J =
6,5 Hz, 2H, CH»); 2.45 (s,
3H, CH3); 1,96 (t,J= 17,5 Hz,
2H, CHy); 1,74 (m, 2H,
CHy); 1,52 (m, 2H, CH»);
1,43 (m, 2H, CHy); 1,32 (m,
2H, CH,). 3C NMR (125
MHz, DMSO-d6, 6 (ppm):
169,04; 161,23; 156.93;
152,37, 141,50; 135.58;
131,85; 128,69; 128,32;
128,28; 124,43; 120,52;
106,78; 67,95; 45,86; 32,16;
28.,38; 28,26; 25,15; 25,00;
22.61.

"H NMR (500 MHz, DMSO-
d6, o (ppm)): 10,32 (s, 1H,
OH); 8,63 (s, 1H, NH); 7,53
(d, J = 8,5 Hz, 1H); 7,50 (s,
1H); 7,14 (d, J= 8,5 Hz, 2H);
6,89 (d, J= 8,5 Hz, 2H); 5,29
(s, 2H, CH>); 4,07 (t, J=6.0
Hz, 2H, CH»); 2,50 (s, 3H,
CHs); 2,20 (s, 3H, CH3); 1,95
(t,J=17,5Hz 2H, CH»); 1,74
(m, 2H, CHy); 1,51 (m, 2H,
CH»); 1,42 (m, 2H, CH>);
1,32 (m, 2H, CHy). *C NMR
(125 MHz, DMSO-d6, o
(ppm)):  169,05; 161,27;

-12-

ESI-HRMS
ly thuyét:
C23H27CIN34;
424,22061;
Tim thay:
444,16901;
M +HJ*

ESI-HRMS
ly thuyét:
C24H30N304;
424,22061;
Tim thay:
424,22363;
M +H]"
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158,45; 156,87, 141,50,
134,1; ~ 128,40; 128.26;
127,81, 124,33; 120,59;
114,13; 106,78; 67,94,
45.81; 32,16; 28,39; 28.26;
25,15;25,00; 22,61; 21,31.

'HNMR (500 MHz, DMSO-  ESI-HRMS

/\ijj@\ 0 d6, & (ppm)): 10,33 (s, 1H, Iy thuyét:
: e~ OH); 8,65 (s, 1H, NH); 7,54 CayH3N;Os;
! " (d,J=85Hz, 1H); 7,50 (s,  440.21833;

1H); 7,41 (d, J=8.5Hz, 1H);  Tim thay:

7,14 (d, J= 8,0 Hz, 2H); 6,90  440.21855;

(d, J= 8,0 Hz, 2H); 5,29 (s, [M+H]"

2H, CHa); 4,06 (t, J= 6,5 Hz,

2H, CH); 3,71 (s, 3H,

OCH:s); 2,46 (s, 3H, CHs);

1,96 (t, J= 7,0 Hz, 2H, CHy);

1,74 (t, J= 6,5 Hz, 2H, CHy);

1,52 (m, 2H, CHy); 1,42 (m,

2H, CHy); 1,31 (m, 2H, CHb).

3 NMR (125 MHz,

DMSO-d6, é (ppm)): 169,14;

161,33; 158,49; 156,92;

152,58, 141,53; 128.43;

128,30, 127.86; 124,39;

120,62; 114,17, 106,81;

67,98; 55,07, 45,86; 32.21;

28.43; 28,30; 25,20; 25,05;

22.,65.

'HNMR (500 MHz, DMSO-  ESI-HRMS
/‘“\©\ d6, & (ppm)): 10,31 (s, 1H, Iy thuyét:
) i, OH); 8,62 (s, 1H, NH); 7,59  Ca3HasN3Os:
MT (d,J=9.0 Hz, 1H); 7,45 (d,J  426,20281;
=3,0 Hz, 1H); 7,42 (dd, J=  Tim thay:
3,0 Hz, 9,0 Hz, 1H); 7,33 (d,  426,20290;
J=8,5Hz 2H); 7,09 (d, J=  [M+H]"
8,5 Hz, 2H); 4,05 (t, J = 6,0
Hz, 2H, CHy); 3,83 (s, 3H,
OCHs); 2,10 (s, 3H, CHs);
1,95 (t, J=17.,5 Hz, 2H, CH>);
1,74 (m, 2H, CHy); 1,53 (m,
2H, CHz); 1,46 (m, 2H,
CH2); 1,41 (m, 2H, CHy);
1,32 (m, 2H, CH>). *C NMR

-13-
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(125 MHz, DMSO-d6, o
(ppm)): 169,07; 161,28;
159,21;  156,83; 152,40;
141,67, 130,46; 129,41;
128,28; 124,19; 121,16;
114,65; 106,94; 67,97,
55,36; 32,16; 28,38; 28,27,
25,14;24,99; 23,73.

"HNMR (500 MHz, DMSO-
d6, o (ppm)): 10,32 (s, 1H,
OH); 8,65 (s, 1H, NH); 7,60
(d,J=8,5Hz, 1H); 7,51 (t,J
= 9,0 Hz, 1H); 7,45-7,42 (m,
2H); 7,37 (dd, J=1,5Hz, 7.5
Hz, 1H); 7,26 (d, J = 8.5 Hz,
1H); 7,12 (t, J= 8,0 Hz, 1H);
4,05 (t, J=6,5 Hz, 2H, CHy);
3,75 (s, 3H, OCHz3); 2,06 (s,
3H, CH3); 1,95 (t,J=7,5 Hz,
2H, CHy); 1,74 (m, 2H,
CHy); 1,52 (m, 2H, CHy);
1,43 (m, 2H, CH2); 1,31 (m,
2H, CH,). 3C NMR (125
MHz, DMSO-d6, & (ppm)):
169,12; 160,65; 156,93;
154,22, 152,32; 141,72
130,71; . 129,55; 128,33;
126,05; 124,34; 121,05;
121,03;  112,52; 106,97,
68,00; 55,77; 32,18; 28,40;
28.,28; 25,17; 25,02; 22,83.

"H NMR (500 MHz, DMSO-
d6, o (ppm)): 10,30 (s, 1H,
OH); 8,62 (s, 1H, NH); 7,61
(d,J=8,5Hz, 1H); 7,51 (d, J
= 8,5 Hz, 2H); 7,45-7,41 (m,
2H); 7,40 (d, J = 8,5 Hz, 2H);
4,06 (t,J=6,5 Hz, 2H, CH»);
2,1 (s, 3H, CH3); 1,95 (t, J =
7,5 Hz, 2H, CH»); 1,74 (m,
2H, CH); 1,50 (m, 2H,
CH»); 1,43 (m, 2H, CHb);
1,31 (m, 2H, CH,). *C NMR
(125 MHz, DMSO-d6, o

-14-

ESI-HRMS

ly thuyét:

C23H28N30s:

426,20281;
Tim thiy:
426,20290;
M+ H]"

ESI-HRMS

ly thuyét:

CaoHasFN3O;

414,18295;
Tim thiy:

414,18291;
M+ H]*
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169,04;
156,88;
134,20;
128,32; 124,27, 121.,11;
116,46; 106,93;  67,98;
32,15; 28,38; 28,28; 25,15;
25,00; 23,72.

162,84,
151,87;
130,69;

(ppm)):
161,16;
141,66;

"HNMR (500 MHz, DMSO-
d6, 6 (ppm)): 10,31 (s, 1H,
OH); 8,65 (s, 1H, NH); 7,64
(d,J=9,0Hz, 1H); 7,61 (d, J
= 8,5 Hz, 1H); 7,45-7,42 (m,
3H); 7,38 (dt, J=2,0 Hz, 8.5
Hz, 1H); 7,32 (d, J = 8,0 Hz,
1H); 4,06 (t, J= 6,5 Hz, 2H,
CH»); 2,12 (s, 3H, CH3); 1,95
(t,J=7,0Hz, 2H, CH»); 1,74
(m, 2H, CH2); 1,52 (m, 2H,
CHy); 1,43 (m, 2H, CHa);
1,32 (m, 2H, CH,). C NMR
(125 MHz, DMSO-d6, o
(ppm)):  169,05; 163,27;
161,32; 160,97, 156,94;
151,48; 141,63; 139,49;
131,12; 128,35; 124,91;
124,33; 121,09; 116,20;
106,95; 68,00; 32,15; 28,38;
28,28; 25,15; 25,00; 23,55.

ESI-HRMS
ly thuyét:
C22H25FN30;
414,18295;
Tim thiy:
414,18291;
M + H]*

ESI-HRMS
Ly thuyét:
Ci8H25N204:
333,18113;
Tim thiy:
333,18143;
M+ H]"

'"HNMR (500 MHz, DMSO-
do6, 6 (ppm)): 11,95 (s, 1H,
OH); 7,51 (d, J = 9,0 Hz,
1H); 7,45 (d,J=3,0 Hz, 1H);
7,36 (dd, J = 3,0 Hz, 9,0 Hz,
1H); 4,07 (t, J = 6,5 Hz, 4H,
2CH»); 3,51 (t, J = 6,5 Hz,
2H, CH>); 2,59 (s, 3H, CH3);
2,19 (m, 2H, CH>); 1,77 (m,
2H, CHy); 1,51 (m, 2H,
CHp); 1,41 (m, 2H, CHa);
1,32 (m, 2H, CH»); 1,22 (t, J
=7,0 Hz, 3H, CH3). *C NMR

(125 MHz, DMSO-d6, &

174,39;
151,21;

159,42;
141,32;

(ppm)):
157,60;

-15-
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125,03; 124,01; 120,06;
107,30; 68,19; 34,98; 33,54;
28,40; 28,20; 25,11; 24,36;
24,23, 12,85.

"HNMR (500 MHz, DMSO-
d6, o (ppm)): 11,94 (s, 1H,
OH); 7,51 (d, J = 8,5 Hz,
1H); 7,44 (d, J= 2,5 Hz, 1H);
7,37 (dd, J = 2,5 Hz, 8,5 Hz,
1H); 4,05 (t, J = 6,5 Hz, 2H,
CH>); 3,99 (t, J= 8,0 Hz, 2H,
CHz); 2,57 (s, 3H, CHa);
2,21 (m, 2H, CH2); 1,78 (m,
2H, CHy); 1,67 (m, 2H,
CHz); 1,52 (m, 2H, CHy);
1,43 (m, 2H, CHz); 1,32 (m,
2H, CHy); 0,93(t, J=17.5 Hz,
3H, CHs3). BC NMR (125
MHz, DMSO-d6, & (ppm):

174,38; 160,60; 156.,85;
153,36; 139,40, 127.46;
124,23;  120,51; 106,67;

67,93; 45,43; 32,02; 28,35;
28.,21; 25,15; 24,37; 22,15;
21,16; 11,09.

"HNMR (500 MHz, DMSO-
d6, o (ppm)): 11,95 (s, 1H,
OH); 7,51 (d, J = 8,5 Hz,
1H); 7,44 (d,J=2,5 Hz, 1H);
7,34 (dd, J= 2,5 Hz, 8,5 Hz,
1H); 4,04 (m, 4H, 2CH>);
2,57 (s, 3H, CH3); 2,19 (t, J =
7,5 Hz, 2H, CH»); 1,79 (m,
2H, CH2); 1,61 (m, 2H,
CHy); 1,52 (m, 2H, CH»);
1,42 (m, 2H, CH»); 1,37 (m,
2H, CH2); 1,31 (m, 2H,
CH>); 0,93 (t,J=17,5Hz, 3H,
CHs). *C NMR (125 MHz,
DMSO-d6, & (ppm): 174,40;

169,00, 159,54; 157.73;
153,75; 141,21; 125,16;
120,00; 107,43; 68,24,

44,36; 35,04; 33,59; 32,37;

-16-

ESI-HRMS
ly thuyét:
C19H27N204:
347,19701;
Tim thiy:
347,19708;
M +H]J*

ESI-HRMS
1y thuyét:
C20H29N204;
361,21177,
Tim thiy:
361,21273;
M +H]*
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29,45; 32,07, 24,28; 22,57,
19,58; 13,55.

"H NMR (500 MHz, DMSO-
d6, & (ppm)): 11,95 (s, 1H,
OH); 7,56 (d, J=9,0 Hz, 1H);
7,51 (d, J="11,5 Hz, 1H); 7,42
(dd, J = 3,0 Hz, 9,0 Hz, 1H);
7,36-7,33 (m, 2H); 7,31-7,27
(m, 1H); 7,18 (d, J = 7,5 Hz,
2H); 5,37 (s, 2H, CH»); 4,06
(t,J=6,0 Hz, 2H, CH»); 2,46
(s, 3H, CH3); 2,19 (t, J = 17,0
Hz, 2H); 1,76 (m, 2H, CH>);
1,54-1,42 (m, 2H, CHz); 1,36
(m, 2H, CH»); 1,31-1,26 (m,
2H, CHy). BC NMR (125
MHz, DMSO-d6, & (ppm):
174,46; 161,18;  157,05;
152,91;  141,02; 136,44;
128,77,  128,23;  127,24;
126,30;  124,51;  120,53;
106,93; 68,01; 46,47; 32,06;
28,86; 28,25; 25,36; 25,20;
22,49.

'HNMR (500 MHz, DMSO-

F /N i
\QJW‘DM d6, & (ppm)): 11,95 (s, 1H,

OH); 7,56 (d, J = 9,0 Hz,
1H); 7,51 (d, J= 2,5 Hz, 1H);
7,42 (dd, J = 2,5 Hz, 9,0 Hz,
1H); 7,27-7,24 (d, J= 8,5 Hz,
2H); 7,17 (t, J= 8,5 Hz, 2H);
5,35 (s, 2H, CH2); 4,07 (t, J =
6,5 Hz, 2H, CH2); 2,46 (s,
3H, CH3); 2,21 (m, 2H, CH>);
1,77 (m, 2H, CHy); 1,56-1,47
(m, 2H, CHy); 1,37 (m, 2H,
CH»); 1,28 (m, 2H, CHy). 13C
NMR (125 MHz, DMSO-d6,
0 (ppm): 174,46; 162,33;
161,13; 160,40; 157,07,
132,59; 128,63; 127,83;
124,58; 120,52; 115,63;
115,46; 106,89; 67,99; 45,9;
32,06; 28,32; 28,25; 25,36;

-17-

ESI-HRMS
Ly thuyét:
C23H27N204;
395,19702;
Tim théy:
395,19708;
M+ H]*

ESI-HRMS
ly thuyét:
Ca3H26FN2O;
413,18661;
Tim thay:
413,18766;
[M + H]
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25,19; 22.47.

"HNMR (500 MHz, DMSO-
d6, o (ppm)): 11,96 (s, 1H,
OH); 7,56 (d, J = 8,5 Hz,
1H); 7,50 (d, J=3.0 Hz, 1H);
7,42-7,35 (m, 3H); 7,25 (dd,
J=18,5 Hz, 2H); 5,35 (s, 2H,
CHy); 4,07 (t,J = 8,5 Hz, 2H,
CHa); 2,45 (s, 3H, CHz3); 2,20
(t,J=7,0 Hz, 2H, CHy); 1,80
(m, 2H, CH»); 1,49 (m, 2H,
CHy); 1,37 (m, 2H, CHa);
1,30 (m, 2H, CHz). 3C NMR
(125 MHz, DMSO-d6, o
(ppm): 174,6; 161,25;

155,93; 151,41; 140,39;-

135,73; 131,84; 128.,70;
128,52; 12827, 124,04;
120,75; 109,09; 67,91;
45,74; 32,09; 28,47; 28.,39;
25,39: 25,24; 24.30.

"H NMR (500 MHz, DMSO-
d6, 6 (ppm)): 11,91 (s, 1H,
OH); 7,55 (d, J = 8,50 Hz,
1H); 7,51 (d, J=3,0 Hz, 1H);
7,41 (dd, J= 3,0 Hz, 8,50 Hz,
1H); 7,15 (d, J = 8,0 Hz, 2H);
7,07 (d, J = 8,0 Hz, 2H); 5,32
(s, 2H, CHy); 4,07 (t, J = 6,5
Hz, 2H, CH»y); 2,46 (s, 3H,
CHz); 2,26 (s, 3H, CHz3); 2,21
(t,J=28,50 Hz, 2H, CH»); 1,77
(m, 2H, CHz); 1,51 (m, 2H,
CHb»); 1,39 (m, 2H, CH»); 1,28
(m, 2H, CH,). *C NMR (125
MHz, DMSO-d6, & (ppm)):
174,40; 161,19; 156,98;
152,77, - 138,48; 133.43;
129,27, 128,05, 127.21;
124,42;  120,54; 114,76;
106,88; 69,59; 46,16; 32,04;
28,33; 28,23; 24,39; 24,25;
22,49; 20,56.
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ESI-HRMS
Ly thuyét:
C23H26CIN20

429,15828;
Tim théy:

429,15811;
M+ H]J*

ESI-HRMS
Ly thuyét:
C24H29N204;
409,21223;
Tim théy:
409,21273;
[M + H]*
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/O\Q\T/w .
! A/\/\)J\
o OH
n 13h

N

N
I

13i

"H NMR (500 MHz, DMSO-
d6, & (ppm)): 11,81 (s, 1H,
OH); 7,54 (d, J = 8,50 Hz,
1H); 7,51 (d, J= 3,0 Hz, 1H);
7,40 (dd, J= 3,0 Hz, 8,50 Hz,
1H); 7,15 (d, J = 8,50 Hz,
2H); 6,90 (d, J = 8,50 Hz,
2H); 5,29 (s, 2H, CHy); 4,06
(t,J=6,5Hz, 2H, CH>); 3,71
(s, 3H, OCHa); 2,46 (s, 3H,
CHs); 2,19 (t,J=7,50 Hz, 2H,
CHa); 1,79 (m, 2H, CH>); 1,52
(m, 2H, CH»); 1,37 (m, 2H,
CH»); 1,28 (m, 2H, CH,). 13C
NMR (125 MHz, DMSO-d6,
d (ppm)): 174,48; 161,23;
158,54; 157,02; 152,88;
141,07, 128,33; 127.98;
127,91; 124,46; 120,60;
114,17; 106,90; 68,01; 55,08;
45,94; 32,08; 28,88; 28,38;
25,38;25,22; 22,53.

'"H NMR (500 MHz, DMSO-
d6, & (ppm)): 11,81 (s, 1H,
OH); 7,59 (d, J = 8,50 Hz,
1H); 7,45 (d, J= 2,5 Hz, 1H);
7,42 (dd, J = 2,5 Hz, 8,5 Hz,
1H); 7,32 (d, J = 8,5 Hz, 2H);
7,09 (d, J = 8,5 Hz, 2H); 4,05
(t, /= 6,0 Hz, 2H, CH>); 3,83
(s, 3H, OCH3); 2,21 (t, J =
7,50 Hz, 2H, CH); 2,10 (s,
3H, CH3); 1,74 (m, 2H, CHa),
1,52 (m, 2H, CH»); 1,43 (m,
2H, CHy); 1,35 (m, 2H, CHa).
BC NMR (125 MHz, DMSO-
d6, 6 (ppm)): 174,38; 161,26;
159,21, 156,83; 152,39;
141,64; 130,46, 129.40;
128,24, 124,16, 121,15;
114,64; 106,94, 67,95; 55,35;
33,54; 28,35; 28,22; 25,14;
24,26;23,71.
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ESI-HRMS
Ly thuyét:
C24H29N20s;
425,20719;
Tim thay:
425,20765;
[M+H]"

ESI-HRMS
Ly thuyét:
Ca3H27N20s;
411,19111;
Tim théy:
411,19200;
[M+H]"
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'H NMR (500 MHz, DMSO- ESI-HRMS
d6, o (ppm)): 11,97 (s, 1H, Ly thuyeét:

o« OH); 7,60 (d,J=8,5 Hz, IH); C23H27N20s;
ST 750749 (. 1H), 7.45-741 411191115

(m, 2H); 7,37 (dd, J=2,0 Hz,  Tim thay:
8,0 Hz, 1H); 7,26 (dd, J=1,0 411,19200;
Hz, 8,5 Hz, 1H); 7,12 (dt, J=  [M+H]"
1,0 Hz; 8,0 Hz, 1H); 4,05 (t,J

= 6,5 Hz, 2H, CHa); 3,76 (s,

3H, OCHs); 2,20 (t, J = 6,5

Hz, 2H, CHy); 2,06 (s, 3H,

CHs); 1,72 (m, 2H, CH); 1,52

(m, 2H, CHy); 1,42 (m, 2H,

CHa); 1,36 (m, 2H, CHa). 13C

NMR (125 MHz, DMSO0-d6,

o (ppm)): 174,37; 160,40;

157,04; 154,16, 152,77,

141,24; - 130,77,  129,49;

127,80;  125,79; 124,42,

121,04;  120,94; 112,52;

107,06; 67,99; 55,76; 32,02;

28.,31; 28,20; 25,13; 24.40;

22,60.

"H NMR (500 MHz, DMSO- ESI-HRMS
de6, & (ppm)): 7,80 (d, J=9.,5 Ly thuyét:

ST Hz 1H), 755 (. J = 8.5 Hr, CaallsFNLO:

2H); 7,48-7,46 (m, 2H); 7,44-  399,17105;
7,39 (d, J = 8,5 Hz, 2H); 4,06  Tim thay:
(t,J=6,5Hz, 2H, CH2); 2,21  399,17201;
(t,J=7,0Hz, 2H, CH»); 2,16  [M+H]"
(s, 3H, CHs); 1,75 (m, 2H,

CHa); 1,52 (m, 2H, CH>); 1,43

(m, 2H, CH); 1,36 (m, 2H,

CH,). 3C NMR (125 MHz,

DMSO-d6, & (ppm)): 174,37,

162,95, 160,99;  157,15;

151,51;  140,10;  133,70;

130,64; 127.21;  124,49;

120,97; 116,55; 107,71;

68,04; 33,54; 2832; 2821;

25,13; 24,36; 23,17.

"H NMR (500 MHz, DMSO- ESI-HRMS

d6, o (ppm)): 11,94 (s, 1H, Ly thuyét:
OH); 7,64 (d,J= 8,5 Hz, 1H); C22H24FNO;

-20-



31917

7,61 (d,J=9,0 Hz, 1H); 7,46-  399,17105;
7,42 (m, 3H); 7,38 (dt, J=2,0 = Tim thay:
Hz, 8,5 Hz, 1H); 7,32 (d, J= 399,17201;
8,0 Hz, 1H); 4,06 (t, J=6,5 [M+H]"

Hz, 2H, CHy); 2,21 (t, J= 7,0
Hz, 2H, CH); 2,12 (s, 3H,
CHs); 1,75 (m, 2H, CHy); 1,53
(m, 2H, CHy); 1,43 (m, 2H,
CH); 1,35 (m, 2H, CHy). 13C
NMR (125 MHz, DMSO-d6,

o (ppm)): 174,37; 163.,25;
161,30; 160,94; 156,92;
151,45; 141,60, 139,47,
131,08; 128,31; 124,89;
124,30; 121,07, 116,19;

106,94; 67,96; 33,53; 28,33;
28.,21; 25,13; 24,35; 23,53.

"H NMR (500 MHz, CD;0D,
0 (ppm)): 7,50-7,48 (trung
cap, 2H); 7,29 (dd, J= 3,0 Hz,
9,0 Hz); 2,66 (s, 3H); 4,22 (q,
J=17,5Hz 2H); 1,36 (t, J =
7,0 Hz, 3H). C NMR (125

MHz, CDs3OD, o (ppm)):
163,26; 157,70;  153,60;
141,79;  128,60;  125,32;

122,39; 110,15; 40,80; 13,81.

'"H NMR (500 MHz, DMSO-
d6, 6 (ppm)): 9,96 (s, 1H,
OH); 7,44 (d, J = 8,50 Hz,
1H); 7,38 (d, J = 2,50 Hz,
1H); 7,22 (dd, J=2,50 Hz, 8,5
Hz, 1H); 3,95 (t, J = 6,50 Hz,
2H); 2,54 (s, 3H); 1,64 (m,
2H); 0,92 (t, J= 17,50 Hz, 3H).
3C NMR (125 MHz, DMSO-
d6, 6 (ppm)): 160,86; 155,64;
151,42; 140.4; 128,08;
123,73; 120,89; 108.82;
45,27, 22,36, 21,32; 11,14.
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"HNMR (500 MHz, CDCl;, &
(ppm)): 7,85 (d, J = 3,0 Hz);
7,54 (d, J=9,0 Hz); 7,31 (dd,
J=13,0 Hz, 9,0 Hz, 1H); 7,63
(brs, 1H); 4,09 (t, J = 3,0 Hz,
2H); 2,64 (s, 3H); 1,72 (m,
2H, H); 1,48 (m, 2H); 1,0 (t,J
= 2,5 Hz, 3H). *C NMR (125

MHz, CDCls, & (ppm)):
162,15; 155,23;  152,40;
141,43; 128,34;  124,22;

121,23; 110,11; 44,65; 30,73;
22,76;20,31; 13,71.

"H NMR (500 MHz, DMSO,
o (ppm)): 8,31 (brs, 1H, OH);
7,50 (d, J=9,0 Hz, 1H); 7,45
(d,J=3,0 Hz, 1H); 7,36-7,28
(m, 3H); 7,26-7,21 (m, 2H);
7,17 (d, J= 17,5 Hz, 1H); 5,35
(s, 2H); 1,87 (s, 3H). 3C
NMR (125 MHz, DMSO-d6,
o (ppm)): 169,16; 161,28;
155,90; 139,57, 136.68;
128,76; 128,27, 127,23;
126,69; 126,21;  124,04;
109,12; 46,27; 22,53.

"H NMR (500 MHz, DMSO-
d6, o (ppm)): 10,04 (s, 1H,
OH); 7,49 (d, J=9,0 Hz, 1H);
7,43 (d,J=3,0 Hz, 1H); 7,28-
7,25 (dd, J = 3,0 Hz, 9,0 Hz,
1H); 7,24-7,22 (d, J = 8,50
Hz, 2H); 7,18-7,16 (d, J =
8,50 Hz, 2H); 5,32 (s, 2H).

BC NMR (125 MHz, DMSO-
do6, o (ppm)): 162,27; 161,27;
160,33; 155,89; 140,39;
132,88; 128,50; 128,26;
128,44, 124.9; 120,79;
115,61; 115,44; 109,08;

45,68; 22,56.
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i "H NMR (500 MHz, DMSO-

HO | d6, & (ppm)): 10,07 (s, 1H,
@\ OH); 7,49 (d, J=9,0 Hz, 1H);

Z o  143(d,J=5,0Hz, 1H); 7,04-

12f 7,38 (d,J=8.,50Hz, 2H); 7,28

(dd, J = 3,0 Hz, 9,0 Hz, 1H);
7,21 (d, J=8,50 Hz, 2H); 5,33
(s, 2H); 2,42 (s, 3H). BBC
NMR (125 MHz, DMSO-do6,
o0 (ppm)): 161,25; 155,93;
151,41; 140,39; 135,73;
131,84; 128,70, 128,27,
124,04;  120,75; 109,09;

45,78; 22.55.
o 'H NMR (500 MHz, DMSO-
HO d6, o (ppm)): 10,05 (s, 1H, OH);
/\©\ 749 (d, J = 8,8 Hz, 1H); 7,43
)\ (d,J=2,8Hz, 1H); 7,28 (dd, J=
12 3,2 Hz, 8,8 Hz, 1H); 7,15 (d, J

= 8,8 Hz, 2H); 7,04 (d, J= 8.8
- Hz, 2H); 5,30 (s, 2H); 2,42 (s,
3H); 2,08 (s, 3H). *C NMR
(125 MHz, DMSO-d6, &
(ppm)): 169,51; 161,76;
156,38; 152,11; 140,91; 134,1;
129,80; 128,76; 128,2; 124,6;
121,30; 109,58; 46,50, 23,06;

21,15.
i '"H NMR (500 MHz, DMSO-
HO . d6, o (ppm)): 10,03 (s, 1H, OH);
)i\O\ 7.48 (d, J = 8,50 Hz, 1H); 7,44
Z o (d,J=1,50 Hz, 1H); 7,26 (dd, J
120 = 2,50 Hz, 8,50 Hz, 1H); 7,13

(d, J = 8,50 Hz, 2H); 6,90 (d, J
= 8,50 Hz, 2H); 5,27(s, 2H);
3,71 (s, 3H); 2,44 (s, 3H). 13C
NMR (125 MHz, DMSO-d6, &
(ppm)): 161,28; 155,84;
151,58,  148,43; 140,38;
128,55; 128.,22; 127,79;
123,94, 120,82; 114,13;
109,07; 55,04; 45,70; 22,56.
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'"H NMR (500 MHz, CDs;0D, &
(ppm)): 7,58 (d, J = 9,0 Hz,
1H); 7,51 (d, J= 2,50 Hz, 1H);
7,35 (dd, J = 2,50 Hz, 9,0 Hz,
1H); 7,28 (d, J = 8,50 Hz, 2H);
7,14 (d, J = 8,50 Hz, 2H); 3,90
(s, 3H); 2,22 (s, 3H). 3C NMR
(125 MHz, CD;0OD, & (ppm)):
164,07, 161,73; 157,93;
154,08; 141,97, 131,57,
130,42; . 128.,86; 125,55;
122,67; 116,13; 110,58; 56,09;
23,74.

"H NMR (500 MHz, DMSO-
d6, o (ppm)): 10,31 (brs, 1H,
OH); 7,52-7,48 (m, 2H); 7,38
(d, J=2,5Hz, 1H); 7,35 (dd, J
=1,5Hz, 7,5 Hz, 1H); 7,29 (dd,
J=2,5Hz, 8,50 Hz, 1H); 7,25
(d,J=8,50Hz, IH); 7,11 (t,J=
7,5 Hz, 1H); 3,76 (s, 3H); 2,04
(s, 3H). °C NMR (125 MHz,
DMSO-d6, & (ppm)): 160,62;
155,83; 154,22; 151,28;
140,55; 130,58; 129,59;
128,22; 126,13; 123.89;
121,22; 120,95; 112,44;
109,13; 55,71; 22,72.

'HNMR (500 MHz, CD;0D, &
(ppm)): 7,57 (d, J = 9,0 Hz,
1H); 7,43 (s, J = 3,0 Hz, 1H);
7,42-7,41 (dd, J = 3,0 Hz, 9,0
Hz, 2H); 7,36-7,32 (m, 3H);
4,83 (s, 2H); 2,21 (s, 3H). 13C
NMR (125 MHz, CDs;OD, 6
(ppm)): 165,29; 163,84;
163,32; 157,99; 141,93;
135,24; 131,67, 128.,95;
125,60; 122,59; 117,87;
117,68; 110,58; 23,74.

-24-



31917

. 'H NMR (500 MHz, CD0D, &

HO (ppm)) 7565"7761 (ma 1H)7 7357
N . (d,J=9,0 Hz, 1H); 7,50 (d, J =

)\ 3,0 Hz, 1H): 7,35-7,32 (m, 2H);

7,28-7,25 (m, 1H); 7,24-7,22
(m, 1H); 3,25 (s, 3H). BC NMR
(125 MHz, CDsOD, 6 (ppm)):
165,64; 163,68; 158,00;
152,96; 141,91; 140,65;
132,47, 128,98; 125,70;
125,63; 122,58; 117,53;
117,08; 110,59; 23,58.

Vi du thue hién sang ché

Sau day, sang ché s& duge mo ta mot cach chi tiét hon thong qua cac vi du minh hoa
cho sang ché.
Vi du 1: Quy trinh téng hop chét 14j

o}

(@]
\ O H
o N V\/\AH/ on
)\
14j

Buwéce 1
Dun hdi luu hon hop cua axit 5-hydroxy antrapilic (5,0 g; 32,67 mmol) va anhydrit
axetic ¢ 150 °C trong 2 gio. Hon hop sau d6 dugc d6 ra nude da. Tua tao thanh dugce loc,

rira bang nude cit va 1am kho trong chan khong thu duge chét 11 (5,03 g; 87%), dugc st
dung ludén cho cac budce tiep theo.

Budc 2

Hbn hop ctia hgp chat 11 (1 0 g; 5,64 mmol) va 3-metoxyanilin (3 duong lugng) trong
axit axetic (10 mL) dugc dun hdi luu ¢ nhiét d6 120 °C trong 14 gio. Tién trinh phan Gng
duoc kiém tra boi sic ky 16p mong (n- hexan-etyl axetat (1 : 1). Hon hop phan tng dugc
trung hoa bang NaHCOj3 50% dén pH = 7 va chiét véi CH2Cla (3 x 20 mL). Pha hitu co duoc
tach ra, lam khan bﬁng Na,COs, bde hoi dudi ap suét giam. Can sau bde hoi duge tién hanh
sdc ky cot silica gel str dung hé trién khai - hexan -etyl axetat (1 : 1) cho san pham 12j (1,46
g, 92%): (6-hydroxy-3-(3-metoxyphenyl)-2-metylquinazolin-4(3H)-on).

"H NMR (500 MHz, CDs;0D, § (ppm)): 7,59 (d, J = 9,0 Hz, 1H); 7,52-7,49 (m, 2H);
7,35 (dd, J= 3,0 Hz, 9,0 Hz, 1H); 7,13 (dd, /= 6,0 Hz, 8,5 Hz, 1H); 6,98 (t, /= 7,0 Hz, 1H);
6,94 (d, J = 8,5 Hz, 1H); 3,87 (s, 3H, OCHa); 2,25 (s, 3H, CH3). *C NMR (125 MHz,
CDsOD, 6 (ppm)): 162,73; 162,47; 157,96; 153.,47; 141,99; 140,18; 131,71; 128,90; 125,59;
122,68; 121,35; 116,31; 115,04; 110,57; 56,11; 23,50.
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Buwéc 3

Hon hop cia 12j (524 mg; 1,96 mmol) va KOH (1,2 duong lugng) trong axetonitril
(15 mL) duogc nho tir tiy etyl-7-bromoheptanoat (1,2 duong luong). Hon hop phan tmg duoc
khudy & 60 °C trong 24 gid. Phan tng duge theo doi boi sic ky 16p mong sir dung hé dung
mdi trién khai n-hexan- etyl axetat (1: 1). Hon hop phan mg sau d6 dugc pha lodng véi
CH2CL (15 mL) va dugc chiét bang nudc (3 x 15 mL). Pha hitu co dugc tach ra, lam khan
bang NaySO4 khan va ¢ bdc hoi dén can. Phan cin sau d6 duge thity phan trong hdn hop
CHCl- MeOH (9: 1) trong diéu kién kiém (NaOH 0,2 N trong EtOH) trong 24 gid. Hon
hop cudi cting duge pha lodng véi CH2Clz (20 mL) va duge chiét véi HoO (2 x 15 mL). Pha
nude duoc gom lai, axit héa dén pH = 3 bang HC1 0,2N va duge chiét bang CH2CL (3 x 15
mL). Pha hitu co dugc tach ra, lam khan trén NaySO4 khan va c¢6 bay hoi dén can. Hop chét
13j thu duoc bang phuong phap sic ky cot nhanh trén silica gel sir dung CH>Clo-MeOH 1am
hé dung méi rira giai.

Hop chat 13j (803 mg; 91%): Axit 7-((3-(3-Metoxyphenyl)-2-metyl-4-o0x0-3,4-
dihydroquinazolin-6-yl)oxy)heptanoic.

'H NMR (500 MHz, DMSO-d6, & (ppm)): 11,97 (s, 1H, OH); 7,60 (d, J = 9,0 Hz,
1H); 7,48-7.41 (m, 3H); 7,09-7,05 (m, 2H); 6,97 (m, 1H); 4,06 (t, J= 6,5 Hz, 2H, CH>); 3,79
(s, 3H, OCH3); 2,21 (t, J= 7,5 Hz, 2H, CH>); 2,13 (s, 3H, CH;); 1,78 (m, 2H, CHy); 1,53 (m,
2H, CH); 1,44 (m, 2H, CHy); 1,34 (m, 2H, CHz). *C NMR (125 MHz, DMSO-d6, & (ppm)):
174,36; 160,94; 160,08; 156,87; 151,83; 141,64; 139,05; 130,19; 128,25; 124,21; 121,15;
120,38; 114,62; 114,11; 106,94; 67,96; 55,37; 33,54; 28,33; 28,20; 25,12; 24,35; 23,45. ESI-
HRMS tim thay: 411,19111; Iy thuyét: C23H27N205 [M + H]*: 411,19200.

Buwoc 4

Hon hop cua NH,OTHP (120 mg; 1,02 mmol, 1 dwong luong) va 13j (1,0 duong
lwong) va EDC.HCI (194 mg; 1,02 mmol, 1 duong lugng); DMAP (61 mg; 0,5 mmol; 0,5
duong luong) trong CH>Cla (15 mL) duogc khudy & nhiét do phong trong 24 gid. Phan tng
duoc theo dai béi sic ky 16p mong sir dung hé dung méi trién khai CHCl,-MeOH (30: 1).
Hon hop phan tng sau d6 duge pha lodng voi CH2Cly (15 mL) va dugc chiét lién tiép vai
5% NaHCOs3, 5% HCI va H20. Pha hitu co duoc tach ra, lam khan béng NaxSO4 khan va co
bay hoi dén can. Phan cin sau d6 dugc hoa tan trong etanol (5 mL), lam maét bang nudc d4.
Benzoyl clorua (2 giot) duoc thém vao va hdn hop nay va hdn hop duoc khudy thém 6 gio.
Tiép theo, hdn hop phan tng duge pha loang véi HoO (10 mL) va duoc chiét véi CHoCla (2
x 15 mL). Pha hiru co dugc tach ra, lam khan bang NaySO4 khan. Hop chat 14j thu dugc
bang sac ky cot trén silica gel st dung CH>Cl,-MeOH (20: 1) 1am hé dung mdi rira gidi.

Hop chat 14j (273 mg, 63%): N-hydroxy-7-((3-(3-metoxyphenyl)-2-metyl-4-oxo-
3,4-dihydroquinazolin-6-yl)oxy)heptanamit.

"H NMR (500 MHz, DMSO-d6, & (ppm)): 10,32 (s, 1H, OH); 8,64 (s, 1H, NH); 7,60
(d, J=9,0 Hz, 1H); 7,48-7,45 (m, 2H); 7,43 (dd, J= 3,0 Hz, 8,5 Hz, 1H); 7,09-7,05 (m, 2H);
6,98 (m, 1H); 4,05 (t, /= 6,0 Hz, 2H, CH>»); 3.79 (s, 3H, OCH3); 2,13 (s, 3H, CH3); 1,97 (4,
J=17,5Hz, 2H, CH,); 1,75 (m, 2H, CH>); 1,52 (m, 2H, CH>); 1,42 (m, 2H, CH>); 1,29 (m,
2H, CH»). *C NMR (125 MHz, DMSO-d6, & (ppm)): 169,09; 160,98; 160,09; 156,88;
151,85; 141,67; 139,07; 130,22; 128,29; 124,24; 121,16; 120,40; 114,63; 114,12; 106,93;
67,99; 55,38; 32,17; 28,38; 28,28; 25,15; 25,00; 23,49. ESI-HRMS tim théy: 426,20275; ly
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thuyét: Ca3H2sN30s [M + H]*: 426,20290.

Vi du 2: Thir nghiém hoat tinh sinh hoc cta cac hop chét thu duoge
Vi du 2a: Phuong phap nudi cay té bao in vitro

Céc dong té bao ung thu (TBUT) dugc nudi cdy dudi dang don 16p trong méi trudng
nudi cdy DMEM véi thanh phan kém theo bao gdm 2 mM L-glutamin, 10 mM HEPES, va
1,0 mM natri pyruvat. Ngoai ra, 10% huyét thanh phoi bo (fetal bovine serum - FBS
(GIBCO)) con dugc bd sung thém.

Té bao duge ciy chuyén sau 3-5 ngay vdi ty 18 1:3 va nudi trong ti 4m COs & diéu
kién nhiét d6 37°C, 5% COx.

Vi du 2b: Phép thir sinh hoc x4c dinh d6 doc té bao (cytotoxic assay)

Phuong phéap thtr d6 doc té bao in vitro duge Vién Ung thu Quoc gla Hoa Ky
(National Cancer Institute - NCI) xac nhén 1a phép thu d6 doc té bao chuan nham sang loc,
phat hién cac chét c6 kha nang kim ham sy phat trién hodc tiéu diét TBUT ¢ diéu kién in
vitro. Phép thir nay duoc thuc hién theo phuong phap duoc dé cap trong céc tai liéu sau day:

A. Monks, D.; et al. Feasibility of a high-flux anticancer drug screen using a diverse
panel of cultured human tumor cell lines; Journal of National Cancer Institute. 83 (11), 757-
766 (1991);

D. A. Scudiero, et al. Evaluation of a soluble Tetrazolium/Formazan assay for cell
growth and drug sensivity in culture using human and other tumor cell lines; Cancer
Research. 48, 4827-4833(1988);

L. B. S. Kardono, et al. Cytotoxic and antimalarial constituents of the roots of
Eurycoma longifolia; J. Nat. Prod., 54 (5) 1360-1367(1991);

M. C. Alley, et al. Feasibility of drug screening with panels of human tumor cell lines
using a microculture tétrazolium assay. Cancer Research. 48, 589-601 (1988);

R. H. Shoemaker, et al. Application of high-throughput, molecular-targeted screening
to anticancer drug discovery. Curr. Top. Med. Chem.; 3(2), 229-246 (2002).

Phép thir tién hanh x4c dinh ham luong téng protein té bao dua vao mat do quang hoc
(OD - Optical Density) do dugc khi thanh phan protein cua té bao dugc nhudém bang
Sulforhodamin B (SRB) Gia tri OD cta may do ty 1€ thuan voi hmng SRB gin v6i phan tir
protein, do dé luong té bao cang nhiéu (lwong protein cang nhiéu) thi gia tri OD cang lén.
Phép thtr duoc thyc hién trong diéu kién cu thé nhu sau:

- Chét thir (20 pl) pha trong DMSO 10% duoc dua vao cac giéng cua khay 96 gleng
dé c6 ndng do sang loc 14 100 pg/ml. Chat thir ¢6 hoat tinh dugc xac dinh ICso nho dai nong
do 100 pg/ml, 20 png/ml, 4 pg/ml va 0,8 pg/ml;

- Trypsin hoa té bao thi nghiém dé lam roi té bao va dém trong budng dém dé didu
chinh mat dg cho phu hop véi thi nghiém;

- Thém vao cac giéng thi nghiém luong té bao phu hop (trong 180 pl moi truong) va
dé chiing phat trién trong vong tir 3-5 ngay;

- Mt khay 96 giéng khac khong c6 chit thir nhung c6 TBUT (180 pl) s& duge st
dung lam dbi ching ngay 0. Sau 1 gid, dia ddi chiing ngay 0 s& duge cb dinh té bao bang
axit tricloaxetic (TCA);

- Sau giai doan phat trién trong ti 4m CO», té bao duoc cb dinh vao day giéng bang
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TCA trong 30 phut, dugc nhuom bang SRB trong 1 gio ¢ 37°C. Loai bo SRB va céc giéng
thi nghiém duoc rira 3 1an bang 5% axit axetic r0i dé kho trong khong khi & nhiét do phong;

- Cudi cung, st dung 10 mM Tris Base khong dugc dém dé hoa tan luong SRB da
bam va nhudém cac phan tir protein, dua 1én may lac dia lic nhe trong 10 phut va st dung
may ELISA Plate Reader (Bio-Rad) dé doc két qua vé ham luong mau ca chat nhuém SRB
qua phd hép phu & bu6e séng 515 nm. Kha ning song sot clia té bao khi ¢6 mit chét thir s&
duoc xé4c dinh bang cong thuc sau:

% Séllg sot = [(OD(chét tht) - OD(ngz‘iy O))XIOO]/[OD(déi ching 4m) = OD(ngay O)]
% trc ché = 100% - % song sot

- Céc phép thtr dugc lap lai 3 1an dé dam bao tinh chinh xdc. SAHA (Sigma) ludn
duogc st dung nhu 1a chit dbi chimg dwong va duoc thir nghiém & cac nong do 10 pg/ml; 2
png/ml; 0.4 pg/ml va 0,08 pg/ml;

- DMSO 10% ludn duge st dung nhu ddi chirng 4m. Gia trj ICso (néng do e ché 50%
su phat trién) s& duoc x4c dinh nho vao phan mém mdy tinh Table Curve. Chét thir ndo c6
ICs0 < 20 pg/ml (v6i chat chiét thé hodc véi phan doan hoa hoc), hoic ICso < 4 pg/ml (vé6i
hoat chét tinh khiét) s& dugc xem 1a c6 hoat tinh gy déc té bao va c6 kha niang tc ché su
phat trién hodc tidu diét TBUT.

Cac hop chat 14 cic axit hydroxamic chtta nhan quinazolinon dugc thit tac dung khang
v6i 3 dong té bao ung thu (TBUT) bao gdm MCF-7, SK-LU-1 va HepG2. Két qua 1a hop
chét N-hydroxy-7-((3-(3-metoxyphenyl)-2-metyl-4-oxo0-3,4-dihydroquinazolin-6-
yl)oxy)heptanamit (14j) thé hién hoat tinh khang ung thu manh ddi véi ca 3 dong té bao ung
thu gan (HepG—Z) va (MCF-7) va phdi (SK-LU-1) & ICso 1an luot 14 0,046; 0,043 va 0,062
ng/mL so v6i chit chuan SAHA (0,3; 1,9 va 0,039 pg/mL).

Hop chit N-hydroxy-7-((3-(3-flo-phenyl)-2-metyl-4-oxo-3,4-dihydroquinazolin-6-
yl)oxy)heptanamit (14m) thé hién hoat tinh khang ung thu manh ddi véi ca 3 dong té bao
ung thu gan (HepG-2), va (MCF-7) va phéi (SK-LU-1) & ICso lan luot 12 0,17; 0,18 va
0,038 pg/mL.

Hop chét 7-((3-etyl-2-metyl-4-0x0-3,4-dihy droquinazolin-6-yl)oxy)-N-
hydroxyheptanamit (14a) thé hién hoat tinh khang ung thu manh déi v6i ca 3 dong té bao
ung thu gan (HepG-2), va (MCF-7) va phoi (SK-LU-1) & ICsp lan lugt 14 0,22; 0,20 va 0,28
png/mL.

Két qua cu thé dugc thé hién trong Bang 2 dudi day

Bang 2: Hoat tinh khang ung thu in vitro cia céc hop chat tong hop theo sang ché

TT Nhom thé (R) Hoat tinh doc t& bao (ICso, pg/mL)/dong té bao
HepG-2 MCE-7 SKLu-1

14a Etyl 0,22 + 0,02 0,20+ 0,01 0,28 + 0,03
14b Propyl 0,82 + 0,08 0,54 + 0,04 1,27 £ 0,14
14¢ Butyl 9,77 + 1,01 7,10 + 0,70 7.14+0,52
14d Benzyl 1,47 + 0,22 1,32+ 0,10 1,67 + 0,21
14e 4-Flobenzyl 1,91+ 0,15 0,99 + 0,11 1,06 + 0,13
14f 4-Clobenzyl 3,93+ 0,41 1,81 0,21 4,06 + 0,41
14g 4-Metylbenzyl 11,22+ 1,37 8,82+ 0,54 10,94 £ 1,12
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TT Nhom thé (R) Hoat tinh doc té bao (ICso, pg/mL)/dong té bao
HepG-2 MCEF-7 SKLu-1
14h 4-Metoxybenzyl 6,73 £ 0,52 5,32 + 0,68 6,76 = 0,75
14i 4-Metoxyphenyl 0,21+ 0,01 0,14 +0,02 0,37+ 0,02
14j 3-Metoxyphenyl 0,047 £ 0,004 0,043 £ 0,005 0,062 + 0,005
14k 2-Metoxyphenyl 0,47 £ 0,05 0,66 + 0,08 0,48 + 0,03
141 4-Flophenyl 0,77 £ 0,08 0,58 + 0,03 0,82 + 0,09
14m 3-Flophenyl 0,17+ 0,01 0,18+ 0,01 0,38 + 0,03
SAHA 0,30+0,01 1,9+0,02 0,039+0,04

Chét chuan SAHA c6 hoat tinh L’rc_ché cac dong té bao ung thu gan HepG2 (ATCC-
HB-8065), ung thu viat MCF-7 (ATCC-HTB-22) va ung thu phoi SK-LU-1 (ATCC-HTB-
57) véi ICso 1an luot 12 0,30; 1,90 va 0,039 pg/mL. Cac gia tri 1a gia tri trung binh cua 3 lan
thu nghiém.
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YEU CAU BAO HO

1. Hop chat axit hydroxamic ¢ cong thirc chung (I):

ZT
O
\
)

H O/ \H/\/\/\/ N
o P
(1) N

trong do, R 1a phﬁn tr thé duge chon tir nhém bao gé)m: C2Hs; CsH7; n-C4Ho; CsHsCHy; 4-
F-C¢HsCHz; 4-C1-CsHsCHaz; 4-CH3-CsHsCHa; 4-OCH;3-CsHsCHz; 4-OCH3-CgHs; 3-OCH3-
C¢Hs; 2-OCH3-CeHs; 4-F-CsHs; 3-F-CgHs.

2. Hop chéat theo diém 1, trong d6 hop chat nay 1a 7-((3-Etyl-2-metyl-4-ox0-3,4-
dihydroquinazolin-6-yl)oxy)-N-hydroxyheptanamit.

3. Hop chét theo diém 1, trong d6 hop chat nay l1a 7-((3-Propyl-2-metyl-4-oxo0-3,4-
dihydroquinazolin-6-yl)oxy)-N-hydroxyheptanamit.

4. Hop chét theo diém 1, trong d6 hop chat nay 1a 7-((3-Benzyl-2-metyl-4-ox0-3,4-
dihydroquinazolin-6-yl)oxy)-N-hydroxyheptanamit.

5. Hop chét theo diém 1, trong dé hop chat nay 1 7-((3-(4-Flobenzyl)-2-metyl-4-0x0-3,4-
dihydroquinazolin-6-yl)oxy)-N-hydroxyheptanamit.

6. Hop chét theo diém 1, trong d6 hop chit nay 1a N-Hydroxy-7-((3-(4-metoxyphenyl)-2-
metyl-4-ox0-3,4-dihydroquinazolin-6-yl)oxy)heptanamit.

7. Hop chit theo diém 1, trong d6 hop chat nay 1a N-Hydroxy-7-((3-(3-metoxyphenyl)-2-
metyl-4-ox0-3,4-dihydroquinazolin-6-yl)oxy)heptanamit.

8. Hop chét theo diém 1, trong d6 hop chat nay 1a N-Hydroxy-7-((3-(2-metoxyphenyl)-2-
metyl-4-ox0-3,4-dihydroquinazolin-6-yl)oxy)heptanamit.

9. Hop chéit theo diém 1, trong d6 hop chat nay 1a N-Hydroxy-7-((3-(4-flophenyl)-2- metyl-
4-o0x0-3,4-dihydr oqumazohn- -yl)oxy)heptanamit.

10. Hop chét theo diém 1, trong d6 hop chit nay 1a N-Hydroxy-7-((3-(3-flophenyl)-2-metyl-
4-0x0-3,4-dihydroquinazolin-6-yl)oxy)heptanamit.

11. Quy trinh tong hop hop chit (I) theo diém 7, trong dé quy trinh nay bao gom cac budc:

i) dun hoi lwu hdn hop cua axit 5-hydroxy antranilic (5,0 g; 32,67 mmol) va anhydrit
axetic & 150 °C trong 2 gid; hdn hop sau d6 duoc dd ra nuge da; taa tao thanh duoc loc, gita
bang nudc cit va lam kho trong chan khong thu duoc chit 11 (5,03 g; 87%), duoc st dung
1udn cho cac bude tiép theo;
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HO
A
N

ii) hdn hop ciia hop chat 11 va 3-metoxyanilin trong axit axetic (10 mL) dugc dun hoi
luu & nhiét do 120 °C trong 14 gio; tién trinh phan ung dugce kiém tra béi sic ky 16p mong
st dung hé khai trién n-hexan- etyl axetat (1 : 1); hén hop phan ung duogc trung hoa bang
NaHCOs 50% dén pH=7va chiét véi CHxClz (3 x 20 mL); pha hitu co dugc tach ra, lam
khan bang Na,COs, boc hoi dudi ap sut giam; can sau bdc hoi duge tién hanh sic ky cot
silica gel st dung hé trién khai n- hexan-etyl axetat (1 : 1) cho san pham 12j: (6-hydroxy-3-
(3-metoxyphenyl)-2-metylquinazolin-4(3H)-on);

0
OCﬁLN/R
N/)\

Hop chét 12
(trong d6 R 1a 3-OCH3-CeHs)

iii) hon hop 12j va KOH (1,2 duong lugng) trong axetonitril (15 mL) da dugc nho tu
tur etyl-7-bromoheptanoat (1,2 duong luorng) hon hop phan tmg duogc khuay & 60 °C trong
24 gid; phan tng dugce theo doi boi sac ky 16p mong str dung hé dung moi trién khai n-
hexan: etyl axetat (1: 1). Hon hop phan ting sau d6 duge pha lodng v§i CH2Cla (15 mL) va
duoc chiét bang nuée (3 x 15 mL). Pha hitu co dugc tach ra, lam khan bang Na;SO4 khan
va ¢d bde hoi dén can; phan cin sau d6 dugce thiy phan trong hon hop CHzClz- MeOH (9:
1) trong diéu kién kiém (NaOH 0,2 N trong EtOH) trong 24 gid; hon hop cudi cung duge
pha loang v6i CH2Cly (20 mL) va duge chiét véi HoO (2 x 15 mL). Pha nude dugc gom lai,
axit hoa dén pH = 3 bang HCI 0,2N va dugc chiét bang CH2Clz (3 x 15 mL). Pha hitu co
dugc tach ra, lam khan trén Na>SO4 khan va c¢6 bay hoi d&én can. Hop chét 13j thu duoc
bang phuong phap sic ky cot nhanh trén silica gel sit dung CH2Cl,-MeOH lam hé dung méi

rira giai;
O
_R
O N/)\

Hop chét 13j
(trong do R 1a 3-OCH3-CgHs)
iv) mot hon hgp NH,OTHP (120 mg; 1,02 mmol; 1 dwong luong) va 13j (1,0 duong
luong) va EDC.HCI (194 mg; 1,02 mmol; 1 du(mg luong), DMAP (61 mg; 0,5 mmol; 0,5

duong lugng) trong CH2Clz (15 mL) dugce khuay ¢ nhiét do phong trong 24 git; phan tng
duge theo ddi boi TLC sir dung hé dung mbi trién khai CHCl,-MeOH (30: 1); hon hop

11
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phan Gng sau do6 dugc pha loang véi CH2CL (15 mL) va duogc chiét lién tiép vai 5%
NaHCOs3, 5% HCI va H2O; pha hitu co duge tach ra, lam khan béng NaxSOj4 khan va co6 bay
hoi dén can; ph?ln can sau d6 duogc hoa tan trong etanol (5 mL), [am mat bﬁng nudc da;
benzoyl clorua (2 giot) duoc thém vao va hdn hop nay va hon hop duge khuay thém 6 gio;
tiép theo, hdn hop phan tng dugc pha lodng véi H2O (10 mL) va duge chiét véi CH2Cl, (2
x 15 mL); pha hiru co duoc tach ra, lam khan bang Na>SO4 khan; hop chét 14j thu duoc
bang séc ky cot trén silica gel stt dung CHzClo- MeOH (20: 1) lam hé dung mdi ria giai;

@)
R 0 _R
HO \n/\/\/\/ N
0O N/)\

Hop chat 14
(trong d6 R 1a 3-OCH3-CsHs).
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Hinh. 1
@) O
HO HO
\CEU\OH (CH,C0),0, 160-180 °C \CEKO Axit axetic 180 °c>
B ~
NH, 2 gitr NJ\ Amin, 14 gi®
10 "
O

0O
R Etyl-7-bromoheptanoat, MeCN
7 3 3
HO N KOH, 60°C, 24 gi&> HOWO N/R
A >
N NaOH 0.2 N trong MeOH, o) N/)\

CH,CI, : MeOH (9:1), 20 gi&
12a-m
13a-m

EtOH, benzoyl chlorit (2 giot), 6 gi®

H Q
(H,N-O-THP), EDC, DMAP, CH,Cl,, 24 gi&* _N 0 R
- HO \n/\/\/\/ N
o) N/)\

14a-m
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