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Abstract: Tetrazole derivatives are a prominent class of heterocycles that hold significant value in
medicinal chemistry and drug design. Their importance stems from their bioisosteric resemblance
to carboxylic acid and amide moieties and their favorable metabolic stability and other beneficial
physicochemical properties. In this study, novel derivatives bearing the (pyridine-2-yl)tetrazol
scaffold were synthesized with the presence of acid, ester, and amide moieties and evaluated for
their novel inhibitory effects on the enzyme acetylcholinesterase (AChE). Through a three-step
synthesis reaction initiated with 2-pyridine carbonitrile, compound 1V was successfully obtained
with Il and 111 as the intermediates. All substances Il - 111 - IV demonstrated inhibitory activity
against the enzyme acetylcholinesterase. Notably, substance 1V exhibited the highest percentage of
inhibition, achieving 23,7% at a concentration of 75 uM. Based on molecular docking simulations,
compounds containing more binding exhibit more robust AChE enzyme inhibitory activity. This
drug-likeness simulation and ADME prediction highlight the potential of tetrazole derivatives as a
promising treatment for Alzheimer's disease.
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Tém tit: Cac dan chét tetrazol 1a mot nhom di vong dang chu ¥, c6 gia tri quan trong trong héa
dugc va thiét ké thube do sy dang cau sinh hoc véi acid carboxylic va amid, it bi chuyén héa boi
enzym. Do do, ba dan chit mang khung (pyridin-2- -yDtetrazol chira lan lugt cac nhom acid, ester
va amid da dugc tong hop va danh gia tac dung tc ché enzym acetylcholinesterase (AChE). V6i
nguyén liéu ban dau 1a 2- -pyridin carbonitril thong qua ba budc, hop chét IV da dugc tong hop
thanh cong thong qua céac san pham trung gian 11 va 1. Két qua danh giad khd nang trc ché AChE
lan dau tién duoc thir nghiém ddi v6i cac chat tong hop duge cho thay tat ca cac chat 11-111- \Y% déu
¢6 hoat tinh trc ché AChE. Pang chu ¥, chét IV ¢6 ty 1¢ trc ché cao nhat, dat 23,7% & nong do
75 uM. Pdng thoi, dya trén moé phong docking phan tir, chat 1V c6 nhiéu lién két voi enzym nhét,
diéu nay phu hop vé6i két qua thir hoat tinh ¢ ché AChE cua chat 1V 1a manh nhat. Nghién ctru
ddc tinh gidng thudc va du doan ADME in silico cho thay cic dan chét tetrazol da duoc tong hop
cho thy ca ba chit déu 1a tac nhan diéu tri day hira hen cho bénh Alzheimer.

Tuw khéa: Alzheimer, Acetylcholinesterase, Tetrazol

1. Mé diu

Bénh Alzheimer la cin bénh thoai hoa than
kinh khong héi phuc dugc Alois Alzheimer mo
ta lan dau tién vao niam 1906 [1]. Bénh
Alzheimer chiém khoang 60% dén 80% trong
nhitng bénh lam suy gidm tri nhd, nhan thuc va
hanh vi cua con nguodi [2]. Gia thuyét
cholinergic di chi ra ring Alzheimer cé lién
quan dén su thiéu hut chat dan truyén than kinh
quan trong la acetylcholin hodc butyrylcholin.
Hién nay, cac lya chon diéu tri chinh dé diéu tri
Alzheimer 1a thubc trc ché acetylcholinesterase
(AChE) nhu donepezil, rivastigmin,
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galantamin, tacrin [3]. Tuy nhién ca bon chat
déu c6 cac tac dung phu dang ké [4]. Do vay,
nghién ctru dé tim ra cac chat tc ché AChE méi
van 1a mot chién luge dﬁy htra hen.

AChE 1a enzym c6 vai trd thiy phan
acetylcholin  thanh cholin va anion acetat
(Hinh 1). Nghién ciru céu trac ciia AChE da chi
ra rang trung tdm hoat dong ciia enzym rong
khoang 5 A va sau 20 A tinh tir bé miat cua
enzym [5]. Cu triic enzym nay da tao ra hai vi
tri gdn co chat riéng biét trén AChE, d6 1a ving
trung tdm hoat dong (CAS) nam & “day” kénh
enzym va vung ngoai vi hay vung trung tam di
lap thé (PAS) nam & “miéng” kénh enzym [6].
Céc chit tc ché AChE dugc FDA phé duyét
déu c6 cac lién két v6i cac amino acid tai ving
PAS va/hoac CAS cua AChE [7].
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Hinh 1. Phan Gng thily phan acetylcholin xuc tac bai AchE.

Tetrazol 1a hop chat dj vong thom 5 canh
chira 4 di t6 nito. Cac dan chat 1H-tetrazol véi
nhom thé & vi tri C-5 duge coi nhu la dang cu
sinh hoc cua ester carboxylat, thé hién cac dic
tinh vat ly tuong tu nhu ester carboxylat nhung
bén vitng hon vdi cac enzym chuyén hoa thude.
Nhiéu hop chat c6 chira 1H- hodc 2H-tetrazol
duoc ung dung trong chan doan, diéu tri céac

A)

oy

R = 24, IC5, (AChE) = 1,84 uM
R = 3-Br, IC5, (AChE) = 1,75 uM

bénh khéc nhau nhu ha huyét ap, khang khuan,
khéng virus, chong di tmg [8], dong thoi c6 kha
nang tc ché¢ AChE (Hinh 2A) [9].

Thém vao d6, nhiéu nghién ctru chi ra rang
dan chat pyridin thé hién kha ning uc ché
AChE manh théng qua twong tac cua chinh
vong pyridin vdi vung PAS (hinh 2B) [10].
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Hinh 2. M6t s6 dan chit A) tetrazol (xanh), B) pyridin (d6) c6 kha ning trc ché AChE.

Trong nghién clru nay, chung t6i dua trén
nhing phén tich xay dung mbi lién hé giira cau
truc va kha nang tuong tac cia cac nhom chirc
v6i AChE, dé xuit cau trac cia ba chit mang
khung (pyridin-2-yl)tetrazol v&i nhom thé c6 do
phan cyc khac nhau thong qua cau acetyl. Cac
chat dé xuat dugc tong hop, danh gia kha ning
trc ché AChE va xay dung mdi lién quan giita
chu trac phan tir va kha ning e ché AchE
cua chung.

2. Thue nghiém
2.1. Nguyén liéu va thiét bi

Hoa chat dugc mua tir cac nha cung cap
trong nudc hodc nudc ngoai (Merck, Sigma-

Aldrich) dugc st dung truc tiép khong qua tinh
ché. Pia 96 giéng SPL (Han Quoc) tip 1000,

200 microlit cua AHL (Puc), micropipette
1000, 200 microlit Nichiryo (Nhét). Enzym
AChE (Sigma-Aldrich, M¥); acetylthiocholin
iodid (ATCI, Sigma-Aldrich, My), acid
5,5'-Dithiobis(2-nitrobenzoic (DTNB, TClI,
Nhit); galantamin (TCI, Nhit) dugc st dung
trong thi nghiém danh gia kha ning uc ché
AChE cuia cac chat da téng hop dugc. Dung
moi duge mua tir cac nha cung cap ctua Merck
(Puc), Sigma-Aldrich (My) va Trung Québc.
Phan tng duoc theo dbi boi sic ky 16p mong
(SKLM) st dung ban mong Merck Kieselgel
60F254 va quan sat dudi dén UV. Phd hong
ngoai dugc ghi trén may FTIR Affinity-1S-
Shimadzu (Nhét Béan) véi ky thuat vién nén
KBr trong ving 4000-600 cm™. Pho cong
huéng tr dugc do trén may Bruker AC-500
MHz véi chét chudn ngi TMS. Pho khéi duoc
ghi bang méay Agilent 6530 Accurate-Mass
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QTOF LC/MS (United States) theo phuong
phép ion hoa phun mu dién tr (ESI). Kha nang
rc ché AChE duoc doc trén may doc dia 96
giéng VarioskanLux.

= | 1. NaNj3, ZnCl,, DMF, 120°C, 2h
N
2. ethyl 2-cloroacetat, 60°C, 2h
CN
|

2.2. Tong hop héa hoc
_ Tu _chéat dau 2-pyridin carbonitril (1), cac
dan chat (pyridin-2-yl)tetrazol 11-1V dugc tong
hop theo Sor d6 1 dudi day.
5
6= | 4
1. NaOH, MeOH, 30 phot N ~3
>

2. HCI dac, pH=1-2 5
7P aNTON; OH

N=N
3 2 (o)
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NH,OH, DCM
4h, t° phong

NH,

So d6 1. So dd tong hop cac dan chét 11-1V.

Chat dau  2-pyridin  carbonitril (1)
(1,0 duong luong), NaNs (1,5 duong lugng) va
ZnCl; (0,1 duong lugng) dugc hoa vao dung
moi N,N-dimethylformamid (DMF) khan trong
binh cau c6 khay tir. Hon hop phan ung duoc
dun néng 1én 120 °C va khudy déu trong 2 gio.
Sau khi I phan tung hét, ha nhiét do binh phan
g xudng khoang 60 °C va thém vao hdn hop
phan tng ethyl 2-cloroacetat (1,2 dwong luong),
tiép tuc khudy ¢ 60 °C trong khoang 2 gi¢. Sau
d6 1am lanh binh phan Gng vé nhiét do thuong.
Hon hop phan ung dugc pha lodng véi 25 mL
Na;CO; bio hoa va chiét bang ethyl acetat
(EA, 2 lan, mdi lan 40 mL). Pha hitu co duoc
chiét lai 2 1an v6i nudce cat (mdi lan 25 mL), sau
d6 duoc 1am khan bang Na;SO, khan. Pha hitu
co dugc cb dudi ap suat giam va tinh ché bang
sdc ky cot silica gel sir dung pha dong 1a EA:
n-hexan (2:3) thu dugc 11 voi dong phan N1 va
ddng phan N2. St dung ddng phan N1 dé tiép
tuc thuc hién cac phan ng sau.

Dan chét acid 111 dugc téng hop theo Sor do 1,
bang cach hoa tan chat 1l vao methanol sau do
thém NaOH (2,5 duong lugng) da duoc hoa tan
hoan toan trong mot luong nude t6i thiéu vao
dung dich dan chat I1. Hon hop phan tng duoc
khudy trong khoang 30 phat ¢ nhiét d6 phong.

Sau d6 hén hop phan tmg dugc diéu chinh vé pH
= 1-2 bang acid HCI dac, c6 quay duoi ap suat
giam thu dugc hon hop acid carboxylic 11 lan
mudi NaCl. Tiép theo, thém hon hop
methanol:diclomethan (MeOH:DCM = 1:4) va
loc loai muoi NaCl, rira sach muoi nhiéu lan
béng hf)n hop dung méi MeOH:DCM dé thu
dugce toi da lugng acid. Sau d6 c6 quay loai bo
dung moi, lam kho trong tu say chan khong thu
duoc acid 111,

Dan chat amid IV duoc tong hop theo So
dd 1 bang cach hoa tan chét 111 trong luong tbi
thiéu DCM, cho tir tir amoniac trong nudc
(37%; 3,0 duong lugng) vao trong binh phan
mg va tién hanh khuay tron ¢ nhiét do phong
trong khoang 4 gid. Hon hop phan ung duoc
pha loang véi voi 25 mL NaHCOs béo hoa va
chiét xuat bang EA (3 1an, mdi lan 40 mL). L6p
hitu co duoc lam khan bang Na,SO4 khan, co
dic dudi ap sudt giam va tinh ché bang cot
silica gel st dung pha dong 1a EA:n-hexan thu
duoc amid V.
2.3. X&c dinh cau triic

St dung cac phuong phap phd dé khing
dinh cAu trac cua cac dan chat muc tiéu, bao



B. T. H. Nhung et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 40, No. 2 (2024) 55-63 59

g6m phd hong ngoai (IR), phd khdi (MS); pho
cong hudng tir hat nhan (*H-NMR, BC-NMR).
2.4. Nghién ciru dic tinh “giong thuéc” va du
doan ADME

Tién hanh dy doan cac théng s6 ADME va
dic tinh “gidng thudc” bang cong cu pkCSM
[11]. Két qua danh gia dua trén cic thong s6 vé
sO trung tdm cho lién két hydro, sd trung tim
nhan lién két hydro, khéi lugng phén tir, gia tri
logP theo Quy tac 5 Lipinski [12] va cac théng
s0 duoc dong hoc dang chu y nhu: thé tich phan
bd & trang thai on dinh (VDss), do thanh thai
toan phan, doc tinh cip trén chudt.

2.5. Thir hoat tinh trc ché AChE

Panh gia hoat tinh e ché AChE cua cac
chat tong hop duoc (11-1V) bang phuong phap
Ellman. Nguyén tic cua phuong phap: co chat
acetylthiocholin iodid (ATCI) bi thay phén
nho xlOc tac cua AChE tao thiocholin. Sau
d6 thiocholin phan ng véi thudc thar acid
5,5'-dithiobis-2-nitrobenzoic (thudc thir Ellman,
DTNB) tao thanh hop chat acid 5-thio-2-
nitrobenzoic ¢ mau vang. Chat tham chiéu
duoc str dung 1a Galantamin dugc mua tir TCI.
Do d6 hap thu ¢ budc séng 412 nm véi may
doc dia VarioskanLux.

Quy trinh thuc hién: 20 uL & cac nong do
khéac nhau cua céac dung dich thir nghiém trong
dung dich ¢ém phosphat pH 8,0, 20 uL dung
dich DTNB 19,2 mM, 20 uL dung dich ATCI
19,2 mM va 20 uL dung dich AChE 0,25 IU/ml,
duoc thém dung dich dém phosphat pH 8,0 dén
khi téng thé tich 12 100 uL. U hdn hop & 25 °C
trong 30 phit, sau d6 do d6 hap thu cia hdn hop &
budc song 412 nm. Mai chéat duoc thir sang loc
kha ning tc ché AChE ¢ ndng do 75 uM, phép
thir duoc tién hanh 1p lai ba lan. Phan trim (%)
trc ché AChE cuia c4c chit & ndng do thir nghiém
duoc tinh theo cong thire: % trc ché = (méu thir -
blank)/(control- blank) x 100%.

Trong do: Blank: ATCI, DNTB trong dung
dich dém pH 8,0.

Control: ATCI, DNTB va enzym trong
dung dich dém pH 8,0.

Mau thi: chat thir thir (hodc chung
galantamin), ATCI, DNTB va enzym trong
dung dich dém pH 8,0.

2.6. M6 phong docking phan ti

Mo phong docking phan tir dugc thyuc hién
trén phan mém  Molecular  Operation
Environment (MOE 2015.10). Cau truc tinh thé
AChE cua nguoi (PDB ID: 4EY6) duoc trich
xuit tir Protein Data Bank [13]. Két qua
docking dwoc phan tich va biéu dién bang
Discovery Studio 2021 va Pymol.

3. Két qua va thao luin
3.1. Tong hop héa hoc

Chung toi dd téng hop duoc 3 din chat
(pyridin-2-yl)tetrazol. Cau trac cac chit muc
tiéu dugc khing dinh thong qua cac dir liéu
phan tich phd IR, MS, 'H-NMR, ®°C-NMR. Két
qua cy thé nhu sau:

Ethyl 2-(5-(pyridin-2-yl)-1H-tetrazol-1-
yDacetat (I1). Mau trang, hiéu suit: 54%. IR
(cm-1): 1746, 1473, 1436, 1377, 1221, 1117,
1095, 1017, 808, 788, 751, 727, 704. 'H NMR
(CDCls, 500 MHz) §: 8,65 (d, J = 4,0 Hz, 1H,
H6), 8,43 (d, J = 7,0 Hz, 1H, H3"), 8,10 (td, J, =
8,0 Hz, J,;= 1,5 Hz, 1H, H4"), 7,44 (t, J = 6,0 Hz,
1H, H5%), 5,75 (s, 2H, -CH,CO), 4,19 (quart, J =
7,0 Hz, 2H, CH.CHs), 1,19 (t, J = 7,0 Hz, 3H,
CH:CHs). *C NMR (CDCls, 125 MHz) 6 166,0
(C=0), 152,2 (N=C-N), 149,2 (C2’), 144,6 (C6"),
137,5 (C4%), 125,5 (C3°), 1242 (C5%), 62,12
(CH2CHs), 51,0 (CH.CO), 14,0 (CH.CH3). MS
(ESI) m/z tinh cho CyoH1NsO, [M+H]+ du kién
234,09; thuc té 234,10.

2-(5-(pyridin-2-yl)-1H-tetrazol-1-yl)acetic
acid (111). Mau tring, hiéu sudt: 90%. IR (cm™):
3445, 3340, 1719, 1436, 1248, 1129, 1097, 993,
798, 747, 728, 655. 'H NMR (DMSO-ds,
500 MHz) §: 8,75 (d, J = 5,0 Hz, 1H, H6"), 8,33
(d, J = 8,0 Hz, 1H, H3"), 8,10 (td, J; = 7,5 Hz,
Jo = 1,5 Hz, 1H, H4’), 7,63(t, J = 6,5 Hz, 1H,
H5), 5,75 (s, 2H, -CH2CO). *C NMR (DMSO-
ds, 125 MHz) § 168,4 (C=0), 152,5 (N=C-N),
150,2 (C2°), 144,4 (C6’), 138,8 (C4), 126,5
(C3’), 1243 (C5°), 51,4 (CH,CO). MS (ESI)
m/z tinh cho CgHsNsNaO, [M+Na]* du kién
227,04; thyc té 227,06.

2-(5-(pyridin-2-yl)-1H-tetrazol-1-
ylacetamid (IV). Mau tring, hiéu suét: 78%.
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IR (cm™): 3355, 3062, 3005, 2957, 1680, 1595,
1436, 1409, 1377, 1318, 1377, 1318, 1053,
1015, 825, 802, 748, 669. *H NMR (DMSO-ds,
500 MHz) ¢: 8,76 (d, J =4,5 Hz, 1H, H6"), 8,15
(d, 3 =17,5 Hz, 1H, H3’), 8,10 (t, J = 7,5 Hz,
1H, H4’), 7,91 (s, 1H, H5’), 7,57 (m, 2H,
CO-NH), 5,52 (s, 2H, -CH,CO). *C NMR
(DMSO-ds, 125 MHz) 6 166,5 (C=0), 164,6
(N=C-N), 150,7 (C2’), 146,7 (C6’), 138,1
(C4), 1258 (C3’), 1229 (C5%), 552
(CH2CO). MS (ESI) m/z tinh cho CgHyNgO
[M+H]* du kién 205,08; thuc té 205,10.

Céac dan chét dugc tong hop theo céch tir
mot dén ba budc xuit phat tir 2-pyridin
carbonitril (I). Phan tmg cong dong vong [3+2]
cua | va azid v6 co tao vong tetrazol trong dung
méi DMF duoc tién hanh ¢ 120 °C, tiép tuc
phan ung véi ethyl 2-cloroacetat thu dugc chat
Il ¢6 hai dong phéan la dong phan N1 (phan cuc
hon) va dong phan N2 (kém phan cyc hon). Hai
ddng phan dugc tach bang sac ky cot silica gel
va khang dinh cdu tric bang pho cong hudng tir
hat nhan mét chidu va hai chidu. Sir dung dong
phan N1 dé thyc hién phan tng thuy phan ester
tao acid carboxylic 11l. Cudi cing, phan tng
ctia chat 111 voi amoniac cho san pham V. Tt
ca cac chat I1-1V tong hop dugc & dang chit

rin mau tring. Xac dinh ciu trac cia cac san
pham thong qua ph6 'H NMR cho thdy tat ca
cac chat déu co tin hiéu ctia proton ¢ vong thom
trong vung 7,44-8,76 ppm; hai proton cua -
CHzCO la mét pic don ¢ vung 5,5-5,7 ppm.
Ngoai ra, phé 3C NMR cho thiy tit ca cac chit
déu co6 tin hiéu cia N=C-N ¢ ving 6 = 152,5-
164,6 ppm, cua carboxyl (-COO) & wvung
J§ = 166,5-168,4 ppm. Dir liéu phd khéi do duoc
déu cho thiy cac pic gia phan tir véi sb khdi
phu hop voi khéi luong phén tir dy kién. Dir
liéu pho ciia ca ba chat da tong hop duoc l1a
hoan toan phti hop véi tai lidu da cong bd trude
day [14].

3.2. Pdc tinh “giong thuoc” va dy doin ADME

Céc dic tinh gidng thudc cua ba chét 11-1V
dugc danh gia dua trén quy tic 5 Lipinski thong
qua cong cu pkCSM [11] bao gdm phén tir
khéi, s6 nhom cho lién két hydro, s6 nhém nhan
lién két hydro, va gié tri LogP. Cong cu pkCSM
dong thoi ciing duoc sir dung dé tinh toan céac
thong sd quan trong nhu kha niang hap thu &
rudt, thé tich phan b ¢ trang thai 6n dinh
(VDss, d6 thanh thai toan phan va doc tinh cip
trén chudt.

Béng 1. Cac thong sb dic trung phan tur

) Phan tir khéi Sé nhf’)m cho Sé nh(’;m nhan
Hop chat (Dalton) lién két hydro | lién két hydro LogP
(HBD) (HBA)
1 233,231 0 7 0,2982
11 205,177 1 6 -0,1803
1\ 204,193 1 6 -0,7796
Tham s6 ddi chiéu theo quy tic 5
Lipinski <500 <5 <10 <5

Bang 2. Panh gia mot s6 thong sé quan trong trong duge dong hoc va doc tinh

£ e A VDss D0 thanh thai toan | Doc tinh cap trén
Hop chit | Hipthu 1ot (%) | () | phin (mi/phitke) |  ehuot (e/ke)
1] 93,365 6,412 2,037 727,2
11 58,416 11,066 1,706 5749
\Y 73,238 6,138 1,679 572,9

Két qua danh gia kha nang gidng thudc cua
cac hop chat I1-1V cho thay khi thay nhém
acid -COOH cua hop chat 111 thanh ester 11 hay

amid IV thi mac d6 hép thu ¢ rudt dugc tang
Ién. Acid Il dugc du doan c6 thé hap thu & rudt
tot nhat 1€n t61 93%. DO thanh thai toan phan va
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thé tich phan bd & trang thai 6n dinh déu c6 su
khi thay nhom acid carboxylic bang nhom ester
hoac nhom amid. Gia tri tinh toan ddc tinh trén
chudt ciing co6 su thay ddi dang ké tir 572,9 g/kg
lén dén 727,2 g/kg. Céac gia tri du doan vé do
thanh thai, doc tinh cp trén chudt ching t6 quéa
trinh chuyén nhém acid thianh nhém ester hodc
amid co thé c6 gia tri 16n trong nghién ciru
thudc nhu giam ddc tinh, kéo dai tdc dung cua
g vién thude.

3.3. Hoat tinh sinh hoc

Két qua thir hoat tinh ¢rc ché AChE cua céac
chat tong hop duge 11-1V & nong do 75 uM
duoc trinh bay trong Bang 3.

Két qua cho thay cac dan chat 11-1V déu c6
kha nang trc ché AChE tai nong d6 thir nghiém.
Chat 1V cho thdy phan trim tc ché AChE la
cao nhat véi 23,70% & néng do 75 uM khi so
sanh véi cdc dan chat khac.

Bang 3. Két qua thir kha nang trc ché AChE cuia cac
dan chat 11-1V

£ L % trc ché AChE tai
Chat Cau tric néng 4675 uM (%)
g
11 N7ON o__ 16,40
N=N o
=
)
11 N/ ,N OH 13,20
N=N o
=
N |
v 7 23,70
R et
Blank 0
Control 100

3.4. M6 phong docking phan tie

CAu tric cia AChE dugc du doan chia
thanh cac vung hoat dong khac nhau: ving
CAS bao gdom Ser203, His447 va Glu334 va
ving PAS bao gém Tyr72, Tyrl24, Trp286,
Tyr341 va Asp74. Cac thudc trc ché AChE nhu
huperzin A, galantamin va donepezil cho thay

thay d6i o rét trén két qua tinh toan sang loc
kha ning tuong tac tt voi cic amino acid ¢ hai
ving [13]. Két qua redock ciing tai hién lai
kha nang tuong tac cua galantamin voi AchE
(Hinh 3).

Két qua redock con cho thiy ning luong
lién két 1a 7,18 keal/mol va chi s6 RMSD = 0,7
A <1, diéu nay cho thay quy trinh phu hop dé
4p dung vao mo phong cac hop chat di tong
hop (Hinh 4).

PHE-338 | f

[N

Hinh 3. Hinh anh docking cta galantamin v&i
AChE. Trong d6: galantamin c6 mau xanh ngoc,
cac acid amin tai cac vung hoat ddng cia Ach
c6 mau vang.

Dua trén két qua docking phan tir cia cac
hop chat I, 111 va IV duoc thé hién trén
Bang 4, cac phan tir dich dd c6 xu hudng tién
vao trong kénh hoat dong cua enzym AChE va
¢6 twong tac lién phan tir véi cac acid amin cu
thanh nén enzym. Cuy thé thé nhom —CHj, vong
pyridin va tetrazol trong ca ba hop chat déu tao
tuong tac xép chdng pi — pi hodc pi-alkyl véi
Trp86, Phe338. Chat Il c6 thém tuong tac pi-pi
v6i Tyr124 va lién két hydro véi Ser125. Chat
111 c6 thém tuong tac pi-pi voi Glyl21 va hai
lién két hydro véi Ser125 va Tyr 124. Trong khi
d6 chat IV dugc chi ra c6 nhiéu tuong tac véi
acid amin cia AChE nhat: ngoai twong tac xép
chdng pi-pi va lién két hydro twong tu chit I,
con c6 thém mot lién két hydro duoc tao thanh
boi hydro ctia nhém amid véi Tyr124. S6 luong
tuong tac 16n nhat voi két qua nghién ctru hoat
tinh trc ché enzym AChE in vitro ciia hop chat
IV (ndng d6 e ché ¢ 75 uM 1a 23,7.
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Bang 4. Két qua docking cua cac chét 11-1V vi AChE

Hop A 2w
nit E (kcal/mol) Tuong tac biéu dién dang 3D Tuong tac biéu dién dang 2D
chai
PHE
A338 TRP
‘A'SS
I -5,25 -
TR
Al24
\ i
P
_ L/. \‘( ' [N
i 5,07 Asfzns . f)\\l}, ,‘IJ\ N *.
~ A:86
LA a121
v -5,21
Ghi cha: céc chat I1, 111, IV ¢6 mau xanh ngoc, cac acid amin va ving hoat dong cua AChE c6 mau vang;

nét dirt mau xanh: lién két hydro, nét diit mau hong: twong tac xép chong pi — pi, pi - alkyl.

Cung véi su ting sb lién két giita cac hop
chat voi enzym, két qua docking cho thay murc
nang lugng lién két ting dan theo thw ty 111, 11
va IV ung véi nhom thé acid, ester va amid
nhung déu kém hon so véi galantamin. Diéu do
gop phan giai thich két qua thir hoat tinh trc ché
AChE ciia cac hop chat tong hop duoc yéu hon
so v&i galantamin.

4. Két luan

Trong nghién ctru ndy, chung toi da tong
hop thanh cong ba dan chat (pyridin-2-
yl)tetrazol thong qua mot dén ba budc phan tng
tir 2-pyridin carbonitril. Cac chat dwoc khing
dinh cong thirc théng qua pho IR, MS, NMR va
dbi chiéu véi cac dir lidu phd da duoc cong bd
truée d6. Két qua thir hoat tinh we ché AChE
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ctia cic chit duoc thuc hién lan dau tién cho
thdy ba chit déu c6 kha ning trc ché AChE tai
ndéng d6 75 uM, trong d6 chat 1V c6 phan trim
ttc ché AChE 1a cao nhit véi 23,70%. Anh
huong cua cac nhom thé dén kha ning trc ché
enzym la rat dang cha y. Nhin chung, nghién
clru nay di cung cAp mdi lién hé giita cdu trac
ctia hop chét véi kha ning trc ché enzym AChE
thong qua md phong docking phan tur. Cac hop
chat ciing thé hién tiém ning tng dung lam
thudc thong qua danh gia mic do gidng thude
va du doan ADME.

Loi cam on

Nghién ctru nay dugc tai trg bsi Quy Poi
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