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Hai ester 5, 6 duoc tong hop tir hop chdt 4 véi hidu sudt cao. Mgt hydroxamic acid 7
duoc tong hop tir ester 5 trong diéu kién diroc téi wu hod: dung moi ethanol/DMF (4:1) ¢
25°C, hiéu sudt dat 80%. Cau tric cua cac hop chat méi 5, 6 va 7 duoc xac dinh thong qua
phan tich phé hong ngoai, céng huweng tir hat nhan va khéi leong. Hop chat 7 khong thé hién
hoat tinh khang hai dong ung huw gan va ung thie phoi ¢ nong do 1Csy < 128 (zg/ ml).

Tir khoa: Quinoline, hydroxamic acid, eugenol, tinh dau hwong nhu.
DOI: https://doi.org/10.70117/hdujs.2.2024.737

1. PAT VAN BE

Cac hop chét chira di vong quinoline duoc biét dén 1a nhitng hop chét c6 phd hoat
tinh sinh hoc rong. Nhiéu hop chat c¢6 kha ning gay doc té bao vai tinh chon loc cao dugc
cdng bd trong cac cong trinh [1, 2, 3, 4], mot s6 hop chat ¢ kha ning khang khuan phé
rong [5], chéng dong kinh [6]. Mot sé dan xuat cua quinoline dwgc sir dung trong diéu tri
s6t rét, lao khang thudc va thube khang sinh thé hé méi [7,8].

Hydroxamic acid 12 mét trong nhitng hop chat duoc nghién ctu rong rai do ¢ hoat
tinh sinh hoc phong pht va kha ning tao phuc tét véi nhiéu ion kim loai. Gan day, nhiéu
dan xuit cua hydroxamic acid dwoc s dung 1am thudc chong ung thu, dién hinh nhu: hop
chat suberoylanilide hydroxamic acid hay vorinostat (viét tat 1a SAHA) Ia chét chéng ung
thu manh c6 tén thwong mai 13 Zolinza; hop chit panobinostat dugc st dung dé diéu tri
viém tiy vao nim 2015 véi tén thuong mai Farydak. Nhiéu hop chat hydroxamic acid c6
hoat tinh tic ché rat hiéu qua sy ting truéng caa cac dong té bao ung thu [9, 10, 11].

2. PHUONG PHAP NGHIEN CUU
2.1. Hoa chat va thiét bj

Hoa chat dugc sir dung dé tong hop c6 xuat xa Viét Nam, Trung Qudc va Merk, bao
gom: Tinh dau hwong nhu (Viét Nam); H,SO4, HNO3, NaNO,, NH,OH.HCI (Trung Qudc).

Cac mau phan tich dugc do trén may Avance Bruker tai Vién Han 1am Khoa hoc va
Cong nghé Viét Nam trong dung mdi DMSO & nhiét d6 thuong. May do phd *H - NMR c6
tan s6 1a 500 MHz va ph6 **C - NMR la 125 MHz. Hoat tinh chéng ung thu duoc thir tai
Phong Hoa sinh ing dung - Vién Hoa hoc - Vién Khoa hoc va Cong nghé Viét Nam.
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2.2. Tong hep 7-(carboxymethoxy)-6-hydroxy-3-sulfoquinoline (4)

Hop chat 4 duoc tong hop tir eugenol trong tinh dau hwong nhu qua 3 budc ké tiép nhau
[12]. Tuy nhién, & budc 2 qua trinh téng hop hop chét aci- quinone tur eugenoxyacetic acid
da duoc thyc hién don gian hon ma khong 1am giam hiéu suat phan ing bang cach sur dung
acetic acid thuong pham khdng qua tinh ché va 1am lanh sau bang hdn hop da, mudi trong
khoang 30 phut thay cho acetic acid bang trudc khi nho tir tr HNOs.

2.3. Tong hop ester va hydroxamic acid
2.3.1. Tong hop cdc ester 5, 6

Han hop cua hop chit 4 (0,299 g, 1 mmol), alcohol (10mL) va H,SO, dac (0,01mL)
dugc dun nong dén 100°C (néu chit ran khong tan hét thi thém alcohol dén khi tan hét).
Dung dich phan tmg dugc dun héi luu & 100°C trong 20 gio hodc cho dén khi thay chat ran
min mau vang nhat tach ra véi khdi luong khong d6i. Hon hop dwoc 1am lanh tir tir dén
nhiét d6 phong, 1am lanh trong nudc d4 dé tdi uu luong chét ran. Chat ran duoc loc va ria
nhiéu 1an bang ethanol lanh va ethyl acetate. Sau khi két tinh lai trong ethanol, san pham
thu dwoc 1a chat rin mau vang nhat, hiéu suat dat 70% - 75%.

n-Propyl-[2-(6-hydroxy-3-sulfoquinoline-7-yloxy)] acetate (5). Hiéu suat 75%,
nhiét do ndng chay 163°C. 'H NMR (DMSOds, 500 MHz) & (ppm): 9,07 (s, 1H, H2),
8,93(s, 1H, H4), 7,58(s, 1H, H5), 7,40(s, 1H, H8), 5,10 (s, 2H, H7a), 4,13(t, J = 5,5 Hz;
2H, H11), 1,61(m, 2H, H12), 0,85(t, J = 6,0 Hz; 3H, H13); 3C NMR (DMSOds, 125
MHz) 6 (ppm): 140,0(C2), 138,2(C3), 136,6(C4), 110,0(C5), 149,8(C6), 154,2(C7),
101,6(C8), 140,0(C9), 124,7(C10), 66,3(C7a), 167,8(C7b), 65,4(C11), 21,4(C12),
10,0(C13). C14H15NOsS.

n-Buthyl-[2-(6-hydroxy-3-sulfoquinoline-7-yloxy)] acetate (6). Hiéu suat 70%,
nhiét @6 nong chay 165°C. IR (cm™): 3424, 3250 (O-H, N-H); 3064, 3043, 2940 (C-H);
1743, 1721(C=0); 1525, 1564 (C=C, C=N); 1289, 1154 (C-0). *H NMR (DMSOds, 500
MH2z) 6 (ppm): 9,13(d, J = 2,0 Hz; 1H, H2), 9,05(s, 1H, H4), 7,65(s, 1H, H5), 7,44(s, 1H,
H8), 5,19(s, 2H, H7a), 4,18(t, J = 6,5 Hz, 2H, H11), 1,58(m, 2H, H12), 1,27(m, 2H, H13),
0,83(t, J = 7,5 Hz 3H, H14); ¥*C NMR (DMSOds, 125 MHz) & (ppm): 140,0(C2),
138,2(C3), 136,6(C4), 110,0(C5), 150,1 (C6), 154,2(C7), 101,6(C8), 138,9(C9),
125,0(C10), 65,5(C7a), 167,7(C7b), 64,6(C11), 29,9(C12), 18,3(C13), 13,3(C14). MS,
[M+H*], m/z (au)/cudng do twong ddi (%): 342/100. CTPT: CisH1;NOsS.

2.3.2. Tong hop hydroxamic acid 7

Hon hop cua hop chat 5 (0,332 g, 1 mmol), CoHsOH va DMF(N, N-dimethyl
formamide) ti I8 4:1 dwoc dun néng va khudy cho dén khi tan hét, NH,OH.HCI (0,7 gam,
10 mmol) dugc cho tir tir vao hdn hgp trén trong 30 phit & nhiét d6 25 °C. Hon hop phan
g dugc kiém tra bang ban mong TLC sau khi khudy 30 phit cho dén khi khéng con vét
chat dau. Sau 1,5 h, hdn hop phan ung duoc trung hoa bang dung dich KOH 10M dén
pH=8 dé t6i wru lwgng chat rin mau trang tach ra. Chat rin duoc loc va rira nhiéu lan bang
nudéce lanh, ethyl acetate. Sau khi két tinh, san pham thu duoc la chat bot mau tring xdp,
higu suat dat 80%.
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2-(6-Hydroxy-3-sulfoquinoline-7-yloxy)acetohydroxamic acid (7). Hiéu suat
80%, nhiét do ndng chay 183°C. IR (cm™): 3100 — 3600 (O-H, N-H); 3080 (C-H, bi che);
1649 (C=0 thudc nhém -CO-NH-OH); 1525, 1593, 1499 (C=C, C=N); 1275, 1222 (C-O).
'H NMR (DMSOdg, 500 MHz) & (ppm): 9,95(0H), 8,16(NH), 8,77(d, J = 1,5 Hz; 1H, H2),
8,20(d, J = 1,5 Hz; 1H, H4), 7,24(s, 1H, H5), 7,24(s, 1H, H8), 4,88(s, 2H, H7a); *C NMR
(DMSOds, 125 MHz) & (ppm): 145,0(C2), 139,3(C3), 129,7(C4), 109,5(C5), 147,7(C6),
150,5(C7), 108,7 (C8), 143,1(C9), 122,8(C10), 65,1(C7a), 169,7(C7b). MS, [M+H,0O-
NHOH], m/z (au)/ cudng d6 twong di (%): 300/100. CTPT: C11H1oN,07S.

2.4. Thir hoat tinh doc té bao

Hoat tinh khang ung thu da dugc thu nghiém tai Phong Hoa sinh ung dung - Vién
Hoa hoc - Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam. Cac dong té bao ¢c6 ngu0n géc
tir bao tang gidng chuan Hoa ky (ATCC), dugc nudi trong cac diéu kién tiéu chuan (5%
CO,, 46 am 98%, nhiét a6 37°C, v tring tuyét d6i) va duogc cay chuyén 1-2 lan trude khi
thi nghiém. Té bao phat trién & pha long s& duoc sir dung dé thir doc tinh. Mau thar dugc
hoa tan bang dung mbi DMSO véi nong do ban dau 1a 20 mg/ml. Tién hanh pha lodng 2
budc trén dia 96 giéng thanh 5 ddy ndng do tir cao xudng thap lan luot la 2564, 640, 160, 40 va
10 pg/ml. Nong d6 chat thir trong dia thar nghiém tuong tng 1a 128, 32, 8, 2 va 0,5 ug/ml.
Chat tham chiéu Ellipticine pha trong DMSO véi ndng do 0,01 mM. Qua trinh thir hoat
tinh dwoc tién hanh theo trinh tu:

Trypsin hoa té bao thi nghiém dé l1am roi té bao va dém trong budng dém té bao.
Tiép d6, pha té bao bang méi truong sach va diéu chinh mat do cho phu hop véi thi
nghiém (khoang 1-3x10*té bao/ml tly theo ting dong té bao);

L4y vao mdi giéng 10 pl chat thir ¢a chuan bi o trén va 190 pl dung dich té bao. i
ching duong cua thi nghiém 1a méi trudng cé chaa té bao, ddi ching am chi ¢ moi
truong nudi cay;

Dia thi nghiém duoc 0 ¢ diéu kién tiéu chuan;

Sau 72 gio mdi giéng thi nghiém duoc tiép tuc o véi 10 pul MTT (5 mg/ml) trong 4h.
Sau khi loai bo méi truong, tinh thé formaran duoc hoa tan bang 100 pl DMSO 100%;

Gia tri 1Cso (pg/ ml) dugc tinh toan dya trén cac gia tri OD do & budc song 540 nm
trén may quang phd Genios Tecan. Thi nghiém dugc 1ap lai 3 1an.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tong hop
Céc chat dugc tong hop theo so do 1.

HOsS._~ OH HOsS_~ OH
- C3H,0H, HyS0, N
N —_— N OCH,COOC;H,

OCH,COOH
4 2 100°C 5

NH,OH.HCI
DMsO|  SAEeH 2
2= C,H50OH:DMF(4:1)

HOsS -~ OH HOsS.__~ OH
g TIX
N OCH,COOCHg 7 N OCH,CONHOH

6

So d6 1. So' dd tong hep cac chat tir hop chit 4
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Hién nay, chua c6 nghién ciru nao cong b téng hop hydroxamic acid tir hop chat n-
propyl [2-(6-hydroxy-3-sulfoquinoline-7- yloxy)] acetate (5) hoac twong . Vi vay, qua
trinh téng hop hydroxamlc acid 7 dwoc t6i wu hoa bang cach thay di dung mdi phan ing
(Bang 1) va thay rang dung mdi phu hop cho phan tng d6 1a dung dich hn hop gom
C,HsOH va DMF ti 1¢ 4:1. C6 thé co ché hinh thanh hydroxamic can c6 dung méi protic
nhu ethanol. Mat khac dung méi DMF gidip hoa tan chat phan tung tét hon. Qua trinh tong
hop dwgc mo ta nhu phan thuc nghiém. Co ché cua phan ung téng hop hydroxamic acid
dugc trinh bay theo so do 2.

Bang 1. Khao sat diéu kién phan wng téng hep hydroxamic acid

Thi nghiém Dung moi, V (mL) Thoi gian phan ung Hiéu suat %
1 Ethanol, 40 3 gio 35
2 DMF, 6 30 phut 45
3 Etha:?'zi [8)MF 30 phit 50
4 Ethzn:ol: E)MF 30 phiit 80

HOaS oH /\W HOsS__~ OH
~ e - H, OH
N OCH,C* N 0-Cc¢-0C:H,
5 AC3H; i

NH,OH
HOsS OH

~ H, @H P —_— HO;S

N o-c>¢L £GCaH,

| H, OH
HO—NHH o-c®&-qcsHy

HOH(I§I;—H)
C3H7OH

OH

8

HO3S .~ OH H*t HO3sS =~ OH
Ho OA) - \(\Ji\;[
< -
N o-c” CC* N OCH,CONHOH

NHOH ;
So d0 2. Co ché phan wng tong hep hydroxamic acid 7 tir hep chit 5

3.2. Cau tric

3.2.1. Phé hong ngoqi

Phd hong ngoai ciia chat 7 thé hién day du cac van dao dong dic chung cho cac
nhom chure ¢6 trong phan tir. Phé héng ngoai cua hop chét 7 xuét hién van dao dong hoa tri
ctia nhom N-H & 3100 - 3600 cm™, dong thoi xuat hién van hap thu ¢ 1649cm™ Ia dao
dong hoa tri cta carbonyl thugc nhdm -CO-NH-OH, thép hon so véi tin hi€u dao dong cua
nhom carbonyl thudc nhém acid, ester twong tng. Nguyén nhan la do nguyén tir N con cap
electron chua lién két lién hop voi nhém carbonyl thuéc nhém -CO-NH-OH, 1am cho
nhém carbonyl ¢6 dao dong yéu hon.
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3.2.2. Phé céng hudng tir hat nhan

Cac tin hiéu cua proton va carbon cua cac hop chit méi dugc quy két thdng qua viéc
phan tich pho *H, *C NMR va so sanh vei céc tin hiéu cua hop chat 4. Viéc danh so thir tu
cua cac chat chi 4p dung cho viéc phéan tich pho (khdng st dung dé goi tén).

4 5

HO3S OH 5
3 | == 2a HOsS = OH
o
2> N/ o > | N ° 7a o
8 OCH>CH>CHg 8 OCHL,CHLCH,CHg
5 11 12 13 6 11 12 13 14
HO.s A OH
| 7a
2 >N o ©
, 8 NHOH

Trén phdé *H NMR cua cac hop chét nghién ctru déu xuat hién céc tin hiéu phu hop
véi cdng thire dyu doan san pham. Trén pho *H NMR cua cac hop ester 5,6 (Hinh 1) ngoai 4
tin hiéu proton thom thudc di vong quinoline va tin hiéu proton ciia nhdm —OCH,- nhu cua
hop chat 4 con xuét hién cac tin hiéu proton no phii hop voi cac alcohol tham gia phan @ng
ester hoa.

- oo ” At
N S 2 <
58 FE L
& : @ e
I W
4 5
HOsS A OH
m % o s
2°N oY |
8 OCH,CH,CH
2y
112 13 8 OCH,CH,CH,CH,
11 12 13 14
Ta
| 1 7
a
5 11

8 12 8
2 s ‘ :
| ! 4 12 13
4 i
! \A_l_|~_
T T T T T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 l10 9 8 7 6 5 4 3 2 1 0 1
lefaf I N n H =5 s A rc.j Yol e
Gl 82 - 5oOR 2 B CIE S

Hinh 1. Phé 'H NMR ciia hop chit 5, 6

Tuy nhién, trén hinh phd *H NMR (Hinh 2) ciia hop chat 7 khdng con thay xuat hién
tin hiéu cua cac proton no caa gbc alcohol thugc ester twong tmg ban dau. Thay vao do, &
ving thom ngoai cac tin hiéu proton thom thudc khung quinoline caa hop chit ester, con
xuat hién hai tin hiéu ¢ & = 9,95 ppm va & = 8,16ppm duogc quy két cho tin hiéu cua proton
nhém OH va NH nhém hydroxamic. Diéu d6 khang dinh phan Gmg ciia hop chét 5 voi
hydroxamine xay ra tao thanh hydroxamic acid 7. Két qua quy két tin hiéu *H NMR cua
céc hop chat nghién ctiu duoc trinh bay ¢ bang 2.
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Hinh 2. Phé 'H NMR ciia hep chit 7

Trén phd *C NMR cua cac hop chat nghién ciu xuat hién day du tin hiéu cong
hudng phi hop véi cdng thirc dy kién. Cac hop chat mai tong hop duoc déu ¢ khung
quinoline giéng chat dau, chi khac phan géc alcohol do vay dé quy két chinh xac tin hiéu C
ching tdi dua vao do chuyén dich hda hoc, cuong do va hang so tach J két hop vdi bo tin
hiéu pho caa hop chat 4 [12]. Chang han, trén hinh phd *C NMR cua hop chét 5 cho thay
diém khéc biét so véi hop chit 4 1a ¢ su xuat hién ba tin hiéu carbon & vung truong yeu
Con dbi vai hinh phd **C NMR cuia hop chat 7 thi s tin hiéu carbon lai twong tu hop chat
4, khdng ¢ sy xuét hién ba tin hiéu C no & ving truong yéu ching to rang nhém
COOC;H; cua hop chéat 5 da chuyén thanh nhém CONHOH cua hydroxamic acid 7. Két
qua quy két tin hiéu *3C NMR cua cac hop chat nghién ctru duoc trinh bay & bang 3.

Bang 2. Tin hiéu cong huwéng 'H NMR cia cac hop chit 4 - 7, & (ppm), J (Hz)

Ki H2 H5 H7a H11 H13 NH
hiéu H4 H8 - H12 H14 OH
4 8,81d; 1H;J=2,0 | 7,27s;1H 4,90s; 2H - -

8,23d; 1H; J=2,0 7,26 s; 1H - -

9,07s; 1H 7585 1H | 5,10s; 2H 4,13t,2H;  |0,85t;3H; J =

5 J=55 6,0
8,93 s: 1H 7.40's: 1H , L 61m: 21 '
9,13d: 1H: J=2,0 | 7,655, 1H | 5195, 2H 4181 2H; 1,27m;2H
6 9,055, 1H 7,445, 1H - J=65 0.83t, 3H; J =
oS, S, 1,58m: 2H 75
L | 8 mnI=15 | 724514 | 488s2H 3 3 8,16
820 1H:J=15 | 7.24s 1H - ; ; 9,95

(s: singlet, d: doublet; t: triplet, m: multiplet)
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3.2.3. Phé khai lwong

Phé (+) MS cua hop chit5 c6 peak m/z = 300 au (tng Vvai ion gia phan ti [M+H] phu
hop vai cong thie du kién cua hop chit C14H150;NS. Hop chét 7 ¢ cong thuc du kién
C11H1007N,S, tuy nhién, trén phé (+) MS caa hop chit 7 khong quan sét thiy pic ion [M+H]*
ma xuat hién peak & m/z = 300 au (cuong do 100%). Piéu nay dugc giai thich 1a do c6 mot
phén tir nudc cong vao 7, sau d6 tich ra nhom NHOH.

Intens. | +ME G imin #5)
xS

254

5

4
HO3S = OH
AN 7a
N OCH,CONHOH
8

(M+H0-NHOH)*: 300,0

2T
1321 160.7 . ame

100 120 14l 160 ] 200 xm 240 260 200 W0 mz

MSD Trap Report v 4 (A4-0pt2) Page 1ofl i Agilent Tachnalagies

Hinh 3. Phé (+) MS ciia hep chat 7
Bang 3. Tin hiéu *C NMR ciia cac hop chit 4 - 7; 6 (ppm)

Ki hicu C2 C4 C6 C8 C10 C7b C12 Ci14
’ C3 C5 c7 C9 C7a C11 C13

4 145,0 129,8 147,8 108,7 122,8 169,8 - -
139,2 109,5 150,6 143,2 65,1 - - -
5 140,0 136,6 149,8 101,6 124,7 167,8 21,4 -
138,2 110,0 154,2 140,0 66,3 65,4 10,0 -

5 140,0 136,6 150,0 101,6 125,0 167,7 29,9 13,3
138,2 110,0 154,2 138,9 65,5 64,6 18,3 -
7 145,0 129,7 147,7 108,7 122,8 169,7 - -
139,3 109,5 150,5 143,1 65,1 - - -

3.3. Tham do hoat tinh khang ung thw

Hop chat 7 duoc thir hoat tinh khéng ung thu tai Vién Hoa hoc - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam véi hai dong té bao ung thu gan - Hep-G2 (Hepatocellular
carcinoma) va ung thu phdi - A549 (Human lung adenocarcinoma epithelial cells). Hai
dong té bao thir nghiém dugc cung cip boi ATCC (American Type Culture Collection,
USA va CLS (Cell Lines Service GmbH, Cong hoa Lién bang Btic). Két qua cho thiy mau
hop chat 7 khéng c6 hoat tinh tic ché dbi vai ca 2 dong té bao gan HepG2, ung thu phoi
A549 & nong do < 128ug/ml.
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Bing 4. Két qua thim do hoat tinh dc té bao

, Nong do trc ché 50%, ICso (ug/ ml)
STT | Chat | KH mau
a e Hep - G2 A549
1 7 T4 > 128 > 128
4. KET LUAN

Ba hop chat méi chira di vong quinoline 5, 6, 7 da duoc tong hop tir eugenol trong

tinh dau hwong nhu véi hiéu suat cao. Cau triic cua ching dugc xac dinh bang céc phd
hong ngoai, cong hudng tir hat nhan va phd khdi luong. Dic biét hop chét 7 1a hydroxamic
acid dau tién chira di vong quinoline dugc tong hop tir eugenol trong tinh dau huong nhu.
Diéu kién phan ung tong hop hydroxamic acid tir ester 5 dwoc t6i wu hoa.. Hop chat 7 da
dugc tham do hoat tinh khang ung thu, két qua cho thdy khong cd biéu hién khang hai
dong ung thu gan va ung thu phoi.
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SYNTHESIS AND STRUCTURE OF SOME COMPOUNDS
CONTAINING POLYSUBSTITUTED QUINOLINE DERIVED FROM
EUGENOL IN OCIMUM SANCTUM L. OIL

Le Thi Hoa, Nguyen Thi Cam Tu, Vu Thi Ha Mai, Tran Thu Trang
ABSTRACT

Two esters 5, 6 were synthesized from compound 4 in high yield in which ester 5 was
converted to hydroxamic acid 7. The structures of new compounds were determined by IR,
NMR and MS spectra. Hydroxamic acid 7 did not show any significant properties on two
cell lines, Hepatocellular carcinoma (Hep-G2) and Human lung carcinoma (LU-1) at the
concentration of IC50 < 128 (ug/ ml).

Keywords: Quinoline, hydroxamic acid, eugenol, Ocimum sanctum L. oil.
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