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MO DAU
1. Ly do chon dé tai

Nhiéu nghién ctru gan day cho thiy hop chét di vong ngay cang dugc
quan tam nho hoat tinh sinh hoc phong phu, dac biét la cac di vong 5 canh
chira nitrogen nhu pyrrole, imidazole, triazole, oxadiazole, thiazolidine...
Céc hop chat ndy co tiém ning ung dung trong dugc pham nhd hoat tinh
khang khuén, khang nim, khang viém, khang virus, chong dai thao duong,
chéng co giat, chéng oxi hoa va gy doc té bao ung thu.

Dan xuét 1,2,4-triazole ¢6 nhiéu hoat tinh quan trong, dac biét 1a uc
ché enzyme a-glucosidase va tri li€u khdi u 4c tinh. Mot sb thude chuaa di
vong nay nhu fluconazole, voriconazole, itraconazole (khang nim),
alprazolam (chbng co giat), ribavirin (khang virus), letrozole va anastrozole
(trc ché aromatase) minh chimg tiém nang cua 1,2,4-triazole trong y duoc.

Hop chit 2-thioxothiazolidin-4-one, dic biét 1a cac din xuit 5-
arylidene, 13 nhitng chét co trién vong trong diéu tri tiéu duong va ciing 1a
nhitng chét c6 hoat tinh khang khuan, khang nim, khang lao, gy doc té bao
ung thu. Trong khi d6, naphthalene va dan xuét ciia n6 thé hién tac dung
khang khuén, khang virus, chong viém, chéng ung thu, chong loan than, trim
cam va bao vé than kinh. Hop chét acid 2-(naphthalen-1-yl)acetic con dugc
dung 1am thudc diét nAm va diéu hoa sinh truéng thuc vat.

Mic du c6 nhidu nghién ctru vé hop chét di vong, viée tong hop cac
dan xuét tir 2-(napthalen-1-yl)acetic acid con han ché, dac biét 1a cac nghién
ctru lién quan dén ciu tric va hoat tinh sinh hoc. Do d6, nghién ctru nay tap
trung tong hop va khao sat cac din xuat chira di vong 2-thioxothiazolidin-4-
one va 1,2,4-triazole tir 2-(napthalen-1-yl)acetic acid nham danh gia c4u tric,
tinh chit va hoat tinh sinh hoc cua chung.

2. Muc tiéu nghién ciru
- Téng hop cac hop chit chira di vong 2-thioxothiazolidin-4-one va

1,2,4-triazole.
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- Xéc dinh céu trac cta cac hop chit tong hop duoc bang cac phuong
phap phé hién dai nhu: FT-IR, '"H-NMR, *C-NMR, HR-MS.

- Xéc nhan cdu trac ciia mot sd hop chat co tinh thé phu hop bing
phuong phéap nhiéu xa tia X don tinh thé.

- Khao sat hoat tinh trc ché enzyme a-glucosidase ctia cac hop chét da
téng hop duoc (in vitro va in silico).

3. Noi dung nghién ciru

- Xuét phat tir acid 2-(napthalen-1-yl)acetic, tong hop nén cac hop chat
moi chira di vong. Theo dinh hudng nghién ctru, cac hop chét di vong nay
duogc chia thanh 2 nhom gdém 3 diy chét:

+ Nhom thir nhat 1a cac dan xuit & vi tri s6 5 trén di vong 2-
thioxothiazolidin-4-one cla 2-(naphthalen-1-yl)-N-(4-0x0-2-
thioxothiazolidin-3-yl)acetamide.

+ Nhom thtr hai gdm 2 diy chét chira di vong 1,2.4-triazole, ddy chét
thir nhat thudc loai 2- {[5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-1,2 4-
triazol-3-yl]thio}-N-aryl acetamide va ddy chét thu hai thudc loai 2-{[5-
(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-1,2,4-triazol-3-yl]thio} -1-aryl
ethan-1-one.

- Khao sat tinh chat vat 1y (trang thai, mau sic, dung moi két tinh, nhiét
d6 nong chay) ctia cac hop chét da tong hop.

- Khao sat ciu tric ctia cac hop chat diéu ché dugc bang cac phd hong
ngoai (FT-IR), phd cong huong tir hat nhan (NMR) va khdi phd phan giai
cao (HR-MS).

- Mot s6 hop chét c6 tinh thé phi hop duge nghién ciru chi tiét cau
trac bang phuong phap nhidu xa tia X.

- Khdo sat hoat tinh trc ché enzyme o-glucosidase ctia cac hop chat da
téng hop ciing nhu mdi quan hé giira ciu tric va hoat tinh cia cac hop chét.

- Xay dyng m6 hinh docking ciia cac hop chét da tong hop trén enzyme
muc tiéu a-glucosidase (PDB ID: 6C9X).
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4. Nhitng dong gop méi cia ludn an

- Téng hop duge 42 hop chit bao gdm cac hop chit trung gian va cac
hop chéit chira di vong 2-thioxothiazolidin-4-one va 1,2,4-triazole tir acid
2-(napthalen-1-yl)acetic. Trong d6, c6 39 hop chat méi theo SciFinder thang
8 nam 2025.

- Nghién ctru cdu triic va tinh chat cta cac hop chét da téng hop bang
cac phuong phap xac dinh nhiét d6 nong chay, dung méi két tinh; cac phuong
phap phd hién dai nhu: FT-IR, NMR, HR-MS va nhiéu xa tia X don tinh thé.

- Thir nghiém hoat tinh trc ché enzyme a-glucosidase ctia 39 hop chat
moi, dong thoi giai thich co ché e ché enzyme bang phuong phap docking
phan tir, so sanh véi chat d6i chimg duong 1a voglibose.

5. B6 cuc

B6 cuc ludn 4n gdbm 138 trang , m& dAu 3 trang; tdng quan 26 trang;
thuc nghiém 10 trang; Kkét qua va thao luan 82 trang; két luan va kién nghi 2
trang. Luan an c6 104 hinh va 38 bang; tai liéu tham khao 14 trang véi 129
tai lidu. Ngoai ra con c6 Phu luc gdm hinh anh phé va hinh anh docking cua

cac chat.
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CHUONG 1. TONG QUAN

D3 tong quan tai liéu trong va ngoai nudc vé tinh hinh nghién ciru
téng hop, hoat tinh sinh hoc cua cac chét chira dj vong vong 1,2,4-triazole va
2-thioxothiazolidin-4-one. Két qua tong quan tai liéu di néu duoc dic diém
2 nhém di vong, cac phuong phap tong hop, ciing nhu cho thiy cac hop chat
chira cac di vong ndi trén c6 cac hoat tinh sinh hoc nhu Grc ché enzyme o.-
glucosidase, khang khuén, khang nim, khang lao, giy doc mot s6 dong té
bao ung thu, khang viém, ha duong huyét, V.V...; déng thoi cling chi ra nghién
ctru vé cac di vong nay 1a xu huéng méi, duge quan tim nhiéu va dang phat
trién nhanh. Cung véi do, két qua tong quan tai liéu ciing tom luoc cac két
qua nghién ctru chuyén hoa acid 2-(naphthalen-1-yl)acetic ciing nhu hoat
tinh sinh hoc cua cac dan xut da duoc téng hop; dac biét $6 luong cong trinh
nghién ctru vé 2 loai dj vong 1,2,4-triazole va 2-thioxothiazolidin-4-one xuét
phat tir acid 2-(naphthalen-1-yl)acetic van con kh4 khiém tén. D4y chinh la
co s& dé lua chon thyc hién dé tai téng hop va nghién ctru cAu trac, hoat tinh
ctia mot s6 hop chat di vong voi mong mudn tao ra cac hop chit méi ciing
nhu tim dugc cac hop chét c6 hoat tinh sinh hoc manh c6 tiém nang tng dung

trong cong nghiép hoda dugc.
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CHUONG 2. THUC NGHIEM

2.1. Phwong phap nghién ciru cAu tric va tinh chit

Céc hop chét di tong hop dugc xac dinh tinh chét va cdu trac thong
qua mot sé phuwong phap sau: Nhiét do nong chay (do bang phuong phap
mao quan), phd hong ngoai (FT-IR, do theo phwong phap ép vién véi KBr),
phd cong huéng tir hat nhan (‘"H-NMR, *C-NMR, do trén may Bruker
Avance (Puc) trong dung méi trong dung mdi DMSO-ds), phd khéi lwong
(HR-MS, do theo phuong phap ESI, trén may do phd Bruker micrOTOF-Q
10187 (Pirc), phd nhidu xa don tinh thé tia X (do trén may nhiu xa tia X
Agilent SuperNova va trén may Bruker DS Quest).
2.2. Tong hop cac chit

Céc hop chat chira di vong 2-thioxothiazolidin-4-one va 1,2,4-triazole
duogc téng hop tir chit dau acid 2-(naphthalen-1-yl)acetic theo mé ta trong
s0 dd & hinh 2.1 (trang 6).
2.3. Thir nghiém hoat tinh e ché enzyme a-glucosidase

2.3.1. Phwong phip thir nghiém hoat tinh e ché enzyme a-

glucosidase

Hoat tinh trc ché enzyme o-glucosidase dugc thuc hién tai phong Sinh
hoc thuc nghiém, Vién Héa hoc cac hop chét thién nhién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam theo phwong phap di dugc céng nhan dé xac
dinh nhanh hoat tinh {rc ché enzyme a-glucosidase dua trén phan tng thuy
phan co chét p-nitrophenyl-a-D-glucopyranoside (pNPG).

2.3.2. Phuong phap docking phan tir

Docking 1a mot trong nhitng phuong phép phd bién nhat dung trong
qué trinh thiét ké thudc dua trén ciu tric vi c¢o kha nang du doan véi do chinh
xéc khé cao su hinh thanh lién két cta ligand voi thu thé trong tai lién két.
Trong khudn kho cta luan 4n, phuong phap docking phan tir ding dé giai
thich co ché tac dong ciia cac hop chit véi enzyme a-glucosidase. Qua trinh

docking duoc thyc hién thdong qua ba budc:
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- Chuan bj protein: cdu tric 3D cua enzyme o-glucosidase dugc tai vé
tur Protein Data Bank (PDB ID: 6C9X, rcsb.org).

- Chuén bj ligand:
+ Chudn bj 3 dang ligand cho viéc re-docking.

+ Chudn bj c4c ligand 14 cac chét da tong hop cho viéc docking.

- M6 phong docking: thyc hién trén phan mém AutoDock Vina 1.2.3.

Tuong tac gitra protein va cac ligand tur cac hinh dang docking dugc phan

tich bang phan mém PyMOL.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Két qua tong hop va hoat tinh ciia cac hop chit chira di vong 2-
thioxothiazolidin-4-one
3.1.1. Tong hop

Céc hop chét chira di vong 2-thioxothiazolidin-4-one (D, Ei.i1) duoc
téng hop tir 2-(naphthalen-1-yl)acetohydrazide (B) theo so d6 & hinh 2.1.

3.1.1.1. Cdc quy trinh tong hop

- Téng hop 2-(naphthalen-1-yl)acetohydrazide (B) trinh bay ¢ muc
2.3.1 cta luan an.

- Toéng hop 2-(naphthalen-1-yl)-N-(4-oxo0-2-thioxothiazolidin-3-
yl)acetamide (D) trinh bay ¢ muc 2.3.2.1 cta luén an.

- Téng hop céac hop chit N-(5-arylidene-4-oxo-2-thioxothiazolidin-3-
yl)-2-(naphthalen-1-yl)acetamide (E;.11) bang cach dun héi luu hop chét (D)
véi cac aldehyde thom thich hop, c6 mat CH;COONa trong dung moi acetic
acid, trinh bay ¢ muc 2.3.2.2 cua luan an.

3.1.1.2. Két qua

- Hop chat (B) trinh bay & muyc 3.1 ciia luan an.

- Hop chat (D) trinh bay ¢ muc 3.2.1 cta ludn an.

- Day hop chét (Ei.i1) dugc tong hop thong qua phan tng ngung tu
Knoevenagel giita hop chat (D) véi cac aldehyde thom thich hop. Két qua
tong hop va mot sd tinh chat vat Iy tom tit & bang 3.1, két qua phd IR,
'H-NMR, *C-NMR, HR-MS lan lugt trinh bay & bang 3.4 dén bang 3.7 cua
luan an. Cac dir lidu vé X-ray duoc trinh bay & bang 3.8, hinh 3.17 dén 3.18
cua luan an.

Biang 3.1. Két qua tong hop cic hop chit (Eiu)

H Dung moi tnc - N Hiéu suat
chgz‘i[; Ké t%inh °C) Trang thai — mau sac '(% )
E:1 | AcOH: HO | 157 Tinh thé dang bong mau vang 78,2
E; | AcOH:H,0 | 188 | Tinh thé dang béng mau trangnga | 76,9
E; | AcOH: H,O | 156 Tinh thé dang bong mau vang 81,0
Es | AcOH: H,O | 168 Tinh thé dang bong mau vang 79,6
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Es | AcOH:H,O | 171 Tinh thé dang bong mau vang 75,3
E¢ | AcOH:H,O | 185 Tinh thé dang bong mau vang 82,1
E; | AcOH:H,O | 153 Tinh thé dang bong mau vang 83,3
Es | AcOH:H,O | 162 Tinh thé dang bong mau vang 74,5
Eo | AcOH:H,O | 164 | Tinh thé dang bong mau dé niu 70,2
Eiw | AcOH : H,O | 166 Tinh thé dang bong mau vang 79,6
Eu | AcOH : H,O | 177 | Tinh thé dang bong mau xanh réu 75,8

3.1.1.3. Céu tric

Céu tric cta cac hop chit (D, Ei.i) duoc x4c nhan thong qua cac
phuong phap phd FT-IR, '"H-NMR, *C-NMR, HR-MS. Mot s6 hop chit co
tinh thé phu hop (D, E4, Es) duoc phan tich bang phuong phap nhiéu xa tia
X. K&t qua cho théy tit ca cac hop chit déu c6 su phu hop gitra cu tric du
kién v6i dit liéu trén phd. Céc tin hiéu trén phd cong hudng tir hat nhan con
gitip x4c nhan day chat (Eii1) ton tai ¢ dang ciu hinh (Z) va phuong phap
nhidu xa tia X ciing xac nhan cu hinh (Z) cta cac hop chét nay mét lan nita.

Phd IR cua hop chét D cho céc tin hiéu hp thu tiéu biéu, phu hop véi
cdu trac d3 dy kién. Cac hip thu dic trung cho hop chat nay 1an luot & 3163
cm™ (>N=H), 1667 cm™ (C=0 amide) va dic biét 1a so voi hop chét B, hop
chat D nay xuét hién thém tin hiéu & 1753 cm’! chung minh sy ton tai cla
C=0 & hop phan 2-thioxothiazolidin-4-one cho thay phan tng héa hoc da
xay ra thanh cong. Trén phd '"H-NMR ciia hop chéat D thay co tong cong 12
proton, trén phd *C-NMR ciia hop cho thiy c¢6 tong cong 15 tin hidu phu
hop v6i cau trac da dy kién. tin hidu & § 200,6 ppm quy két cho carbon cta
C=S gan trén di vong thiazolidine, tin hiéu & § 170,7 ppm va 169,1 ppm quy
két cho carbon ctia nhém C=0.

Tuong tu v6i pho IR ctia hop chéat D, ddy hop chét Eqy ndy cling xuat
hién cac tin hiéu dic trung cho dao dong cua lién két N-H, Cspz—H,
CSp3—H, C=0, C=C, C=S va C=N. So v¢i tin hi¢u cua nhom C=0 trén vong
2-thioxothiazolidin-4-one (1753 cm™ ¢ hop chét D), tin hiéu ctia nhém C=0
trén vong 2-thioxothiazolidin-4-one & cac hop chat Eq.y xuat hién & tan s6

thap hon (1717 — 1742 cm™) vi tham gia lién hop v6i hop phan arylidene.
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Trén phd 'H-NMR cua cac hop chit Ei.y (xem vi du phd cua hop chat
E: ¢ hinh 3.1) xuat hién dy dii tin hiéu nhu du kién. Nhom methylene bén
ngoai vong thiazolidine (-CH,CONH-) van xuét hién vdi tin hiéu singlet &
0 4,18 — 4,24 ppm trong khi tin hiéu cua nhom methylene ¢ trong vong
thiazolidine da bién mét, déng thoi trén phé con xuét hién thém céc tin hiéu
& vong thom (8 6,17 — 8,54 ppm) minh chimg cho su tao thanh cac hop chat
E1-n1 thanh cong. Bén canh d6, tin hiéu singlet cia nhom methylidene trong
diy Ei.u (8 7,76 — 8,18 ppm) ciing duogc tim thiy trén phd va déy 1a tin hiéu
dong vai trd quan trong trong viéc xac dinh cau hinh E/Z cua cac hop chat

nay.

_ : l' . l___ _ ) | |

Hinh 3.1. Phé '"H-NMR ciia hop  Hinh 3.2. Phé “C-NMR ciia hop
chat E chat E,

Trén pho NMR cua nhiing hop chat Equ, chi ¢6 1 tin hiéu proton cta
nhom methylidene, cho thiy chiing chi ton tai ¢ 1 loai ddng phan Z hoic E.
Tin hiéu proton ciia nhom methylidene & dong phan (2) va (E) ¢6 su khac
biét vé do chuyén dich: so voi déng phan (E), tin hiéu proton ctia nhom
methylidene & dong phan (Z) s& dich chuyén vé ving tir truong thap hon,
nhu dd ghi nhan trong cac hop chédt (Z)-5-(pyridin-2-ylmethylene)-2-
thioxothiazolidin-4-one va (£)-3-allyl-5-(4-nitrobenzylidene)-2-
sulfanylidene-1,3-thiazolidin-4-one, v&i tin hi€u proton methylidene trén
phd 'H-NMR (DMSO-ds) xuét hién lan lugt & & 7,70 ppm va & 7,93 ppm.
Nguoc lai, dbi véi dong phéan (E), diy hop chét (E)-5-[(1-phenyl-1H-1,2,3-
triazol-4-yl)methylene]-2-thioxothiazolidin-4-one dugc tong hop béi nhom
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tac gia Venkatakrishna Manikala cho thdy tin hiéu proton ctia nhoém
methylidene nay xuat hién ¢ ving tir truong cao hon, khoang 7,12 — 7,62
ppm. Trong ddy hop chit Equ, cic tin hiéu proton methylidene ciing xut
hién & vung tir trudng thap, v6i do chuyén dich 7,76 — 8,18 ppm tuong tu
nhu cac hop chit co cdu hinh (Z) dugc dé cap trong céac thi du trén. Diéu nay
cho phép két luan ring ndi doi bén ngoai vong thiazolidine ton tai & cAu hinh
(Z). Ngoai ra, sy vu tién ton tai & cdu hinh (Z) ciing c6 thé duoc giai thich
b6i su 6n dinh v& mit nhiét dong dugc dé cap ¢ tai liéu tham khao.

Trén phd *C-NMR xuét hién day du cac tin hiéu phit hop véi cdu trac
d3 du kién (xem vi du phd cua hop chit E; & hinh 3.2). Céc tin hiéu & khoang
8 120 ppm, 162 — 169 ppm va & 190 ppm dugc quy két lan luot cho cac
nguyén tir carbon vinylic, carbonyl va thiocarbonyl phu hop véi céac tin hiéu
cia nhitng nhém chic nay trén phd C-NMR (DMSO-ds) cua (Z2)-5-
(pyridin-2-ylmethylene)-2-thioxothiazolidin-4-one, trong d6 cac nguyén tir
carbon vinylic, carbonyl va thiocarbonyl xuét hién 1an lwot & & 124,66 ppm,
170,05 ppm va 202,66 ppm. Diéu nay tai khang dinh ciu hinh (Z) cua cac
hop chit Eq.11. Ngoai ra, trén phd *C-NMR con xuat hién tin hiéu ciia nhom
methylene gén truc tiép v6i vong napthalene ¢ § 36,6 — 37,8 ppm va tin hiéu
ctia nhém methyl & cac hop chit E, Es, Eo 1an luot 8 21,7 ppm, 56,1 ppm,
21,5 ppm. Trong d6 tin hiéu ctia nhom methyl & hop chat Es lién két truc tiép
v6i nguyén tir oxygen c6 do 4m dién 16n nén dich chuyén vé ving tir truong
yéu hon, ung véi do chuyén dich cao hon cac tin hiéu carbon cia nhém
methyl & cac hop chit E; va Eo. Pho khéi luong phan giai cao HR-MS cua
cac hop chit Ei.i ciing thé hién peak ion phan tir phtt hop véi cdu tric du
kién, khang dinh day hop chét Ei.; dd duoc tong hop thanh cong.

Biang phuong phap nhidu xa tia X, ciu trac tinh thé ciia E4 va Es dugc
xéac nhan ton tai ¢ ciu hinh (Z) caa lién két d6i bén ngoai vong thiazolidine,
nhu dugc chi ra boi cac tin hidu ciia nhém methylidene (-CH=) trén pho 'H-

NMR. Mot tim kiém trong co s dir lidu cau tric Cambridge (CSD, phién
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ban 5.45, cap nhat thang 6 ndm 2024) dbi véi cac hop phan 4-oxo-2-thioxo-

1,3-thiazolidine c6 lién két d6i ngoai vong tai vi tri 4 cho thiy c6 223 cu

trac trong téng s6 241 cu trac ¢ cdu hinh (2).

3.1.2. Hoat tinh wc ché enzyme o-glucosidase

Tét ca cac hop chét thir nghiém (ngoai trir cac hop chat D, Es va Eg)
déu thé hién kha ning trc ché dang ké (hinh 3.3), véi gié tri ICso dao dong tir
7,5 +0,5 uM dén 290,3 £ 1,9 uM, vuot tréi hon so véi hidu qua we ché cua
voglibose (ICso = 355,8 £ 3,5 uM), trinh bay & bang 3.2.

Bing 3.2. Hoat tinh trc ché enzyme a-glucosidase ciia diy hop chit (D, Eii)

£ Ning lwong gan Lién két
Hop chat R 1Cso (nM) kétg(kcél/lgngl) hydrogen
D - -7,0 -
Eq 4-F 155,9 £2,7 -8,7 Asp420
E, 4-Cl 7,5+0,5 -8,1 Asp73
E; 4-Br 100,8 £2.5 -8,4 Asp420
E4 2-NO, 719+ 1,6 -8,5 Asp420
Es 3-NO; - -8,9 Asp420
Es 4-NO, 1499 £2.4 -8,7 Asp420
E; 4-CH; 19.9+0,5 -8,8 Asp73
Es 4-OCHjs - -8,4 His478
Eo 4-N(CH3), | 653+25 -8,1 Asp420
E1o H 290,3+1,9 -8,0 Asp73
En 37,3+ 1,8 -9,7 His478
Voglibose 355,8+3,5

Ghi chii: (-) khéng thé hién hoat tinh/khéng c6 lién két hydrogen

Viéc co
hay khoéng co
nhom thé, ciing
nhu ban chit cua
cac nhéom  thé

(day electron, hiit

- Nhém day clectron kich thude 1én (4-0CI1,)
lam gidm hoat tinh.

- Nb cleetron (3-NO.) & vi i meta
Khiéng (hé hién hoat tinh,

- Nhom nit clectron & i tri para (4-NOy, 4-1)
lam giam hoat tinh.

- Nhém thé 4-Cl cho hoat tinh tét nhat.

hoat tinh (6t ham vi ui mera va pera.
- Tlop phan piperonyl cting lam tang hoat tinh.

- Nhom day electron kich thuwde nho (4-CH;)

\®’-\ lim ting hoal tinh.

- Nhom rit electron & vi tri ortho (2-NO,) cho

electron) ¢ vi tri

Nhoém thé & vi m"sf': 5 trén vong 2-thioxothiazolidin-4-onc

bit bude cd dé thé hién Thoat tinh

sO 5 trén vong

Hinh 3.3. Lién quan cAu triic — hoat tinh ciia cc hop chét E;
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thiazolidine anh huong dang ké dén hoat tinh rc ché enzyme a-glucosidase
ctia cac hop chat nay. Hop chat D, khong c¢6 nhom thé & vi tri nay, khong thé
hién hoat tinh, diéu nay mét 1an nira nhdn manh vai trd quan trong ctia cac
nhém thé trong kha ning trc ché enzyme a-glucosidase.

Hop chat E, (4-Cl) thé hién hoat tinh trc ché manh nhat trong nhom
chira halogen, do tinh chit rit electron cua chlorine gitip ting hiéu qua e
ché enzyme, hoat tinh giam dan theo thir tuy 4-Cl > 4-Br > 4-F. Cac nhom thé
day electron nhé nhu 4-CH3 gitip ting hoat tinh, trong khi nhém 16n hon nhu
4-OCH; 1am giam hiéu qué do can tré 14p thé. Ngoai ra, nhom nitro & vi tri
ortho giup tang hoat tinh, trong khi & vi tri meta thi mét tac dung, nhin manh
vai tro cta su dinh huéng nhom thé trong t6i wu hoa hiéu qua we ché.

Nghién ctru docking (xem hinh 3.4) cho thdy hop chét D ¢6 ai luc kém
v6i a-glucosidase do khong tao lién két hydrogen quan trong. Hop chét E,
(4-C) 6n dinh t6t nho lién két hydrogen véi Asp73 va lién két halogen véi
His478, trong khi E; (4-F) du ¢6 ning lwong gin két thap hon nhung thiéu
lién két halogen, dan dén hoat tinh kém hon. Hop chit E; (-8,8 kcal/mol)
chia sé cung vi tri gan két v6i E,, du khong tao lién két halogen nhung van
cho hoat tinh tét. Eq; ¢ nang lugng gfm két thép nhét (-9,7 kcal/mol), thé

hién tuong tac manh nhat va tiém nang trc ché cao.

RS

A A" B
ool ' o
Y " Nz s gy
! 5
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N, 4 £ 1
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Hinh 3.4. Hinh dang docking ciia cic hop chit E; (A) va E; (B)
3.2. Két qua tong hop va hoat tinh ciia cic hop chit chira di vong 1,2,4-
triazole
3.2.1. Tong hop
Céc hop chét chira di vong 1,2,4-triazole ciing duoc tong hop tir 2-
(naphthalen-1-yl)acetohydrazide (B) theo so dd & hinh 2.1.
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3.2.1.1. Cdc quy trinh tong hop

- Téng hop hop chét (F) trinh bay & muc 2.3.3.1 ctia luén én.

- Téng hop day hop chat (Gi.e) trinh bay ¢ muc 2.3.3.2 cia luan an.

- Téng hop day hop chat (Hy.s) trinh bay ¢ muc 2.3.3.3 cua luan an.

- Téng hop hop chét (I) trinh bay ¢ muc 2.3.3.4 ctia luan én.

- Téng hop day hop chat (Ji7) trinh bay & muc 2.3.3.5 cta luén éan.

- Téng hop day hop chat (Ki.s) trinh bay ¢ muc 2.3.3.6 cua luan an.

Céc diy hop chit G, H, J, K duoc tong hop bang phan tng thé Sx2
véi N-aryl-2-chloroacetamide trong dung moi acetone hodc 2-bromo-1-
aryl/coumarine ethanone trong dung méi ethanol.

3.2.1.2. Két qud

- Téng hop hop chét (F) trinh bay & muc 3.3.1 ctia luén én.

- Téng hop diy hop chat (G1) trinh bay & bang 3.3. Dit liéu phd IR,
'H-NMR, *C-NMR va HR-MS duoc trinh bay ¢ bang 3.18 dén 3.21 cua luan
an. Két qua nhiéu xa tia X don tinh thé cua hop chit Gi, Gs va Gy trinh bay
¢ bang 3.22, hinh 3.39, 3.40, 3.41 cua luan an.

Bang 3.3. Két qua tong hop cic hop chit (G1y)

H Dung moi tac ‘. g Hiéu suat

ch(-g; Ké tgtinh °C) Trang thai — mau sac °(% )
G: | EtOH:H,O | 168 | Tinh thé hinh kim mau tring 70,0
G, | EtOH:H,O | 127 | Tinh thé hinh kim mau tring 72,1
G; | EtOH:H,O | 155 | Tinh thé hinh kim mau tring 79.9
Gs | EtOH:H,O | 97 | Tinh thé hinh kim mau tring 73.5
Gs | EtOH:H,O | 124 | Tinh thé hinh kim mau tring 66,1
Gs | EtOH:H,O | 175 | Tinh thé hinh kim mau tring 69,1
G; | EtOH:H,O | 192 | Tinh thé hinh kim mau tring 61,5
Gs | EtOH:H,O | 187 | Tinh thé hinh kim mau tring 87,9
Gy | EtOH:H,O | 175 | Tinh thé hinh kim mau vang 84,8

- Tong hop diy hop chat (Hy.s) trinh bay & bang 3.4. Dit liéu pho IR,
'H-NMR, BC-NMR va HR-MS duogc trinh bay tir bang 3.31 dén bang 3.34
ctia ludn 4n. Két qua nhiu xa tia X don tinh thé ctia hop chat Hy trinh bay &
bang 3.35, hinh 3.52 cda luan an.




Bang 3.4. Két qua téng hop cac hop chit (H..s)
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H Dung méi tne . N Hiéu suat

choz;l: Két gtinh €C) Trang thai — mau sac (%)
H; | EtOH:H,O | 166 Tinh thé hinh kim mau tring 77,3
H; | EtOH:H,O | 160 Tinh thé hinh kim mau tring 80,6
H; | EtOH:H,0 | 172 Tinh thé hinh kim mau vang 78,9
H, | EtOH:H,O | 182 Tinh thé hinh kim mau vang 76,8
Hs | EtOH:H,O | 196 | Tinh thé hinh kim mau vang niu 77,3

- Téng hop hop chét (I) trinh bay & muc 3.3.1 ctia luan éan.

- Téng hop day hop chat (J1.7) dugc trinh bay & bang 3.5. Dit liéu phd
IR, 'H-NMR, *C-NMR va HR-MS duoc trinh bay & bang 3.18 dén bang
3.21 cta ludn an. Két qua nhidu xa tia X don tinh thé cua hop chét J4 va Js
trinh bay ¢ bang 3.26, hinh 3.42, 3.43 cua luan an.

Biang 3.5. Két qua tong hop cac hop chit (Ji.7)

H Dung méi tne . N Hiéu suat
ch(-g[: Ké tgtinh °C) Trang thai — mau sac (%)

Ji | EtOH : H,O | 141 | Tinh thé hinh kim, mau trang nga 91,0

J, | EtOH: H,0 | 147 Tinh thé hinh kim, mau tring 59,5

J: | EtOH:H,0 | 152 Tinh thé hinh kim, mau tring 64,0

J, | EtOH:H,0 | 149 Tinh thé hinh kim, mau tring 43,8

Js | EtOH:H,O | 183 Tinh thé hinh kim, mau tring 41,5

Js | EtOH:H,O | 213 | Tinh thé dang bong, mau trang 492

J; | EtOH: H,0 | 185 Tinh thé dang vay, mau niu 56,3

- Tong hop diy hop chat (Ki.s) trinh bay & bang 3.6. Dit liéu pho IR,
'H-NMR, BC-NMR va HR-MS duoc trinh bay & bang 3.31 dén bang 3.34

cua luan an.

Bang 3.6. Két qua tong hop cac hop chit (Kis)

H Dung moi tnc - N Hiéu suat

chgz‘i[; Két gﬁnh °C) Trang thai — mau sac '(% )
K | EtOH:H,O | 154 | Tinh th¢ hinh kim mau tring 70,1
K> | EtOH:H,O | 162 | Tinh thé hinh kim mau trang 73,6
K; | EtOH:H,O | 164 | Tinh thé hinh kim mau trang 79,4
Ky | EtOH:H,O | 161 | Tinh thé hinh kim mau vang 77,5
Ks | EtOH:H,O | 170 | Tinh thé hinh kim mau vang 78,9
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3.2.2. Céu tric

Céc hop chét du chira di vong 1,2,4-triazole (F va I) ¢6 céc dit liéu
trén pho IR, 'H-NMR, *C-NMR, HR-MS dung vé6i cdu tric da du kién. Cac
tin hiéu trén phd nay con chi ra dang ton tai thiol/thione cia 2 hop chét trén,
trong d6 dang thione 1a dang ton tai chu yéu. Piéu nay ciing dugc xac nhin
thong qua nhifu xa tia X cua tinh thé F va L.

a. Cdu triic ciia cdc hop chdt (Grs) va (J1-7)

So v6i phd IR hop chit F va I, trén phd IR ciia cac hop chit (Gi) va
(J1.7) khong con hip thu & khoang 2708 cm™ (thiol S—H) ma xuét hién thém
hép thu manh & khoang 1660 — 1691 cm™ (& ddy hop chit Giy) va 1655 —
1688 cm™' (¢ ddy hop chit Ji7) dic trung cho lién két C=0 amide.

Trén phd 'H-NMR cuia diy hop chéit Gig va Ji7 (xem vi du phd cua
hop chéat Gy va J; 14n luot ¢ hinh 3.5 va hinh 3.6) xuét hién ddy du céc tin
hiéu ding véi ciu tric du kién.

Tai ving tir trudng cao, tin hidu ciia nhém methylene (-CH,—) gén
vong naphthalene cho dé dich chuyén trong khoang 4,44 — 4,46 ppm (¢ diy
hop chit Gis) va 4,63 — 4,65 ppm (6 ddy hop chat Ji.7), con tin hiéu cua
nhom methylene con lai lién két véi hop phan acetamide -CONH- cho tin
hiéu tir 4,07 — 4,12 ppm (& diy hop chit Gi.o) va 4,06 — 4,18 ppm (¢ day hop
chat Ji7), twong tu voi do dich chuyén ctia nhom methylene nay trong céc
dan xuét 2-[(1,2,4-triazol-3-yl)thio]acetamide dugc nghién ciru boi Yurttas
va cong su.

Ciing tai vung tur truong cao, twong tu nhu hop chit I, tin hiéu dic
trung ciia nhom ethyl gan trén vong triazole cua diy hop chat Ji.7 dugc tim
thdy & khoang 3,95 ppm (quartet, -CH,CH3) va khoang 0,98 — 1,00 ppm
(triplet, -CH,CH3).

So véi cac hop chat F va I, su xudt hién tin hiéu proton linh déng —
NH- cua nhom chuc acetamide trong khoang 9,67 — 10,54 ppm (¢ day hop
chit Gi) va 9,95 — 10,52 ppm (& ddy hop chat Jy7) ciing véi tin hiéu ciia



16
cac proton thom trong khoang 6,87 — 8,22 ppm (& ddy hop chét Gio) va 6,48
— 8,21 ppm (& diy hop chét Ji7) chirng minh céu tric cta cic hop chit Gy
va Ji7 dung vé6i du kién, cac phan ung tong hop da xay ra thanh cong.

Hinh 3.5. Ph 1H-NMR ciahop  Hinh 3.6. Phd 'H-NMR ciia hop
chit G, chit J,
Trén phdé *C-NMR ciing xuit hién dy du cac tin hiéu phi hop véi
cdu trac d3 dy kién (xem phd cua hop chat Gy va J; ¢ hinh 3.7 va hinh 3.8).
O vung tir truong thip, tin hiéu carbon cia nhom carbonyl xuét hién
trong khoang 165,7 dén 167,1 ppm (& dy hop chit Gio) va 165,7 dén 167,3
ppm (& diy hop chat Jy1.7). Dong thoi, so voi hop chat F va I, khong con tim
théy tin hiéu & khoang 169,0 ppm cua C=S, minh ching cho su tao thanh day
hop chét Gio va Ji.7 & dang S-thé.

T e

M | lh C i
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Hinh 3.7. Ph 13C-NMR ciia h0’p Hinh 3.8. Ph6 "C-NMR ciia
chit G, hop chit J,
O viing tir trudng cao, ciing so v6i hop chat F va I, thiy xuét hién thém
cac tin hiéu carbon cua nhom methylene (-SCH>CONH-) trong khoang 36,9
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dén 37,5 ppm (¢ day hop chat Gi.9) va khoang 39,2 ppm (& ddy hop chat J;.
7). Bén canh do, tin hiéu carbon ctia nhém ethyl gin véi vong triazole cta
day hop chit J1.7 ciing xuat hién ¢ khoang 38,2 ppm (-CH,-CH3) va 15,2 ppm
(-CH2-CHp).

Ngoai ra, cac tin hiéu carbon ¢ viing thom ciing duoc tim thiy ¢ 106,7
dén 150,6 ppm (¢ diy hop chit Gis) va 106,7 dén 149,2 ppm (& day hop
chat J1.7). Nhin chung, cac tin hidu ¢ viing nay twong ddi phtrc tap va c6 mot
sb tin hiéu chéng chét 1én nhau, do d6 s lugng tin hiéu trén phé dd co thé
khéng tuong tng vai sd nguyén tir carbon c6 trong phén tir. Tuy nhién phd
khéi lwong phan giai cao HR-MS thé hién dung gia tri cic peak ion phan ti,
diéu nay cho phép khing dinh cac hop chit Giy va Ji; di duoc téng hop
thanh cong.

Thém vao do, cac hop chét Gy, Gs, Go, J4, Js c6 tinh thé phu hop dé
thuc hién nhidu xa tia X. Két qua nay khong nhiing chi ra su phu hop cua
cAu tric v6i cong thire du kién ma con xac nhan phan tng thé nucleophile
gitta chidt F va N-aryl-2-chloroacetamide; gitta chit I va 2-bromo-1-
aryl/coumarine ethanone 1an lugt tao thanh cac diy chat Gio va Ji7 14 san
pham S-thé chtr khong 1 san pham N-thé.

Pho khdi lwong phan giai cao HR-MS ciia cac hop chét Gig va Ji.7 thé
hién peak ion phan tir phit hop véi ciu triic da du kién. Phuong phap nhidu
xa tia X don tinh thé ciing gitip nghién ctru mot cach chi tiét hon ciu trac cta
cac tinh thé Gi, G, Go, J4va Js trinh bay & muyc 3.3.2.2¢ cua luan an. Két
qua nay cung véi cac dir lidu trén phd khang dinh sy tong hop thanh cong
ctia diy hop chat N-aryl 2-{[5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-
1,2,4-triazol-3-yl]thio} acetamide G va Ji-7.

b. Cdu triic ciia cdc hop chat (His) va (K1.5)

Trén ph6 hong ngoai IR ciia cac hop chit Hys va Ki.s xuét hién day
du céc tin hiéu dung véi cau trac du kién. Tin hiéu ciia nhém C=0 & 1668 —

1746 cm™ cho thiy phan ung thé da xay ra thanh cong, hop phan
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aryl/coumarin-3-yl acetyl da duogc ga‘in vao vong 1,2,4-triazole. Ngoai ra, con
quan sat thdy cac peak hap thy ¢ 1518 — 1610 cm™ (C=C, C=N), 2911 —
2987 cm™! (Csp®~H), va 3044 — 3091 cm™! (Csp*—H). Déi v6i hop chit Hs, su
xudt hién cta 2 tin hiéu nhém C=0 & 1746 va 1730 cm™ minh chimg cho su
¢6 mat cua hop phan coumarine.

Trén phd 'H-NMR cua day hop chat Hy.s va Ki.s (xem vi du phd cua
hop chit H; va K 1an luot ¢ hinh 3.9 va hinh 3.10) xuét hién diy du cac tin
hiéu dting véi ciu tric du kién.

& 3T

Hinh 3.9. Phé "H-NMR ciia hop Hinh 3.10. Pho '"H-NMR ciia
chat H, hop chit K,

Twong tu nhu cac hop chit & day Gio va Ji, tin hi€u cia nhom

methylene ndi véi vong naphtalene xuét hién ¢ 4,43 — 4,62 ppm, con tin hiéu
cia nhém methylene con lai (-SCH.C=0) xuét hién & dang singlet & do
chuyén dich cao hon, khoang 4,73 — 4,97 ppm c6 thé 1a do hiéu ung rat
electron manh hon cia nhom carbonyl va cua luu huynh. Tin hi¢u dac trung
ctia nhom ethyl gén voi vong 1,2,4-triazole & ddy hop chat Kis ciing duoc
quan sat thdy tuong tu véi tin hi¢u xuat hién & day hop chat Ji.7, cu thé 1a tin
hiéu quartet & 3,94 ppm va tin hiéu triplet & 0,98 ppm. Cac tin hi¢u & ving
thom ciing xuat hién day du cac proton nhu ciu triic du kién ¢ 6,85 — 8,74
ppm, tuy nhién ciing twong tu nhu cac hop chat Gi.e va Ji., thi tin hiéu &

ving nay twong ddi phirc tap, chong l4p 1an nhau va da sé ¢ dang multiplet.
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Trén pho *C-NMR xuit hién day du cac tin hiéu phi hop vai ciu tric
d3 dy kién (xem vi du phd ctia hop chat Hy va K; ¢ hinh 3.11 va hinh 3.12).
Twong tu nhu diy hop chit Giy va Jiz, sy bién mat cua tin hiéu carbon
thione (C=S) & hop chét F va I (8 166,8 — 168 ppm) minh ching cho sy tao
thanh cac hop chat His va Ki.s & dang S-thé. O ving tir truong thép, tin hiéu
carbon ctia nhom carbonyl xuét hién & 191,0 — 193,8 ppm. Tin hiéu carbon
C=N cua triazole va carbon thom xuét hién lan lugt & 150,0 — 154,8 ppm va
124,6 — 140,6 ppm véi nhitng thay ddi nho vé d6 chuyén dich tuy thudc vao
ban chét caa nhém thé. Tin hiéu cta cic carbon methylene va carbon cua

nhom ethyl ciing dugc tim thdy & 15,2 — 43,6 ppm.

v . B ey M0 10 180 U0 60 10 M0 10 1M WD 10 0 M M @ ® 4 X 2 L 0
201 180 0 0 10 MO 10 G0 M0 MO 0 G W @ W e B W oW 0 iz

Hinh 3.11. Phé "C-NMR ciia hop  Hinh 3.12. Pho “C-NMR ciia
chat H, hop chit K,

Pho khéi lugng phan giai cao HR-MS ciia céc hop chat Hys va Kis
thé hién peak ion phan tir pht hop véi cdu triic da du kién. Phuong phap
nhidu xa tia X don tinh thé ciing gitip nghién ciru mot cach chi tiét hon cau
trac cua tinh thé Hy trinh bay & muc 3.3.3.2e cua ludn an. Két qua nay cung
v6i cac dir liéu trén phd khang dinh su tong hop thanh cong cua diy hop chét
khang dinh sy tong hop thanh cong ciia ddy hop chét 2- {[5-(naphthalen-1-
ylmethyl)-4-phenyl-4H-1,2,4-triazol-3-yl]thio } -1-aryl/coumarin-3-yl ethan-
l-one (His) va 2-{[5-(naphthalen-1-ylmethyl)-4-ethyl-4H-1,2,4-triazol-3-
yl]thio}-1-aryl ethan-1-one (Ki.s).
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3.2.3. Hoat tinh irc ché enzyme a-glucosidase

Cac hop chét chira dj vong 1,2,4-triazole cho hoat tinh {rc ché enzyme

a-glucosidase tbt, gia tri ICso tir 0,11 + 0,04 dén 345,67 £ 0,09 puM tt hon
so voi voglibose (chat d6i ching duong, ICso= 355,8 + 3,5 uM). Tuy nhién,
diy Ji. khong thé hién hoat tinh, két qua trinh bay & bang 3.7 va hinh 3.13.

Bang 3.7. Hoat tinh trc ché enzyme a-glucosidase ciia diy hop chat G, H, J, K

£ Ning lwong gian Lién két
Hop chat R 1Cso (UM) ké'tg(kcz.llllgngl) hydrogen

F 15,11 +£0,11 -8,1 -

G H 21,89 +1,28 -8,5 Asn352
G2 2-CHs 0,11 + 0,04 -9.9 Arg404
Gs 4-CHs 8,68 £ 0,25 -9,7 Asn352
Gy 3-Cl 7,71 £1,56 -9,8 Asn352
Gs 4-Cl 7,32 £0,98 -9.4 Asn352
Gs 4-Br 5,90 + 0,14 -9.4 Asn352
G 4-OCHj3 0,33 £ 0,07 -8,9 Asn352
Gs 3-OH 0,19 +£0,04 -9,0 Asn352
Gy 4-NO, 4,56 £ 0,21 -9.4 Asn352
J1 H - -8,9 Asp73, Asp420
J2 4-CH; - -8,4 -

J3 4-OCHj3 - -8,2 -

J4 2-Cl - -8,7 -

Js 4-ClI - -8,4 -

Js 4-NO, - -8,0 -

J7 3-OH 158,4+3,4 -9,3 Aspl197
H; H 65,69 + 0,09 -9,8 Arg404
H 4-CI 9,23 £0,04 -9.6 Arg404
H; 4-Br 9,61 £0,06 -9,7 Arg404
Hy 4-NO, 21,16 £ 0,06 -9,5 His478
Hs Coumarin-3-yl | 25,41 £0,06 -10,5 Arg404
K -H 312,12+ 0,08 -9.4 Arg404
K, 4-ClI 177,82 £0,17 -9.0 Arg404
K3 4-Br 223,77+ 0,13 -9.0 Arg404
Ky 4-NO, 38,30+ 0,16 9.1 His478
Ks 3-NO, 345,67 £ 0,09 -9.4 His478

Voglibose 355,8+3,5
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Day hop Nhém amide két hop vei R, la

—C,H, lam giam hoat tinh déng ké

Chét (F, G1-9) Nhém amide cho hoat tinh (

) t3t hon nhom ketone
thé hién hoat

Nhom day clectron lam ting hoat
tinh doi vdi cac hop chat amide

H i
H!
, A N-N LN R
tlnh VlIO’t tI‘()l OO (R /‘J:\C’N H e Nhom rit electron & vi tri para lam ting
N O

S 1 \ V4 t hoat tinh ddi voi cac hop chét ketone
%] < I
vor ICso tur ® [ : :
Nhém rit electron & vi i mera lam giam
0, 1 1 dél’l 21 , 89 \ hoat tinh d6i véi cac hop chét ketone
M h Nhdm rit electron [am ting hoat tinh
uivl, cao  hon ~CHg> —CoH,

déng ke so v6i Hinh 3.13. Lién quan cAu tric — hoat tinh ciia day hop chit G, H,
voglibose  va J, K chira di vong 1,2,4-triazole

day (I, J17). Hop chit G2 (2-CH3) ¢6 hoat tinh manh nhat (ICso = 0,11 pM),
cho thay hiéu quéa ciia nhom thé day electron nho, trong khi Gs (3-OH) va G-
(4-OCH:) ciing c6 hoat tinh cao. Cac hop chit chira halogen c6 hoat tinh
trung binh, vdi G (4-Br) manh hon G4 (3-Cl) va Gs (4-Cl), con Gy (4-NO»)
thé hién hoat tinh t6t hon nhom halogen nho hiéu Gng rat electron manh.
Nguoc lai, day (I, Ji-7) ¢o hoat tinh kém hon, véi chi J7 (3-OH) thé hién hiéu
qua nhung van thap.

Két qua docking cho thay hop chét G, c¢6 hoat tinh tot nhat nho ning
luong gan két thap nhat (-9,9 kcal/mol) va cac tuong tic bén ving voi
enzyme, bao gom lién két hydrogen véi Argd04 va tuong tac ky nudc voéi
Phe314, Val351. G7 (-8.,9 kcal/mol) va Gs (-9,0 kcal/mol) cling c¢6 tuong tac
manh, dic biét 1a lién két hydrogen va m—xt v6i Trp169, Phe314. Hop chit J;
c¢6 nang luong gan két t6t (-9,3 kcal/mol) nhung hoat tinh thap (ICso = 158,4
uM), c¢6 thé do su khac biét vé vi tri va kiéu twong tac trong khoang gén két
(xem hinh 3.14).

Dazoy HRO4 A\ b
Cand N352 =
9‘ P - :" Vo g RA404 l -(—‘rm v;sq [
4 -t o\
e 1” T N \ mw“ b |
4 [

§ (Y 5 v3si ) /l
| Y = W \( /j

> 9 /314 of

w169 | X~

D157

Hinh 3.14. Hinh dang docking ciia cic hop chit G, (A) va J; (B)
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Cac hop chét Hys thé hién hoat tinh trc ché a-glucosidase vuot trdi so
véi voglibose, trong d6 H, (4-Cl) va Hs (4-Br) c6 ICso khoang 9,2-9,6 uM,
manh hon voglibose 37 lan, cho tha"iy vai tro tich cuc ctia nhom thé hat dién
tir. Hy (4-NO,) va Hs (coumarin-3-yl) ciing c¢6 hoat tinh t6t, di thap hon Ha
va Ha, con H; khong c6 nhom thé gi trén vong benzene van dat hiéu qua e
ché dang ké. Dy Ki.s ciing cho thiy hoat tinh t&t hon voglibose, voi Ky (4-
NO,) manh nhat (ICso = 38,3 uM), nhung nhin chung kém hon diy H.s.

Két qua docking phan tir cho thdy cac hop chit Ha va Hs co hoat tinh
t6t nhét trong diy His du ning lugng gin két khong phai 1a thap nhat (-9,6
va -9,7 kcal/mol). Chung tao lién két hydrogen v&i Arg404 va tuong tac m—m
v6i Trpl69, Phe314, giup 6n dinh phic hop enzyme-ligand. Hy (-9,8
kcal/mol) c¢6 hoat tinh kém hon do dinh hudéng khong thuén lgi, lam mét
tuong tac m—7 quan trong. Hs (-10,5 kcal/mol) c6 ning lwong gin két thap
nhét nhung hoat tinh khong vuot troi.

Trong diy Ki.s, Kz va K3 (-9,0 kcal/mol) ¢6 ning lwong gin két tot
nhung hoat tinh yéu. K; (-9,4 kcal/mol) ¢6 ning lugng gin két cao hon nhung
hoat tinh van thap. K4 (-9,1 kcal/mol) twong tac voi His478 va Phe314 nhung

thiéu lién két véi Trp169, lam giam hiéu qua tc ché (xem hinh 3.15).

A B
IJ‘IA .
-

RA404 \

H478

5

nd
vy
W169

Hinh 3.15. Hinh dang docking ciia cac hop chit H; (A) va K4 (B)
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KET LUAN VA KIEN NGHI
1. Két luan

1.1. Vé mit tdng hop va nghién ciru ciu tric

- Tir acid 2-(naphthalen-1-yl)acetic, tong hop dugc 42 hop chit gdm:

e Ethyl 2-(naphthalen-1-yl)acetate.

¢ 2-(Naphthalen-1-yl)acetohydrazide (B).

e 2-(Naphthalen-1-yl)-N-(4-0xo0-2-thioxothiazolidin-3-yl)acetamide (D).

¢ 5-(Naphthalen-1-ylmethyl)-4-phenyl-4H-1,2 4-triazole-3-
thiol/thione (F).

e 4-Ethyl-5-(naphthalen-1-ylmethyl)-4H-1,2,4-triazole-3-thiol/thione (I).

ell hop chit dang N-(5-arylidene/piperonylidene-4-oxo-2-
thioxothiazolidin-3-yl)-2-(naphthalen-1-yl)acetamide (E;-n).

e 09 hop chéit dang N-aryl 2-{[5-(naphthalen-1-ylmethyl)-4-phenyl-
4H-1,2,4-triazol-3-yl]thio}acetamide (Gi.9).

e 05 hop chit dang 2-{[5-(naphthalen-1-ylmethyl)-4-phenyl-4H-
1,2,4-triazol-3-yl]thio}-1-aryl/coumarin-3-yl ethanone (Hj-s).

e 07 hop chét dang N-aryl 2-{[5-(naphthalen-1-ylmethyl)-4-ethyl-4H-
1,2,4-triazol-3-yl]thio}acetamide (J1-7).

e 05 hop chét dang 2-{[5-(naphthalen-1-ylmethyl)-4-ethyl-4H-1,2,4-
triazol-3-yl]thio}-1-aryl ethanone (Ki-s).

- Trong s cac hop chat da tong hop, ¢6 39 hop chit méi (tra theo Sci-
Finder thang 08/2025) 1 nhiing hop chét chira di vong 2-thioxothiazolidin-
4-one va 1,2,4-triazole bao gém: D, I, Ei.11, Gio, His, J17, Kis.

- Cau triic cua tat ca hop chat duoc xac nhan boi cac dir liéu phd FT-
IR, 'H-NMR, "*C-NMR, HR-MS ciia chiing. Riéng cac hop chét D, E4, Es,
F, G, Gs, Go, I, J4, Js va Hy cOn dugce nghién ctu cAu tric qua phan tich
nhiéu xa tia X don tinh thé.

1.2. V& hoat tinh sinh hoc

- Cac hop chat chira di vong da tong hop (ngoai trir D, Es, Es, F, Ji.6)
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thé hién hoat tinh {rc ché enzyme o-glucosidase tir trung binh dén tdt, tot hon
voglibose (ICso = 355,8 £ 3,5 uM) lam chét dbi chimg dwong.

- Nghién ctru mdi quan hé ciu triic — hoat tinh ctia cac dan xuét acid
2-(naphthalen-1-yl)acetic cho thdy nhom di vong 1,2,4-triazole ¢6 hoat tinh
trc ché o-glucosidase t6t hon so véi di vong 2-thioxothiazolidin-4-one. Cac
nhom thé rat electron (-NO,, -Cl, -Br) lam ting hoat tinh, trong khi nhém
day electron (-CHs, -OCH3) ¢6 anh hudng phirc tap tiy vao vi tri gin két.

- Ddy chét chira di vong 2-thioxothiazolidin-4-one c6 gia tri ICso tir
7,5+ 0,5 uM dén 290,3 + 1,9 uM. Hop chét E, thé hién hoat tinh tot nhat,
hop chét D khong thé hién hoat tinh ching t6 nhém thé & vi tri s§ 5 trén di
vong thiazolidine anh hudng rat 16n dén hoat tinh.

- Day chét chtra di vong 1,2,4-triazole c6 gia tri [Cso ttr 0,11 & 0,04 uM
dén 345,67 + 0,09 uM. Hop chét chira nhom phenyl trén di vong 1,2.4-
triazole cho hoat tinh t6t hon, tot nhit 13 hop chit G,. Cac hop chét chira
nhom CONH cho thiy hoat tinh t6t hon so véi nhém CO. Viée thay thé nhom
phenyl (C¢Hs) bang ethyl (C,Hs) 1am giam hoat tinh mot cach dang ké.

- Phuong phap docking phan tir chi ra su 6n dinh ctia cac hop chat da
tong hop trong khoang gn két ctia enzyme a-glucosidase (PDB ID: 6C9X)
bang cac lién két hydrogen véi cic amino acid quan trong nhu Arg404,
Asp73, Asp197, Asn352 va tuong tac m-mt voi Trpl169 va Phe314.

2. Kién nghi

- Nghién ciru thém vé cac hoat tinh sinh hoc khéac (khang khuén, khang
nam, chong oxy hoa, giy doc cac dong té bao ung thu,...) ctia cic hop chat
da tong hop.

- Nghién ctru cai tién quy trinh tong hop (sir dung chét xtc tac, phan
{mg trong 10 vi s6ng,...) nham ting hiéu suat va giam thoi gian phan tmng.

- Tiép tuc tong hop cic hop chét di vong méi tir hydrazide ban dau
nhu: 1,3,4-oxadiazole, 4-amino-1,2,4-triazole,...va khao sat hoat tinh sinh

hoc cta chung.



DANH MUC CAC BAI BAO PA XUAT BAN
LIEN QUAN PEN LUAN AN

1. Trong Duc Le, Tien Cong Nguyen, Thi My Nuong Bui, Thi Kim Dung
Hoang, Quoc Trung Vu, Chien Thang Pham, Chau Phi Dinh, Jibril Abdullahi
Alhaji, and Luc Van Meervelt. 2023. “Synthesis, Structure and o-
Glucosidase Inhibitor Activity Evaluation of Some Acetamide Derivatives
Starting from 2-(Naphthalen-1-yl) Acetic Acid, Containing a 1,2,4-Triazole.”
Journal of Molecular Structure 1284:135321. (SCIE, Q2, IF 3.8).

2. Trong Duc Le, Tien Cong Nguyen, Thi Kim Dung Hoang, Minh Khoi
Huynh, Quang Thang Phan, and Luc Van Meervelt. 2024. “Synthesis, Crystal
Structure and Hirshfeld Surface Analysis of 2-({5-[(Naphthalen-1-
yl)Methyl]-4-Phenyl-4H-1,2,4-Triazol-3-yl} sulfanyl)-1-(4-Nitrophenyl)
Ethanone.” Acta Crystallographica Section E 80(2):218-22. (ESCI, Q4).

3. Trong Duc Le, Tien Cong Nguyen, Thi Minh Dinh Tran, Thi Kim Dung
Hoang, Khanh Duong To, Minh Phuong Hien Nguyen, Thi My Ngan Tran,
Chau Phi Dinh, Jibril Abdullahi Alhaji, and Luc Van Meervelt. 2024.
“Studying the Structure and Evaluating a-Glucosidase Inhibition of Novel
Acetamide Derivatives Incorporating 4-Ethyl-4H-1,2,4-Triazole Starting
from 2-(Naphthalen-1-yl)Acetic Acid.” Asian Journal of Organic Chemistry
13(6):€202400063. (SCIE, Q2, IF 3.3).

4. Tien Cong Nguyen, Trong Duc Le, Thi Kim Dung Hoang, Chien Thang
Pham, Jibril Abdullahi Alhaji, Thi Chi Nguyen, Ngoc Anh Truong, Chau Phi
Dinh, and Luc Van Meervelt. 2025. “Synthesis, Evaluation of a-Glucosidase
Inhibitory and Antimicrobial Activities of Novel N-(5-Arylidene-4-Oxo-2-
Thioxothiazolidin-3-yl)-2-(Naphthalen-1-yl)Acetamide Derivatives.”
Journal of Molecular Structure 1326:141068. (SCIE, Q2, IF 4.0).

5. Cong T. Nguyen, Dung T.K. Hoang, Vu A. Truong, Loan T.K. Nguyen,
Phi C. Dinh, Dung H.A. Mai, Duc T. Le, and Nam N. Pham. 2025.
“Synthesis and In Vitro/In Silico a-Glucosidase Inhibitory Study of Novel
Ethanones Containing Naphthalene-Linked 1,2,4-Triazole.” ACS Medicinal
Chemistry Letters 2025, 16, 8, 1676-1681. doi:
10.1021/acsmedchemlett.5¢00387. (SCIE, Ql, IF 4.0)




