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ABSTRACT

In  this study, two quinolinecarboxamide derivatives N-(2-(7-
chloroquinolin-4-ylamino)ethyl)acetamide (5) and N-(2-(7-chloroquinolin-
4-ylamino)ethyl)benzamide (8) were successfully synthesized through two
steps: (i) Aromatic nucleophilic substitution reaction of 4,7-
dichloroquinoline with ethan-1,2-diamine as the nucleophile to form
compound N-(7-chloroquinolin-4-yl)ethan-1,2-diamine (3) in the yield of
87%, (ii) N-Acylation of the intermediate (3) using acylating agents such
as acetic anhydride and benzoyl chloride to afford the desired products (5)
and (8) in the yields of 92.4% and 89.7%, respectively. The structures of
the two products were confirmed by IR, 'H-NMR, *C-NMR and DEPT
spectra. Compounds (3), (5), (8) were tested for antibiotic activity. The
results showed that: compound (3) was active against Vibrio spp and had
antibiotic activity on Escherichia coli and Pseudomonas aeruginosa;
compound (5) was active against Vibrio spp and compound (8) showed
antibiotic activity on Staphylococcus aureus and Bacillus subtilis.

TOM TAT

Trong nghién ciru ndy, hai dan xudt quinolinecarboxamide la N-(2-(7-
chloro-quinolin-4-ylamino)ethyl)acetamide (5) va N-(2-(7-chloroquinolin-
4-ylamino)ethyl)benz-amide (8) da duoc tong hop thanh cong fir tac chdt
ban dau la 4,7-dichloroquinoline. Qua trinh téng hop trdi qua hai bude
bao gom: (i) Phan img thé than hach 1én hé di vong thom véi tac nhdn
than hach la ethan-1,2-diamine (2) tao thanh N-(7-chloroquinolin-4-
vl)ethan-1,2-diamine (3) voi hiéu suat la 87%; (ii) N-Acyl héa chdt trung
gian (3) lan luot béi cdc tac nhan acyl héa la acetic anhydride va benzoyl
chloride thu dwoc san pham mong muén (5) va (8) voi hiéu sudt twong iimg
lan lwot 1a 92,4% va 89,7%. Cdu tric ciia san phcfm (5) va (8) dwoc xac
dinh béi cdc phirong phdp phé nghiém IR, 'H-NMR, 3C-NMR, va DEPT.
Két qua thir nghiém hoat tinh khang khudn ciia hai hop chat (3) va (5) trén
dong vi khudn Vibrio spp theo phirong phdp khuéch tan trén dia thach cho
thdy ca hai hop chat nay déu cé dau hiéu diét khuan. Hop chdt (3), (8)
dwoc thir nghiém hoat tinh khéng vi sinh vt trén bay dong vi khudn, vi
nam theo phwong phdp pha loang da nong dé xdac dinh ICso. Két qua cho
thdy hop chdt (3) ¢6 hoat tinh khang vi khudn Escherichia coli va
Pseudomonas aeruginosa; hop chat (8) c¢é hoat tinh khdng vi khudn
Staphylococcus aureus va Bacillus subtilis.
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1 GIOI THIEU

Céc hop chit di vong thom c6 chtra khung
suon quinoline, dic biét la cac dan xuét
quinolinecarboxamide c6 nhiéu tiém ning vé hoat
tinh sinh hoc va thuong dwoc sit dung cho viéc
thiét ké, tong hop nhiéu hop chat voi nhiing tinh
chét duoc Iy khac nhau. Céc hoat tinh sinh hoc
dugc biét bao gdm khang vi sinh vat (Shivaraj et
al., 2013), khang virus (Vaillancourt et al., 2004),
chéng loan nhip, giam dau, an than, diéu tri bénh tu
mién (Bjork et al, 2009),... dic biét la khang
HIV (Zai-gang et al., 2009). Bai bao nay trinh bay
két qua téng hop va khao sat hoat tinh khang vi
sinh vét ctia hai dan xuét quinolinecarboxamide 14
hop chiat  N-(2-(7-chloroquinolin-4-ylamino)ethyl)
acetamide  (5§) va  N-(2-(7-chloroquinolin-4-
ylamino)ethyl)benzamide (8).

2 THUC NGHIEM

Céc phé 'H-NMR, BC-NMR va ph6 DEPT
dugc do trén may cong huong tur hat nhan Bruker
Avance 500 NMR Spetrometer (46 dich chuyén
hoa hoc & duoc tinh theo ppm, hing sb twong tac J
tinh bﬁng Hz) tai Vién Hoa hoc - Vién Han Lam
Khoa hoc Viét Nam, phé IR dugc do trén may FT-
IR NICOLET 6700 tai B6O mén Hoéa hoc — Khoa
Khoa hoc Ty nhién. Cac hoa chit va dung moi sir
dung c6 ngudn gbe tir Merck va Trung Qudc. Sic
ky ban mong sir dung 1a ban nhom silica gel Merck
60 Fas4 trang san d6 day 0,2 mm.

Téng hgp N-(7-chloroquinolin-4-yl)ethan-1,2
-diamine (3)

Hdn hop gdm 4,7-dichloroquinoline (0,396 g, 2
mmol) va ethane-1,2-diamine (0,96 g, 16 mmol)
trong mot binh ciu 2 ¢6 dung tich 50 mL dwoc dun
hoan luu dudi khi quyén nito & nhiét do 100°C
trong 5 gi. Hon hop sau phan tmg dugc 1am lanh,
sau d6 thém nudc, loc 14y phan chat ran khong tan
va rira nhiéu lan bang nudc lanh thu dugc san
pham tho 1a chat rdn mau vang. Tinh ché san phdm
tho bang phuong phép két tinh lai (EtOAc) thu
dugc chat ran mau vang nhat (87%). ty: 143 —
147°C, Ry = 0,3 (EtOAc:MeOH:TEA=1:2:1). IR
(KBr): Vinax (cm™) 3255 (N-H); 2923 (CH32); 1586
(N-H); 1543 (C=C); 1140 (C-N). 'H-NMR (500
MHz, CDCl3): 6 (ppm) 8,41 (d, J = 5,5 Hz, 1H,
CH); 792 (d, J = 9,0 Hz, 1H, CH); 7,89 (d, J =2
Hz, 1H, CH); 7,37 (dd, J=2,0 Hz, J=9,0 Hz, 1H,
CH); 6,40 (d, J=5,5 Hz, 1H, CH); 3,40 (¢, J = 5,8
Hz, 2H, CH>); 3,07 (¢, J = 5,8 Hz, 2H, CH»). C-
NMR (125 MHz, CDCI3/MeOD): & (ppm) 151,5
(CH); 150,6 (O); 148,7 (0); 135,3 (O); 127,8 (CH);
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125,5 (CH); 121,9 (CH); 117.5 (C); 98,9 (CH);
44,8 (CH,); 39,9 (CH,).

Téng hop N-(2-(7-chloroquinolin-4-ylamino)
ethyl)acetamide (5)

Cho vao binh cau hai ¢6 dung tich 50 mL hdn
hop phan (mg gém hop chét (3) (0,222 g, 1 mmol)
va pyridine (3 mL). Dun hoan luu hén hop dudi
khi quyén nito & nhiét @6 100°C cho dén khi dong
nhét, sau d6 ha nhiét d6 hdn hop dén 60°C. Tlep
tuc thém vao acetic anhydride (0,101 g, 1 mmol) va
hdn hop duoc tiép tuc khudy trong 50 phut. Hon
hop sau phan tng dugc lam lanh, loc va rira nhiéu
lin bang PE thu dugc san pham tho. Tinh ché san
pham tho bang phuong phap két tinh lai (EtOAc)
thu duoc chit ran mau vang hoi niu (92,4%). ta:
199 — 203°C, Ry = 0,51 (EtOAc:MeOH = 7:3)
(10% TEA). '"H-NMR (500 MHz, CDCl3/MeOD):
S (ppm) 8,29 (d, J = 5,5 Hz, 1H, CH); 7,90 (d, J =
9,0 Hz, 1H, CH); 7,80 (d, J = 2,0 Hz, 1H, CH);
7,35 (dd, J=2,0 Hz, J=9,0 Hz, 1H, CH); 6,34 (d,
J=06,0 Hz, 1H, CH); 3,58 (t, J=5,5 Hz, 2H, CH>);
3,39 (¢, J = 5,8 Hz, 2H, CH>); 2,03 (s, 3H, CH>).
BC-NMR (125 MHz, CDCl/MeOD): & (ppm)
173,4 (C=0); 151,7 (0); 148,8 (CH); 145,7 (O);
136,0 (C); 125,7 (CH); 124,9 (CH); 122,7 (CH);
116,5 (C); 97,8 (CH); 44,3 (CH>); 38,1 (CH,); 22,3
(CHs3).

Téng hop N-(2-(7-chloroquinolin-4-ylamino)
ethyl)benzamide (8)

Cho vao binh cau hai ¢6 dung tich 50 mL hdn
hop phan g gdm benzoic acid (1,22 g, 10 mmol)
va SOCL; (0,72 mL, 10 mmol). Pun hoan luu hon
hop dudi khi quyén nito ¢ nhiét 6 80°C trong 6
gio. Hon hop sau phan tmg dugc chung cit tich
loai HCI va SO,. Cho vao mét binh cau hai ¢6
dung tich 50 mL khac hdn hop phan tmg gdm chat
3) (0,444 g, 2 mmol) va pyridine (5 mL). Pun
hoan Iuu hén hgp ¢ nhiét do 110°C, két hop véi
khudy tir trong 0,5 gio dé thu dugce dung dich dong
nhit. Sau d6 ha nhiét d6 hdn hop con 80°C rdi cho
benzoyl chloride (0,5 mL, 4 mmol) tir tir vao binh,
hén hop dugc khudy thém 1 gio nita. Hon hop sau
phan tng dugc lam lanh, loc va rua chét rén nhiéu
lin bang PE thu dugc san phim tho 1a chét rin
mau tring nga. Tinh ché bang phuong phap két
tinh lai (EtOAc) thu duogc chét rén dang bot mau
trang (89,7%). tac: 255 — 260°C, Ry = 0,76 (EtOAc:
MeOH:TEA = 5:2:1). IR (KBr): vimax (cm™) 3300
(N-H); 2929 (CH2); 1665 (CO-NH); 1609 (C=C);
1534 (N-H); 1211 (C-N). 'H-NMR (500 MHz,
MeOD): é (ppm) 8,40 (d, J =7 Hz, 1H, CH); 8,34
(d,J=9 Hz, 1H, CH); 7,89 (d, J=2 Hz, 1H, CH);
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7,80 (d, J=2,0 Hz, 2H, CH); 7,73 (dd, J=2 Hz, J
=9,5, 1H, CH); 7,56 (d, J= 1,5 Hz, 1H, CH); 7,49
(d, J = 8,0 Hz, 2H, CH); 7,02 (d, J = 7 Hz, 1H,
CH); 3,85 (t,J= 5,5 Hz, 2H, CH>); 3,8 (t, /= 5,5
Hz, 2H, CH,). ®C-NMR va DEPT (125 MHz,
MeOD): & (ppm) 171,2 (C=0); 157,9 (C); 144,0
(CH); 140,9 (C); 140,3 (C); 135,0 (C); 133,0 (CH);
130,7 (CH); 129,7 (CH); 129,4 (CH); 128,7 (CH);
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128,3 (CH); 125,9 (CH); 120,5 (CH); 117,0 (C);
99,9 (CH); 44,9 (CH»); 39,4 (CH>).

3 KET QUA VA THAO LUAN

3.1 T(Z)ng hop din Xuét quinolinecarboxamide
3 va(®)

Quy trinh tong hop hai din xudt
quinolinecarboxamide (5) va (8) dugc thé hién
trong Hinh 1.
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Hinh 1: Quy trinh tong hop din xuét quinolinecarboxamide

Xuit phat tir tac chét ban dau la 4,7-
dichloroquinoline (1), hop chét (3) dwoc tao thanh
tir phan tmg thé than hach 1én nhan thom boi tac
nhan than hach 1a ethan-1,2-diamine. Khung
quinoline tai vi tri C-4 va C-7 ¢6 tinh than dién tr
manh do duoc gén tryc tiép nhom thé Cl c6 do am
dién 16n nén rat dé cho phan tng thé than hach & vi

127

tri nay. Ngoai ra, sy hién dién cua di nguyén té co
d6 am dién 16n nhu N trong nhan quinoline & vi tri
para so vai vi tri C-4 gilip an dinh anion trung gian
tao thanh do d6 gitp su thé dién ra wu tién & vi tri
C-4. Phan tmg dugc thuc hién kha dé dang (100°C,
5 gid) va hiéu sudt phan ng kha cao (87%). Dit
liéu phé IR cho théiy ¢6 tin hiéu & 3255,26 cm™ va
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1585,72 em! 1a cac tin hiéu ddc trung ctia nhom
amine; tin hiéu & 1140 cm™ 1a tin hiéu dic trung
ctia C-N, cho thdy kha ning phan tng gin amine
da thanh cong. Phd 'H-NMR cho thay ¢ 5 proton
& vung nhan thom, hai tin hi¢u cong hudng dac
trung ¢ 3,40 ppm (¢, 2H, J = 5,8 Hz) va 3,07 ppm
(¢, 2H, J= 5,8 Hz) 1a nhiing tin hi¢u dac trung cta
céc proton lién két véi carbon c6 gan di nguyén to
d6 4m dién cao (-CH»-N). Phé 3C-NMR két hop
v6i DEPT cho thiy c6 sy xuat hién cia 11 tin hiéu
cong huong trong d6 co 4 carbon tir cip, 5 nhom
CH vung nhan thom va 2 nhém CHo.

Pé tao dan xuét carboxamide, nhom amine tu
do ctia hop chit (3) duoc tién hanh acyl héa béi tac
nhén acyl hoa thich hgp. Anhydric acetic duoc lya
chon dé tong hop dan xuét N-(2-(7-chloroquinolin-
4-ylamino)ethyl)acetamide (S). Phan tng dién ra
dé dang voi higu sudt phan ung rat cao (92, 4%).
Dir liéu pho "H-NMR cuia san pham (5) cho thay co
cac tin hiéu cta 5 proton & vung nhan thom, hai tin
hi€u cong hudéng ¢ 3,58 ppm (¢, J = 5,5 Hz, 2H,
CH>) va 3,39 ppm (¢, J = 5,8 Hz, 2H, CH>) 1a tin

Ac,0
Pyrldlne
N H
\[( N H’\/ N

(6)

Benzoic acid

9)
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hiéu déc trung cua proton lién két v&i carbon ¢6
gén di nguyén t6 d0 Am dién cao -CH>-N. Dic biét
¢6 xuit hién thém mot tin hiéu cong huong dudi
dang miii don tai 2,03 ppm twong ung véi 3 proton,
1a tin hiéu dic trung ciia nhém —CHs. Dir liéu phd
3C-NMR va phd DEPT ciia san pham (5) cho thay
tong s6 carbon cia cau tric 1a 13, trong d6 co 5
carbon tur cép (trong d6 tin hi¢u cong hudng tai
173,3 ppm déac trung cho carbon trong nhom
carbonyl nén cé thé suy ra ddy 1a carbon dang
>C=0), 5 nhém CH ¢ vung nhan thom, 2 nhoém
CHz va 1 nhém CH3.

Tuong ty, d& tong hop dan xudt N-(2-(7-
chloroquinolin-4-ylamino)ethyl)benzamide (8), dau
tién acid benzoic dugc hoat hoa bang cach chuyén
thanh acetic benzoic anhydride (9) trudc khi thyc
hién phan mg v6i hop chit (3) (Hinh 2). Tuy
nhién, khi cho tac nhén acyl hoa (9) phan ung voi
hop chit (3), san pham mong mubn N-(2-(7-
chloroquinolin-4-ylamino)ethyl)benzamide (8) khong
dugc tao thanh, thay vao do la su tao thanh cia N-(2-
(7-chloroquino1in—4—y1amino)ethyl)acetamide(S).

NH
NH

Hinh 2: Phan tng tao sin pham N-(2-(7-chloroquinolin-4-ylamino)ethyl)acetamide (5) tir hop chit (9)
va (3)

Su tao thanh cta hop chét (5) c6 thé dwoc gidi
thich nhu sau: do chuéng ngai 1ap thé nén tac kich
cia nhém amine bac 1 ciia hop chét (3) s& vu tién
vao vi tri C cua nhém acetyl hon so vdi vao vi tri C
cua nhom benzoyl. Hon nira, sy tac kich cua chét
than hach vao vi tri nay s€ tao ra nhom xuét 13 ion
benzoate bén hon so véi ion acetate (trong trudng
hop chét than hach tac kich vao tim C ctia nhém
benzoyl).

Dé tranh sy tao thanh san pham (5) trong
truong hop nay, acid benzoic duoc hoat hoa bang
cich chuyén thanh dan xut acid chloride (7) sir
dung SOCI, (Hinh 1). Két qua cho thiy, dan xuat
mong mudn  N-(2-(7-chloroquinolin-4-ylamino)
ethyl)benzamide (8) dugc tao thanh véi hi€u suét
dat dugc dén 89,7%. Phd IR cia hop chit (8) cho
thdy c6 tin hiéu & 1665 cm 1a tin hiéu dic trung
cua nhom amide CO-NH, chung t6 phan Gng tao
amide dd thanh cong. Phé 'H-NMR cho thdy co

128

cac tin hiéu ctia 10 proton nhan thom, 2 tin hiéu
cong huong xuét hién & vi tri 3,85 va 3,80 ppm la
tin hiéu dic trung cua proton lién két voi carbon ¢
gan di nguyén t6 do am dién cao -CH>-N. Pho C-
NMR két hop v6i DEPT cho thay su xuét hién cia
18 tin hiéu cong huong, chimg to tong sd carbon
trong san phim la 18, trong d6 co 6 carbon tir cip
(trong do6 tin hi¢u cong hudng tai 171,2 ppm dac
trung cho carbon trong nhom carbonyl nén cé thé
suy ra day la carbon dang >C=0), 10 carbon thudc
nhém CH nhén thom va 2 nhém CH,.

3.2 Danh gia hoat tinh khang vi sinh vat

Hoat tinh khang khuén ctia hop chit (3) va hop
chét (5) dugc thir nghiém tai B moén Bénh hoc
Thiy San, Khoa Thiy San, Truong Pai hoc Can
Tho trén dong vi khuan Vibrio spp gy bénh trén
ca bang phuong phap khuéch tan trén dia thach.
Két qua cho thdy ca hai hop chét (3) va (5) déu thé
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hién kha néng tc ché sy phat trién ctua dong vi DPudng kinh 16 thach: 6 mm.
khuan nay (Bang 1). ~ DBuong kinh vong vo khuan = 6 mm: khong c6
Bang 1: Két qua thir nghiém hoat tinh khang vi dau hi¢u diét khuan. i )
sinh vit cia (3) va (5) theo phuwong _ Duong kinh vong v6 khuan > 6 mm: xuét hién
phap khueéch tan dia thach dau hi¢u diét khuan.
spr Hop ch4t (50  Puong kinh vong vé Tiép theo, hai hop chit (3) va (8) duoc khao sat
mg/mL) khuén (mm) hoat tinh khang vi sinh vt tai Phong Hoa Sinh Gng
1 (3) ] dung Vién Hoa hoc Vi€t Nam theo phuong phap
2 (5) 10 pha lodng da nong d¢ xac dinh ICso. Két qua duogc
trinh bay trong Bang 2.
Biang 2: Hoat tinh khang vi sinh vat ciia hop chit (3) va (8) theo phwong phép pha loing da ndng dd
xac dinh ICso
- A o ICs0 (ng/mL)
Visinh vat Ten amine (3) amide (8)
i Staphylococcus aureus > 128 20,317
Vi khuan Gram am Bacillus subtilis > 128 92,378
Lactobacillus fermentum > 128 > 128
. 2 Salmonella enterica > 128 > 128
Vikhuan Gram duong Escherichia coli 95,247 > 128
Pseudomonas aeruginosa 91,381 > 128
Vinam Candida albicans > 128 > 128
ICsp < 128 pg/mL: c6 hoat tinh khang vi TAI LIEU THAM KHAO
sinh vat. 1. Per Bjork, Anders Bjork, Thomas Vogl,
ICso > 128 pg/mL: khong c6 hoat tinh khang vi Martin Stenstrom, David Liberg, Anders
sinh vat. Olsson, Johannes Roth, Fredrik Ivars,

Tomas Leanderson, 2009. Identification of
Human S100A9 as a Novel Target for
Treatment of Autoimmune Disease via
Binding to Quinoline-3-Carboxamides,
PLoS Biology, Volume 7, Issue 4,

Tir cac két qua & Bang 2 cho thay, ddi véi cac
chung vi khuan thir nghiém, hop chét (3) thé hién
hoat tinh khéng sinh wu thé trén cic chung vi
khuén Gram dwong bao gém Escherichia coli va
Pseudomonas aeruginosa va hop chét (8) thé hién 1000097
hoat tinh khang sinh uwu thé trén céc ching vi T ) )
khuan Gram am, cu thé 1a Staphylococcus aureus 2. Yellappa Shivaraj, Malenahalli H. Naveen,
va Bacillus subtilis. Ca hai hop chit khong khang Giriyapura R. Vijayakumar and Doyijode B.

duoc vi ndm Candida albicans. Aruna, 2013. Design, synthesis and
antibacterial activity studies of novel

4 KET LUAN Quinoline carboxamide derivatives, Vol 57,
Bang quy trinh hai budc don gian, hiéu qua, No 2, 241-245.
hai din xudt quinolinecarboxamide di dugc 3. Valerie A. Vaillancourt ef al., 2004.
tong hop thanh céng bao gom N-(2-(7- Substituated quinolinecarboxamide as
chloroquinolin-4-ylamino)ethyl)acetamide (5) va antiviral agents, United States Patent, US
N-(2-(7-chloroquinolin-4-ylamino)ethyl)benzamide 6,727,248 B2.
(8) véi hiéu suat lan luot 1a 92,4% va 89,7%. Két 4. Luo Zai-gang, Zeng Cheng-chu, Wang
qua danh gia hoat tinh khang vi sinh vét cho thay Fang, He Hong-qiu, Wang Cun-xin, Du
hop chat (3) va (5) c6 dau hiéu di€t khuan véi Hong-guan and Hu Li-ming, 2009.
ching vi khuan Vibrio spp; hop chat (3) khang Synthesis and biological activities of
dugc vi khuan Escherichia coli va Pseudomonas quinoline derivatives as HIV-1 Integrase
aeruginosa trong khi hop chat (8) khang duoc vi Inhibitors, Chem. Res. Chinese University,
khuan Staphylococcus aureus va Bacillus subtilis. 25(6), 841-845.
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