BO GIAO DUC VIEN HAN LAM KHOA HOC
VA PAO TAO VA CONG NGHE VIET NAM

HQC VIEN KHOA HQC VA CONG NGHE

Lé Trong Durc

TONG HOQP, NGHIEN CUU CAU TRUC VA HOAT TiNH SINH HQC
CUA MOT SO HQP CHAT CHUA DI VONG TU
ACID 2-(NAPHTHALEN-1-YL)ACETIC

LUAN AN TIEN ST KHOA HQC VAT CHAT

Ha Noi — Niim 2025




BO GIAO DUC VIEN HAN LAM KHOA HOC
VA DAO TAO VA CONG NGHE VIET NAM

HOC VIEN KHOA HQC VA CONG NGHE

Lé Trong Dire

' TONG HQP, NGHIEN CU'U CAU TRUC VA HOAT TINH SINH HQC
! CUAMOQT SO HQP CHAT CHUA DI VONG TU'
.' ACID 2-(NAPHTHALEN-1-YL)ACETIC

LUAN AN TIEN ST KHOA HQC VAT CHAT
Nganh: Héa hiru cor
Mi s6: 94401 14

Vguﬁi huémg din 2

| Xéc nhin cia Hoe vién Ngubi huéng din

PGS. n Tién Cong  PGS. TS, Hoang Thj Kim Dung

Nguyén Thj Trung

Ha Nai — Nim 2025




LOI CAM DOAN

T6i xin cam doan, luin 4n: “Téng hop, nghién ciu ciu tric va hoat tinh
sinh hoc ciia mdt sé hop chit chira di vong tir acid 2-(naphthalen-1-yl)acetic” 1a
cong trinh nghién ctu cua chinh minh dudi sy huéng din khoa hoc cua
PGS. TS. Nguyén Tién Cong va PGS. TS. Hoang Thi Kim Dung. Lu4n 4n st dung
thong tin trich din tir nhidu ngudn tham khao khac nhau va cc thong tin trich dan
duoc ghi rd ngudn gdc. Cac két qua nghién ciru cta t6i duoc cong bd chung véi cac
tac gia khac da duoc su nhét tri cua déng tac gid khi dua vao ludn an. Céc s6 liéu,
két qua duogc trinh bay trong luin 4n 13 hoan toan trung thuc va chua ting duoc
cong bd trong bat ky mot cong trinh nao khac ngoai cic cong trinh cong bd cia
tac gid. Luan an dugc hoan thanh trong thoi gian t61 lam nghién ctru sinh tai Hoc vién
Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Ha Noi, ngay 04 thang 11 nam 2025
Tac gia luan an

(Ky va ghi ro ho tén)

"
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LOI CAM ON

Lu4n 4n nay 13 két qua ctia mot hanh trinh ddy thir thach, nhung toi khong hé
don doc trén con dudng ay. Toi hét stc tran quy va cam on nhirng tAm long da ludn
sat canh, khich 1& va tao diéu kién thuan lgi dé t6i c6 thé hoan thanh nghién ctru nay.

Trude hét, t6i xin bay to 10ng biét on sau sic dén PGS. TS. Nguyén Tién Cong
va PGS. TS. Hoang Thi Kim Dung. Thay c6 khong chi tdn tim huéng dan, diu dit
ma con ludn dong vién, truyén cam hing, gitip t6i dinh huéng dang dan va hoan thién
luan 4n mot cach tdt nhat.

T6i ciing xin guri 101 cam on chan thanh cia minh dén GS. Luc Van Meervelt
(Vién Dai hoc Leuven, Bi) d hd tro trong viéc phan tich cu trac tinh thé bang nhidu
xa tia X, cung TS. Pinh Chau Phi (Cong ty Sygnature Discovery, Canada) va
ThS. Jibril Abdullahi Alhaji (Pai hoc Lién bang Dutsin-Ma, Nigeria) da gitip 4o trong
mo phdong docking phan tir, dong goép quan trong vao viéc hoan thanh nghién ctru.

Xin giri 16i cam on dén quy thay cb, anh chi nghién ctru sinh va hoc vién tai
Vién Cong nghé Héa hoc da tan tinh ho tro toi vé chuyén mon. Tran trong cam on chi
Nguyén Thi Hong No vi sy gitp d& quy bau trong cac thu tuc hanh chinh. Pong thoi,
xin guri 101 cdm on dén Khoa Héba hoc, Truong Pai hoc Su pham Tp.HCM, déc biét
1a quy thay c6, anh chi hoc vién va cac ban sinh vién tai phong Tong hop hitu co,
noi to1 da thyc hién cac thi nghiém cho nghién cru cia minh.

T61 xin cam on Ban Lanh dao, Phong Pao tao va cac phong chuc nang cua
Hoc vién Khoa hoc va Cong ngh¢ da hd tro t6i hoan thanh hoc tap va nghién ctru.

Ngodi ra, t6i cling xin giri 10i cam on dén Ban Giam hiéu va quy dong nghiép
tai Truong THPT Hau Nghia, noi to61 cong tac. Su hd tro va déng hanh cua moi nguoi
d3 tiép thém dong luc, gitip t6i virg tim hoan thanh luan 4n mot cach tot nhat.

Cubi cung, tir tn day 10ng, toi xin giri 161 cam on chin thanh nhit dén gia dinh,
diém tua viing chic nhét trong cudc doi to61. Ba, me va vo khong chi la chd dua
tinh thdn ma con 1a ngudn dong luc to 16n, gitp toi kién tri vurot qua nhitng khé khan.
Chinh tinh yéu thuong, su hy sinh va nhirng 161 déng vién cua gia dinh da tiép thém
sttc manh dé t6i hoan thanh chiang dudng day thir thach nay.

Mot 14n nita, toi xin tran trong cam on tat ca nhiing ai da déng hanh va hd trg
to1 trong subt qua trinh thyc hién luén an.

Xin chan thanh cam on!

Ha Noi, ngay 04 thang 11 nam 2025

Téc gia luin an

Lé Trong Durc
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MO DPAU
1. Ly do chon dé tai

Céc nghién ctru gan day trong linh virc hoa hoc hitu co cho thiy, hop chat di
vong ngay cang thu hut sy quan tdm nho vao hoat tinh sinh hoc da dang. Trong do,
dang cha ¥ 1a nhém hop chat di vong 5 canh chta nitrogen [1]-[4].

Pyrrole, imidazole, triazole, oxadiazole, thiazolidine,... 1a nhitng hop chét thudc
nhém nay va dang duoc nghién ctru sdu rong nhd vao tiém ning tng dung trong y
dugc. Nhiéu cong trinh da ching minh rang ching s& hitu cac dic tinh quan trong
nhu khang khuén [5], khang viém, khang virus, khang nim [6], hd trg diéu tri bénh
tiéu duong [7], [8], chdng co giat, chéng oxy hoa, giy doc cac dong té bao ung thu
[9], [10]...cho thiy tiém ning Gmg dung cac hop chat niy trong cong nghiép
duoc pham.

Dan xuét 1,2,4-triazole c6 nhitng hoat tinh phong phti nhu: rc ché enzyme o-
glucosidase [11]-[13], giam dau, ha sét, loi tiéu, chong man cam, khang khuan, khang
nam, chéng viém va dic biét 1a mot tac nhan tri liéu khéi u 4ac tinh [14]. Mot s6 loai
thudc nodi tiéng trén thi truong hién nay chira di vong 1,2,4-triazole bao gdm
fluconazole, voriconazole va itraconazole (thudc chdng nam); alprazolam (thudc
chdng co giat); ribavirin (thubc khang virus); letrozole va anastrozole (chat tic ché
enzyme aromatase) [15] 14 cdc minh chiing cho tinh da dang va tiém nang cia 1,2.4-
triazole trong linh vuc y duogc.

Tuong ty, 2-thioxothiazolidin-4-one ciing thu hit sy quan tdm nhd trién vong
trong diéu trj tiéu dudng, dic biét 1a cac dan xuét 5-arylidene-2-thioxothiazolidine-4-
one [16]. Bén canh tac dung kiém soat tiéu dudng, nhig din xuat ndy con so hitu
hoat tinh da dang nhu khang vi sinh vat (vi ndm, vi khuan), chong lao va gy doc mot
s6 dong té bao ung thu [17]...

Ngoai ra, naphthalene, mot hydrocarbon thom hai vong ngung tu, c6 nhiéu dan
xudt mang hoat tinh phong phu, tir khang virus, khang khuan, kiém soat bénh tiéu
duong dén chdng ung thu, khang viém, diéu hoa huyét ap, chdng loan than,
tram cam, co gidt va bao vé than kinh [18]. Nbi bat trong sé cac din xuét cia
naphthalene, acid 2-(naphthalen-1-yl)acetic khong chi c6 gia tri trong y dugc ma con
dugc dung phd bién 1am thudc diét nAm, hd tro kiém soat bénh cay trong va gii
vai tro quan trong nhu mat chit diéu hoa sinh trudng thuc vat [19].

Theo céc tai liéu, nhitng hop chét chira cac di vong nay duoc tong hop bang quy
trinh don gian véi hiéu suit cao. Tuy nhién, cic nghién ciru tong hop tir acid 2-
(naphthalen-1-yl)acetic con kha khiém ton, dic biét 1a nhitng cong trinh tip trung vao

bién d6i cdu tric nham danh gia méi quan hé ciu tric — hoat tinh [20]-[22].



Luin 4n nay tdp trung vao viéc tong hop cic dan xuit chia di vong
2-thioxothiazolidin-4-one va 1,2.4-triazole tir acid 2-(napthalen-1-yl)acetic, nhim
nghién ctru chi tiét vé cu trac, tinh chit ciing nhu hoat tinh sinh hoc cta ching.
Qua trinh thuc hién vira lam ro dac diém cua cac hop chét thu dugc vira danh gia tiém
ning tng dung cua chung trong dugc hoc. Xuit phat tir dinh huéng do, dé tai
“Téng hop, nghién ctru cAu tric va hoat tinh ciia mdt s6 hop chét chira di vong
tir acid 2-(naphthalen-1-yl)acetic” da dugc lya chon dé thuc hién.

2. Muc tiéu nghién ctru

- Tong hop cac dan xuat chira di vong 2-thioxothiazolidin-4-one va 1,2.4-
triazole.

- X4c dinh cAu trac cta cac hop chét tong hop dugc bang cac phuong phap phd
hién dai nhu: FT-IR, 'H-NMR, *C-NMR, HR-MS.

- Mot s6 hop chét c6 tinh thé phu hop duoc xac nhan cu trac bang phuong phap
nhiéu xa tia X don tinh thé.

- Khao sat hoat tinh wrc ché enzyme a-glucosidase ctia cac hop chat da tong hop
duogc (in vitro va in silico).

3. N¢i dung nghién ctru

- Xudt phat tir acid 2-(napthalen-1-yl)acetic tong hop nén cac hop chit méi chira
di vong. Theo dinh huéng nghién ciru, cac hop chat di vong nay duoc chia thanh
2 nhém gdm 3 day chét (xem so do tong hop & hinh 2.1, trang 31):

+ Nhom thir nhit 1a cac dan xuét & vi tri s6 5 trén di vong 2-thioxothiazolidin-
4-one cua 2-(naphthalen-1-yl)-N-(4-oxo-2-thioxothiazolidin-3-yl)acetamide.

+ Nhom thu hai g@)m 2 day chit chtra di vong 1,2,4-triazole, day chit 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 chat tht 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 Iy (trang thai, mau sic, dung moi két tinh, nhiét d6 nong
chay) cua cac hop chit di téng hop.

- Khao sat cdu triic cua cac hop chét diéu ché dugc bang cac phd hong ngoai
(FT-IR), ph6 cong hudng tir hat nhan (NMR) va khéi pho phén giai cao (HR-MS).

- Mot s6 hop chit co tinh thé phi hop dugc nghién ctru chi tiét ciu trac bang
phuong phép nhiéu xa tia X.

- Khao sat hoat tinh trc ché enzyme a-glucosidase ciia cac hop chat d tong hop
cling nhu mdi quan hé giita ciu triic va hoat tinh cua cac hop chat.

- Xay dung mé hinh docking cta cac hop chit di tong hop trén enzyme muc
tiéu a-glucosidase (PDB ID: 6C9X).



4. Nhirng dong gop méi ctia luan an

- Tong hop dugc 42 hop chét bao gom cac hop chit trung gian va cac hop chit
chtta di vong 2-thioxothiazolidin-4-one va 1,2,4-triazole tr acid 2-(napthalen-1-
yl)acetic. Trong d6, c6 39 hop chit méi theo SciFinder thang 8 nam 2025.

- Nghién ctru ciu trac va tinh chét ctia cac hop chét da tong 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 &rc ché enzyme a-glucosidase ctia 39 hop chat méi, dong
thoi giai thich co ché e ché enzyme bang phwong phap docking phan ti, so sanh vé6i

chét dbi chung duong 1a voglibose.



CHUONG 1. TONG QUAN
1.1. Céc nghién ciru vé di vong 1,2,4-triazole
1.1.1. Pic diém ciu tao cia di vong 1,2,4-triazole
1,2,4-Triazole 14 mot trong nhiéu dang ddéng phan cua di vong triazole — mot di
vong thom nim canh chira 2 nguyén tir carbon va 3 nguyén ttr nitrogen. Hop chit nay
6 thé tdn tai ¢ hai dang cAu trac hd bién 1a 1,2,4-triazole-4H va 1,2,4-triazole-1H
(xem hinh 1.1).

1 2 1 2
N—l\\l HN—I\\I
5// 3 _— 5 3
Rz/(l‘\ll)\& Rz/k\rfj)\&
H
1,2,4-triazole-4H 1,2,4-triazole-1H

Hinh 1.1. Hai dang ciu tric hd bién ciia vong 1,2,4-triazole
1,2,4-Triazole-3-thione va 1,2,4-triazole-3-thiol (1,2,4-triazole-3-mercapto)
cling 13 hai dang ddng phan hd bién cua cing mot hop chit (xem hinh 1.2).

N—NH N—l\\l
/ /
R1AN\&S R1/QN)\SH

| |
R, R

1,2,4-triazole-3-thione 1,2,4-triazole-3-thiol
R4 = H, aryl, alkyl
R, = H, aryl, alkyl, NH,

Hinh 1.2. Hai dang cau tric hd bién ciia vong 1,2,4-triazole-3-thiol

Nhiéu nghién ctru di cong bd vé cau trac hd bién thiol/thione cua di vong 1,2,4-
triazole. Phan 16n cac nghién ctru nay sir dung dit liéu pho FT-IR va NMR dé xéc
nhan sy ton tai déng thoi cua hai dang tautomer [23], [24].

Thi du nhu trong nghién ctru ctia nhom tac gia M. S. Behalo ¢ tai li¢u [25] (xem
hinh 1.3), hop chat 4-phenyl-5-[(quinolin-8-yloxy)methyl]-4H-1,2,4-triazole-3-
thiol/thione xuat hién céc tin hiéu trén pho 'H-NMR tai 12,81 ppm va 6,33 ppm,
lan luot dugc quy két cho proton cia N-H va S—H. Con trén pho FT-IR thi cac hap
thu & 3204, 2615 va 1321 cm™ 1an luot duge quy két cho dao dong cua cac lién két
N-H, S—-H va C=S.

“NH

- —gf

Hinh 1.3. Hai dang ciu tric hd bién ciia 4-phenyl-5-[(quinolin-8-yloxy)methyl]-
4H-1,2,4-triazole-3-thiol/thione



Bén canh d6, cac hop chit chira khung 4-phenyl-1,2,4-triazole-3-thiol/thione
cling duogc xac nhan tdn tai dang thione ¢ trang thai tinh thé dua vao két qua nhiéu xa
tia X duoc dé cap trong céc tai lidu [26]-[28].

Vi Quéc Trung va cong su [29] ciing dua vao nhiéu xa tia X dé xac nhan ciu
tric dang thione cua hop chit 4-amino-3-(thiophen-3-ylmethyl)-1H-1,2,4-triazole-
5(4H)-thione (xem hinh 1.4).

S
S I>I—NH N—NH N—NH
= / /
| N | \
NH, CeHs CeHs

Hinh 1.4. Mt s6 cdu tric dang thione xac nhin bing nhiéu xa tia X

Mac du & trang thai tinh thé, céc hop chét tdn tai chu yéu ¢ dang thione, nhung
& trang thai dung dich, no ton tai & dang mot hon hop thiol/thione [30]. Nhiéu tai lidu
cling chi ra trong phan tGng thé than hach, cac hop chit ndy & dang thiolate va tao
thanh san pham S-thé [31], [32].

1.1.2. Mot s6 nghién ctru vé di vong 1,2,4-triazole

Erhan Palaska cung cong sy [33] d3 tong hop 12 chat chira di vong 5 canh ¢
nitrogen, trong do co6 4 chét chira di vong 1,2,4-triazole theo hinh 1.5 bén dudi.

Tat ca hop chit di tong hop 4a-d déu duoc khao sat hoat tinh khang viém va
chung cho két qua hoat tinh tét, trong d6 hop chat 4a thé hién hoat tinh tét nhét véi
kha ning trc ché 13 60,62 %.

OH OCH,COOC,Hj
K,CO;
+ BrCH,COOC,H; —————»

1) (2)

lN2H4_H20
N-NH
o M )=s RNCS OCH,CONHNH,
-
R to
(4a-d) 3

R = CHj; (4a), C,H;5 (4b)
CH,-CH=CH, (4c), C¢H5 (4d)

Hinh 1.5. Tong hop cic din xuit chira di vong 1,2,4-triazole (4a-d)

Ciing v6i phuong phap tong hop tuwong tu, 4 hop chat chua di vong 1,2,4-
triazole duoc tong hop, khao sat hoat tinh khang viém va khang vi khuan béi cc nha
khoa hoc dén tir Tho Nhi Ky vao ndm 2007 [34] theo hinh 1.6.



H
NH, N
\C[ + (NH),CO —»\C[ =0
OH ©
(6)

5

CICH,COOC,Hs

K,CO3
0 0
//[<N/NH2 Ao
H NH,NH N N
=0 = =0
o o
@) (M
RNCS
Et;N
N~NH

//4 N/& S R = CHj3 (9a)
N \ C,Hs (9b)
\CE )=OR CaHy (9¢)
O CeHs (9d)
(9a-d)
Hinh 1.6. Tong hop cac din xuat chira di vong 1,2,4-triazole (9a-d)

Hoat tinh khang viém duoc khdo sat trén chudt nhét va hop chat 9d co chira
N-phenyltriazole cho két qua tét nhat. Cac két qua dugc thuc hién ct mdi 90 phut
trong 6 gio v6i lidu lwong 13 100 mg/kg va phan tram trc ché ciia hop chat nay 14 27,4
%. Ngoai ra, cac hop chat nay ciing dugc nghién ciru tic dung phu giy loét & lidu
lugng 200 mg/kg. Sau khi kiém tra bang kinh hién vi thi khong thay nguy co gay loét
trong cac hop chat 9a-d c6 gbc triazole trong ciu tric.

Mot ddy hop chat khac chira hop phan 1,2,4-triazole da duoc tong hop va khao
sat kha nang chong ting sinh té bao voi 60 dong té bao thudc 9 loai ung thu: phoi,
mau, than kinh trung wong, rudt két, da, than, budng trimg, tuyét tién liét va vi. Cong
trinh duoc cong bd vao nam 2018 boi Hany A.M. El-Sherief va cac cong su [35],
(hinh 1.7).

Céc hop chat 14a-c va 16a-f dugc chon dé danh gia kha ning trc ché 60 dong té
bao ung thu ¢ ndng d6 10 uM. Két qua cho thiy cac hop chit oxime 14a-c cho hoat
tinh cao hon so vdi cac ketone twong (mg. Cac hop chét thiazolo[3,2-b][1,2,4]-triazole
16a-f thé hién hoat tinh chdng tang sinh té bao dang ké trén nhiéu dong té bao ung
thu, ddc biét hop chat 16d cho hoat tinh tét nhat véi ICso = 1,5+ 0,5 pM.
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NN
R H
=
(15a-c) H2N

(13a-c)

0]
R ‘ NH,OH.HClI,

CH3COOH/H,S0O,4 conc. EtOH

R
R =H, R =H (16a) N‘N \ /
R=H,R'=Cl (16b)
R =4-Cl, R' = H (16c)
R =4-Cl,R'= -cl (16d) N

R = 3,4,5-tri(OCHj), R' = H (16e) (16a-f)

R = 3,4,5-tri(OCH3), R' = CI (16f)

(14a-c)
R =H (14a), 4-Cl (14b), 3,4,5-tri(OCH3) (14c)

Hinh 1.7. Tong hop cac din xuit chira di vong 1,2,4-triazole (14a-c), (16a-f)
Mo hinh docking phén tir ciing cho thay kha ning hinh thanh lién két hydrogen
cua nguyén tu nitrogen trén di vong triazole voi1 Met769. Su hién dién ctia cac nhom
thé methoxy va chloride trong cac hop chit 16a-f cling gop phan lam tang hoat tinh
thong qua viéc hinh thanh lién két hydrogen va cac tuong tac bén trong khoang gin
két ATP.

Wen-Neng Wu (2019) cung cong su [36] ciing di tong hop diy cac hop chat
amide chtra hop phan 1,2,4-triazole nhu mo ta trong hinh 1.8. Cac hop chat amide da
tong hop dugc danh gia kha ning khang nim trén cac chang B. dothidea, Phompsis
sp va B. cinerea. Két qua cho thiy cac hop chit nay thé hién hoat tinh khang nim
manh vé&i chang Phompsis sp va B. cinerea (ti 18 Gtc ché 90,1 % - 93,6 % tai ndng d6
50 pg/mL). Phan tich lién quan cdu tric hoat tinh (SAR) cho thay cac nhom thé alkyl
nho (-H hodc —CH3) hoic 4-pyridine 1am tang hoat tinh cta cac hop chat nay.



—0 —0 —0
6 O CH,OH o O NH H,0 o o
_ _ NoMaP0
OH H,SO, conc. OCHs EtOH NHNH,
_O P— —_—
(17) (18) (19)
KSCN, HCI
NaOH
—0 —0O
N\ ~
5 §:> </JN\ BrCH,COC,Hs o <: > </NJN\
S NaOH, H,0 N~ gy
H
3 4 /\([)( —0 H
(20)
\NaOH,HZO
—0 —0
N~ N~ .R
—0 a EDCI —0 ah (\N
”J\S/\H/OH ’ N/_\N . HJ\S/\H/N\)
—0 o _/ —0 0

(23a-0)

LS Be oe
4-NO,CgHy (h), 4-CF3CgHy (i), 2-pyridine (j)
4-pyridine (k), 2-pyrimidine (1), CH,CgHs (m)
furan-2-CO (n), CO,C(CHs); (0)

Hinh 1.8. Tong hop cac din xuit chira di vong 1,2,4-triazole (23a-0)

Nam 2020, Saima Muzaffar va cong sy [37] (hinh 1.9) cling bat dau tir mot
ester 10i hydrazine héa dé dugc hydrazide, sau d6 cho tic dung véi ethyl
isothiocyanate dé tao thanh hop chét thiol chira di vong 1,2,4-triazole. Tiép tuc cho
phan tng vai cac dan xuat 2-bromoacetamide dé tao thanh 15 din xuét acetamide c6
chtra di vong 1,2,4-triazole 28a-0 v&i hi¢u suat kha cao (1én dén 96 % d6i voi hop
chét 28a).

Céc hop chat nay thé hién hoat tinh (rc ché enzyme 15-lipoxygenase trung binh
28h, 28a, 28d, ICso = 43 — 45 uM dén tét 28b, 28e, 28c¢, 28g, ICso = 17 — 36 uM.

Két qua nghién ctru mé hinh docking phan tir cho thy c6 su tao thanh lién két
hydrogen gitra 1 trong 2 nhom NH véi Ala672. Nhom carbonyl cia amide cling co
tuong tac voi Asn554 va nhom NH tht hai ciing duoc lién két thong qua lién két
hydrogen v6i GIn363. Két qua ctia nghién ctru con chi ra rang vi tri va ban chét cua
cac nhom thé trén vong benzene ctia nhém amide anh huong rat 16n dén hoat tinh tc

ché loai enzyme nay.



0] 0]

O O/\ N,NHZ
H N NH,NH, H N H
OC:Hs C4Hs-N=C=0
o J TR T O

(24) (25) (26)

N
O (28a-0) O/ O (a7

R = C,Hs (28a), C3H- (28b), cyclohexyl (28¢), CH,CqHs (28d)
2:CH3CgHy (28e), 3-CH4CgHy (28f), 2-CoH5CgH, (280)
4-C,HsCgHj (28h), 2,3-di(CH3)CeHs (28i), 2,4-di(CHs)CeHs (28])
2,5-di(CH3)CgH3 (28K), 2,6-di(CH3)CgH3 (281), 3,4-di(CH3)CgHs (28m)
3,5-di(CH3)CgH3 (28n), CgHs (280)

Hinh 1.9. Tong hop cac din xuat chira di vong 1,2,4-triazole (28a-0)

Bang phuong phép tuong tu, 10 din xuat amide chira di vong 1,2,4-triazole
(33a-j) da duoc tong hop thanh cong vai hiéu suat kha cao (65 — 80 %). Cac hop chat
nay da dugc nhom tac gia [rum Shahzadi (2021) [37] nghién ctu hoat tinh khang ung
thu vt (MCF-7) va ung thu phoi (A549) (hinh 1.10). Két qua cho thdy hau hét cac
hop chat déu thé hién hoat tinh khang ca 2 dong té bao ung thu nay, trong d6 hop chat
(33g) 1a thé hién t6t nhat véi gia tri ICso 14 1,25 + 1,60 pM.

Moi quan hé cdu tric — hoat tinh (SAR) ciing cho thay cic nhom thé trén vong
benzene cua acetamide c6 anh hudng rat 16n dén hoat tinh, cu thé 13 cac nhom thé
day dién tir s& cho hoat tinh cao hon. Trong s6 cac dan xuat da tong hop, (33g) mang
1 nhém thé -CH3 6 vi tri para cho hoat tinh vugt troi nhat. Voi hop chat mang 2 nhom
thé day dién tir & vi tri meta va para (33h) thi hoat tinh chi giam nhe nhung n6 14 chat
¢6 hoat tinh t6t thir nhi trong diy chat da tong hop. Tuy nhién ciing 14 hop chat mang
2 nhém thé -CHj3 nhung khi thay doi sang vi tri ortho va para thi cho két qua giam
hoat tinh so v&i hop chat (33c).

Phuong thirc hoat dong trong viéc trc ché té bao ung thu cua hop chat (33g)
cling da dugc kiém tra bang cac nghién ctru docking phén tir, va két qua phu hop véi

gia tri thu nghiém in vitro.
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o— HN’NHz
)\)H; > CH30H/H,S0, 2\)5: > _NaHaH0 )\)t >
(29) (30) (31)
CgHsNCS
NaOH
N\N
H
S/\W R Br/\n/N“R
;\ /> N %ﬁ
(33a+j) (32)

R = CgHs (33a), 2,4-Cl,-CgHs (33b)
2,4-Me,-CgH3 (33c), 3,4-Cl,-CgH3 (33d)
4-F-CgHy (33e), 2-CI-CgH, (33f), 4-CH3-CgH, (339)
3,4-Mey-CgHs (33h), 4-CI-CgH, (33i), 2-F-CgH, (33))
Hinh 1.10. Tong hop cac din xuat chira di vong 1,2,4-triazole (33a-j)
Pé kham pha ra chat trc ché a-glucosidase manh, mot nhém dan xuét triazole-
phenylacetamide méi (34a-p) da duogc thiét ké, tong hop va khao sat hoat tinh sinh
hoc bdi nhém tac gia Shuang Luo va cong su [38] (hinh 1.11)

e

O
OH  chloroacetic acid o\)J\ O\/L\ ’
NaOH 32% OH N
° Thiocarbohydrazide
85°C, 3h 160°C, 1h - ©/CHO
/ \/Rz R
R1

1 — Acetic acid
R 0) 120°C, 4h
@\/ j'N H
N
S X
2_0 Cl SH
/N\ R 0 \"/\ /N\
N Pz ) N
AN N
0 SN Triethylamine, DMF O\/l%N/
2-3h,rt.
(34a-p)
R1 Rz R1 R2 R1 RZ
34a Cl 4-CHj 34e Br 4-CHj 34k OH 4-CHj
34b of 4-F 34f Br 4-F 341 oH 4F
34c Cl 4-OFEt 349 Br 4-OEt 34m OH 4-OEt
34d Cl H 34h Br 4-Cl 34n OH 4-Cl
34i Br H 340 OH H
34j Br 2,4-(CHa) 3ap  OH 2,4-(CHs),

Hinh 1.11. Tong hop cac din xuit chira di vong 1,2,4-triazole (34a-p)

Két qua nghién ctru cho thay tat ca cac hop chat déu c6 hoat tinh tic ché enzyme
a-glucosidase tot (ICso = 6,69 £ 0,18 — 113,65 + 2,94 uM), tot hon chat tham khao 1a
acarbose (ICso = 723,06 + 11,26 uM).
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1.2. Céc nghién ciru vé di vong 2-thioxothiazolidin-4-one
1.2.1. Pic diém ciu tao cia di vong 2-thioxothiazolidin-4-one
2-Thioxothiazolidin-4-one (thodanine) 1a mot hop chit dj vong 5 canh chta di
tb nitrogen va sulfur, c6 ngudn gbc tir thiazolidine (xem hinh 1.12).
S
s A
\\«NH
O
2-thioxothiazolidin-4-one
Hinh 1.12. Céu tric cac hop chit chira di vong thiazolidine

Céc hop chét rhodanine (2-thioxothiazolidin-4-one) 1a mot nhém di vong quan
trong, thu hut su quan tdm cuia nhiéu nha khoa hoc trong va ngoai nudc vé tong hop
héa hoc ciing nhu hoat tinh sinh hoc. Pic biét, cac dan xuét 5-arylidene rhodanine —
san pham cta phan tng ngung tu Knoevenagel giita nhom methylene linh dong trén
di vong 2-thioxothiazolidin-4-one va cac aldehyde thom — da dugc nghién ctru rong
rai. Nhiéu cong bd cho thay cac hop chét nay co hoat tinh sinh hoc da dang, bao gdm
khang nam, khang khuan, chéng ung thu, hd tro diéu tri dai thao duong va tham chi
dong vai tro dac bi¢t trong vi¢c phat hién ma tuy [8].

Bén canh do, ndi doi bén ngoai vong 2-thioxothiazolidin-4-one ctia cdc dan Xuét
5-arylidene ciing duoc x4c nhan ciu hinh (E/Z) thong qua tin hiéu trén phd 'H-NMR.
Cic hop chit ton tai cAu hinh (Z) c¢6 tin hiéu cta nhém methine
(=CH-) ¢ vung tir truong thip hon, tng véi 6 chuyén dich cao hon (khoang 7,80 —
8,00 ppm) so v&i cac tin hiéu ciia nhdm nay & cic hop chat tdn tai cdu hinh (E)
(khoang 7,42 ppm) [39], [40]. Ngoai ra, cac hop chét ton tai & cdu hinh (Z) con cho
thiy bén hon vé mit nhiét dong so v6i viée ton tai & cdu hinh (E) [41].

1.2.2. Mét s6 nghién ciru vé di vong 2-thioxothiazolidin-4-one

Nhom tac gia Guang-cheng Wang va cong su [42] di tong hop, thir nghiém hoat
tinh rc ché enzyme a-glucosdiase va cho két qua hop chat 35 v6i nhom thé chlorine
va rhodanine & vi tri sd 2 va sb 4 trén vong benzene thé hién hoat tinh t5t nhat
(ICso = 5,44 + 0,13 uM) khi so sanh véi chat dbi chimg duong 1a acarbose (ICso =
817,38 £ 6,27 uM).

a5 \n/NH

Hinh 1.13. Céu tric cac hop chit chira di vong 2-thioxothiazolidin-4-one (35)
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Nhom nghién ciru cia Mehul Zaveri va cong su [43] da tong hop thanh cong
cac dan xudt moi cia 3-benzyl-2-thioxothiazolidin-4-one (hinh 1.14) tir benzyl amine
bang phuong phap chiéu xa vi song, dat hiéu suit kha cao (76 — 85 %). Toan bo 11
dan xuit thu duoc (chu yéu ¢ dang dong phan Z) déu thé hién hoat tinh khang ky sinh

trung Plasmodium Falciparum (tic nhan gy bénh sbt rét).

NH
2 0 (o)
1. CS,, Et3N, EtOAc, it, 12h ©/\NJ$ Ar-CHO, Piperidine, EtOH ©/\ NJS;\
2. BrCH,COOH, NaHCO3, rt, 2h S MW, 100°C, 25 min S)\S Ar
3. HCI, reflux, 2h (36a-k)

H HO
_ N 0
Ar = —@ (36a) —@—F (36¢) @L/( (36e) [ ) (369) m (360) @ (36K)
H
N NG i
—@—CI(SGb) \E/) (36d) OZN/©\ (360) U (36h) —@—N(CH3)2(36])

Hinh 1.14. Tong hop cac din xuat chira di vong thiazolidine (35a-k)

C6 4 36b, 36¢, 36e, 36f trong s6 11 hop chét trén cho hoat tinh & ICso trong
khoang 0,7 dén 0,8 pg/mL, 6 hop chat 36a, 36g-k cho hoat tinh & ICso trong khoang
0,8 dén 1,2 ug/mL va chét 36d cho hoat tinh tot nhat & ICso 14 0,7 pg/mL.

T. Swathi va Medidi Srinivas [44] cling da thyc hi¢n thanh cong phan Ung
ngung tu thodanine véi 11 aldehyde thom dé tao ra 11 hop chat méi (hinh 1.15) bang
phuong phap chiéu xa vi séng, trong didu kién co bd sung chat xic tac
KAI(SO4)2.12H,0 va str dung nude lam dung méi phan tng

@]

S
. KAI(SO,), 12H,0 Z'\
Ik + ArCHO Y YRR HN%/\ r
o ” S MW >//s

(37) S (38a-k)

Ar = CgHj5 (a), 2-CICgH4 (b), pyridin-4-yl (c), 2,4-Cl,-CgH3 (d)
4-N0206H4 (e), thiophen--2-y| (f), 3-OCH306H4 (g)
pyridin--2-yl (h), 4-OHCgHj, (i), 4-CH3CgHy4 (j), 4-FCgH4 (k)

Hinh 1.15. Tong hop cac din xuat chira di vong thiazolidine (38a-k)

Xic tac str dung cho phan tng nay thi dé tim, ré tién, khong doc hai va than
thién voi moi trudng. Hidu suat phan tng tong hop cao (82 — 95 %) ma lai it ton thoi
gian phan tng (10 phut) hon so v&i cadc phuong phép khéc.

Thay vi sir dung phuong phép chiéu xa vi séng, nhom tac gia Xiao Liang [45]
da thyuc hién phan ung ngung tu giira thiazolidine va cac aldehyde thom bang cach
dun hoi luu v6i sy cd mit cia CH3COONH4 trong dung méi CH3;COOH (hinh 1.16).



SCH,COOCOH
s=C R >
SCH,COOH ™N //<
R4-NH, - S
0]
(39) (40)
R: R:

(41a)  cyclohexyl 4-COOH-Ph-CH:20-
(41b)  butyl 4-COOH-Ph-CH20-
(41c)  Dbenzyl 4-COOH-Ph-CH20-
(41d)  thiphen2-ylmethyl 4-COOH-Ph-CH20-
(41e)  phenyl 4-COOH-Ph-CH20-
(41f)  thiazol 27yl 4-COOH-Ph-CH20-
(41g) phenyl -COOH
(41h)  phenyl -COOH-CH=CH-
(41i)  4-NO2phenyl -COOH-CH=CH-
(41j)  2-Me-phenyl -COOH-CH=CH-
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7)-cHo

CH3COONH4/CH3;COOH
R:

(41k)  2-Me-phenyl
411 phenyl
(41m) phenyl
(41n)  4-Me-phenyl
(410)  2-Me-phenyl
(41p)  4-MeO-phenyl
(41q)  2-MeO-phenyl
(41r)  4-Cl-phenyl
(41s) 2-Cl-phenyl

R:

4-B(OH),-Ph-CH0-
4-COOH-Ph-
4-COOH-CH=CH-Ph-CH20O-
4-COOH-CH=CH-Ph-CH20O-
4-COOH-CH=CH-Ph-CH2O-
4-COOH-CH=CH-Ph-CH20-
4-COOH-CH=CH-Ph-CH2O-
4-COOH-CH=CH-Ph-CH20O-
4-COOH-CH=CH-Ph-CH-0-

Hinh 1.16. Tong hop cac din xuit chira di vong thiazolidine (41a-s)

Céc hop chat d3 tong hop cho thdy c6 hoat tinh ¢ ché Lymphoid Tyrosine
Phosphatase, v4i hoat tinh tt nhat thudc vé hop chat 41r, ICso = 2,85 + 0,19 uM).
Véi phuong phap tuong tu, cac dan xuat cia rhodanin-3-acetamide ciing dugc
tong hop boi Mohsinul Mulk Bacha va cong sy [46] (hinh 1.17).
Céc hop chét tong hop dugc dénh gia vé kha ning tc ché enzyme aldehyde

reductase (ALR1) va aldose reductase (ALR2). Két qua nghién ctru in vitro cho thiy

cic dan xuét vanillin c6 hoat tinh uc ché vuot troi ddi véi ca ALR1 va ALR2.

HQN/}(OH CS,, NH,OH

CICHZCOONa

(42)

HCI

SJ( )—OH
‘\«

(e}
(43)
R Ry
(45a) OH  OCH;
(45b) OH  OCH;
(45¢c) OH  OCH;
(45d) OH  OCH;
(45¢) OCH; H
(45f) OCH; H

(45g) OCH; H

R CHO
R1J© R

S O

CH3;COOH
(0]
(44)
1. (CoH5)3N
. 2.S0Ch,
Aniine 3. RoNH;
Morpholine S O

4-Aminosalicylic acid

Pyrrolidine

4-Aminobenzoic acid R S/[< }Rz
Aniline N
Morpholine 7

T R1

(0]
(45a-g)

Hinh 1.17. Tong hop cic din xuit chira di vong thiazolidine (45a-g)
Hop chét 45¢, 45d, 45e va 45f cho hoat tinh (rc ché ALR1 t6t nhat va hop chit
45a va 45f cho hoat tinh trc ché ALR2 t6t nhat. Nhin chung, hop chit manh nhat tc
ché ALR?2 14 45f v&i ndng d6 trc ché 0,12 + 0,01 pM.

Céc nghién ctru docking phan tir ciing d3 duogc thuc hién dé khao sat kha ning

lién két cta cac dan xudt di tong hop véi ca ALR1 1An ALR2 va déu cho thay cac

tuong tac hiéu qua trong khoang gin két.
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Ciing v6i phuong phap tong hop gidng nhu tic gia trén, H. B’Bhatt va S. Sharma
[47] dd ngung tu thanh céng 8 dan xuét chira ddng thoi di vong thiazolidine va
pyrazole (hinh 1.18) thé hién hoat tinh khang khuin Gram 4m va Gram duong tur
trung binh dén tot, ddng thoi hoat tinh cua nd ciing manh hon so véi hop chat chi

chtra nhan pyrazole.

(0]
NH, \_ Mg N
S XN Cl N \
CS,, NH,OH s w Y
CICH,COONa ¢ Nw o

o

HCI

Cl

(46) (47) (48a-h)

R

R = H (48a), CH; (48b), OH (48c), NO, (48d)
F (48e), Br (48f), Cl (48g), OCHj (48h)

Hinh 1.18. Tong hop cac din xuit chira dj vong thiazolidine (48a-h)

Hién nay, cac phan (mg “tit ca trong mot” (one-pot) ciing dugc quan tdm
nghién ctru béi tinh tién loi, khong phai thuc hién phan Gmg nhiéu lan, tiét kiém thoi
gian phan ung. Bang cach nhu vay, Anusaya S. Chavan ciing nhom nghién ctru cia
minh [48] d3 tién hanh tong hop cac hop chat chtra di vong thiazolidine, st dung
enzyme c0 trong men banh mi lam xtc tac (hinh 1.19).

CHO S
R JL N,

HyN N Baker's yeast N N
2N" N Baker'syeast_ i Y
+ CH3CN,rt
O&O (49a-j)

R = H (49a), 2-NO, (49b), 4-F (49c), 4-OMe (49d)
4-OH (49e), 4-CI (49f), 4-NMe, (49g)
PhCH=CHCHO (49h), 3,4-diOMe (49i), 2-OH (49j)

Hinh 1.19. Tong hop cac din xuit chira di vong thiazolidine (49a-j)

Céc hop chét trén duoc thuc hién trong diéu kién siéu am véi qua trinh don
gian, dugc tién hanh & nhiét d6 phong vai thoi gian ngan. San pham thu duoc véi
hiéu suat cao (71 — 96 %).

Ngoai cic phuong phap tong hop ké trén, cic hop chat chira di vong 2-
thioxothiazolidin-4-one con duoc tong hop bang cach cho amine/hydrazide tac dung
véi acid bis(carboxymethyl)trithiocarbonate (hay acid thiocarbonyl-bis-thioglycolic).
Ap dung phuong phap nay, cac tac gia [49] da tong hop duoc 2 chéat 50, 51 (hinh
1.20), sau d6 cho cac chat nay ngung tu voi cac aldehyde dé tao thanh 17 hop chat
(572,5°7)-3,3’-(1,4-phenylenebis(methylene)-bis-(5-arylidene-2-thioxothiazolidin-4-
one). Cac hop chat nay duoc thiy co kha ning (rc ché glycogen synthase kinase-3
(GSK-3) dung diéu tri bénh tiéu dudng, bénh Alzheimer [49].



N
S O (50) (52)

Hinh 1.20. Céu tric cac hop chit chira di vong thiazolidine (50 — 52)

Tai liéu [50], K. Mendoza va cong su cling md ta viéc tong hop hop chat 52
(hinh 1.20) bang phan ung gilta 4,5,6,7-tetrahydrobenzo[b]thieno[2,3-d]-2-
methylpyrimidin-4-amine v6i1 acid thiocarbonyl-bis-thioglycolic. Phan tmg cua 52
v6i cac aldehyde sau d6 di tao thanh 10 dan xuat 5-arylidene twong ting.

Phan tUng cua (benzothiazol-2-yl)hydrazine vé&1 acid thiocarbonyl-bis-
thioglycolic da tao thanh 3-(benzothiazol-2-ylamino)-2-thioxo-4-thiazolidinone 53
(hinh 1.21). Sau khi cho 53 tac dung 1an luot v6i cac aldehyde thom, cac tac gia [51]
dd thu duwoc 7 hop chit 5-arylidene-3-(benzothiazol-2-ylamino)-2-thioxo-4-
thiazolidinone. Cac hop chét nay duoc thay c6 hoat tinh & muc d6 trung binh trong
viéc trc ché su phat trién ctia 9 loai té bao ung thu duoc thtr nghiém bao g6m ung thu
bach cau, ung thu da, ung thu phéi, ung thu dai trang, ung thu h¢ than kinh, ung thu
budng trimg, ung thu than, ung thu tuyén tién liét va ung thu vi; trong d6 hop chat
2-{2-[3-(benzothiazol-2-ylamino)-4-oxo-2-thioxothiazolidin-5-ylidenemethyl]-4-
chlorophenoxy }-N-(4-methoxyphenyl)acetamide thé hién hoat tinh tSt nhat.

H N
©) N’N \</ @ @) N /\(/NQ
S)%S ° S)%SHN
(53) (54)

Hinh 1.21. Céu tric cic hop chit chira di vong thiazolidine (53 — 54)

Trong nghién ctru ctia Georgina N. Masoud va cong su [52], sau khi tong hop
hop chét 3-[(1H-benzo[d]imidazol-2-yl)methyl]-2-thioxothiazolidin-4-one 54 (hinh
1.21), cho chit nay ngung tu véi cac aldehyde khac nhau di tao thanh 10 hop chit 3-
[(1H-benzo[d]imidazol-2-yl)methyl]-5-(4-dimethylaminobenzylidene)-2-
thioxothiazolidin-4-one c6 kha ning khang cac dong té bao ung thu MCF-7 (ung thu
vi), HCT 116 (ung thu dai trang), Hep-G2 (ung thu gan).

Theo L. Mosula va cong su [53], 8 dan xuét ctia benzothiazole 55a-h duoc téng
hop tir benzothiazol-2-ylhydrazine va 5 hop chit 56a-e dugc tong hop tir (2-
oxobenzothiazol-3-yl)acetohydrazide déu c6 hoat tinh khang khéi u trén cac dong té
bao ung thu dugc thir nghiém: ung thu than, ung thu phdi va ung thu budng tring;
trong d6 hop chat 2-{2-[3-(benzothiazol-2-ylamino)-4-oxo-2-thioxo-thiazolidin-5-
ylidenemethyl]-4-chloro-phenoxy } -N-(4-methoxyphenyl)acetamide té ra c6 hi¢u qua
nhat v6i cac gid tri logGlso va logTGI trung binh lan luot 13 -5,38 va -4,45 (hinh 1.22).
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55a, 56a: Ar = 4-(CH3),NCgHy, 55b, 56b: Ar = 4-(C,Hs5),NCgH,; 55¢, 56¢: Ar = 3-CH;0-4-HOCH;;
55d: Ar = 2-(4-CH;0CgH;NHCOCH,0)-5-CICgH3;

56d: Ar = 4-CgHsCgHy;

55e: Ar = 2-(4-C,Hs0CO-CgHsNHCOCH,0)-5-CICgH3;

56€: Ar = 3-CH;0-4-(4-CICgH4,NHCOCH,0)CgHs;

55f: Ar = 2-(4-H,NS0,CqH4NHCOCH,0)-5-CICgHS;

55g: Ar = 3-CH30-4-(4-CH30CH,NHCOCH,0)CgHs;

55h: Ar = 2-(2-CH;C¢H;NHCOCH,0)-5-BrCqHs.

Hinh 1.22. Céu tric cac hop chit chira di vong thiazolidine (55a-h), (56a-e)
Sau khi dugc tong hop bang phan tmg cua hydrazide twong ung véi acid
thiocarbonyl-bis-thioglycolic, hop chat 2-(4-methyl-2-ox0-2H-chromen-7-yloxy)-N-
(4-ox0-2-thioxothiazolidin-3-yl)acetamide dugc ngung tu voi cac aldehyde thom dé
tao thanh 8 hop chit N-(5-arylidene-4-ox0-2-thioxothiazolidin-3-yl)-2-(4-methyl-2-
0x0-2H-chromen-7-yloxy)acetamide 57a-h [17] (hinh 1.23).
CHs S—CO,H CHy

S
> S—CO,H — o
N N
0”0 o/\[( “NH, 0”0 s/\[( \N)S
o 0

S
| ArCHO
CHj3

=
S
S

(57a-h) ©

S

Ar = 4-(CH3)2NC6H4, 4-HOC6H4, 4-CH30C6H4, C6H5
4-BrCqHy, 4-CICgH,, 4-NO,CgHa, 2-NO,CgHy

Hinh 1.23. Tong hop cac din xuit chira di vong thiazolidine (57a-h)

Két qua nghién ctru ciing chi ra rang 8 hop chat nay thé hién hoat tinh khang
Staphylococcus aureus (vi khuan Gram (+)).
1.3. Cac nghién ciru vé din xuit ciia acid 2-(naphthalen-1-yl)acetic

Naphthalene 13 phén tir chira vong thom hai vong don gian nhét, c6 ngudn gbc
tir nhya than da. N6 13 mot chat ran mau trang, c6 mui hing nong. Naphthalene lan
dau tién duoc phat hién boi nha hdéa hoc nguoi Scotland vao nam 1819. Michael
Faraday 1an dau tién bao cdo cong thirc phan tir ctia n6 (CioHs) vao nam 1826 [18].

Acid 2-(naphthalen-1-yl)acetic hay acid 1-naphthylacetic (NAA) (hinh 1.24) 1a
mdt dan xuat naphthalene dugc stir dung rong rai lam thudc diét nAm dé kiém soat cac
bénh trén trai cay va dugc st dung nhu mot chét diéu hoa sinh truong thuc vat, ngan

ngura su rung trai sém [19].
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NAA lam ting dang ké sy hinh thanh soi cellulose trong thuc vat khi két hop
v6i mot phytohormone — acid gibberellic. NAA di dwogc st dung trén nhiéu loai cay
trong khac nhau bao gom tdo, 6 liu, cam, khoai tdy va nhiéu loai cay trong khéac [19].

COOH

Hinh 1.24. CAu tric ciia acid 2-(naphthalen-1-yl)acetic
Tir acid 2-(napthalen-1-yl)acetic, Zigiang Li cung cong sy [54] di chuyén hoa
thanh hydrazide (58) sau d6 vong hoa thanh cac hop chit chira di vong triazole rdi
cho phan irng véi céac acid phenoxy acetic ¢ mat phosphoryl chloride trong 10 vi song
30 phiit & 155 °C tao thanh cac hop chét di V(‘)ng triazolothiadiazole mdi.

0]

\>‘SH
OH
OO 1. 1,1-carbonyldiimidazole, THF 1.CS, KOH, EtOH
2. NaHy.H,0 2. NoH, H,0

(58) (59)
Ar—OCH,COOH
POCI,
MW, 30 min

0,
Ar = CgHs (60a) 155°C
4-F-CgHy (60b)

4-NO,-CgH, (60h)
2-CH3-4-Cl-CgHs (60i) (60a-i)

ies e i
sost i i
2-napthyl (60g) \<\O’Ar
Hinh 1.25. Tong hop cac hop chat di vong (60a-i) tir acid 2-(naphthalen-1-
yDacetic
Céc hop chét (60a-i) dugc téng hop voi hiéu suét rat cao (93 — 96 %) (hinh
1.25). Két qua nghién ctru hoat tinh khang lao cho thay hop chat 60b va 60h cho
két qua t6t (ICs0 = 0,5 — 14,2 pg/mL).
Ciing tr hydrazide 58, céac triazolothiadiazole da dugc nhém tac gia
V. Mathew [6] tong hop va nghién ctru hoat tinh khang viém, giam dau, khang khuan,
khang nam. Nhung thay vi tong hop hydrazide 58 bang phan ung giita acid
2-(napthalen-1-yl)acetic véi 1,1’-carbonyldiimidazole r6i hydrazine hoa nhu tai li¢u
[54] thi Mathew va cong sy cia minh tong hop hop chat 58 bang phwong phéap phd
bién hon 1a hydrazine hoa ester cia acid 2-(napthalen-1-yl)acetic. Quy trinh tong hop
céc triazolothiadiazole ciing c6 khac biét 61a-h (hinh 1.26), dun hoi luu hdn hop phan
g trong 7 gio thay vi chiéu xa vi séng trong 30 phut, hiéu sut phan tng dat tir
50 — 60 % ciing thip hon so v6i cong bd trude day [54].
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Trong s6 cac hop chit di téng hop, chi co 61a, 61d, 61h thé hién hoat tinh khang
khuan, khang ndm trong d6 hop chét 61h thé hién hoat tinh khang khuén t6t nhat.

\>~SH
N
NH,
NaHg. H20/EtOH 1. CS,, KOH, EtOH
2. NoHy.H

cl OH l RCOOH
R= —( /N 8N _CN /N POCI,
CHs CeHs OH N~N

(61a) (61b) (61c) (61d) $
—HC=HC OH et HiC<i}No —HC obm CO N= S
o Sl o ~,
(61¢) (61f) (61g) (61h) (61a-h)
Hinh 1.26. Tong hop cac hop chit di vong (61a-h) tir acid 2-(naphthalen-1-
yDacetic
Thay vi tong hop 4-amino-5-(naphthalen-1-ylmethyl)-4H-1,2,4-triazole-3-thiol
59 thong qua hydrazide cua acid 2-(napthalen-1-yl)acetic, Atheer A. Ali va cong su
[55] da dun thiocarbohydrazide véi acid 2-(napthalen-1-yl)acetic dén khi néng chay,
san pham tach ra duoc xir Iy bang dung dich NaHCO3 bio hoa rdi loc va két tinh lai
bang ethanol. Triazole 59 sau d6 cho tac dung voi 4-hydroxybenzaldehyde dé tao
thanh base Schiff ding dé tao phirc nano vdi Cu?* 62 (hinh 1.27).

N-N /N\N
COOH | D—sH O /
NHNH, N N
=d \ SH
s=cC NH, N

\ HO—< >—CHO 4
—_— >

LT

(62)

Hinh 1.27. Tong hop cac hop chit di vong (62) tir acid 2-(naphthalen-1-
yDacetic
Phtc chat 62 nay thé hién hoat tinh e ché té bao MCF-7 & ndng do rat thap,

diéu nay cho thiy tiém ning tmg dung trong viéc khang ung thu va cia né.
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Ngoai téng hop thanh 4-amino-5-(naphthalen- 1-ylmethyl)-4H-1,2 4-triazole-3-
thiol thi hydrazide 58 con duoc dung dé tong hop cac hop chat 4-aryl-1,2,4-triazole
nhu bao cao trong cong trinh ciia nhom tac gia P. J. Kothari [56] thyc hién vao nam

1978 theo hinh 1.28.
N’N N-N

CONHNH, \>‘SH ! N\>‘SCHZCOOH
\ 1. CICH,COOH / \
NCS / . 2. NaOH N
SeE=NoRUE sl poRul
NaOH
(58) HCI (63a-) (64a-f)

R = H (a), 4-Cl (b), 4-Br (c), 4-I (d), 2-CHj (e), 3-OCHj (f)
Hinh 1.28. Tong hop cac hop chit di vong (64a-f) tir acid 2-(naphthalen-1-
yDacetic

Céc hop chét 64a-f va 64a-f mic du duoc tong hop bing phuong phap truyén
théng nhung cho hiéu suit khé cao (69 — 100 %), dang cht y nhat 13 hop chat 64d véi
hi¢u suat dat 100 %.

1,3,4-Oxadiazole cling dugc biét dén nhu 1a mot hop chit co6 hoat tinh sinh
hoc phong phi, va chung ciing dugc tong hop tir hydrazide 58 bdi Mohd Fadhlizil
Fasihi Mohd Aluwi va cong su [57]. Trong nghién ctru ndy, cac hop chit oxadiazole
d3 duoc tong hop ca tir acid 2-(naphthalen-1-yl)acetic va acid 2-(naphthalen-2-
yl)acetic (hinh 1.29).

0 O 1. CS,, KOH, EtOH N—-N
€OH/H,S0, N,Hg.H0 I Y—g
R\)J\OH MeOH/H,SO R\)J\OMe R\)J\NHNH 2. HCI >‘ H
(55) (66)
(65) (66)
Hinh 1.29. Tong hop cac hop chit di vong (65 — 66) tir acid 2-(naphthalen-1-

yDacetic

Céc oxadiazole 65, 66 (hinh 1.29) (dugc thay c6 kha nang tic ché hoat dong cia
tyrosinase (ICso 1an luot 13 40,46 uM va 27,42 uM), ddng thoi khong gy doc té bao
d6i voi té bao SK-MEL-28 (té bao hic t6). Didu nay cho thiy tiém niang ng dung
trong viéc trc ché tyrosinase cua cic hop chat trén.

Nhitng hop chit chira dong thoi di vong benzimidazole va oxadiazole véi nhom
thé naphthyl ciing d3 duoc tong hop bdi cac nha khoa hoc dén tir An Do [18].
Két qua thir nghiém hoat tinh sinh hoc chi ra hop chit 67¢ (hinh 1.30) cho hoat tinh
gay doc tot nhat véi té bao ung thu MDA-MB-468 (ung thu vii) va SK-MEL-28 (ung
thu té bao hic t6). Diéu nay c6 thé do dic trung hit electron tét ciia nhdm nitro boi
vi hop chét 67d voi nhom thé methoxy day electron cho hoat tinh trung binh véi 2

dong té bao ung thu trén.



20

COOH
C[ NH2
OO NH, @E CICH,COOC,Hs @[

HCI 4N
CHZCOOCsz

N2H4 H,O

50 =y e ey 0

CH,CONHNH,

\N/ \ / o
(67a-f) R =H (a), 4-Cl (b), 4-NO, (c), 4-OCH3; (d), 4-N(CH3), (e), 2-OH (f)

Hinh 1.30. Tong hop cac hop chat di vong (67a-f) tir acid 2-(naphthalen-1-
yDacetic

Parkinson 13 bénh rdi loan van dong pho bién thr hai trén thé gidi thuong xay
ra khi nhom té bao trong nao bi thoai héa, khong thé kiém soat duoc van dong cua co
bap, khién cho con ngudi di lai kho khin, cir dong chan chap, chén tay bi run, cting.

Hién nay chua c6 phuong phap diéu tri triét dé ma chi co thé dung thudc dé cai
thién chat lwong cudc séng, tri hodn tién trinh ctia bénh [58]. Do do, viéc nghién ctru
cac loai thudc c6 tac dung véi bénh Parkinson ciing duoc nhiéu tic gia quan tim ma
Gomathy S. Gyanendra Singh va cong sy ctia minh [20] 1a mot trong s6 do.

Ciing xuat phat tir hydrazide 58, nhoém tac gia da tong hop thanh cong cac hop
chét chira di vong thiazolidine v&i hoat tinh trc ché Parkinson (hinh 1.31).

Trong s cac hop chat di tong hop, cac hop chat 68c, 68d, 68e thé hién hoat
tinh ¢ ché Parkinson t6t va hop chat 68c thé hién t6t nhat. Cac théng sd lién quan
chit ché& dén Parkinson trén 1am sang va vi¢c diéu tri béng thude da bao vé duoc ndo
chudt b1 bénh.

COOH COOC,H5 COONHNH,
“ CszOH/H2304 “ N2H4 H,O “ RCHO OO

(58)

= (68a) HSCHZCOOH

«i}mcm)2 (68b)
(68c) Q Y\S

_N
NO, INi \(
o > o N
rom (68e)
OH (68a-e)

Hinh 1.31. Tong hop cac hop chit di vong (68a-e) tir acid 2-(naphthalen-1-
yDacetic
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Mot nghién ciru khac cling ciia nhom tac gia Gomathy [59] lién quan dén
Parkinson, trong d6 di tong hop nén cac hop chit di vong 4 canh chta nitrogen 1a
2-azetidinone (hinh 1.32). Tuong ty nhu diy chit 68a-e thi & diy 69a-e nay, hop chit

69¢ ciing cho hoat tinh ¢rc ché Parkinson tot nhét.

COOH COOC,H5 COONHNH,
“ CaHsOHIH;S0, “ NoHaHO “ _RCHO _

(69a)

CICHZCOCI
—@— N(CHg), (69b)

Q (69¢) q
NO,

—©—0H (69d)

—QOCHa (69e)

OH (69a-e)

Hinh 1.32. Tong hop cic hop chit di vong (68a-e) tir acid 2-(naphthalen-1-
yDacetic
1.4. Gi6i thiéu hoat tinh {rc ché enzyme o-glucosidase

Bénh dai thao duong la mot van dé suc khoe toan cau dang lo ngai, tac dong
nghiém trong dén gan nira ty nguoi. N6 dugce xem 1a mot trong nhitng rdi loan chuyén
hoa nghiém trong nhat, xuat phat tir tinh trang khang insulin hodc rbi loan chuyén hoa
glucose trong méu [60]. Tinh trang ndy thuong di kém véi nhiéu bién ching khac
nhau nhu: bénh tim mach, bénh vong mac, bénh than, bénh than kinh, loét chan va
hoai tur [61].

Viéc kiém soat bénh dai thao duong 1a mot trong nhiing thach thirc 16n nhét cia
thé ky 21, vé6i ty 16 mac dai thio duong trén toan cu dang gia ting nhanh chong va
duogc du bao s€ dat 592 triéu ca vao nam 2035, trong d6 khoang 90% la dai thao
duong type 2, dic trung bai tinh trang dé khang insulin [62], [63].

Bén canh liéu phap tiém insulin truyén thong, hién nay da c6 nhiéu loai thudc
diéu tri duong udbng duge phé duyét cho bénh dai thao dudng type 2, véi cdu trac hoa
hoc va co ché tic dung da dang, bao gom: sulfonylurea, meglitinide, biguanide,
thiazolidinedione, thudc trc ché dipeptidyl peptidase-4 (DPP-4), thudc trc ché dong
véan chuyén natri-glucose (SGLT?2), va thudc trc ché a-glucosidase (AGI) (hinh 1.33)
[64], [65].
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Hinh 1.33. Céu tric mét so6 hop chit diéu tri bénh dai thao dwong
AGI ndi bat nho co ché ngin can sy phan giai va hip thu carbohydrate tai rudt
non [66], tir 6 giup 1am giam mirc dudng huyét sau an. Vi co ché tac dong nay, AGI
ngay cang duogc nghién ctru nhu céc tdc nhan thay thé hodc bd tro dé dat duoc lidu
phap hiéu qua va an toan trong viéc kiém soat bénh dai thao dudng type 2 [67]-[69].
Tuy nhién, cac AGI da dugc phé duyét nhu acarbose va voglibose (hinh 1.34)
chi gin két thuan nghich v6i enzyme muc tiéu va nhanh chéng bi dao thai qua duong
rudt, dan dén thoi gian tac dung duoc luc hoc ngén va hiéu qua chua t6i wu [66].
Nhitng han ché nay di thic ddy cac nha nghién ctru phat trién cac din xuét tong hop

méi voi kha nang gin két bén virng va thoi gian duy tri hiéu qua duogc 1y dai hon.
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Hinh 1.34. Ciu tric ciia cic hop chit e ché enzyme a-glucosidase

Nhiéu tién bo da dat duoc trong vi¢c phat trién céc hop chat di vong co nguén
gbc tu nhién hodc tong hop v6i hidu qua e ché o-glucosidase da dang [70]-[72].
Trong s6 do, cau truc triazole dd duoc st dung lam khung nén cho nhiéu dan xuét
tong hop co hoat tinh chéng dai thao duong day trién vong [73], [74], v6i kha ning
gan két chon loc manh mé vao enzyme a-glucosidase & rudt non [75]. Co ché tac
dong nay khong nhimng giam thiéu tac dung phu ma con mé ra huéng di méi cho phat
trién cac liéu phap diéu tri dai thdo dudng trong tuong lai.

Vi dy, mot loat hop chat méi tong hop nhu 4-(arylidene)amino-1,2,4-triazole-
5-thiol [76] va cac dan xuat 4-amino-1,2,4-triazole [13] (hinh 1.35) da cho thay kha
nang tc ché o-glucosidase manh mé véi gia tri ICso chi tir 1,49-6,44 uM, thap hon
nhiéu so vai cac thude chuan.

o '\/l-':l)\ S~ OH N—'\{%

' SH

Qia's NN

S N

3 0”0
Ar O

(69) (70)

Hinh 1.35. Céu tric hop chit chira dj vong 1,2,4-triazole (69, 70)

Nafeesa va cong su [12] dd bao cao viéc tong hop cac dan xuat 3,4,5-

N Ho

trisubstituted-1,2,4-triazole st dung p-chlorophenylsulfonyl chloride va ethyl
nipecotate 1am nguyén lidu ban dau, dong thoi danh gia kha ning tc ché enzyme -
glucosidase ctia cic hop chét nay trong diéu tri dai thio dudng. Trong nghién ctu
nay, phan 16n cac dan xuét tong hop thé hién hoat tinh rc ché enzyme tir trung binh
dén kha. Trong s6 d6, hop chat 71 (hinh 1.36) cho thay kha nang @c ché manh nhat
v6i gia tri ICso dat 79,42 pM. Hoat tinh nay duogc cho 1a lién quan dén sy hién dién
ctia nhom thé 3,4-dimethyl trén vong phenyl gan v6i nhom amide. Cac hop chét co
nhom methyl gén tai vi tri ortho thé hién hoat tinh yéu nhét trong day chat.

Két qua nghién ctru docking phan tir cho thay cac nguyén tir nitrogen trén vong
triazole hinh thanh hai lién két hydrogen voi amino acid Lys422 ctia enzyme. Vong

p-chlorophenyl con tham gia twong tac xép chong n—n v6i amino acid Trp417.
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Nhitng tuong tdc nay dugc xac dinh la tuong tac quan trong trong hoat tinh
chdng dai thao dudng. Ngoai ra, trong nghién ctru tan huyét, hop chit 71 nay thé hién
mirc d6 tan huyét cao nhat véi ty 18 ly giai hong cau 1a 14,7%, cao hon dang ké so véi
nhém ching am (PBS), qua d6 cung ¢ thém tiém ning tién 14m sang cta cac hop

chét nay trong viéc phat trién thudc diéu tri dai thao duong [12].

B 7/:
S\
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\

. w \/\/Z(N/Q/CHB
H CHj

(71)
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Hinh 1.36. Céu tric hop chit chira di vong 1,2,4-triazole (71)

Ciing 14 dan xuét acetamide, tuy nhién nhitng hop chit do nhoém nghién ctru ctia
Asif va cong sy [77] cong bd dua trén khung cau tric azinane-triazole c6 su khac biét
dang ké, nhom phenyl trén vong triazole dugc thay thé bang nhém methyl, va thay
d6i cau ndi giira triazole va mach acetamide tir ethylene thanh methylene. Nhitng bién
d6i nay c6 thé anh huong dén tinh chét dién tir va kha ning twong tic véi enzyme
dich, do d6 tao ra dan xuét c6 hoat tinh trc ché a-glucosidase cao 72 (hinh 1.37) véi
gia tri ICso dat 29,37 pM. Phan tich mdi quan hé ciu triic — hoat tinh (SAR) cho thay,
viéc gin thém hé aliphatic vao phan tir lam ting hoat tinh so véi cac dan xuat chira
nhom cyclohexyl hodc phenyl. Trong s cic chat c6 nhém thé methyl-phenyl, cac
hop chit c6 nhom thé & vi tri meta thé hién hoat tinh manh nht. Nguoc lai, ddi véi
cac hop chit c6 nhom thé gin & vi tri ortho thi nhom methyl lai cho hoat tinh yéu
nhat trong s cac nhom thé methyl, methoxy, ethyl.

O

\\S//(’)\j H

] CQ H+M-N X CHs

3 b H N»\S/\Y( \Q/
40 ° CHs

(72)
Hinh 1.37. Céu tric hop chit chira di vong 1,2,4-triazole (72)

Mentese va cong su [78] da téng hop va thyc hién nghién ctru dong hoc enzyme
d6i voi mot loat dan xudt N’-(2-(3,5-disubstituted-4H-1,2,4-triazole-4-yl)acetyl)-
6/7/8-substituted-2-ox0-2H-chromen-3-carbohydrazide nham danh gia kha ning tic
ché enzym a-glucosidase. Cac hop chat tong hop cho thay hoat tinh {rc ché enzyme
a-glucosidase dang ké, véi gia tri ICso dao dong tir 0,96 pg/mL dén 32,86 pg/mL.
Trong d6, hop chét 73 (hinh 1.38), mang nhom thé 8-methoxy trén vong coumarin,
thé hién hoat tinh manh nhat voi gia tri ICso dat 0,96 + 0,02 pg/mL.
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Hinh 1.38. Céu tric hop chit chira di vong 1,2,4-triazole (73)

Nhimng hop chat khac chira khung 1,2,4-triazole ciing da duoc tong hop bai
nhoém nghién ciru ctia Gani va cong su [79]. Cac hop chat nay duoc danh gia hoat
tinh trc ché in vitro trén ca enzyme o-amylase va a-glucosidase. Trong diy chat da
téng hop, hai hop chat 74 (mang nhom thé 2,5-dimethoxy) va 75 (mang nhom thé 6-
methoxy-2-hydroxy) (hinh 1.39) thé hién kha ning trc ché manh nhat trén cé hai loai
enzyme. Tai ndng d6 100 pg/mL, 74 Gc ché a-glucosidase va o-amylase lan luot 1a
70,24% va 63,63%, trong khi 75 dat muc 71,02% va 71,29%. Nghién ctru mbi quan
hé cau trac — hoat tinh (SAR) cho thiy cac nhom thé tai vi tri ortho va meta dong vai
trd quan trong trong hoat tinh trc ché. Két qua docking phan tir cho thiy ca hai hop
chat déu gén vao vi tri hoat dong cua enzyme, cu thé, 74 tao bdn lién két hydrogen
v61 cac amino acid Asp542, Arg526, Leu577 va Asp327, trong khi 75 tao hai lién két
hydrogen v6i Thr205 va Glu300. Sy 6n dinh trong khoang gin két ciia enzyme cho

thiy trién vong phat trién cac hop chét nay thanh chét e ché a-glucosidase mai trong

tuong lai.
HsCO
N-N
' \»Q e
OCH,4
(74) (75)

Hinh 1.39. Ciu tric hop chit chira di vong 1,2,4-triazole (74, 75)

Bén canh khung 1,2,4-triazole, cac dan xuat chua di vong thiazolidine cling thu
hut sy quan tim nghién ctru nhd tiém ning g dung trong kiém soat rdi loan chuyén
hoéa glucose. Pang chu ¥, Cuc Quan 1y Thuc pham va Dugc pham Hoa Ky (FDA) da
phé duyét mot s6 thudc thudc nhom thiazolidinedione (TZD), ching han nhu
Pioglitazone va Rosiglitazone (hinh 1.40), trong diéu tri bénh 1y dai thao duong.
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Pioglitazone Rosiglitazone
Hinh 1.40. CAu tric cac hop chit diéu trj dai thao duwong do FDA phé duyét

Céc thudc trén duoc biét dén v6i kha ning cai thién d6 nhay insulin, ting cudng
st dung glucose va giam san xuit glucose tai gan [80]. Tuy cai thién dugc d6 nhay
insulin, cac thudc TZD khong tac dong dén qué trinh phén giai carbohydrate tai rudt
non nhu nhém tre ché a-glucosidase — thude udng c6 kha niang kiém soat dudng huyét
sau an hi¢u qua va ti¢n dung hon so vdi insulin dang tiém [81]. Nho uu diém do,
nhiéu nghién ciru da chuyén hudng sang thiét ké cac dan xuat thiazolidinone theo co
ché nay, trong d6 ndi bat 1a cac hop chat 5-arylidene-2-thioxothiazolidin-4-one [16],
[42], [82].

Mot vi du tiéu biéu 13 hop chat 76, 77 (hinh 1.41) trong ddy cac hop chat do
Vasantha Kumar va cong su [16] tong hop c6 kha nang rc ché enzyme o-glucosidase
rat tot voi ICso lan lugt dat 4,76 + 0,64 uM va 4,91 + 0,45 pM.

EWapss J Oy

(76) (77)

Hinh 1.41. Céu tric hop chit chira di vong 2-thioxothiazolidin-4-one (76, 77)
Nhom téc gia Viét Nam, Bui Thi Thuy Linh va cong sy [83] ciing tong hop mot
hop chét lai giita 2 loai di vong 14 quinazoline va 2-thioxothiazolidin-4-one 78 ciing
cho hoat tinh trc ché enzyme o-glucosidase t6t. Nghién ctru chi ra vai tro ctia nhom
thé & vi tri s6 5 trén vong thiazolidine anh hudng dén hoat tinh (c6 nhom thé & vi tri
nay thi moi thé hién hoat tinh). Bén canh d6, nhém thé déy electron cho hoat tinh tdt
hon nhom thé hit electron, hoat tinh tdt nhat dén tir hop chit chtra nhém -CHs 6 vi

tri para trén hop phan benzylidene (hinh 1.42).
o /©/CH3
[ :[ N 0
H
N/)\s/\[( NN
o S)\s

(78) CHj

Hinh 1.42. Céu tric hgp chit chira di vong 2-thioxothiazolidin-4-one (78)
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Tuong ty, nhom tac gid Mahendra Gowdru Srinivasa va cOng sy [84] cling
nghién ctru va tong hop thanh céng cac hop chét lai giita benzothiazole va
2-thioxothiazolidin-4-one 79. Nhitng hop chit nay thé hién hoat tinh trc ché enzyme
a-glucosidase dang ké, cho thdy tiém ning tmg dung trong thiét ké cac chit diéu tri
dai thao dudng type 2. Lién quan cdu trac — hoat tinh ciing chi ra cac hop chit chta
nhém day electron cho hoat tinh t6t hon nhom rat electron, trong d6 hop chit c6 hoat

tinh cao nhat chira nhém -OH & vi tri para trén hop phan benzylidene (hinh 1.43).
o

N z
CLo X U,
S

(79)
Hinh 1.43. Ciu tric hop chit chira di vong 2-thioxothiazolidin-4-one (79)

Ngoai hai loai di vong da dé cap, naphthalene ciing 1a mot khung cau tric day
htra hen trong thiét ké cac chat e ché enzyme a-glucosidase. Nhiéu dan xuét tir
naphthalene di cho thay hoat tinh sinh hoc dang chu ¥ dbi véi cac enzyme thily phan
carbohydrate nhu a-glucosidase va o-amylase, qua d6 thé hién tiém ning trong kiém
soat taing duong huyét sau in [85], [86]. Pic biét, cac hydrazide mang nhan
naphthalene gan day (80, 81) dugc tong hop da cho thdy kha ning @c ché a-
glucosidase & nong d6 micromolar thap, ciing ¢6 trién vong (mg dung trong diéu tri
dai thdo duong type 2 (hinh 1.44) [86], [87].

(0]
’ 0 ~ N
N N~

N
OH / H
C L
N. =
N H
(80) 0 (81)
IC50=2,8£0,03 uM IC57=16,96 + 0,39 uM

Hinh 1.44. Mot s6 cAu tric naphthalene trc ché enzyme o-glucosidase (80, 81)
Tt nhitng khao sat trén cho théy, ca 1,2,4-triazole, 2-thioxothiazolidin-4-one va
naphthalene déu 13 nhitng khung cau trac di vong c6 hoat tinh sinh hoc cao, dic biét
trong thiét ké cac chat {rc ché enzyme a-glucosidase. Viéc két hop cac don vi cau tric
nay trong ciing mot phan tir, chang han nhu cac hop chat lai naphthalen-triazole hoic
napthalene-thiazolidine khong chi ky vong su tang cuong tuong tac véi vung hoat
dong clia enzyme ma con méd ra huéng phat trién cac loai thudc diéu tri dai thao

duong thé hé¢ moi, ¢ hi€u qua cao va dd an toan dugc cai thién.
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1.5. Gidi thi¢u phuwong phap docking phan tir

Trong nghién cru mé hinh phan tir, docking (gin két phan tir) 1a phwong phap
duoc st dung dé du doan cach mot phan tr (thuong la chét c6 hoat tinh sinh hoc) co
thé gin vao mot phan tir dich nhu enzyme hodc protein, tao thanh mét phirc hop 6n
dinh vé mit ning luong. Dua trén cic md phong ndy, ngudi ta c6 thé danh gia muc
d6 twong thich va kha ning lién két ciia cac phan tir thong qua diém sé docking ciing
nhu vi tri gin két [88].

Phuong phép docking thudc nhom cac ky thuat thiét ké thudc dya trén cau trac
muc tiéu. Cu thé, nd gitp xac dinh kha ning tuong tac ciia mot hodc nhiéu phéi to
v6i viing hoat dong cia protein, enzyme hay DNA trong khong gian ba chiéu [88].
K¥ thuat ndy dong vai trd quan trong trong viéc danh gia kha ning gin két va tiém
nang sinh hoc cuia cac hop chat méi. Thong qua do, c¢6 thé dy doan dugc hoat tinh
sinh hoc ctia hop chat ddi véi protein dich, tir d6 hd tro qua trinh tim kiém va phat
trién thudc. Ngoai ra, docking con gitip mé phong vi tri va cdu hinh cta co chat khi
tuong tac voi enzyme, hd trg viéc nghién ctru co ché xuc tac [89].

Vé ban chét, docking 1a mot qua trinh t6i vu hda nham tim ra cau hinh phu hop
nhat dé phan ttr thir nghiém gin vao protein. Muc tiéu 1 tim dugc trang thi co ning
lugng tuy do thép nhét cho toan hé théng. Pé 1am duoc diéu nay, can khéo sat hang
loat cac “tu thé” va cdu dang khac nhau cta phan tir, sau d6 tinh toan va so sanh mirc
d6 phu hop trude khi xac dinh ciu hinh t6i wu [89].

Khi mot co chét tién gan dén ving hoat dong ctia enzyme, hai yéu t6 then chét
quyét dinh kha ning gin két 13: su twong hop vé mit hinh thé (kich thudc, hinh dang)
va tuong tac phan tir (luc hit tinh dién, twong tac Van der Waals, lién két hydrogen,
tuong tac ky nudc,...). Tuy nhién, do protein thudng cé ciu tric 16n va linh dong,
viéc khao sat toan bo kha ning tuong tac 1a diéu phtrc tap. Trong mo phong docking,
protein thuong duge giit ¢b dinh, con phdi tir c¢6 thé thay ddi vi tri va cau hinh. Mot
s6 phan mém hién dai cho phép linh dong mot phan cau tric ciia enzyme, cu thé 1a ¢
mot s6 gdc amino acid gan ving hoat dong, tir d6 tang d6 chinh xac ciia qua trinh
docking phan ti [90].

Qua trinh docking dugc thyc hién théng qua ba budc: chuan bi phdi tir, chuan
bi protein, md phong docking [91].

Chuin bi phoi tir: ciu tric cic phdi tir duge xdy dung boi cac phan mém
ChemDraw. Sau khi xay dung dugc ciu tric 3D, st dung cic phian mém (nhu
autodock) dé chuan bi phéi tir cho chuong trinh mé phéng docking, cac budc chuan

bi thudng duoc tién hanh gébm: gan hydrogen, gan truong luc, xay dung file pdbqt.
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Chuin bi protein: Ciu tric 3D cua protein thudng c6 sin trén ngan hang di
liéu protein (protein data bank). Sau khi c6 cdu triic 3D, st dung cac phan mém (nhu
autodock) dé chuan bj protein cho chuong trinh mé phong docking. Cac bude chuin
bi thudng gom: loai nudc va cac phdi tir (néu c6), thém hydrogen, gin trudng luc va
xay dung file pdbqt.

M6 phéng docking: Trudc khi phan mém tién hanh tim kiém vi trf va cdu dang
phu hop cua phdi tir, cAn khoanh ving tim kiém (grid box) cho thuét toan. Kich thuéc
ctia vang tim kiém khong nén qua 16n vi nhu thé sé& ton kém thoi gian va do lip lai
khong cao, ciing khong nén qua nho vi nhu vy phan mém chi tim kiém duoc mot
ving rat nho, khong ¢ ¥ nghia. Vi tri ctia ving tim kiém thong thudng s& duge dat o
trung tdm hoat dong cua protein. Sau khi xac dinh vi tri va kich thudc ctua vung tim
kiém, phdn mém s& ty dong tim kiém va dwa ra cau dang phu hop voi ning luong
thip nhat. Ciu dang nay cliing v4i cac twong tic ctia nd véi protein s& duoc phan tich
bdi cac phan mém chuyén dung nhu: MOE, Pymol, Discovery studio. ..

Nhu vay, phuong phap docking phén tir khong chi gitip du doan vi tri va kiéu
tuong tac gitra phéi tor va protein muc ti€u, ma con hd tro lya chon cac ciu tric hop
chat tiém nang trude khi tién hanh tong hop thuc nghiém.

Trén co s6 cac két qua khao sat 1y thuyét cling nhu muc tiéu tim kiém cac hop
chit ¢6 hoat tinh sinh hoc manh, luan an tap trung vao viéc thiét ké va téng hop cac
dan xuét di vong co tiém ning trc ché enzyme o-glucosidase.

Céc hop chit chua dj vong 1,2,4-triazole va 2-thioxothiazolidin-4-one co thé
duogc tong hop bang nhiéu phuong phap khac nhau nhu da trinh bay. Tuy nhién, trong
luan an nay, qua trinh téng hop duoc thuc hién bang cach dun hoi luu hydrazide 58
v6i phenyl/ethyl isothiocyanate dé tao 1,2,4-triazole, va véi acid thiocarbonyl-bis-
thioglycolic dé thu duoc 2-thioxothiazolidin-4-one. Sau d6 ciing bang phuong phap
dun hoi luu, thuc hién cac chuyén hoa tiép theo dé tao ra nhitng dan Xuit moi.
Phuong phap nay khong chi don gian, pht hop véi diéu kién nghién ciru ctia ban thin
ma con dé thuc hién, cho hiéu suét cao. Pang chu ¥, acid 2-(naphthalen-1-yl)acetic
hién it duoc khai thac 1am tién chét trong tong hop céac di vong, do d6 viéc sir dung
chat nay mo ra co hdi tao nhiéu hop chit méi. Day la co s¢ dé lya chon thuc hién dé
tai, nham tong hop va khao sat hoat tinh cia mot sé di vong tiém ning tmg dung trong

linh vuc hoa duoc.
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CHUONG 2. THUC NGHIEM
2.1. Héa chit va thiét bi
2.1.1. Héa chat

STT Tén héa chat Ngudn gbc k]l?i%tﬁ(lr’z)
1 | Acid 2-(naphthalen-1-yl)acetic TiTan Biotech 98
2 | Phenyl isothiocyanate dung cho tong hop | Sigma Aldrich 98
3 | Ethyl isothiocyanate dung cho tong hop Sigma Aldrich 97
4 | Acid sulfuric Xilong 95 - 98
5 | Potassium carbonate khan Xilong 99
6 | Hydrazine hydrate 80% Xilong 80
7 | Acid acetic bang Xilong 99,5
8 | Sodium hydrogen carbonate Xilong 99,5
9 | Ethanol tuyét d6i Xilong 99,7
10 | Acetone Xilong 99,5
11 | 4-Fluorobenzaldehyde Sigma Aldrich 98
12 | 4-Chlorobenzaldehyde Sigma Aldrich 98
13 | 4-Bromobenzaldehyde Sigma Aldrich 98
14 | 2-Nitrobenzaldehyde Sigma Aldrich 99
15 | 3-Nitrobenzaldehyde Sigma Aldrich 98
16 | 4-Nitrobenzaldehyde Sigma Aldrich 98
17 | 4-Methylbenzaldehyde Sigma Aldrich 97
18 | 4-Methoxybenzaldehyde Sigma Aldrich 98
19 | N,N-dimethylbenzaldehyde Sigma Aldrich 98
20 | Benzaldehyde Sigma Aldrich 99
21 | Piperonal Sigma Aldrich 99

2.1.2. Thiét bi

- Nhiét @9 néng chay cua cac chit duoc do trén may Gallenkamp tai Khoa Hoa
hoc, Truong Pai hoc Su pham Thanh phé HO Chi Minh.

- Pho hong ngoai (FT-IR) cua cac chit dugc ghi trén may do Shimadzu FTIR
8400S dudi dang vién nén KBr, dugc thuc hi¢n tai Khoa Hoé hoc, Truong Pai hoc
Pai hoc Khoa hoc Tu nhién — Pai hoc Quéc gia Ha Noi.

- Pho cong huwéng tir hat nhan ('H-NMR, '*C-NMR) cua cac hop chit dugc
ghi trén may Bruker Avance (500 MHz d6i v6i pho '"H-NMR, 125 MHz véi cac phd
BC-NMR) trong dung moéi DMSO-ds, dugc thuc hién tai Phong cdng hudng tir hat
nhan, Truong Pai hoc Khoa hoc Ty nhién — DPai hoc Qubc gia Ha Ni.
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- Phé khéi lwong cua cac hop chat duoc ghi trén may Bruker micrOTOF-Q
10187 tai truong Pai hoc Khoa hoc Ty nhién — DPai hoc Quéc gia thanh phé
Hb Chi Minh.

- Nhiéu xa don tinh thé tia X ctia mot s6 tinh thé phu hop dugc thuc hién trén
may Agilent SuperNova tai Khoa Héa hoc — Pai hoc KU Leuve (Vuong Quéc Bi) va
trén may Bruker D8 Quest tai truong Pai hoc Khoa hoc Ty nhién — Pai hoc Quéc gia
Ha Noi. Cac cau truc duoc giai bang phan mém SHELXT [92], SHELXL [93] va
OLEX2 [94]. Chuong trinh SHELXL duoc str dung dé tinh chinh ciu tric; chuong
trinh OLEX2 duoc sir dung dé dd hoa phan tir va trich xuét tai lidu.

2.2. So d6 thwe nghiém

Céc hop chit chtra di vong 2-thioxothiazolidin-4-one va 1,2,4-triazole dugc

tong hop tir chat dau acid 2-(naphthalen-1-yl)acetic theo mo ta trong so @ & hinh 2.1.

O N-N CICH,CO(NH)Ar* O NN BrCH,COAr? O
- - CH3CO;Na N—N
I N/ ~CONH)Ar* | «K2€% [ ey A er [ g/ ~coar
N

O N~ S A 4n O N A, 5h O
é2H5 H=42-64% ész H=70-79%

|
) (Kys) Cots
(U]

Ar* = CgHs (J4), 4-CH3C6H4 (J2), ArS = CgHs (K4q), 4-CICgH, (Ko),
4-OCH3CHj (J3), 2-CICqH, (Ja), 1) C,HsNCS 4-BrCgHy (K3), 4-NO,CgH, (Ky),
4-CICgHy (Js), 4-NO,CgH,4 (Je), 2)NaOH, © 3-NO,CgHy (Ks)
3-HOCgH, (J7) H - 88%

o)
OH Ha SCHZCOZH
1) CoHsOH
OO H,S04 SCHZCOZH
2) NoHy A,8h
(A) A 5h H =88%
H = 63% ) CoHeNCS Ar'CHO
o CH4COLH/
i‘)i\lzg;' t CH3CO,Na
R A 5h
H = 70 - 83%
O NN , | cieracommaz O NN °
N)\S/\CO(NH)Ar KoCOs N)\SH s 1
A, 4h O 0 YS A
H=62-88% N
(G1.9) (F) O N
H 0
) BrCH,COAr? (Eq.11)
Ar® = CgHs (G4), 2-CH3CgH4 (G2), CH4CO,Na
4-CHyCgHy (G3), 3-CICgH, (Gy), A,5h Ar' = 4-FCgH, (E4), 4-CICgH, (E»),
4-CICgH, (Gs), 4-BrCgHy (Ge), H=77-81% 4-BrCgH, (E3), 2-NO,CgH, (Eg),
4-OCH3CgHj (G7), 3-HOCgH, (Gg), 3-NO,CgHj (Es), 4-NO,CgH, (Eg)
4-NO,CgH, (Go) O N-N 4-CH3CeHy (Ey), 4-OCH3CeH, (Eg),
! / N»\S/\COA@ 4-N(CH3)2CgHy (Eg), CeHs (E1o)

0
\©[0> (Eqq)
(Hy5)

Ar® = CgHs (Hy), 4-CICgH, (Hy),
4-BrCgHy4 (H3), 4-NO,CgH, (Hy)

oo Hs)

Hinh 2.1. So d6 tong hop cac hop chit chira di vong thiazolidine va 1,2,4-triazole
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2.3. Tong hop cac hop chit
2.3.1. Quy trinh téng hop 2-(naphthalen-1-yl)acetohydrazide (B)
- Giai doan 1: Tong hop ethyl 2-(naphthalen-1-yl)acetate
0 0

OH OC,Hs

OO + CoHgon 12504dic OO + H0

Cho 18,6 g (0,1 mol) chét (A), thém tiép 50 mL C,HsOH va 12 mL dung dich
H>SO04 dic 98 % vao binh cau dung tich 250 mL. Pun hdi luu hdn hop trong 6 gio.
Dé ngudi hdn hop ¢ nhiét do phong va trung hoa voi 9 g NaHCO; (thém cho t6i khi
lic khong con thiy khi thoat ra) trong cbc 500 mL. Loc bo chét rin, thu duoc dung
dich cua ester ethyl 2-(naphthalen-1-yl)acetate trong ethanol. Dung dich nay dugc
dung dé thyc hién phan tng diéu ché hydrazide o giai doan 2.

- Giai doan 2: Tong hop 2-(naphthalen-1-yl)acetohydrazide (B)

OCzH5 H/NHz

o
OO s N, o oh OO +  C,HsOH

Hydrazide B dugc tong hop dua theo quy trinh mo ta trong tai liéu [95].
Dung dich chtra ethyl 2-(naphthalen-1-yl)acetate trong ethanol thu dugc ¢ trén dugc
thém 6 mL N2H4.H>0 80 % (ti 1&¢ duong lugng 1:3) va dun hoi luu trong 1,5 gid. Sau
khi dé ngudi 30 phut, lai thém tiép 6 mL NoHa.H>0 80 % roi dun tiép 3,5 gio. Sau khi
dé nguoi, loc 1dy san pham rin va két tinh lai trong hon hop dung méi ethanol — nuéc
(1:1) thu duoc hop chét B.

2.3.2. Quy trinh tong hop cac hop chit chira di vong 2-thioxothiazolidin-4-one
2.3.2.1. Quy trinh tong hop 2-(naphthalen-1-yl)-N-(4-o0xo0-2-
thioxothiazolidin-3-yl)acetamide (D)
0

N Clooy®
SCH,COOH !
OO + 8=C . O N’ + HSCH,COOH

'SCH,COOH H 0
Dua theo quy trinh mo ta trong tai liu [83], acid thiocarbonyl-bis-thioglycolic
(1,469 g, 6,5 mmol) dugc hoa tan vao dung dich hydrazide (B) (1,2 g, 6,0 mmol)
trong 15 mL ethanol tuyét d6i. Hon hop phan tmg duoc dun hdi luu trong 8 gid, sau
dé lam nguoi va dd vao nude da. Loc léy chit rin, két tinh lai trong acid acetic thu
dugc hop chat D. Cac dir liéu pho va két qua nhifu xa tia X don tinh thé ctia hop chat
D (xem hinh 3.11 va cac thong sd co ban 6 mang tinh thé trinh bay & bang 3.1)

xac nhén cau truc cua hop chat nay.
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2.3.2.2. Quy trinh chung tong hop N-(5-arylidene-4-oxo-2-thioxothiazolidin-
3-yl)-2-(naphthalen-1-yl)acetamide (E;-11)

! . ! ="
N/N{ + atopo ACOHACONa N’Nf . o

H 0] H o)
(Eq.11)

Hoa tan 0,316 g (1,0 mmol) hop chat (D) va 0,082 g (1,0 mmol) sodium acetate
khan vao binh cdu 100 mL chira 15 mL acid acetic bang. Pun hdi luu hén hop trén
bép dién cho dén khi chit rin tan hoan toan, sau d6 thém 1,0 mmol aldehyde thom
tuong Gmg vao binh phan tmg. Tiép tuc dun hdn hop trong 5 gidy, dé ngudi qua dém,
loc 1ay chat ran sinh ra, két tinh lai trong hdn hop dung méi AcOH : H2O (1 : 1) thu
duogc tinh thé Er.i1 twong tmg (dya theo quy trinh mé ta trong tai lidu [83]). Két qua
tong hop cac hop chat Ei.i1 dugc trinh bay ¢ bang 3.3. Di liéu phd FT-IR, 'H-NMR,
13C-NMR va HR-MS lan luogt duge trinh bay tir bang 3.4 dén 3.7. Két qua nhiéu xa
tia X don tinh thé cta hop chit E4 va Es (xem hinh 3.17 va 3.18), va cac thong sb co
ban 6 mang tinh thé trinh bay ¢ bang 3.8 xac nhén cau tric cua cac hop chét nay.

2.3.3. Quy trinh tong hop cac hop chit chira di vong 1,2,4-triazole

2.3.3.1. Quy trinh tong hop 5-(naphthalen-1-ylmethyl)-4-phenyl-4H-1,2,4-
triazole-3-thiol (F)

Hop chat (F) duoc tong hop thong qua 2 giai doan, dua theo quy trinh mé ta
trong tai liéu [95].

- Giai doan 1: Tong hop 2-[2-(naphthalen-1-yl)acetyl]-N-phenylhydrazine-1-

0
~NH NCS -N
i O
L O —— 0
Hoa tan 5,0 g (0,025 mol) hop chit (B) trong 50 mL ethanol tuyét ddi chira trong

binh ciu dung tich 250 mL, sau d6 thém 3,375 g (0,025 mol) CsHsNCS. Pun cach

thiry hdn hop trong 1 gid, 1oi dé ngudi. Loc 1dy chat rin mau tring tach ra va st dung

carbothioamide
O

ngay cho giai doan tiép theo ma khong cin tinh ché.
- Giai dogn 2: Tong hop 5-(naphthalen-1-ylmethyl)-4-phenyl-4H-1,2,4-
triazole-3-thiol (F)

o H

NN
; S 1. NaOH, t° [ »\
. Na , N SH

O O o
|
2. HCl (F) CeHs
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Chét ran thu dugc & giai doan 1 cho vao binh cau 250 mL, thém tiép 40 mL
dung dich NaOH 2 M rdi dun hdi luu trong 2 gid. Sau khi 1am lanh (ngadm trong chiu
nude d4), acid hoa hdn hop phan g bang HC1 10 % dén pH 3 — 4. Hon hop duoc
gift & nhiét do lanh (duéi 10 °C), sau d6 dem loc ldy chat rin va rira bang nude. Két
tinh lai trong ethanol, thu duoc hop chit F. Két qua nhifu xa tia X don tinh thé cua
hop chit F (xem hinh 3.29 va cac thong sb co ban 6 mang tinh thé trinh bay ¢ bang
3.13) x4c nhan cau tric cua hop chit nay.

2.3.3.2. Quy trinh chung téng hop cdc dén xuit N-aryl 2-{[5-(naphthalen-1-
ylmethyl)-4-phenyl-4H-1,2,4-triazol-3-yl[thio}acetamide (G].9)

ST

Ko T O

I\ + ’ S S

N~ S" @ <,CO, “W O
CeHs Re C6H5 (G4 9)

+ HCI

Céc dan xuat Gi.o duoc tong hop dua theo quy trinh trong tai liéu [95]. Hoa tan
0,634 g (D) (0,002 mol) vao 15 mL acetone trong binh cdu 100 mL. Cho 0,28 g (0,002
mol) K2COs khan vao binh cau, khudy trong 15 phit. Cho tir tir dung dich ctia 0,002
mol N-aryl-2-chloroacetamide tuong ing trong 15 mL acetone vao hon hop phan tng.
Khudy va dun hdi luu trong 4,0 gid. Sau khi dé nguoi, d6 hdn hop phan tmg vao coc
nuoc da vun, khuéy déu. Loc léy chit ran tach ra, két tinh lai trong hon hop ethanol :
nuée (1 : 1). Két qua tong hop cac hop chat (Gis) duogc trinh by ¢ bang 3.16.

Dit liéu phd FT-IR, 'H-NMR, *C-NMR va HR-MS duoc trinh bay & bang 3.18
dén 3.21. Két qua nhiu xa tia X don tinh thé ctia hop chit Gi, G3 va Go (xem hinh
3.39, 3.40, 3.41) va cac thong sd co ban 6 mang tinh thé trinh bay & bang 3.22 xac
nhan ciu trac cta cac hop chat nay.

2.3.3.3. Quy trinh chung téng hop cic din xuat 2-{[5-(naphthalen-1-
ylmethyl)-4-phenyl-4H-1,2,4-triazol-3-yl[thio}-1-aryl/coumarin-3-yl ethanone
(H1s)

‘ Br
O )\SH * )\S/ﬁf ) + HBr

CH CO-,Na
o 3LU7
CeHs et (H -5)

Céc dan xuat Hys duoc tong hop dya theo quy trinh trong tai liéu [96]. Hoa tan
0,317 g (F) (1,0 mmol) vao 15 mL ethanol trong binh cau 100 mL. Cho 0,082 g

(1,0 mmol) sodium acetate khan va 1,0 mmol dan xuat 2-bromo-1-aryl/coumarine
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ethanone twong tng vao binh cau, dun hoi luu trong 5 gio. Sau khi dé ngudi, d6 hdn
hop phan tmg vao cbc nude da vun, khudy déu. Loc ldy chat rin tach ra, két tinh lai
trong hdn hop (ethanol : nuée) (1 : 1). Két qua tong hop cac hop chat (His) duoc
trinh bay & bang 3.29. Dir liéu phd FT-IR, '"H-NMR, *C-NMR va HR-MS dugc trinh
bay tir bang 3.31 dén bang 3.34. Két qua nhifu xa tia X don tinh thé ctia hop chit Hy
(xem hinh 3.52) va cic thong sd co ban 6 mang tinh thé trinh bay & bang 3.35 x4c
nhan ciu tric ctia hop chit nay.

2.3.3.4. Quy trinh téng hop 5-(naphthalen-1-ylmethyl)-4-ethyl-4H-1,2,4-
triazole-3-thiol (1)

Chat I duoc tong hop dua theo quy trinh tong hop chét F trai qua 2 giai doan,
da dé cap o muc 2.3.3.1.

- Giai dogn 1: Tong hop 2-(2-(naphthalen-1-yl)acetyl)-N-ethylhydrazine-1-
carbothioamide

0 O H

0N
N’NHZ H’N \CzH5

o S
OO +  CyHNCS —

Cho 5,0 g (0,025 mol) B vao binh cau dung tich 250 mL, thém 50 mL ethanol
tuyét dbi va 2,175 g (0,025 mol) C2HsNCS vao binh cau rdi dun cach thuy trong 1
gid. Sau khi dé nguoi, loc thu 1iy chat ran mau trang tich ra va sir dung ngay cho giai
doan tiép theo, khong can tinh ché.

- Giai doan 2: Tong hop 4-ethyl-5-(naphthalen-1-ylmethyl)-4H-1,2,4-triazole-
3-thiol (I)

o H

1N
N’N\‘( ~CoHs N—N
H /y »\
N SH + H,0

OO S 1. NaOH, t° O
|

Cho chét ran thu duogc tir giai doan 1 vao binh cau 250 mL, thém tiép 40 mL
dung dich NaOH 2 M vao binh cau r6i dun hdi luu trong 2 gio. Sau khi lam lanh
(ngam trong chiu nuéc d4), acid hoa hdn hop phan tng bang dung dich HCI 10 %
dén pH=1-2. Hon hop dugc gitt & nhiét do lanh (dudi 10 °C), sau d6 dem loc léy
chét ran va rira bang nude. Két tinh lai trong ethanol, thu duoc hop chét I. Két qua
nhiu xa tia X don tinh thé ctia hop chét I (xem hinh 3.30) va cac thong s co ban 6

mang tinh thé trinh bay & bang 3.13, x4c nhan céu tric ctia hop chét nay.
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2.3.3.5. Quy trinh chung téng hop cdc dén xuit N-aryl 2-{[5-(naphthalen-1-
ylmethyl)-4-ethyl-4H-1,2,4-triazol-3-yl[thio}acetamide (J1.7)

‘ CIHQC\(O ‘
O ) " e O .. N L
N)\SH + ©/ szcos l S/j)( \O
cl32"'5 Ra CaHs (J1.7)
Tuong ty nhu quy trinh tong hop dan xuit Gi.o dé cdp & muc 2.3.3.2, cac dan
xuit J1.7 duoc tong hop nhu sau: hoa tan 0,538 g (0,002 mol) I vao 15 mL acetone
trong binh cau 100 mL. Cho 0,28 g (0,002 mol) K2COs khan vao binh cau, dun trong
30 phut. Cho tr tr dung dich 0,002 mol N-aryl-2-chloroacetamide tuong ing trong
15 mL acetone vao hon hop phan tng. Khudy va dun héi luu trong 4 gio. Sau khi dé
ngudi, d6 hdn hop phan ung vao cdc nude da vun, khudy déu. Loc ldy chét ran tach
ra, két tinh lai trong hdn hop (ethanol : nude) (1 : 1). Két qua tong hop cac hop chat
J1.7 dugce trinh bay o bang 3.17. Dit liéu pho FT-IR, 'H-NMR, '*C-NMR va HR-MS
dugc trinh bay & bang 3.18 dén bang 3.21. Két qua nhiu xa tia X don tinh thé cia
hop chét Js va Js (xem hinh 3.42, 3.43), va cac thong s6 co ban 6 mang tinh thé trinh
bay & bang 3.26 xac nhan cau tric cia cac hop chét nay.

2.3.3.6. Quy trinh chung tong hop cdic din xudt 2-{[5-(naphthalen-1-

ylmethyl)-4-ethyl-4H-1,2,4-triazol-3-yl[thio}- 1-aryl ethanone (K.s5)

& )\SH ©:\L _toh & )\s/\'(O + HBr

CH3C02Na C H
CoHs 20 (K .5)

Quy trinh tong hop cac dan xuét Ki.s trong ti nhu quy trinh tong hop cac dan
xudt His dé cap ¢ muc 2.3.3.3. Hoa tan 0,317 g F (1,0 mmol) vao 15 mL ethanol
trong binh cau 100 mL. Cho 0,082 g (1,0 mmol) sodium acetate khan va 1,0 mmol
dan xuét 2-bromo-1-aryl ethanone tuong Gmg vao binh cau, dun hoi luu trong 5 gio.
Sau khi dé nguoi, d6 hdn hop phan rng vao cde nude da vun, khqu déu. Loc léiy chét
ran tach ra, két tinh lai trong hdn hop (ethanol : nuéc) (1 : 1). Két qua tong hop céc
hop chat Ki.s duoc trinh bay ¢ bang 3.30. Dit liéu phd FT-IR, '"H-NMR, '*C-NMR va
HR-MS duogc trinh bay ¢ bang 3.31 dén bang 3.34.

2.4. Thir nghiém hoat tinh c ché enzyme o-glucosidase
2.4.1. Phuong phap thir nghiém hoat tinh rc ché enzyme a-glucosidase

Hoat tinh @rc ché enzyme a-glucosidase dugc thuc hién tai phong Sinh hoc thuc
nghiém, Vién Hoa hoc cac hop chét thién nhién, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam theo phuong phap dugc mo ta ¢ tai licu [97], [98].
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Diy 1a phuong phap d3 duoc cong nhan dé xac dinh nhanh hoat tinh @c ché
enzyme o-glucosidase dya trén phan ung thily phin co chit p-nitrophenyl-o-D-
glucopyranoside (pNPG).

Duéi tac dong cla enzyme a-glucosidase, co chat pNPG bi phan giai thanh
p-nitrophenol (pNP), chat c6 mau vang va hap thu manh nhét tai bude soéng 405 nm.
Néu mau thr c6 kha ning trc ché enzyme a-glucosidase, lwgng pNP sinh ra sau phan
ung s€ giam.

Ham luong pNP trén phién vi luong 96 giéng duoc xac dinh bang may doc
TECAN (Infinite® 200 PRO, Switzerland) & budc song A = 405 nm. Két qua céc thir
nghi¢m dugc thé hién 1a gia tri trung binh cua it nhét 3 phép thur 1ap lai £ do 1éch
chuan (p < 0,05).

Céc thanh phan phan Gng bao gdm: co chat p-nitrophenyl o-D-glucopyranoside
2,5 mM, dém phosphate 100 mM (pH 6,8), o-glucosidase (c6 ngudn gbc tir
Saccharomyces cerevisiae) 0,2 U/mL va mau thir (10 uL trong 200 pL hon hgp phan
mg) & cac ndng d6 khac nhau. Mau thir duoc pha lodng bang DMSO 100% dén céac
néng d6 mau trong phan ing lan luot 14 256; 128; 64; 16; 4; 1 ug/mL.

Hon hop phan tng duoc t ¢ 37 °C, sau 30 phut, phan tng duoc ding bang
Na>COs 0,1 M. P hap thu quang cta phan Gmg duoc xac dinh ¢ budc séng 405 nm.

Chat chuan duong tinh: Voglibose (Sigma-Aldrich, USA).

Déi chirmg am (C-): thay mau thtr bang dém phosphate buffer, khong c6 enzyme.

Déi ching duong (C+): thay mau thir bang dém phosphate buffer, co enzyme.

Mau trang: gdm thanh phan cta phan tng ké trén nhung khong c6 enzyme.

Kha ning e ché enzyme a-glucosidase ctia miu thtr xac dinh qua cong thirc:
(Ac, —Ac )~ (As—Ay)

e Ty 1& tic ché (%) = 100%x -

C+ C-

Trong do:

Ac+: D6 hip thu trung binh cia mau dbi ching duong.
Ac.: D6 hép thy trung binh ctia miu d6i chimg am.
As: Do hip thy trung binh ctia mau thir.

Ag: D6 hép thu trung binh ciia miu tring (blank).

e Do léch tiéu chuan tinh theo cong thrc:

Mau thir ¢6 hoat tinh dwgc pha lodng theo cac nong d6 giam dan va thir nghiém

ba lan cho mo6i nong d9. Gia tri ICso, bi€u thi nong dd mau thir can thiét dé trc ché
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50 % hoat dong cua enzyme o-glucosidase, dugc xac dinh bang phan mém
TableCurve AISN Software (Jandel Scientific) dya trén mdi quan hé giira phan trim
trc ché va cac ndng do tuong tmg.

2.4.2. Phwong phap docking phan tir

2.4.2.1. Chudn bi protein

CAu tric 3D clia enzyme o-glucosidase voi dong két tinh voglibose duogc tai vé
tir Protein Data Bank (rcsb.org, PDB ID: 6C9X, xem ciu trac ¢ hinh 2.2) [99]. Céc
phan tir nudc duoc loai bo bang cach st dung phan mém Autodock Tools 1.5.7 [100].
Protein (khong con phdi tir) dugc luu dudi dang pdbgt.

Viéc lra chon enzyme nay (PDB ID: 6C9X) phu hop v&i muyc tiéu nghién ciru,
do voglibose (hinh 2.3) dugc sir dung lam chét ddi chimg duong trong cac thir nghiém
in vitro. Bén canh d6, ciu triic nho cua voglibose con gitp xac dinh chinh xé&c hon vi
tri ctia khoang gan két. Néu khoang gan két qua rong, bat ky phan tir nao ciing c6 thé
gan vao, dan dén két qua khong chinh xéc. Vi vy, cdu triic ndy 1a co s¢ déng tin cay
dé phan tich kha ning gan két ciia cac hop chat nghién ctru trong luan an.

Céc amino acid quan trong trong khoang gin két bao gdm: His478, Asp420,
Argd404, Asp73, Asp197, Trp169 dugc md ta trong nghién ctru cua nhom tac gia Jyoti
Rathi [101] va nhom tac gia Jiaofeng Wu [102].

Hinh 2.2. Ciu triic 3D ciia enzyme a-glucosidase véi dong két tinh voglibose
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@ (b)
Hinh 2.3. Cau tric 2D (a) va 3D (b) ciia voglibose

2.4.2.2. Chudn bi phoi tir

- Ba dang cua phéi tr cho viéc docking lai dugc chuan bi nhu sau:

+ Dang 1: Phoi tir dong két tinh duogc tach ra tir protein ma khong ¢ sy thay
d6i vé céu hinh: sau khi thém céc nguyén tir hydrogen, phéi tir nay duoc luu dudi
dang pdb va pdbqt ma khdong c6 sy chinh stra gi thém.

+ Dang 2: Phéi tir tir dang 1, tiép tuc thue hién viéc ti uu hoa nang lugng bé“mg
phan mém Avogadro tool version 1.20 [103] va luu duéi dang pdb, sau d6 chuyén
thanh dang pdbqt bang AutoDock Tools [100].

+ Dang 3: CAu tric cta phéi tir duoc tu vé lai, tdi uvu hoa nang lugng béng phén
mém Avogadro tool version 1.20 [103] va luu dudi dang pdb, sau d6 chuyén thanh
dang pdbqt bang AutoDock Tools [100].

- Cac phéi tir ¢6 chra di vong 2-thioxothiazolidin-4-one va 1,2,4-triazole 1a cac
hop chét da tong hop, dugc vé& lai ciu tric va tdi uvu héa ning luong bang phan mém
Avogadro Tool 1.20 [103], luu duéi dang pdb, sau d6 chuyén thanh dang pdbqt bang
phan mém AutoDock Tools [100], sin sang cho quy trinh docking phan tir.

2.4.2.3. Quy trinh docking phdn twr

Quy trinh docking phan tir dugc thuc hién trén phén mém AutoDock Vina 1.2.3,
trong d6 tat ca cac chat (protein va phdi tir) déu & dang pdbqt [104], [105]. Khoang
gén két duoc xac dinh dua vao vi tri cua déng két tinh voglibose voi gia tri hop ludi
lax=30A,y=30A,z=32A, trong tdm ¢ x = 10,91, y =-5,738, z = -8,182. C6 tbi
da 9 hinh dang docking cho mdi phéi tir. Twong tac giita protein va cac phdi tir tir cac
hinh dang docking dugc phan tich bang phan mém PyMOL [106].

Pé xac nhan quy trinh docking phén tir, ba dang phdi tir ciia voglibose (chat doi
ching duong) nhu dugc mo ta trong phan chuan bi docking lai lan luot dua vao
khoang gin két cuia a-glucosidase. Cac hinh dang docking ctia nhirng hop chat nay
lan luot 16ch 0,51 A, 0,52 A va 0,55 A so véi cdu tric dong két tinh voglibose (ma:
VOG) luu trit trong ngan hang dit liéu protein (xem phu luc 149). Két qua nay cho
thdy quy trinh docking da xac dinh dung vi tri cia phdi tir va c¢6 thé duge sir dung

trong cac nghién ciru tiép theo.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Tong hop 2-(naphthalen-1-yl)acetohydrazide (B)

Hop chit B thu dugc ¢ dang tinh thé hinh kim, mau tring, nhiét d6 nong chay
169 °C ([54]: 168 — 169 °C), hiéu suét: 63 %.

3.1.1. Co ché ciia phan \rng tong hop 2-(naphthalen-1-yl)acetohydrazide (B)

Viéc tong hop 2-(naphthalen-1-yl)acetohydrazide trai qua 2 giai doan. Giai doan
1 tao thanh ester tir phan ting ctia 2-(naphthalen-1-yl)acetic vdi ethanol. Alcohol dugc
ldy du dé 1am cén bang chuyén dich theo chiéu thudn tir d6 ting hiéu suit phan tng.
Sau khi kiém hoa dé loai bé acid sulfuric va acid 2-(naphthalen-1-yl)acetic du, loc bo
mudi v6 co va thu 1ay dung dich chi yéu chira ethyl 2-(naphthalen-1-yl)acetate trong
ethanol. Dung dich nay dugc str dung ngay cho phan ing tao hydrazide ¢ giai doan
2, tao thanh hop chét B.

Co ché phan ng duoc trinh bay nhu sau:

- Giai doan 1:

O giai doan nay (hinh 3.1), xdy ra phan ng ester hoa khi cho acid tac dung véi
alcohol c6 mit acid sulfuric lam chit xac tac, 1 mot phan tmg thudng gip trong hoa
hoc hitu co. Nhan thay ester c6 nhiét d6 nong chay thap va tan tdt trong ethanol nén
viéc tinh ché khong thudn loi, hon nita, phan tng giita ester va hydrazine dé tao ra
hydrazide & budc sau xdy ra trong méi truong base nén chung t6i tién hanh loai bo
acid sulfuric va acid 2-(naphthalen-1-yl)acetic chua phan tng bang cach thém dan
NaHCO:s ran dén du vao dung dich thu duoc sau phan Gng. Sau khi loc bo chit rin,
dung dich thu dugc chira chu yéu 1a ethyl 2-(naphthalen-1-yl)acetate trong ethanol
dugc dung ngay dé tong hop hydrazide ¢ giai doan tiép sau.

(0/—\ OH HO OH‘\@
OH ©~OH OH

©
H iy Et
e 0 2= 0
(gHz C’O/H O
HO _Et ® _Et _Et
o o) o

0 <= T == ¢

Hinh 3.1. Co ché tong hop ester ethyl 2-(naphthalen-1-yl)acetate
- Giai doan 2:
Budc 1 cua giai doan ndy xay ra theo co ché cong than hach (Ax), trong d6
hydrazine, nho cip electron chua lién két trén nguyén tir nitrogen, dong vai tro 13 tac

nhan phan Ung, tan cong vao nguyén tir carbon ctia nhom carbonyl mang mot phan
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dién tich duong (Ilwong nho carboxylate néu c6 trong méi trudng khong cé kha ning
tham gia vao budc chuyén hoa nay). Bude tiép theo 1a su tach loai CoHsO™ dé tao
thanh hydrazide (hinh 3. 2)

H,N- HaN-NH, _ OEt OEt OO
H —NH2 y
\, “Et “NH,
o}

Hinh 3.2. Co ché tong hq’p 2-(naphthalen-1-yl)acetohydrazide (B)

Viéc sir dung hydrazine véi luong gap ba 1an luong can dung, nham lam can

bang dich chuyén theo chiéu thuan, cai thién hiéu suit chuyén d6i ester thanh
hydrazide. Tuy nhién, dé duy tri méi truong phan tng & muc kiém nhe (vi 6 kiém
cao ¢ thé dan dén sy phan hiy ester ban dau), hydrazine phai duoc bd sung ting dot
(chia thanh ba lan).
3.1.2. Nghién ciru ciu tric hop chit 2-(naphthalen-1-yl)acetohydrazide (B)
3.1.2.1. Pho héong ngoai FT-IR ciia hop chit B
Phd FT-IR cta hop chat B (hinh 3.3), xuat hién nhitng hap thy tiéu biéu, phu
hop véi cdu tric da du kién, 1an luot ¢ 3302 cm™! (>N-H), 3049 cm™! (C—H thom) va
1643 cm™ (C=0).
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||| C-H / | ' f I |
I i i |||'%1I
| N i
P H ||
s | a
N-H 1 B
c=0
£ b ) -] ] 10 T ber I 1718 15 v ]
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Hinh 3.3. Phd FT-IR ciia hop chit 2-(naphthalen-1-yl)acetohydrazide (B)

So v&i pho FT-IR ctia hop chéat A [107], pho ciia hop chat B khong con tin higu
tu va rong cia nhom O—H acid, ma xudt hién céac tin hiéu dic trung cua N-H va C=0
amide trong hydrazide (tan s6 hap thy thip hon C=0 acid) minh chimg cho viéc tong
hop thanh cong hydrazide B.

3.1.2.2. Pho céng hwéng tiv hat nhin 'TH-NMR ciia hop chit B

Trén phd 'H-NMR cuia hop chat B (hinh 3.4) thay c6 tong cong 12 proton phu
hop voi cong thirc da duy kién.
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Tai ving tir truong thip, tin hiéu & 8 9,35 ppm c6 cuong do 1a 1 dugc quy két
cho proton linh dong cua nhom N—H.

Tai ving tir trudng cao, mii don véi cudng do 1a 2, c6 do dich chuyén 1a 3,86
ppm duoc quy két cho proton H!'! ctia nhém methylen CHa. Tin hiéu c6 cudng do 1a
2 va do dich chuyén 4,25 ppm duogc quy két cho proton nhom NHa.

Tai ving thom 7,44 — 7,94 ppm trong phd dd (hinh 3.2) xuét hién ddy du 7 tin
hiéu proton thom cua vong napthalene nhu du kién.

Céc dir liéu trén phé '"H-NMR trung khop véi dit lidu duoc cong bd trong tai
lidu [18], [20], chtng t6 hop chat B da duoc tong hop thanh cong.

CH,

Hinh 3.4. Phé '"H-NMR ciia hop chit 2-(naphthalen-1-yl)acetohydrazide (B)

3.1.2.3. Pho céng hwéng tiv hat nhin >C-NMR ciia hop chit B

Trén ph6 *C-NMR (hinh 3.5) ctia hop chat B xuét hién day du 12 tin hiéu cia
12 carbon, ciling nhu céc tin hiéu ddc trung cho nhom hydrazide cta hop chat B, phu
hop véi cau trac da du kién.

O ving tir truong thap, tin hiéu tai § 170,0 ppm duoc quy két cho carbon ctia
nhom C=0 trong nhom hydrazide. O vung tur trudng cao, tin hi¢u tai d 38,3 ppm dugc
quy két cho carbon & nhém methylen (~CH>-). O viing thom, xuét hién du 10 tin hi¢u
carbon thom cua vong naphthalene.

Két qua thu dugc tir pho '*C-NMR tai khang dinh sy thanh cong cua viéc tong
hop nén hop chit B.
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Hinh 3.5. Pho *C-NMR ciia hop chit 2-(naphthalen-1-yl)acetohydrazide (B)
3.2. Tong hop cac hop chit chira di vong 2-thioxothiazolidin-4-one
3.2.1. Tong hop 2-(naphthalen-1-yl)-N-(4-oxo-2-thioxothiazolidin-3-yl)acetamide (D)

Hop chit D thu duge dudi dang tinh thé hinh kim mau héng nhat (hi¢u suét dat
87,6 %), nhiét d0 nong chay: 163 °C.

3.2.1.1. Co ché phin ing tong hop 2-(naphthalen-1-yl)-N-(4-oxo-2-
thioxothiazolidin-3-yl)acetamide (D)

Phan tng déng vong 2-thioxothiazolidin-4-one tir hydrazide duoc tién hanh
phong theo quy trinh tong hop dugc mé ta trong tai liéu [108], [109]. Phan tng xay
ra qua cac budc dugc mo ta & hinh 3.6.

Giai doan dau tién, cap electron tu do trén nguyén tir nitrogen ctia nhém NH>
tan cong vao carbon ctia nhoém C=S trong acid thiocarbonyl-bis-thioglycolic tao thanh
cac trung gian mang dién tich. Tiép theo 14 giai doan tach loai HSCH2COOH va khép
vong dé thanh hop chit D.
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Hinh 3.6. Co ché phan tng tong hop 2-(naphthalen-1-yl)-N-(4-0x0-2-

thioxothiazolidin-3-yl)acetamide (D)

3.2.1.2. Nghién ciru ciu tric

a. Phé hong ngoai FT-IR cuia hop chdt D

Pho6 FT-IR cua hop chat D (hinh 3.7) cho céc tin hiéu hap thy tiéu biéu, phu hop
v6i cdu tric da du kién. Cac hap thy dic trung cho hop chat nay lan lugt &
3163 cm™ (>N-H), 1667 cm™" (C=0 amide) va dic biét 14 so v6i hop chat B, hop chat
D nay xudt hién thém tin hiéu & 1753 cm’! chirng minh sy ton tai ctia C=0 & hop phﬁn
2-thioxothiazolidin-4-one cho thy phan tg hoa hoc da xay ra thanh cong.

Ngoai ra, trén phd FT-IR con c6 céc tin hiéu khac ¢ 3055 cm™ (Csp—H), 2974
cm! (Csp-H), 1597, 1508 cm! (C=C), 1242 cm™! (-N-C=S).
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Hinh 3.7. Phé FT-IR ciia hop chét 2-(naphthalen-1-yl)-N-(4-0x0-2-
thioxothiazolidin-3-yl)acetamide (D)
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b. Phé céng hwdng tir hat nhan 'H-NMR ciia hop chdt D

Trén phd 'H-NMR cua hop chat D (hinh 3.8) thiy c6 téng cong 12 proton phu
hop v6i cong thirc da du kién.

So v6i phd cua chit B, miii da méi co cuong d6 bang 2, xuit hién ¢ & 4,42 ppm
— twong ty nhu tin hiéu proton cua thiazolidinone trong hop chat 2-(4-methyl-2-oxo-
2H-chromen-7-yloxy)-N-(4-0xo0-2-thioxothiazolidin-3-yl)acetamide [17] — dugc quy
két cho nhom methylene trén vong thiazolidinone.

Miii don & & 4,17 ppm c6 cuong do bang 2 con lai trén phd duge quy két cho
proton ctia nhém methylene lién két v6i vong napthalene. Con miii don ¢ ving tir
truong thap (8 11,37 ppm) duoc quy két cho proton linh dong ctia nhém N—H.

Tai ving thom 7,46 — 8,16 ppm trong phd do (hinh 3.8) ciing xuét hién day du
7 tin hiéu proton thom ctia vong napthalene nhu du kién.
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Hinh 3.8. Pho "H-NMR ciia hgp chat 2-(naphthalen-1-yl)-N-(4-0xo-2-
thioxothiazolidin-3-yl)acetamide (D)
c. Pho cong huéng tir hat nhdn 3 C-NMR ciia hop chat D
Trén pho *C-NMR ciia hop chat D nay (hinh 3.9) cho thiy c6 tong cong 15 tin
hiéu phu hop véi cau trac da duy kién.
Tai ving tir truong cao, xuét hién 2 tin hiéu ¢ lan lugt § 37,7 ppm va 33,9 ppm
quy két cho carbon ciia 2 nhém methylene (—CH>-).
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Tuong tu nhu phé C-NMR trong nghién ctru ctia nhom tac gia Soumia
Belhachemi [110] véi hop chét (2)-5-(4-nitrobenzylidene)-3-N(3-chlorophenyl)-2-
thioxothiazolidin-4-one, tin hi€éu cua nhom C=S va C=0O trong vong 2-
thioxothiazolidin-4-one xuét hién tai ving tir truong thap, 1an luot & 201,9 ppm va
179,1 ppm. Do d6, trén ph6 *C-NMR cuia hop chit D, tin hiéu ¢ § 200,6 ppm quy
két cho carbon ctia C=S gén trén di vong thiazolidine, tin hi¢u ¢ 6 170,7 ppm va 169,1
ppm quy két cho carbon ctia nhém C=0.

Ngoai ra con co6 10 tin hi€u trong khoang & 124,8 — 133,8 ppm cuia cac carbon

khong no va carbon thom.

200 1ED 160 140 120 104 B &0 40 20 ppm

Hinh 3.9. Phé *C-NMR ciia hop chét 2-(naphthalen-1-yl)-N-(4-0x0-2-
thioxothiazolidin-3-yl)acetamide (D)
d. Phé khoi lwong phdn gidi cao HR-MS ciia hop chdt D
Trén phé HR-MS (hinh 3.10) cho thdy peak ion phén tir m/z 317,0426 phu hop
v6i cong thire ciia hop chit nay ([M + H]' tinh toan cho [CisH12N202S»+H]" 1a
317,0418).
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[M+H]* tinh toan cho [C,sH,,N,0,S,+H]" 1 317,0418

318.0448

319.0390

- 320.0404

315 316 317

Hinh 3.10. Phé HR-MS ciia hop chét 2-(naphthalen-1-yl)-NV-(4-0x0-2-

318

Counts vs. Mass-to-Charge (m/z)

319

320

321 322

thioxothiazolidin-3-yl)acetamide (D)

Céc tin hiéu trén pho FT-IR, 'H-NMR, '3*C-NMR, HR-MS khang dinh su thanh
cong clia viéc tong hop nén hop chat D nay.

e. Nhiéu xa tia X don tinh thé D

Pon tinh thé ctia hop chat D, két tinh lai trong dung méi acid acetic, phit hop
cho phuong phap nhiéu xa tia X (xem két qua ¢ bang 3.1). Hop chét nay két tinh dang

monoclinic thudc nhém khong gian P2:1/c v6i hai phén tir trong don vi bat d6i xing

(phan tr A chira S1, phan tr B chira S22, xem hinh 3.11a).

Bang 3.1. Céc thong s6 co ban 6 mang tinh thé ciia cac hop chiat D

L
323

D
Cong thirc phan tw C30H24N404S4
Khdi lwong phan tir 632,77
Hé tinh thé monoclinic
L o a (A) 12,873(2)
ﬁ‘;:ga‘c ;1‘(‘)_" cua o ™7 %) 9,0579(15)
’ c(A) 24,987(4)
Goc gitra cac truc - (:) %0
mang tinh thé . pC) 95,208(6)
7 (©) 90
Thé tich 6 mang co sé 2901,6(8)
V(A%
Nhom khong gian P2i/c
VA 8
Deaic (g em™) 1,448
u (mm™1) 0,372

Tat ca cac do dai lién két trong vong thiazolidinone va nhém acetamide cua hop
chat D déu twong dong véi cac gia tri di dugc quan sat & mot hop chét twong tu dugc
cong bd trude do 1a N-(4-oxo-2-sulfanylidene-1,3-thiazolidin-3-y1)-2-(thiophen-3-

yl)acetamide [111].

324
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Ca hai vong thiazolidinone déu phang voi do 1éch téi da so v6i mit phing binh
phuong it sai s6 nhat 13 0,011(7) A cho N3 (d6 1éch r.m.s 13 0,007 A) trong phén tir A
va 0,027(6) A cho N24 (d6 léch r.m.s 12 0,018 A) trong phan tir B. Trong phan tir A,
vong thiazolidinone va vong naphthalene c6 goc nhi dién v6i nhém acetamide 1an
luot 1a 88,1(3)° va 80,2(3)°. Trong phan to B, cidc goéc nhi dién gilta vong
thiazolidinone va vong naphthalene v6i nhom acetamide 1an luot 1a 98,4(3)° va
94,8(2)°. Goc nhi dién giita cac vong thiazolidinone va naphthalene 13 64,1(4)° déi
v6i phén tir A va 68,7(3)° ddi voi phan tir B. D6 léch r.m.s. khi ghép cé hai phan tir 1
1,870 A ma khong c6 phép dao chiéu va 0,226 A sau khi dao chiéu.

Trong cu trac tinh thé, cac phan tir loai A lién két voi nhau bang céc lién két
hydrogen N-H--O va C—H---S, hinh thanh c4c chudi chay theo huéng b (bang 3.2,
hinh 3.11b). Chudi song song ctia cac phén tir loai B duoc hinh thanh bing céc lién
két hydrogen N—H:--O. Hai chudi nay duoc lién két v6i nhau thong qua cac tuong tac
C-H--S va C—H---O. C4c chudi song song cuia cac phan tir B twong tac voi nhau qua
hién twong xép chong n-- -7 gitta cac vong phenyl C33—C38 (hinh 3.11b) véi khoang
cach tir tAm dén tam 13 3,826(5) A va do truot 1a 1,695 A.

Bang 3.2. Céu triic hinh hoc ciia lién két hydrogen (A, ©) trong hop chat D

D-H-A D-H H-A DA D-H-A
N7-H7---09! 0,88 2,01 2,718(9) 137
N28-H28:--030" 0,88 2,00 2,841(8) 160
C5-H5A---042i 0,99 2,57 3,265(12) 128
C10-H10A---S1! 0,99 2,87 3,836(10) 165
C31-H31A---021% 0,99 2,33 3,319(11) 173
C40-H40---S6 0,95 2,88 3,575(8) 131

Ma dbi xtmng: (i) 1 —x, -1/2+y,3/2—z; (i) 1 —x, 1/2 + y, 3/2 — z; (iii) 2 —x, 1 — y,
l—z;(v))2—x, 12+ y,3/2 -z, (vii) -1
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Molecule B

(a) (b)
Hinh 3.11. Cau tric tinh thé cia hop chat D

Ghi chu:

- Hinh 3.11(a) Ciu trac phan tir cta hai phan tir doc 14p trong don vi bat d6i
xung cta hop chat D.

- Hinh 3.11(b) Céu trac déng goi tinh thé mot phan cta hop chat D, thé hién
cac lién két hydrogen va twong tac chong 16p m---w. Cg 13 tAm cta vong C33—C38.
Dé tang do rd rang, cac nguyén tir H khong tham gia vao cac twong tac nay da bi loai
bo. Cac ma ddi xung: (i) x, -1 +y,z; (1v) 2 —x,-12+y,32-z; (V) 2—x,2 -y, 1 —
z. Cac ma ddi xtng khac dugc néu trong Bang 3.2.

3.2.2. Tong hop N-(5-arylidene/piperonylidene-4-oxo-2-thioxothiazolidin-3-
yl)-2-(naphthalen-1-yl)acetamide (E1-11)

Két qua tong hop cac hop chat E1.i1 dugc trinh bay & bang 3.3.

Bang 3.3. Két qua tong hop cac hop chit Evn

o SYS Ar'  Ar' = 4-FCgH, (Eq), 4-CICgH, (E3), 4-BrCgHy (E3), 2-NO,CgHy (Ey),
NTQZ/ 3-NO2CgH4 (Es), 4-NO2CgHy (Eg), 4-CH3CsH,4 (Ey),
O u Y 4-OCH3CgHj (Eg), 4-N(CH3)2C6Hy (Eg), CeHs (Eqo)
(¢]
(Eq-11) \@o> (Eq1)

g?g; tne (°C) Trang thai — mau sic ng(:;)s)uat
Eq 157 -159 Tinh thé dang bong, mau vang 78,2
E» 188 — 190 Tinh thé dang bong, mau tring nga 76,9
E; 155 -156 Tinh thé dang bong, mau vang 81,0
E4 168 — 169 Tinh thé dang bong, mau vang 79,6
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Es 171 -172 Tinh thé dang bong, mau vang 75,3
Es 185 - 187 Tinh thé dang bong, mau vang 82,1
E; 153 -154 Tinh thé dang bong, mau vang 83,3
Es 162 -163 Tinh thé dang bong, mau vang 74,5
Eo 164 — 165 Tinh thé dang bong, mau do nau 70,2
E1o 166 — 167 Tinh thé dang bong, mau vang 79,6
En 177 — 178 Tinh thé dang bong, mau xanh réu 75,8

Hiéu suat phan (mg ctia cac hop chat E1.i1 déu dat muc tuong ddi cao, dao dong
trong khoang 70,2 — 83,3%, phan anh rang su thay d6i nhom thé trén vong thom Ar’!
chi anh huong & mutrc do nhat dinh dén hiéu qua phan tmg. Trong co ché phan ung
Knoevenagel (xem ¢ muc 3.2.2.1), aldehyde thom Ar'-CHO do6ng vai tro 1a tic nhan
ai dién tu, bi tAn cong boi anion thiazolidin-4-one tai vi tri nhém methylene linh dong.
Céc hop chat chira nhom rut electron tai vi tri para nhu 4-F (E1), 4-C1 (E2), 4-Br (E3)
va 4-NO; (E¢) déu cho hiéu suét cao (>78%), phu hop véi dic diém co ché khi nhém
thé nay lam tang tinh i di¢n tr cua nhom carbonyl, tir d6 tao diéu kién thuan loi cho
su tan cong cua tic nhan ai nhan.

Péng chi ¥, hop chat E7 (4-CH3) mic du gin nhom day electron theo kiéu cam
g nhung van dat hiéu suat cao nhat (83,3%), chiing to rang néu hiéu ung day khong
qua manh va khong gay can tro 1ap thé, phan tng van c6 thé dién ra hiéu qua. Ngugc
lai, cdc nhoém day electron manh theo kiéu cong huong nhu 4-OCH; (Es) va 4-
N(CHs)2 (Eo) lai 1am giam hiéu suat déng ké (<74,5%), c6 thé do ching lam giam
tinh i dién tir cua carbonyl hoac tao ra can tré khong gian tai vung phan ung.

Céc hop chat khong mang nhom thé (E10) hodc mang hé thom khac (E1u) van
dat hiéu suét kha t6t (khoang 75 — 79%), khang dinh rang anh huéng ctia nhom thé 1a
c¢6, nhung khong mang tinh quyét dinh tuyét d6i dén hiéu suat phan ung.

3.2.2.1. Co ché phan teng tao thanh diy hop chit N-(5-arylidene-4-oxo-2-
thioxothiazolidin-3-yl)-2-(naphthalen-1-yl)acetamide (E;-10)

San pham E1.10 duoc tao thanh qua phan g ngung tu gitra nhém carbonyl voi
nhom methylene linh dong [112], x4y ra nhu sau:



51

0 H 0
R_N)‘\T{H/DCOO R_N)L}af\
S - CH;COOH S H
S% S% @) /—\\X

i ) /\
>\<I:CH@ ‘L&R_Q\\ I\
| =X GHic00® %S 0
>/s OH 3

— /X - H,0 R—N

o}

Hinh 3.12. Co ché phan ng tao thanh diy hop chat N-(5-arylidene-4-oxo0-2-
thioxothiazolidin-3-yl)-2-(naphthalen-1-yl)acetamide (E1-10)

Dbi voi hop chét Eqr, co ché xay ra twong tw, chi thay thé hop phan benzylidene
thanh hop phan piperonylidene.

3.2.2.2. Nghién ciru ciu tric

Hop chat D voi nhoém methylene linh dong trén di vong 2-thioxothiazolidin-4-
one thuc hién phan Gmg ngung tu Knoevenagel dé tao thanh cac hop chit N-(5-
arylidene/piperonylidene-4-0xo0-2-thioxothiazolidin-3-yl)-2-(naphthalen-1-
ylacetamide (Ei-11).

a. Phé hong ngoai FT-IR ciia déy hop chdt E1.i1

Ph6 FT-IR ciia diy hop chat Ei.i1 cho céc tin hiéu phu hop véi cau tric da du
kién (xem vi du phd FT-IR cuia hop chat Eq ¢ hinh 3.13).

Ciing twong ty v6i phd FT-IR cua hop chit D, ddy hop chit Er.i1 ndy ciing xuét
hién cac tin hiéu dic trung cho dao dong cua lién két N-H, Csp>-H, Csp*~-H, C=0,
C=C, C=S va C=N trinh bay ¢ bang 3.4.
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Hinh 3.13. Pho FT-IR ciia hop chit N-[5-(4-fluorobenzylidene)-4-oxo-2-
thioxothiazolidin-3-yl]-2-(naphthalen-1-yl)acetamide (E1)

So v&i tin hiéu cia nhém C=0 trén vong 2-thioxothiazolidin-4-one ctia hop chét

B Il FE00 o Iyt i 1750 (=t 1250 [l T L

D (1753 cm!), tin hiéu ctia nhom C=0 trén vong 2-thioxothiazolidin-4-one & cac hgp

chét E1.11 tham gia vao hé lién hop voi hop phan arylidene nén xuat hién & tan sb thap

hon (1717 — 1742 cm™).
Bang 3.4. Céc tin hi¢u dic trung trén pho FT-IR ciia diy hop chat Er.q1

Hop Cic van pho dic trung (cm™)

chat N-H | Csp>H | Csp*-H C=0 C=C;C=N | C=S
E: 3186 3004 2922 1730; 1680 | 1583; 1508 1261
E, 3184 3001 2918 1730; 1680 | 1581; 1524 1256
E; 3188 3045 2918 1730; 1680 | 1581; 1521 1256
E4 3163 3046 2984 1742; 1661 1601; 1520 1248
Es 3192 3082 2916 1726; 1678 1601, 1524 1250
E¢ 3181 3065 2984 1734; 1680 | 1595; 1514 1252
E-s 3194 3020 2916 1730; 1690 | 1593; 1510 1258
Es 3184 3005 2920 1732; 1682 | 1582; 1506 1248
Eo 3186 3020 2920 1717; 1676 | 1581; 1516 1264
E1o 3110 3020 2924 1672; 1635 1573 1272
Eu 3184 3001 2916 1721; 1684 1584; 1522 1238

b. Phé cong hwong tir hat nhan "H-NMR ciia dédy hop chdt E1.11

Trén pho '"H-NMR ciia cac hop chét E1.i1 (xem vi du pho ctia hop chat Eq ¢ hinh
3.14) xuat hién day du tin hiéu nhu dy kién, trinh bay & bang 3.5.

Nhom methylene bén ngoai vong thiazolidine (-CH.CONH-) van xuat hién
dang miii don & 6 4,18 — 4,24 ppm trong khi tin hi¢u cua nhom methylene & trong
vong thiazolidine thi da bién mat, déng thoi trén phé con xuét hién thém céc tin hiéu
& vong thom (8 6,17 — 8,54 ppm) minh chimng cho su tao thanh cac hop chit Ern
thanh cong.
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Bén canh d6, miii don ctia nhém methylidene trong day Ei.i1 (8 7,76 — 8,18
ppm) ciing dugc tim thiy trén phd va ddy 1a tin hiéu déng vai trd quan trong trong

viée x4c dinh cdu hinh E/Z cta cac hop chit nay.

aaaaaaaaa

11 630

7 1] i
Il T

Hinh 3.14. Ph6 'H-NMR ciia hop chit N-[5-(4-fluorobenzylidene)-4-0xo0-2-
thioxothiazolidin-3-yl]-2-(naphthalen-1-yl)acetamide (E1)

Trén pho "H-NMR ciia nhitng hop chat Eq.11, chi ¢6 1 tin hiéu proton cia nhém
methylidene, cho thdy chung chi ton tai ¢ 1 loai dong phan (Z) hodc (E). Tin hiéu
proton ctia nhém methylidene ¢ ddng phan (Z) va (E) c6 su khéac biét vé do chuyén
dich: so v6i dong phan (E), tin hiéu proton ctia nhém methylidene ¢ dong phan (2)
s& dich chuyén vé ving tir truong thap hon [113].

Diéu nay phu hop vdi cac cong bd trude dy: cac hop chat (2)-5-(pyridin-2-
ylmethylene)-2-thioxothiazolidin-4-one [114] va (Z)-3-allyl-5-(4-nitrobenzylidene)-
2-sulfanylidene-1,3-thiazolidin-4-one [39] dugc tong hop trong diéu kién c6 mat
CH3COONa, sir dung dung moi CH;COOH (tuong tu nhu diéu kién cua diy Ei.n)
c6 tin hiéu proton methylidene trén phd "H-NMR (DMSO-ds) lan lugt ¢ & 7,70 ppm
va 7,93 ppm. Nguoc lai, hop chét (E)-5-[(1-phenyl-1H-1,2,3-triazol-4-yl)methylene]-
2-thioxothiazolidin-4-one do nhom tac gia Venkatakrishna Manikala [115] tong hop
trong diéu kién kiém manh KOH, st dung dung mdi ethanol, cho tin hiéu proton
methylidene & vung tir truong cao hon, khoang 7,12 — 7,62 ppm.

Tuong tu, trong ddy Ern, cac tin hiéu proton methylidene ciing xut hién &
vung tir truong thip (8 7,76 — 8,18 ppm) cho thiy lién két d6i bén ngoai vong
thiazolidine ton tai & ciu hinh (Z). Hon nita, sy vu tién ton tai & cau hinh (2) ciing c6

thé duoc giai thich bai su 6n dinh vé mit nhiét dong duoc dé cap o tai lidu [116].
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Bang 3.5. Cac tin hiéu trén phé "H-NMR ciia diy hop chit Ei.

‘ OSYS Ar' Ar' = 4-FCgH, (E4), 4-CICgH, (E3), 4-BrCgHy (E3), 2-NO,CgH, (Ey),
15

N 6 3-NO,CgHy (Es), 4-NO,CgH, (Eg), 4-CH3CgHy (E7),
1 2N 4-OCH3CgHy (Eg), 4-N(CH3),CgHy (Eg), CeHs (E1o)

H o)

o]
(E1_11) \©i0> (E11)

Hop Phé 'H-NMR (8, ppm; J, Hz)
chat H thom va CH; H!S H! NH
8,16 (1H, d,J = 9,0); 7,94 (1H, d, J = 2,0); 7,87
E: | (1H,d,J = 38,0); 7,77 (2H, m); 7,56 (3H, m); 7,48 (171’{9 SS) (;I’fi) (ﬁfi)
(1H, ¢, J = 7,5); 7,42 (2H, m) : ’ ’
8,16 (1H, d, J = 8,0); 7,95 (1H, d, J = 9,0); 7,87
E: | (1H d,J=28,5);7,71 (2H, d,J = 8.,5); 7,64 (2H, d, (171’{9 4S) (;ﬁzzs) (ﬁfi)
J = 8.5); 7,56 (3H, m); 7,48 (1H, ¢, J = 8.5) : : ’
8,16 (1H, d, J =9,0); 7,95 (1H, d, J = 7,5); 7,87
Es | (1H d,J=8,0); 7,78 (2H, d, J = 9,0); 7,63 (2H, d, (171{9 2S ) (;Ifzs) (ﬂf‘s‘)
J = 8.5); 7,54 (3H, m); 7,48 (1H, ¢, J = 8,0) : : ’
8,26 (1H, d, J = 8,5); 8,17 (1H, d, J = 8,0); 7,92
’ 8,18 | 424 | 11,67
E4 (3H, m); 7,79 (2H, m},z 7ésg)(3H, m); 752 (M, 6, | gy o | @iy | (H.s)
8,54 (1H, br); 8,35 (1H, dd, J, = 8,0, J> = 1,5);
E 8,16 (1H, d,J = 8,0); 8,08 (1H, d,J=7,5); 7,95 | 8,11 | 423 | 11,69
3 (1H, d, J = 8,5 Hz); 7,86 (2H, m); 7,56 (3H, m); | (1H,s) | (2H, s) | (1H, s)
748 (1H, ¢, J = 8,0)
8,37 (2H, dd, J1=17,5,J> = 1,5); 8,35 (1H, dd, J; =
E 8,0,J> = 1,5); 8,17 (1H, d,J = 9,0); 7,95 BH, m); | 8,06 | 424 | 11,70
6 7,88 (1H, d, J=8.5); 7,56 (3H, m); 7,49 (1H, ¢z, | (1H,s) | 2H, s) | (1H, s)
J=15)
8,17 (1H, d,J =7,5); 7,95 (1H, dd, J; = 7,5, J2 =
B, | 2.0);7.87 (IH, d, J = 8.0): 7.56 (SH, m); 7.49 (1H, (17139(1) (;ﬁzzs) (ﬂf?)
1, J = 8,0); 7,40 (2H, d, J = 8,0); 2,38 (3H, 5, CH3) ’ ’ ’
8.17 (1H, d, J = 7,5); 7,95 (1H, d, J = 8,5); 7,87
E (1H, d, J = 8,0); 7,66 (2H, d,J=9,0); 7,56 GH, | 7,89 | 4,22 | 11,60
s m); 7,48 (1H, t,J = 7,5); 7,14 2H, d, J=8.,5); | (1H,s) | (2H, s) | (1H, s)
3,85 (1H, s, CHs)
8,19 (1H, d, J = 9,0); 7,95 (1H, dd, J; = 7,5, J2 =
Eo |2,0);7,87 (1H, d, J = 8,0); 7,56 (6H, m); 6,86 (2H, (17H7 6S) (;ﬁzls) (ﬂfi)
d,J =9,5); 3,07 (6H, s, CHs) ’ : :
8,22 (1H, d,J = 7,0); 7,94 (1H, d, J = 7,5); 7,85
Ew | (1H d,J=8,0); 7,68 (1H,d,J=7,0); 7,56 (6H, 1711190 241’;8 ﬂ{’@
m); 748 2H, t, J=7,5) (I1H,5) | 2H, 5) | (1H,5)
8,17 (1H, d, J = 9,0); 7,95 (1H, dd, J; = 7,5, J2 =
E 2,0); 7,88 (1H, d, J = 8,0); 7,56 (4H, m); 7,49 (1H, | 7,86 | 4,22 | 11,59
ol J=28,0);727 (11, dd, J; = 8,5,J: =2,0); 7,23 | (1H,s) | (2H, s) | (1H, s)

(1H, d, J = 2,0); 7,14 (1H, d, J = 8.0); 6,17 (2H, 5)
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c. Phé cong huong tir hat nhdn 3C-NMR cia day hop chat Eq.1;
Trén phd *C-NMR xuét hién ddy du cac tin hiéu phu hop véi cdu tric di du
kién (xem vi du phd cua hop chat Eq ¢ hinh 3.15) trinh bay & bang 3.6.
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Hinh 3.15. Phd *C-NMR ciia hop chit N-[5-(4-fluorobenzylidene)-4-0x0-2-
thioxothiazolidin-3-yl]-2-(naphthalen-1-yl)acetamide (E:)
Céc tin hiéu ¢ khoang & 120 ppm, 162 — 169 ppm va & 190 ppm duoc quy két

1an luot cho cac nguyén tir carbon vinylic, carbonyl va thiocarbonyl phu hop véi cac
tin hiéu cua nhitng nhom chirc nay trén phd *C-NMR (DMSO-ds) cia (2)-5-(pyridin-
2-ylmethylene)-2-thioxothiazolidin-4-one, trong d6 cdc nguyén tir carbon vinylic,
carbonyl va thiocarbonyl xuét hién 1an lugt & & 124,66 ppm, 170,05 ppm va 202,66
ppm [117], [114]. Piéu nay tai khang dinh cu hinh (Z) cta cac hop chit Ev.n1.

Ngoai ra, trén phd *C-NMR con xuét hién tin hiéu ciia nhom methylene gin
tryc tiép véi vong napthalene ¢ 8 36,6 — 37,8 ppm va tin hiéu ctia nhém methyl & cac
hop chit E7, Es, Eo 1an luot ¢ 8 21,7 ppm, 56,1 ppm, 21,5 ppm. Trong dé tin hiéu cua
nhom methyl & hop chat Eg lién két truc tiép voi nguyén tir oxygen ¢ d6 am dién 16n
nén dich chuyén vé ving tir trudng yéu hon, tng voi do chuyén dich cao hon cac tin
hiéu carbon ctia nhém methyl & cac hop chat E7 va Eo.
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Ar' = 4-FCgHy (E4), 4-CICgH, (E,), 4-BrCgHy (E3), 2-NO,CgHy (Eg),

3-NO,CgHy (Es), 4-NO,CgHy (Es), 4-CH3C6H, (E),

O 11 12 N 4-OCH3CgHy (Eg), 4-N(CH3),CgHg (Eg), CoHs (Eqo)
(0]
(E1.11) \@o> (E11)
2 13
H({p - cr Pho "C-NMR (3, ppml)6 o
chat C cl3 C thom va C CH;
169.3 163:7; 134:1; 134:0; 133,9; 133,8; 132.,3; 131,4;
Ei | 1907 | |5 129:9; 128.,9; 128,5; 128,1; 126,6; 126.,3; 125.9; 37,7
’ 124,8; 117,3 (Jc—r = 22 Hz)
1683 135,4: 132,7; 131,9; 131,2; 131,0; 130.4; 129.0;
E: | 1897 | | ¢ 127,8; 127.4; 127.,0; 125,5; 125,2; 124,9; 123.7; 36,6
’ 119,8; 119,6
1682 132,8: 132,7; 132,0; 131,3; 131,2; 130,4; 127.8;
Es | 1898 | | o7 127,4; 127,0; 125.,5; 125,2; 124,9; 124.4; 123.7; 36,6
’ 119,7; 119,6
166.4 148,4; 148,3; 135,3; 133,8; 132,3; 132,2; 132.1;
Eq | 1912 | 20 131,4; 130,1; 128.9; 128,5; 128,1; 126,6; 126.3; 37,7
’ 126,2: 126,0; 124,7; 1242
160.4 148,8: 136,3; 134.8; 133,8; 132,7; 132.,3; 131,6;
Es | 1904 | | 2 131,4; 128.,9; 128.6; 128,1; 126,6; 126,3; 126.,0; 37,7
’ 125,8; 125,7; 124.,8; 122.9
160.4 148,4: 139,3; 133.8; 132,3; 132,2; 132,1; 131,4;
E¢ | 1905 | | ' 128,9; 128,5; 128.1; 126,6; 126,3; 125,9; 124.9; 37,7
’ 124,8; 1242
160.3 142,5: 135,3; 133.8; 132,3; 131,5; 130,7; 130,5; 377
Er | 1910 | |75 128,9; 128,5; 128.0; 126,6; 126,3; 125,9; 124.8; 17
’ 118,7; 118,6 ’
169.3 162,3: 135,4; 133.8; 133,7; 132,3; 131,5; 128.9; 377
Es | 1909 | | 27 128,5; 128,0; 126.6; 126,3; 126,0; 125,8; 124.8; 61
’ 116,4; 115,7 ’
169.2 152,7; 136,5; 134,0; 133,8; 132,3; 131,5; 128.8; 377
Eo | 1906 | | g 128,5; 128,0; 126.6; 126,2; 125,9; 124.,8; 120.2; 15
’ 112.8; 111,1 ’
169.5 135,1; 133,8; 133,2; 132,3; 131,8; 131,6; 131,3;
Ev | 1910 | | 29 130,0; 128,8; 128.5; 128,0; 126,6; 126,2; 125.9; 37,8
’ 124,8; 120,0
169.3 150,7; 148.,9; 135.4; 133,8; 132,3; 131,5; 128.8;
En | 1908 | | 2°¢ 128,5; 128,0; 127.9; 127,4; 126,6; 126,3; 125.9; 37,7
’ 124,8: 117,2; 110,3; 109.,9; 102,8

d. Phé khoi lwong phdn gidi cao HR-MS ciia ddy hop chat Ei.1

Pho khdi lugng phén giai cao HR-MS ciia cac hop chit Ei-1 (xem vi du phd cua

hop chat E1 & hinh 3.16) thé hién peak ion phan tir phit hop v6i ciu trac da du kién,

trinh bay ¢ bang 3.7.
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Bang 3.7. Két qua phé khdi lwong phén giai cao (HR-MS) ciia hop chét Ei.iy

+ + + +
gn?; Cong thirc [M+H]" tl'lllnh/zto[g/rll (I:Illu) ml/lzg{llgmH(]em:g)lyc
Eq [C22H15FN202S2+H]* 423,0637 423,0636
E: [C22H15CIN202S>+H]* 439,0342 439,0339
Es [C22H15BrN202S+H]* 482,9837 482,9825
E4 [C22HisN304S,+H]" 450,0582 450,0578
Es [C22H15N304S2+H]* 450,0582 450,0576
Es [C22H15sN304S2+H]" 450,0582 450,0570
E; [C23H1sN202S,+H]" 419,0888 419,0891
Es [C23H1sN203S+H]" 435,0837 435,0852
Eo [C24H21N302S,+H]" 448,1153 448,1150
E1o [C22H16N202S>+H]* 405,0731 405,0734
Eu [C23H16N204S2+H]* 449,0630 449,0632

Tat ca dit liéu trén pho FT-IR, 'H-NMR, *C-NMR, HR-MS déu dang voi du
kién, va cac dit liéu nay giup khang dinh sy tong hop thanh coéng ctia ddy hop chit

N-(5-arylidene/piperonylidene-4-oxo0-2-thioxothiazolidin-3-yl)-2-(naphthalen-1-y1)

acetamide Ei-11.

e. Nhiéu xa tia X don tinh thé E4 va Es

Cac hop chit E4va Eg co tinh thé phu hop dé thyc hién viéc nhidu xa tia X, cac

thong s co ban 6 mang tinh thé ctia cac hop chat nay duoc trinh bay & bang 3.8,

Bang 3.8. Cac thong s6 co ban 6 mang tinh thé ciia cac hop chét Eq, Eg

E4 Es
Cong thirc phan tie C22H15N304S; Ca3Hi1sN203S,
Khoi lwgng phan tir 449,49 434,51
H¢ tinh thé monoclinic monoclinic
Do dai canh cta 6 | 2 (A) 8,9830(6) 4,6667(5)
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mang co' s¢ b(A) 21,4760(15) 19,378(3)
c(A) 22,1973(19) 23,239(3)
a (°) 90 90
Goc gilra cac tryc | 5 oy 96,631(7) 95,006(11)
mang tinh thé
7 (°) 90 90
Thé tich 6 mang co s& 4253,6(6) 2093,5(5)
V(A%
Nhom khong gian P2i/n P2i/n
VA 8 4
Dcac (g cm‘3) 1,404 1,379
u (mm™1) 0,285 0,282

Hop chat E4 két tinh & dang monoclinic, nhom khong gian P21/n v6i hai phan
tir trong don vi bat doi xtng (hinh 3.17a). Ca hai phén tir (A chira S1, B chira S32)
duoc lién két bai mot lién két hydrogen N-H---O (bang 3.8, hinh 3.17b). Ca hai vong
thiazolidinone déu phang v&i do léch t6i da khoi mat phang toi vu nhét binh phuong
12 0,039(9) A ddi v6i C4 (d6 1éch binh phuong r.m.s. 1a 0,026 A) trong phan tir A va
0,016(9) A ddi v6i N24 (do 1éch binh phuong r.m.s. 1a 0,012 A) trong phan tir B.
Vong thiazolidinone trung tam trong A/B tao mdt goc 55,1(4)°/60,0(4)° va
71,4(3)°/67,0(3)° lan lugt v4i vong benzene va vong naphthalene. Cac goc nhi dién
giita cac vong benzene va naphthalene ¢ dau mut 1an luot 13 84,3(4)° ddi voi A va
49,7(4)° d6i véi B. Po 1éch binh phuong r.m.s. khi xép chong ca hai phan tir 14 2,512
A, diéu nay thé hién su khac biét rd rét vé hinh dang téng thé (sau khi dao nguoc, do
léch binh phuong r.m.s. giam xudng chi con 0,734 A). Pong géi tinh thé dugc dic
trung boi cac twong tac w7 giira cac vong benzene ¢ hop phan benzylidene cua
phan tir B [khoang cach Cg---Cg" 1a 3,817(6) A; Cg 13 tAm vong C54-C59; ma dbi
xtmg: (v) -x, -y, 1-z]. Cac chudi phan tir chay theo huéng a dugc hinh thanh bai cac
lién két hydrogen N-H---O va C-H---O. Ngoai ra, su dong goi con dugc cing c¢d thém
bdi cac tuong tac C-H---O. Chi tiét dugc trinh bay trong bang 3.9 va minh hoa trong
hinh 3.17b.
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(a) (b)
Hinh 3.17. Cau truc tinh thé cua hgp chat E4

Ghi chua:

- Hinh 3.17(a): Cau tric phan tir ctia hai phan tir doc lap trong don vi bat dbi
xtng cta hop chit E4.

- Hinh 3.17(b): Mot phan cdu trac dong goi tinh thé ctia hop chit E4 cho thiy
cac lién két hydrogen va céac twong tac ---m. Cg 1 tAm cua vong phenyl C54—C59.
Céc phép toan d6i xtimg duoc trinh bay trong bang 3.9.

Bang 3.9. Céu triic hinh hoc ciia lién két hydrogen (A, °) trong hop chit Eq

N7-H7---040! 0,86 2,00 2,833(8) 161
N38-H38---09 0,86 2,00 2,828(8) 162
C10-H10B---040 0,97 2,45 3,297(9) 146
C16-H16---061 0,93 2,55 3,300(14) 138
C22-H22---052" 0,93 2,38 3,102(10) 134
C41-H41A---09 0,97 2,48 3,175(9) 128
C50-H50---03' 0,93 2,53 3,391(11) 154
M3 d6i xtmg: (i) 1 +x, y, z; (i) -1 +x, v, z; (i) 1 —x, -y, 1 —z; (iv) l —x, 1 — y,
1 -z

Hop chat Es két tinh dang monoclinic thudc nhom khong gian P2i/n v6i mot
phan tir trong don vi bat d6i ximg (hinh 3.18a). Vong thiazolidinone 1a vong phang
v6i d6 1éch tbi da thap hon so v6i mat phang t6i uu nhat binh phuong 14 0,003(6) A
d6i v6i N3 (d6 léch binh phuong r.m.s. 1 0,002 A) so v6i cac hop chat D va Eq. Vong
thiazolidinone trung tam nghiéng so v4i vong naphthalene mot goc 59,8(4)°, tuong
tu nhu trong hop chat E4, nhung goc nhi dién véi vong benzene lai khac biét rd rét,
chi ¢6 7,8(4)°. Cac goc nhi dién giita cac vong benzene (6 hop phan benzylidene) va
naphthalene & dau mut 1a 60,0(4)°. Mac du c6 su hién dién cua cac vong thom,
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nhung khong quan sat thiy cac tuong tac m---m trong ciu tric dong géi tinh thé, thay

vao do, no chu yéu dugc dac trung boi céac lién két hydrogen N-H-::--O, tao thanh céc

chudi chay theo huéng a. Cac chudi song song con tuong tac thém qua cac lién két
hydrogen C-H---O (bang 3.10, hinh 3.18b).

-

@

(a)

~f
\/ ~r

;; I"’\f/ e
22 NS M

- /\

\L”_.

(b)

Hinh 3.18. CAu tric tinh thé ciia hop chit Es

Ghi chu:

é\f' ;;

”~

- Hinh 3.18(a): Céu tric phén tir ca hai phan tir doc 1ap trong don vi bat doi

xung cia hop chat Es.

- Hinh 3.18(b): Mot phan ciu tric dong goi tinh thé cua Es, cho thdy cac lién
két hydrogen. Cac phép toan dbi xing dugc trinh bay trong bang 3.10.
Bang 3.10. Cau tric hinh hoc ciia lién két hydrogen (A, °) trong hop chit Es

D-H--A D-H HA DA D-H--A
N7-H7---09' 0,86 2,11 2,814(7) 139
C20-H20---029" 0,93 2,56 3,483(11) 169
C28-H28---021' 0,93 2,45 3,371(10) 169
Ma d6i xtmg: () 1 +x,py,z;() 1 —-x,1-y, 1 —z; (1)) 2—-x,1 -y, 1 -z

Bang phuong phap nhidu xa tia X, ciu tric tinh thé cua E4 va Es duoc x4c nhan
t6n tai & cau hinh (Z) cua lién két d6i bén ngoai vong thiazolidine, nhu dugc chi ra
bdi cac tin hiéu ciia nhém methylidene (-CH=) trén phdé 'H-NMR. Mot tim kiém
trong co s& dit liéu ciu trac Cambridge (CSD, phién ban 5.45, cip nhat thang 6 nim
2024) [118] dbi v6i cac hop phan 4-oxo-2-thioxo-1,3-thiazolidine c6 lién két doi

ngoai vong tai vi tri 4 cho thiy c6 223 ciu triic trong tong s6 241 ciu trac c¢6 ciu hinh

(Z) (hinh 3.19).
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Hinh 3.19. Ciu hinh ciia lién két doi ngoai vong 4-oxo-2-thioxo-1,3-thiazolidine
tim kiém trong Cambridge Structural Database (CSD)

Ghi chu:

- Hinh 3.19(a): Hop phén tim kiém.

- Hinh 3.19(b): Biéu db tan suét ctia goc xoay S—-C=C—C [duoc chi ra bang mau
xanh trong hinh 3.19(a)]. Trong tong s6 241 cdu trac, c6 223 cdu tric cd goc xoay
gan 0° (cdu hinh Z) va 18 cau tric c6 goc xoay gan +£180° (cdu hinh E).

3.3. Tong hop cac hop chit chira di vong 1,2,4-triazole
3.3.1. Tong hop 5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-1,2,4-triazole-
3-thiol (Fval)

Hop chét F dugc tong hop thanh cong véi hicu suat 88 %, 1a két tiia bong, mau
trang nga, nhiét do nong chay 246,7 °C ([56]: 248,7 °C) con hop chat I v6i hidu suat
69 %, dang tinh thé hinh kim, mau tréng, nhiét d6 nong chay 195 — 197 °C.

3.3.1.1. Co ché phén trng

Hop chat 5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-1,2 4-triazole-3-thiol
(F va I) duoc tong hop tir 2-(naphthalen-1-yl)acetohydrazide B thong qua 2 giai doan.

Giai doan 1:

Phan tmg dién ra theo co ché cong nuclephile, trong d6 nguyén tir nitrogen &
nhom —NHz véi cip electron chua tham gia lién két trong phan tir chat B dong vai tro
1a tac nhan than hach tin cong vao nguyén tir carbon nhom —N=C=S tao thanh
san pham [119].

Q /\ 0 2 Q S

o6 Sy
R2 = -CGH5 H N—-R
Ry = OO -C,Hsg R1 /N\\( 2
S
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Giai doan 2:

Su tao thanh vong triazole tir hop chat carbothioamide [120] xdy ra theo co ché:

H o H H H H H H
N—N N—N C\N—N/ N—N
/ \ H,O
1_(%\4’—\%8 —_— R1_C\+/C:S R R1—C/ c=S —2> R /« AS
O o N N N
NH / \X HOD | Il?
R2 R2 H R2 2

— R2 = -CGH5 o\
Ry = OO C,He Ri™ N7 TSH

3.3.1.2. Nghién ciru céu tric

a. Phé héong ngoai FT-IR ciia hop chdt F va I

Céc tin hiéu trén Pho hong ngoai FT-IR cua hop chat F va I phu hop véi cu
trac da dit kién, duoc trinh bay trong bang 3.11.

Trén Pho hong ngoai FT-IR cila cac hop chat F va I, sy bién mat peak hap thu
cta nhom C=0 ¢ 1643 cm™! cung véi su xudt hién cac tin hiéu cua nhéom S—H, C=S,
C-S cho thiy phan ung tong hop cac hop chat nay da dién ra thanh cong.

Bang 3.11. Cac tin hiéu dic trung trén pho FT-IR ciia hop chat Fva I

Cac van pho dic trung (cm™)
Hop C=C;
chat | N-H | S-H | Csp>-H | Csp*-H C_N’ N-C=S N=C-S
2872
F | 3088 | 2708 3032 1578 1296 1217
2767
2850
I | 3094 | 2766 3043 1568 1278 1207
2945

Pho hong ngoai FT-IR ctia hop chét F (hinh 3.21) va hop chat I (hinh 3.22) chi
ra sy ton tai ctia dang hd bién thione — thiol (hinh 3.22) nhung ¢ trang thai ran thuong
1a su ton tai ciia dang dong phan thione [121]. Trén pho FT-IR, dai tin hiéu N—C=S
cta di vong 1,2,4-triazole-3-thione duoc tim thay & 1296 cm™ (hop chét F) va 1278
cm! (hop chét I). Bén canh tin hi€u nay, tin hi€u cia N-H va C=N cling duogc tim
thay 1an lugt & 3088 cm™! va 1578 cm™! (hop chit F), & 3094 cm™ va 1568 cm™ (hop
chat T) minh chiing cho sy ton tai ciia dang dong phan thione. Ciing trén phd FT-IR,
tin hiéu voi cudng do yéu 6 2708 cm' (hop chat F) va 2766 cm™ (hop chat I) dic
trung cho dao dong cua lién két S—H xuat hién cing véi tin hiéu cia N=C-S & 1217
cm’! (hop chat F) va 1207 cm™ (hop chat I) cho thdy sy ton tai cia dang
d6ng phan thiol.
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Hinh 3.21. Phé FT-IR ciia hop chit I

Sy oWy
- I\ R = -CgHs
O S O N)\SH -CaHs
! |
R R

Hinh 3.22. Sy hd bién thione-thiol ciia 5-(naphthalen-1-ylmethyl)-4-
phenyl/ethyl-4H-1,2,4-triazole-3-thiol (F va I)
b. Phé cong huong tir 'H-NMR ciia cdc hop chat F va I
Trén pho '"H-NMR ciia hop chat 5-(naphthalen-1-ylmethyl)-4-phenyl-4H-1,2 4-
triazole-3-thiol/thione F (hinh 3.23) xuat hién tong cong 15 proton phu hop véi cong
thirc da du kién.

Phé 'H-NMR cling duogc su dung rong rai dé mo ta dic diém cua hé théng

thione-thiol. Vi dang ton tai thione, tin hiéu proton dac trung ctia N—H thuong xuét
hién trong khoang 13,00 dén 14,00 ppm trén phd 'H-NMR [23].
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Hinh 3.23. Pho 'H-NMR ciia hop chit 5-(naphthalen-1-ylmethyl)-4-phenyl-4H-
1,2,4-triazole-3-thiol/thione (F)

Tai ving tir trudng thap, tin hiéu tai 13,77 ppm c6 cudng d6 1a 1 duge quy két
cho proton linh dong ctia nhoém N—H, minh ching cho dang ton tai thione ciia hop
chét nay.

Tai ving tir trudng cao, miii don véi cuong do 13 2, ¢6 do dich chuyén 13 4,31
ppm dugc quy két cho proton ctia nhém methylen CHa. Tai ving thom 7,94 — 6,99
ppm ciing xuat hién day du 13 tin hiéu nhu du kién.

So sanh cac két qua thu dugc voi két qua tir tai liéu [56], cho thdy hop chat 5-
(naphthalen- 1-ylmethyl)-4-phenyl-4H-1,2,4-triazole-3-thione/thiol F duoc tong hop
thanh cong.

Tuong tu nhu céc tin hiéu trén phé "H-NMR cua hop chat F, céc tin hiéu trén
ph6 "H-NMR ciia hop chat I (hinh 3.24) ciing xuat hién day du cac tin hiéu ding véi
céu trac du kién.

Mili don tai viing tir trudng thap ¢ 13,55 ppm ciing duoc quy két cho proton ciia
nhém N-H, ching minh dang t6n tai thione cila hop chat nay.

Tai viing tir trudng cao, xuat hién céc tin hi¢u cia nhom ethyl &8 1,01 ppm (mili
ba, -CH2CH3) va & 3,98 ppm (miii bon, -CH>CH3) cing véi tin hiéu cia nhém
methylene —CH>— con lai (ndi voi vong napthalene) ¢ & 4,59 ppm.

Tai vung thom, trong khoang 8,10 — 7,41 ppm, xudt hién cac tin hiéu dic trung

cho 7 proton trén vong naphthalene.
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Hinh 3.24. Pho 'H-NMR ciia hop chit 5-(naphthalen-1-ylmethyl)-4-ethyl-4H-
1,2,4-triazole-3-thiol/thione (I)

c. Pho cong huéng tir hat nhdn 3C-NMR ciia cdc hop chdt F va I

Trén phd '3C-NMR cua hai hop chit F va I xuét hién day du cac tin hiéu phu
hop véi ciu triic da dy kién (hinh 3.25 va hinh 3.26).

O ving tir trudng thap, tin hiéu 1an luot tai 168,0 ppm va 166,9 ppm duoc quy
két cho carbon C=S, mét lan nira khalmg dinh dang tn tai thione ciia cac hop chat nay
(theo tai liéu [24], tin hiéu C=S thione ciing thudng xuat hién trong khoang 169,0
ppm trén phd *C-NMR).

Tin hiéu cia C=N lan luot xuat hién & 151,5 (trong hop chat F) va 151,4 (trong
hop chét I).

O vung thom, d6i voi hop chat F xuét hién day da 14 tin hiéu trong khoang
124,1 — 134,1 ppm. Con ddi v6i hop chat I xuat hién day du 10 tin hiéu trong khoang
124,4 — 133,9 ppm.

Ngodi ra, trén phd *C-NMR con xuat hién céc tin hi¢u ¢ ving tir trudng cao
ctia nhom methylene ndi véi vong naphthalene tai & 29,4 d6i v6i hop chat F va § 29,1
d6i v6i hop chat I. Dong thoi, tin hidu cia nhém ethyl trong hop chat I ciing lan lugt
xudt hién ¢ & 38,9 ppm (CHz) va & 13,5 ppm (CH3).
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Hinh 3.25. Phé '*C-NMR ciia hop chit 5-(naphthalen-1-ylmethyl)-4-phenyl-
4H-1,2 ,4-triazole-3-thiol/thione (F)
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Hinh 3.26. Phd '*C-NMR ciia hop chit 5-(naphthalen-1-ylmethyl)-4-ethyl-4 H-

1,2,4-triazole-3-thiol/thione (I)
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d. Phé khoi lwong phdn gidi cao HR-MS ciia hop chat F va I
Trén phd khéi lvong phan giai cao HR-MS cuia hop chét F (xem hinh 3.27) va
I (xem hinh 3.28) xuit hién peak ion phan tir phu hop véi ciu trac di duy kién, trinh

bay & bang 3.12.
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Hinh 3.27. Pho HR-MS ciia hop chit 5-(naphthalen-1-ylmethyl)-4-phenyl-4H-
1,2,4-triazole-3-thiol/thione (F).
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Hinh 3.28. Pho HR-MS ciia hop chét 5-(naphthalen-1-ylmethyl)-4-ethyl-4 H-
1,2,4-triazole-3-thiol/thione (I)
Bang 3.12. Két qua pho khoi lwong phén giai cao (HR-MS) ciia hop chat Fval

Hop R ] m/z [M+H]" | m/z [M+H]* thuc
p Cong thirc [M+H]" , , .
chat tinh toan (amu) nghiém (amu)
F [CioH1sN3S+H]" 318,1065 318,1077
I [CisHisN3S+H]" 270,1065 270,1052

Tat ca dit liéu trén pho FT-IR, 'H-NMR, *C-NMR, HR-MS déu dang véi du
kién, va cac dir liéu nay gitp khang dinh sy tong hop thanh coéng cua hai hop chat 5-
(naphthalen-1-ylmethyl)-4-phenyl-4H-1,2,4-triazole-3-thione (F) va 5-(naphthalen-
1-ylmethyl)-4-phenyl/ethyl-4H-1,2,4-triazole-3-thione (I). Bén canh do, dir li€u trén
pho cong hudng tir hat nhan cling cho thay cac hop chat niy ton tai dong thoi & dang
thiol va thione, tuy nhién dang thione 1a dang ton tai chu yéu, duoc xac nhan thong

qua nhiéu xa tia X don tinh thé, trinh bay sau day.
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e. Nhiéu xa tia X don tinh thé Fva I

Céc hop chat Fval co dang tinh thé phu hop dé thuc hién nhiéu xa tia X, céac

thong sb co ban 6 mang tinh thé ciia nhitng hop chit nay trinh bay & bang 3.13.

Bang 3.13. Cac thong sé co bin 6 mang tinh thé cia cac hop chat Fva I

F |
Cong thirc phin tir CioHisN3S CisHisN3S
Khoi lrong phan tir 317,40 269,36
H¢ tinh thé monoclinic triclinic
A ass . A a(A) 7,2924(5) 10,0868(16)
2;-’ dai canh cua 6 mang co' 7 7 11,0618(7) 6,8449(12)
c(A) 18,7064(13) 22,861(4)
L es . a (°) 77,608(5) 90
t(l}l%c gitra cac truc mang tinh 50 85.864(5) 90.252(6)
7 (°) 71,800(6) 90
Thé tich 6 mang co sé V' (A%) 1578,4(5) 1400,08(17)
Nhom khong gian P2i/c P-1
Z 4 4
Deaic (g cm™) 1,336 1,278
u (mm™) 0,207 0,221

Hop chat F két tinh ¢ dang monoclinic trong nhém khong gian P2i/c (hinh
3.29a). Tat ca cac do dai lién két trong vong triazole cuia hop chéat F déu twong tuy nhu
cac hop chat 4-phenyl-1,2,4-triazole-5-thione da duoc nghién ciu trude diy [26]-
[28]. Khoang cach lién két C3-S6 [1,6855(18) A] cho thay dic tinh cta lién két doi
1 rang, qua do chi ra rang dang thione chiém wu thé trong trang thai ran ciia hop chat
F. Tuy nhién, cAu tric cling thé hién mot su chuyén hoa nhe gitra thioamide va
iminothiol, duoc biéu hién qua dic tinh lién két doi mot phan cia lién két C3-N2
[1,334(2) A]. Vong benzene C40-C45 va vong naphthalene C51-C60 so véi vong
triazole c6 cac goc nghiéng lan luot 14 61,51(10)° va 82,61(8)°. Trong cau trac dong
g6i tinh thé, hai phén tir tuong duong vé mat tinh thé hoc duoc lién két voi nhau thong
qua cac lién két hydrogen N—H - S. Cau triic d6ng goi nay con dugc 6n dinh thém
nho cac tuong tdc C-H...n gifta cac nguyén tir C-H ctia vong thom va vong triazole
(bang 3.14, hinh 3.29b).

(a)
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(b)
Hinh 3.29. Ciu tric tinh thé ciia hop chat F

Ghi chu:

- Hinh 3.29(a): Cau tric phan tir v6i so dd danh sé nguyén tir hop chat F.

- Hinh 3.29(b): M6t phan cau triic dong géi tinh thé ctia hop chat F cho thiy
cac lién két hydrogen va cac tuong tac C-H...w. Cgl 14 tAm cta vong triazole N1, C2,
N3, N4, C5. Ma d6i xung: (i) -x, 1-y, 1-z ; (ii) x, 1+y, z ; (iii) -x, -1/2+y, 3/2-z.

Bang 3.14. Cau tric hinh hoc ciia lién két hydrogen (A, °) trong hop chit F

D-H...A D-H H..A D..A D-H...A
N2-H2...S6! 0,88 2,35 3,2266(16) 171
C42-H42...Cglt 0,95 2,99 3,591(2) 122
C54-H54...Cgl't 0,95 2,68 3,374(2) 130
Cgl la tam ddi xung cua vong triazole N1, N2, C3, N4, CS.

Mai dbi xtmg: (i) -x, 1-y, 1-z ; (ii) x, 1+, z ; (iii) -x, -1/2+y, 3/2-z.

Hop chat I két tinh ¢ dang triclinic trong nhom khéong gian P-1 v&i hai phan tir
trong don vi bat di ximg (phan tir A chtra S6, phan tir B chtra S25, hinh 3.30a). Viéc
chdng chip ca hai phan tir cho két qua d6 1éch binh phuong trung binh (rm.s.) 1a
0,089 A sau khi dao ngugc. Trong phan tir A, vong triazole tao mot goc nhi dién 1a
89,08(18)° vdi vong naphthalene, trong khi ¢ phén tir B, goc nay 1a 87,65(18)°. Trong
cAu trac tinh thé, ca hai phan tir tao thanh dang dimer thong qua lién két hydrogen N-
H...S (bang 3.15, hinh 3.30b). Cac dimer nay tiép tuc twong tic voi nhau thong qua
cic twong tic m...m gifta cac phan naphthalene [Cgl---Cglii = 3,942(3) A,
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Cg2---Cg2Vv=3,836(3) A; Cgl va Cg2 lan luot 1a cac tAm cua vong C10-C14/C19 va
C29-C33/C38; ma d6i xtmg: (i) 1 —x, 1 —y, 1 —z, (iv) 2 —x, 1 — y, -z]. Ngoai ra, cd
céc twong tac C-H...nt [H16...Cg3 =2,87 A; Cg3 la tAm ctia vong C33-C38] va twong
tic C-H...S [H18A...S25 = 3,105 A] giita cac phan tir A va B.

>
Malecule A ._\vw,}‘ I +/%
-~

i 'rl: x " X \/’ 7
A AN =YD
‘ A

=3 T

Miolesile B

(a) (b)
Hinh 3.30. Cau truc tinh thé ciia hgp chat I

Ghi chu:

- Hinh 3.30(a) Céu truc phan tir cta hai phan tir doc lap trong don vi bat d6i
xtng cta hop chat I.

- Hinh 3.30(b) M6t phan ciu trac dong géi tinh thé cta hop chit I, thé hién céac
lién két hydrogen, twong tac -+ -m, C-H...S va C-H...n. Cac phép toan di xtng duoc
ligt ké trong bang 3.15.

Bang 3.15. CAu triic hinh hoc ciia lién két hydrogen (A, °) trong hop chit I

N2-H2---S6' 0,87(4) |2,45(4) 3,315(4) | 178(6)
N21-H21---S25' 0,91(4) |2,39(4) 3,303(4) | 178(4)

Ma dbi xing: (i) -1—x,2—y, 1 —z; (i) =x, 2 -y, =z

3.3.2. Tong hop cic dian xuidt N-aryl 2-{[5-(naphthalen-1-ylmethyl)-4-
phenyl/ethyl-4H-1,2,4-triazol-3-yl|thio}acetamide (Gi-9) va (J1-7)
Két qua tong hop cac hop chat Gy va Ji.7 dugc trinh bay lan lugt & bang 3.16
va bang 3.17.
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Bang 3.16. Két qua tong hop cac hop chit G
Ry = H(G4), 2-CH; (Gy),

H
O N—N N = 4-CH3(G3), 3-Cl (Gy),
O /N»\S/\‘g \Q Ra 4-Cl (Gs), 4-Br (Gg),
|

4-OCHj3 (G7), 3-OH (Gg),

CeHs 4-NO, (Gy)
(G1:9) ]
Hop chat D]lléligtill?]:) ! (52;) Trang thai — mau sic ngzl(;)s)uat

G EtOH : H,0 168 | Tinh thé hinh kim, mau tring 70,0
G EtOH : H,O 127 | Tinh thé hinh kim, mau tréng 72,1
Gs EtOH : H,0 155 | Tinh thé hinh kim, mau tring 79,9
Gy EtOH : H,0 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
Gy EtOH : H,O 192 | Tinh thé hinh kim, mau tring 61,5
Gs EtOH : H,O 187 | Tinh thé hinh kim, mau trrflng 87,9
Go EtOH : H,O 175 | Tinh thé hinh kim, mau vang 84.8

Bang 3.17. Két qua tong hop cac hop chat Ji7

H
N—N N S
O NN R R4 = H (J1), 4-CHg (J2), 4-OCHj3 (J3), 2-Cl (Jy),
O N)\S/\‘g \Q * 7 4CIWg), 4NO, (W) 30H () 4

C,Hs
(J1-7) ]
Hop chat Dl:'é,rtlgtiﬁ'l? ! ((t,zcj) Trang thai — mau sic Hle(lj/os)uat
Ji EtOH : HO | 141 | Tinh thé hinh kim, mau tring nga 51,0
J2 EtOH : H,O | 147 Tinh thé hinh kim, mau tring 59,5
J3 EtOH : H,O | 152 Tinh thé hinh kim, mau trang 64,0
J4 EtOH : HoO | 149 Tinh thé hinh kim, mau trang 43,8
Js EtOH : H,O | 183 Tinh thé hinh kim, mau tring 41,5
Jo EtOH : H,O | 213 Tinh thé dang bong, mau tring 49,2
J7 EtOH : H,O | 185 Tinh thé dang vay, mau nau 56,3

Dit liéu thuc nghiém vé két qua téng hop cho thiy diy hop chit Gi.e, mang
nhom phenyl (—CsHs) trén vong triazole, ¢6 hiéu suat cao hon dang ké so véi day hop
chét J1.7, mang nhom ethyl (—C2Hs) trén vong triazole. Sy khac biét nay c6 thé duoc
giai thich bai kha ning on dinh trang thai chuyén tiép ctia nhom phenyl so véi nhom
ethyl. Cac twong tic m—= hodc kha ning dinh hudng khong gian tdi vu cia nhom
phenyl c6 thé lam giam ning luong hoat hoa, tir d6 thiic ddy sy tAn cong cua tic nhan
4i nhan va nang cao hiéu qua phan tmg (xem co ché phan tng ¢ muc 3.3.2.1).

Anh huéng ctia cic nhom thé trén vong benzene ctia chit nén ciling thé hién rd
rét, mic du ching ndm kha xa trung tAm phan tng va bi ngin cach béi nhom amide.
Tuy nhién, anh huong nay khong tuan theo mot quy luat don gian vé hiéu ung dién
tur 1a rat hay déy electron, ma co tinh chat phtrc tap, phu thudc vao ban chét, vi tri cta

nhom thé va cac yéu t6 khong gian khac.
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Dbi vai diy G, cac nhom alkyl nhu 2-CH;s (Gz, 72,1%) va 4-CH; (Gs, 79,9%)
déu lam ting hiéu sudt phan tng, c6 thé giai thich bang hiéu Gmg day electron cam
g (+1) ctia nhém methyl, giup 6n dinh trang thai chuyén tiép. Pic biét, nhém 3-OH
(Gs) 6 hiéu suit cao nhat trong diy (87,9%), cho thdy kha ning tham gia cta lién
két hydrogen noi phan tir hodc cac twong tac dic biét khac gitta nhom —OH va céc
phan cua chit nén hodc tac nhan 4i nhan, tir 46 gitp dinh huéng va 6n dinh trang thai
chuyén tiép. Nguoc lai, nhém 4-OCH3 (G7, 61,5%), mdt nhom day electron manh
theo kiéu cong hudng, lai c¢6 hiéu suit thap nhat. Diéu nay co thé 1a do hiéu tng day
electron manh mé cua nhom —OCH3 lam tang mat do electron tai cac vi tri khong
mong mudn hodc gy mét on dinh trang thai chuyén tiép.

Céc halogen ¢ vi tri para nhu 4-ClI (Gs, 66,1%) va 4-Br (Gs, 69,1%) lam giam
hiéu suat, trong khi 3-CI (G4, 73,5%) lai c6 hiéu suit cao hon. Su khac biét nay cho
thiy anh huong cua cac halogen dén hiéu sut phan tmg kha phong phu, phu thudc
vao vi tri ctia nhom thé va c6 thé lién quan dén cac yéu to khong gian dé lam 6n dinh
trang thai chuyén tiép. bac biét, nhdm 4-NO> (Gy), mac du cling 1a nhém rat electron,
nhung lai cho hiéu suét rat cao (84,8%), chi ding sau hop chat Gs chira nhom 3-OH.
Hiéu suit cao ctia Go cho thdy nhém —NO3 ¢6 thé tham gia vao cac tuong tac dién tir
hoic twong tac khong gian dic biét v6i tac nhan i nhan hodc chat nén, tir 46 6n dinh
trang thai chuyén tiép va t6i wu hoa hiéu suit phan tng.

Débi v6i diy J, cac nhom day electron nhu 4-OCHj (J3, 64,0%), 4-CH; (J2,
59,5%), va 3-OH (J7, 56,3%) déu 1am ting hiéu sut phan ng, cao hon so vé6i hop
chat khong c6 nhom thé (J1, 51,0%). Tuy nhién, hiéu suét cao nhit ctia 4-OCH3 trong
day J (hop chat J»), trai nguoc v6i hiéu suit thip nhat cia no trong diy G (hop chat
G»), cho thdy anh hudng ctia nhém thé trén vong benzene & chat nén 1a khong déng
ké, vi chiing nam khé xa va bi ngin cach béi nhém amide. Thay vio d6, nhoém thé
trén tac nhan i nhan (thiolate) c6 anh huéng dang ké hon dbi voi hiéu suat phan tng
(nhém CeHs cho hiéu suat cao hon nhém CaHs).

Céc nhém rut electron nhu halogen ¢ hop chat Js (2-Cl, 43,8%), Js (4-Cl,
41,5%) va nhom 4-NOz (Js, 49,2%) déu 1am giam hiéu suat trong diy J. Diéu nay
trai nguoc hoan toan vai hiéu tmg cta 4-NO; va 3-Cl trong diy G nhan manh anh
hudng ctia nhom thé trén vong benzene & chat nén 1 kha phirc tap.

Nhirng két qua trén mot 1an nita khang dinh rang hiéu suat ctia phan ung thé ai
nhan trong trudng hop nay bi anh hudng béi nhidu yéu tb twong tac, bao gom ca ban
chat ctia nhom thé trén tic nhan 4i nhan va chét nén, cung véi cac yéu tb 1am 6n dinh

trang thai chuyén tiép va toi uu hoa hiéu suat phan tng.
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3.3.2.1. Co ché phin trng

Phan tng tao cac hop chét acetamide Gi.o va Ji.7 xay ra theo co ché thé than
hach ludng phan tir (Sn2), thuc hién trong dung moi acetone voi su ¢6 mat cua KoCOs.
Trong moi trudng base, 5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-1,2,4-triazole-
3-thione/thiol bi khtr proton, tao thanh ion thiolat (—S~), lam tang tinh than hach cua
lru huynh [122]. Do d6, san phdm dugc hinh thanh chi yéu & dang S-thé [31]. Cac
phuong phap phd va nhidu xa tia X ciing di chimg minh diéu nay, s& duoc trinh bay

chi tiét trong cac phan sau.

—~N —N
S, g,
O N _KeCOs | O N~ °% + KHCO,
R R

I N—N q i N—N H H
N C) / »\ Y M
N M § N~ S---C----Cl

R'—r
=
nhanh N—N H R'
— o P N -
_ S A R—-C6H5
“ \ /\([)f \@ -CoHs
R =

K>COs duge lva chon cho phan tng nay vi ion K* ¢6 ban kinh 16n, dan dén mat
d6 dién tich thap. Diéu nay 1am cho lién két gitta K* va anion 5-(naphthalen-1-
ylmethyl)-4-phenyl/ethyl-4H-1,2,4-triazole-3-thiolate tré nén yéu hon, giup qué trinh
phan ly ion d& dang hon va ting nong d6 tic nhan than hach. Dung méi acetone dugc
st dung vi 1a dung méi aprotic, khong tuong tdc manh vdi anion than hach, hd tro co
ché phan Uung thé Sn2 dién ra thuan lgi. Hon nita, acetone d& bay hoi, giup loai bo
khoi san pham cudi cuing dé dang, qua d6 ting hiéu suét tong hop.

3.3.2.2. Nghién ciru ciu tric

a. Phé hong ngoai FT-IR ciia cdc hop chit Gio va Ji.7

So v6i phd FT-IR hop chit F va I, trén phd FT-IR cua cac hop chit Gig va Ji
(xem vi du pho ciia hop chat Gi ¢ hinh 3.31, hop chat J1 & hinh 3.32) khong con hap
thu & khoang 2708 cm! (thiol S-H) ma xuat hién thém hép thu manh ¢ khoang 1660
—1691 cm™! (& diy hop chat Gi.9) va 1655 — 1688 cm™ (& day hop chat Ji.7) dic trung

cho lién két C=0 amide, minh chiig cho phan tng hoéa hoc di xay ra thanh cong.
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Ngoai tin hiéu ctia nhém C=0, phd FT-IR cua hai ddy hop chat ndy con xuét
hién cac hép thu dac trung cua lién két N-H, Csp~H, Csp~H, C=C va C=N. Tt ca
céc tin hiéu déu phu hop véi cong thire dy kién, trinh bay ¢ bang 3.18.

:
mJ a #E 4 +
] 2 iz
|
i }5-
|
SRS T (PRETIYS G SCTE PSR [ETERCNT AT St | SR RIS SRt TSN [T s ¥
45:9"”:111 e 0 300 ™) 300 IT0 200 1780 00 1750 1900 b 0
Hinh 3.31. Phé FT-IR ciia hop chit G;
100

] —

LTk

] LR D IR HH) L8O 186000 181 1700 2= 1] 0 00

Hinh 3.32. Pho FT-IR ciia hop chit J;
Bang 3.18. Cic tin hiéu dic trung trén phd FT-IR cia diy hop chit Gio va Ji7

Hop Cac van pho dic trung (cm™)

chat N-H Csp*~H Csp*-H C=0 C=C;C=N
Gi1 3257 3055 2918 1685 1598; 1550
G2 3417 3049 2918 1664 1587; 1548
G; 3192 3043 2922 1654 1597; 1583
Gy 3307 3148 2901 1691 1595; 1546
Gs 3253 3001 2918 1672 1593; 1550
Ge 3157 3041 2908 1672 1591; 1544
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G~ 3257 3061 2929 1683 1600; 1543
Gs 3269 3107 2980 1660 1622; 1571
Go 3257 3007 2931 1687 1618; 1564
J1 3248 3134 2984 1672 1600; 1549
J2 3283 3184 2988 1670 1602; 1544
J3 3246 3042 2997 1667 1601; 1547
J4 3231 3042 2994 1655 1582; 1518
Js 3302 3070 2984 1676 1557; 1541
Jo 3258 3055 2988 1688 1618; 1564
J7 3307 3050 2987 1655 1560; 1523

b. Phé céng hwong tir 'TH-NMR ciia day hop chat Gi.o va Ji.7

Trén pho '"H-NMR cua day hop chit Gi va Ji-7 (xem vi du pho ctia hgp chét
G va Ji 1an luot ¢ hinh 3.33 va hinh 3.34) xuat hién day du cac tin hiéu dang véi cau
tric du kién, trinh bay ¢ bang 3.19.
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Hinh 3.33. Pho 'H-NMR ciia hop chit N-phenyl-2-{[5-(naphthalen-1-
ylmethyl)-4-phenyl-4 H-1,2,4-triazol-3-yl|thio}acetamide (G1)
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Hinh 3.34. Phé 'H-NMR ciia hop chéat N-phenyl-2-{[5-(naphthalen-1-

ylmethyl)-4-ethyl-4H-1,2,4-triazol-3-yl|thio}acetamide (J1)

Tai ving tir trudng cao, tin hiéu ctia nhém methylene (-CHx—) gan vong
naphthalene cho d6 dich chuyén trong khoang 4,44 — 4,46 ppm (& diy hop chit Gi.9)
va 4,63 — 4,65 ppm (¢ diy hop chét Ji7), con tin hiéu cia nhém methylene con lai
lién két v6i hop phan acetamide —-CONH- cho tin hiéu tir 4,07 — 4,12 ppm (¢ ddy hop
chét Gi.9) va 4,06 — 4,18 ppm (¢ diy hop chit Ji.7), twong ti véi d6 dich chuyén cta
nhom methylene nay trong cac dan xuat 2-[(1,2,4-triazol-3-yl)thio]acetamide duoc
nghién ctru bdi Yurttas va cong su [123].

Ciing tai vung tir trudng cao, twong tu nhu hop chat I, tin hiéu dic trung cia
nhom ethyl gin trén vong triazole ctia diy hop chat Ji.7 duoc tim thdy & khoang 3,95
ppm (miii bén, -CH>CH3) va khoang 0,98 — 1,00 ppm (miii ba, -CH,CH3).

So véi cac hop chat F va I, sy xuét hién tin hiéu proton linh dong —NH- cua
nhém chitc acetamide trong khoang 9,67 — 10,54 ppm (& ddy hop chat Gi) va 9,95
— 10,52 ppm (6 diy hop chat Ji-7) cing véi tin higu ciia cac proton thom trong khoang
6,87 — 8,22 ppm (& diy hop chat Gi.o) va 6,48 — 8,21 ppm (¢ ddy hop chat J1.7) chimng
minh cau triic ciia cac hgp chat Gio va Ji7 diing vé6i du kién, cac phan tmg tong hop

da xdy ra thanh cong.
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Bﬁng 3.19. Cac tin hiéu trén pho 'H-NMR ciia diy hop chét Gi.ova Ji7

H H
N— 15 16 N/~
12/ \ 1/5\ng \ TSRy ‘ 12/ »\ /\C 2R,
6 7 1 7
C6H5 CZH5

(Gy.9) (J17)

R4 = H (G4); 2-CH3 (G,); 4-CH; (G3); R2 = H (J4); 4-CHj (J2); 4-OCHj3 (J3);
3-Cl (Gy); 4-Cl (Gs); 4-Br (Gg); 2-Cl (J4); 4-Cl (J5);4-NO; (Jg); 3-OH (J7)
4-OCHj3 (Gy); 3-OH (Gg); 4-NO, (Gg)
Hop Phé 'H-NMR (8, ppm; J, Hz)
chit H thom HS | H' | -CH; [-CH-CH; | NH
8,01 (1H, d,J=4.5); 7,88 (1H,
m); 7,76 (1H, d, J = 8.5); 7,55
Gi | (2H,d, J=8,5); 7,48 (SH, m); (;ﬁfss) (;ﬁlls) i i (11(1’{’0?)
7,29 (5H, m); 7,06 (1H, ¢, J = ’ ’ ’
7,5); 6,88 (1H, d, J = 7,0)
8,02 (1H,d,J=4,5); 7,89 (1H,
d J=45); 776 (14, d J =
8,0); 7,50 (5H, m); 7,42 (1H, d,
G, |/=80:733QH dJ=T70)| 446 | 412 | 216 ] 9,67
725 (1H, t, J = 8,0); 7,19 (1H, | (2H, 5) | (2H, s) | (3H, s) (1H, s)
d J=15);7,15(1H, t, J=1,5);
7,07 (1H, t, J = 7,5); 6,87 (1H,
d J=10)
8,10 (1H, d, J=2,0); 7,89 (1H,
dd, Ji=20,J:=6,0); 7,77
(IH, d J=80); 7,49 SH, m); |y 44 | 407 | 224 10,21
G: |742(H,d J=1,5);7,33 H, -
dd. J1=2.0, J;=7.0):725 (11, | ZH9) | CH.9) | GH,s) (1H, 5)
t,J=15);7,10 (2H, d, J=8,0);
6,87 (1H, d, J=1,5)
8,01 (1H, dd, J; = 5,0, J, =
3,5); 7,89 (1H, dd, J; = 4,5, J,
= 3,5); 7,76 (1H, d, J = 6,5);
G | 749 (SH. m); 736 (4H, m). | b4 | 410 , ; 10,52
726 (1H. dd, J = 8,0, J» = | 29 | GH.s) (1H, 5)
2,5): 7,13 (1H, d, J = 7,5); 6,88
(1H, d, J = 7,0)
8,00 (1H, dd, J; = 5,0, J, =
3,5); 7,89 (1H, dd, J; = 4,5, J»
=3.,5); 7,76 (1H, d, J = 8,0);
Gs |777CH,d J=8.0):750(5H, | 244 | 409 . : 10,44
m): 7.36 (2H, d, J = 9.0): (2H,5) | (H, ) (1H, 5)
7,33 (2H, d, J=6,5): 7,25 (1H,
t, J=18,0);6,87 (1H,d, J=17,0)
8,00 (IH, dd, J1 = 50, 2= 4,0 | 410 10.45
Go |3, 788 (IH,dd J1=5.0: /2| i | o ) - - (IH. 9

=3.5); 7,76 (1H, d, J; = 7,0);
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7,50 (9H, m); 7,34 (2H, dd, J
= 1,5, J> = 8,0); 7,25 (1H, dd,
Ji=J>=170): 687 (1H,d, J=
7,0)

8,00 (1H, d,J =4,5); 7,89 (1H,
t J=65); 7,76 (1H, d, J =

G: | 8,0): 7.48 (7H, m): 7.33 (2H. d, (245‘1) (;f?i) (31’{35@ i (11(1){’12)
J=15). 726 (H, ¢, J=8.0). | CH ’ ’ ’
6,88 (3H, dd, J,= 6,5, 1= 2.5)
8,00 (1H, dd, J; = 9,0, J> =
5.0):7.89 (1H. d, J = 5.0): 7.76
Go |(H.dJ=80)750(SHm);| 444 | 407 _ _ 10,15
727 GH, m): 729 3H, ¢, J= | (2H, 5) | (2H. 5) (1H, 5)
7.5): 7,07 (2H, m): 6,89 (2H, ¢
J=175): 645 (IH. d. J= 1,5)
822 (2H, d, J=4.5): 8,01 (1H.
d J=170).7.88 (1H, m); 7.80
(2H, d, J = 9.5): 7.76 (1H., d, J
Go | =8.5): 7.49 (SH, m): 7.35 (2H, (24}’?5@ (241;119@ i i (11(1){’9;‘)
d J=17.0); 726 (1H, dd. J; = | ’ ’
3.0; J>=7.0); 6,88 (1H, d, J =
7.0)
3.96
821 (1H, m): 7.95 (1H, m): (2H, q,J =
5, | 78T J=80)755 @H, | 464 | 411 _ 725). | 1032
m): 743 (1M, 1, J = 7.5): 7.32 | (2H, ) | (2H, s) 100 | (1H.s)
(3H, m): 7,07 (1M, £, /= 7.5) (3H. £, J =
7.25)
3.95
821 (1H, m): 7.94 (1H, m): 2. ¢, J =
j, | 786(1H.d.J=80):754H, | 463 | 408 | 225 725) | 1022
2| ) 7.42 BH, m): 730 (1H. 4. | @H.s) | @Hs) | GH.s) | 099 | (1H, s)
J=17.0): 7.10 (2H, d, J= 8.,0) (3H, 1, J =
7.25)
3.95
820 (1H, m): 7.94 (1H, m): (2H. q.J =
J, | T86(IH.d.J=805753CH,| 463 | 406 | 372 | 725 | 1016
m): 743 3H, m): 730 (IH. d. | 2H.s) | @H.s) | GH.s) | 099 | (1H,s)
J=17.0); 6.88 (2H, d, J=9,0) GH, 1, J =
7.25)
822 (IH, m): 7.95 (IH, m). 3.95
7.86 (1H, d, J=8.0); 7,77 (1H. (QH, q,J =
5 |4 J=80):753 QH m)y 748 | 465 | 417 _ 725). | 9.95
(1H, d. J= 8.0): 7.44 (1H, £, | (2H. 5) | (2H, s) 098 | (1H,s)
J=175), 732 H, m): 7.18 H, 1, J =
(1H, t. J=7.5) 7.25)
Js 820 (IH, m) 7.04 (I m).| 463 | 4.10 i 395 | 1046
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7,86 (1H, d, J=8,0); 7,58 (2H, | (2H, s) | (2H, s) (2H, ¢,J= | (1H, s)
d,J=9,0); 7,54 (2H, m); 7,43 7,25);
(1H, t, J=1,5); 7,37 2H, d, J 0,99
=9,0); 7,30 2H, d, J=7,0) (3H, 1, J =
7,25)
10,92 (1H, s, NH); 8,21 (1H, 3,95
m); 8,19 (1H, m); 7,94 (1H, m); (2H, ¢, J =
5 | 786 (1H,d,J=80);7,79 (IH,| 4,63 | 4,18 7,25); 10,92
¢ 1d,J=9,0);7,53(H, m); 7,44 | (2H, s) | (2H, s) ) 0,99 (1H, s)
(1H, ¢, J = 7,0); 7,30 (1H, 4, (3H, 1, J =
J=6.,5) 7,25)
9,43 (1H, s, OH); 8,21 (1H, m); 305
7,95 (1H, m); 7,86 (1H, d, J = oH ’q I
8,0, 7,54 GH,m ), 744 (1R £, |y 00| 4 49 7,25); 10,20
J; | J=17,0); 730 (1H, d, J=7,0); OH.s) | QILs) - 100 (IH. 5)
7,15 (1H, m); 7,08 (1H, ¢, J = ’ ’ GH. 1, J - ’
8,0); 6,93 (1H, d, J=8.0); 6,48 729
(1H, d, J= 8,0) ’

c. Pho cong huong tir 3C-NMR cuia day hop chit Gi.o va Ji.7

Trén phd *C-NMR xuét hién ddy du cac tin hiéu phu hop véi cdu trac di du

kién (xem vi du pho ctia hop chat Gy va Ji ¢ hinh 3.35 va hinh 3.36) trinh bay ¢ bang
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Hinh 3.35. Phé 3C-NMR ciia hop chat N-phenyl-2-{[5-(naphthalen-1-
ylmethyl)-4-phenyl-4 H-1,2,4-triazol-3-yl|thio}acetamide (G1)
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Hinh 3.36. Pho '3C-NMR ciia hop chat N-phenyl-2-{[5-(naphthalen-1-

ylmethyl)-4-ethyl-4H-1,2,4-triazol-3-yl]|thio}acetamide (J1)

O vung tir truong thap, tin hiéu carbon ctia nhém carbonyl xuét hién trong
khoang 165,7 dén 167,1 ppm (& ddy hop chit Gi) va 165,7 dén 167,3 ppm (¢ diy
hop chit J1.7). Dong thoi, so v6i hop chat F va I, khong con tim thay tin hiéu ¢ khoang
169,0 ppm ctia C=S, minh ching cho su tao thanh diy hop chat G va Ji7 ¢ dang
S-thé.

O ving tir trudng cao, ciing so voi hop chat F va I, thiy xuét hién thém cac tin
hiéu carbon ctia nhém methylene (-SCH,CONH-) trong khoang 36,9 dén 37,5 ppm
(6 day hop chit Gi9) va khoang 39,2 ppm (& diy hop chét Ji7). Bén canh do, tin
hiéu carbon ctia nhom ethyl gin véi vong triazole ctia ddy hop chét Ji7 ciing xuét
hién khoang 38,2 (-CH>-CH3) va 15,2 (-CH2-CH3).

Ngoai ra, cac tin hi¢u carbon & vung thom cling dugc tim théy & 106,7 dén 150,6
ppm (& ddy hop chat Gi.) va 106,7 dén 149,2 ppm (& diy hop chét Ji7). Nhin chung,
cac tin hiéu & ving nay trong ddi phirc tap va c6 mot sb tin hiéu chong chét 1én nhau,
do d6 s luong tin hiéu trén phd d6 c6 thé khong twong tng véi sd nguyén tir carbon
c6 trong phan tir. Tuy nhién phd khdi lugng phan giai cao HR-MS thé hién diing gia
tri cac peak ion phan ttr, diéu nay cho phép khang dinh cac hop chit Gi.o va Ji7 da
duoc tong hop thanh cong.
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Thém vao d6, cac hop chit Gi, G3, G, J4, J5 co tinh thé phu hop dé thuc hién
nhiu xa tia X (s& trinh bay & phan 3.5.2.5). Két qua nay khong nhiing chi ra sy phu
hop ctia cu tric vé6i cong thie dy kién ma con xac nhin phan tng thé than hach giita
chat F va N-aryl-2-chloroacetamide; giita chat I va 2-bromo-1-aryl/coumarine
ethanone 1an luot tao thanh cac ddy chit Gi.9 va Ji7 1a san pham S-thé chir khong 1a
san pham N-thé.

Bang 3.20. Cac tin hiéu trén phé *C-NMR ciia diy hop chit Gio va Ji.7

16N
S SR
11
Csz

(G1-9) (J1-7)
= H (G,); 2-CHs (G,); 4-CHj3 (G3); Rz = H (J4); 4-CH3 (J2); 4-OCHj (J3);
3-ClI (G,); 4-Cl (Gs); 4-Br (Gg); 2-Cl (J4); 4-Cl (J5);4-NO, ( 6); 3-OH (J7)

4-OCHj; (G7); 3-OH (Gg); 4-NO, (Gg)

Ph6 '*C-NMR (8, ppm)

Hop
L C12 -CH;
16 ) 15 11 L
chat | C cB C thom C C _CH,CH;
139,3; 133,7; 133,4; 132,0;
154.8 131,8; 130,5; 130,3; 129,3;

G1 | 166,0 150’6 128,9; 127.9; 127,7; 127,4; | 37,5 29,1 -
> 126,65 126,2; 125,7; 124,3;
124,0; 119,6

136,5; 133,7; 133,4; 132,0;
131,8; 131,7; 130,8; 130,5;
G: | 1662 }235 130,3; 128.,9; 128,0; 127,7; | 36,9 | 29,1 (131,{2)

1 1127.4; 126,6; 126,4; 126.2; "3

125,7; 124,8; 124,3

136,7; 133,7; 133,4; 132.,9;
132,0; 131,7; 130,5; 130,3;
Gs | 1657 }gg’g 129.6; 128,9; 127.9; 127,7; | 37,5 | 29.1 (2((:)1,{9

D 1127,4: 126,6; 126,2; 125,7; -CHs)

124,3: 119,6

140,7; 133,7; 133,6; 133,3;
Isag | 132,05 131,7; 131,0; 130,5;
Gs | 166,5 | 307, | 130.3; 128,9; 127.9; 127,7; | 374 | 29,1 ;
1 127,4; 126,6; 126,2; 125,7;
124,3; 123,7; 119,0; 118,0

138,1; 133,7; 133,3; 132,0;
Isag | 1317 1305, 1303; 129,2;
Gs | 1662 | 20's | 1289 127,9; 127,7; 127,5;| 374 | 29,1 ;

1 127.,4; 126,6; 126,2; 125.7;
124,2; 121,1

154,7 | 138,6; 133,7; 133,3; 132,1;
150,5 | 131,7; 130,5; 130,3; 128,9;

Ge | 166,2 374 29,1 -
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128,8; 127.9;
126,6; 126,2;
121,5; 115,6

127,7;
125,7;

127,4;
124,3;

165,4

155,8
154,7

150,6; 133,7;
132,0; 131,8;
128,9; 127,9;
126,6; 126,2;
121,2; 114,4

133.4;
130,5;
127,8;
125,7;

132,4;
130,3;
127.4;
124,3;

37,4

29,1

55,6
(-OCHj3)

165,8

158,1
154,7

150,6; 140,2;
132,0; 131,7;
129,9; 128,9;
127,4; 126,6;

133,7;
130,5;
127,9;
126,2;

133,4;
130,3;
127,7;
125,7;

124,3; 111,1; 110,3; 106,7

37,5

29,1

167,1

154,9
150,3

145,4; 142,9;
132,0; 131,8;
128.9; 127,9;
126,6; 126,2;
124,3; 119,3

133,7;
130,5;
127,7;
125,7;

133,3;
130,3;
127.,4;
125,5;

37,5

29,1

J1

166,2

154,5
149,2

139,2; 133,9;
129,3; 129,0;
126,7; 126,4;
124,0; 119,6

132,6;
128,1;
126,0;

132,0;
127,2;
124,5;

39,2

28,9

38,2 (-CH»-);
15,2 (-CHs)

Ja2

165,9

154,5
1492

136,7; 133,9;
132,0; 129,6;
127,3; 126,7,
124,5; 119,6

132,9;
129,0;
126,4;

132,7;
128,1;
126,0;

39,2

28,9

20,9 (-CHz3);
38,2 (-CH»-);
15,2 (-CHs)

J3

165,7

155,8
154,5

149,2; 133,9;
132,0; 129,0;
126,7; 126,4;
121,1; 114,4

132,7;
128,1;
126,0;

132,4;
127,3;
124,5;

39,2

28,9

55,6 (-OCHs):
38,2 (-CHa-);
15,2 (-CHj)

J4

167,0

154,6
1492

135,1; 133,9;
130,0; 129,0;
127,3; 126,8;

132,6;
128,1;
126,7;

132,0;
128,0;
126,4;

126,2; 126,0; 125,7; 124.6

39,2

28,9

37,5 (-CH»-);
15,2 (-CHs)

Js

166,4

154,5
149,1

138,2; 133,9;
129,2; 129,0;
127,3; 126,7,
124,5; 121,1

132,7;
128,1;
126,4;

132,0;
127,6;
126,0;

39,2

28,9

38,1 (-CHa-);
15,2 (-CHs)

J6

167,3

154,6
149,0

145,3; 142,9;
132,0; 129,0;
126,7; 126,4;
124,5; 119,3

133,9;
128,1;
126,0;

132,6;
127,3;
125,5;

39,2

28,9

38,1 (-CHa-);
15,2 (-CHs)

J7

166,1

158,1
154,5

149,2; 140,2;
132,0; 130,0;
127,2; 126,7;

133,9;
129,0;
126,4;

132,7;
128,1;
126,0;

124,5; 111,2; 110,4; 106,7

39,2

28,9

38,3 (-CH2-);
15,3 (-CHs)
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d. Phé khoi lwong phdn gidi cao HR-MS cua déy hop chat Giova Ji.7

Pho khéi lwong phan giai cao HR-MS cua cac hop chat Gio va Ji7 (xem vi du
phé cuia hop chat Gy & hinh 3.37 va J1 ¢ hinh 3.38) thé hién peak ion phén tir phit hop

v6i cau tric da du kién, trinh bay & bang 3.21.

+ES1 Scan (r: 0.934 min) Frag=140.0% HapTn 4H.d
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Hinh 3.37. Pho HR-MS ciia hop chit G;
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Hinh 3.38. Phoé HR-MS ciia hop chit J;

220 0 260 580

Bang 3.21. Két qua pho khoi lwgng phan giai cao (HR-MS) ciia diy hop chat

G119 va Jis
m/z [M+H]*
Hop R i m/z [M+H]* "
. Cong thire [M+H]" ) ) thuc nghiém
chat tinh toan (amu)
(amu)
Gi [C27H22N4OS+H]" 451,1592 451,1590
G2 [C2sH24N4OS+H]" 465,1749 465,1744
G3 [C2sH24N4OS+H]" 465,1749 465,1747
Gy [C28H24N4OS+H]* 485,1203 485,1227
Gs [C27H21CIN4OS+H]* 485,1203 485,1198
Gs [C27H21BrN4OS+H]* 529,0697 529,0689
G [C28H24N4O2S+H]" 481,1698 481,1696
Gs [C27H22N4O2S+H]* 467,1541 467,1566
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Go [C27H21N503S+H]" 496,1443 496,1435
J1 [C23H22N4OS+H]" 403,1593 403,1593
J2 [C24H24N4OS+H]" 417,1749 417,1749
J3 [C24H24N402S+H]" 433,1698 433,1699
J4 [C23H21CIN4OS+H]* 437,1203 437,1201
Js [C23H21CINSOS+H]* 437,1203 437,1201
J6 [C23H21NsO3S+H]* 448,1443 448,1443
J7 [C23H22N402S+H]" 419,1542 419,1538

Tat ca dit liéu trén pho FT-IR, 'H-NMR, *C-NMR, HR-MS déu dang véi du
kién. Cac dir liéu nay giup khang dinh sy tong hop thanh cong ctia diy hop chat
2-{[5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-4H-1,2,4-triazol-3-yl]thio}
acetamide Gi-9 va Ji-7.

e. Nhiéu xa tia X don tinh thé cia hop chat Gi, G, Go, Java Js

Céc hop chat G1, Gs, Gy c6 tinh thé phu hop cho nhiéu xa tia X, cac thong sd

N-aryl

co ban 6 mang tinh thé cta nhiing hop chét nay trinh bay ¢ bang 3.22.
Bang 3.22. Cic thong s6 co ban 6 mang tinh thé ciia cac hop chit Gi, Gs, Go

Gi G; Gy
Cong thirc phan tir C27H22N4OS | CogH24N4OS | Cg1He3N1509S;3
Khoi lwong phan tir 450,54 464,57 1486,64
H¢ tinh thé monoclinic triclinic monoclinic
P dai canh | a (A) 10,7883(7) 7,3502(3) 10,7351(3)
cia 6 mang | h(A) | 21,8720(9) 11,2474(4) 27,8137(10)
co SO c(A) 11,1297(7) 14,6451(4) 24,2266(8)
Géc giira cac | a(®) 90 91,915(3) 90
truc  mang | S(°) 114,054(8) 97,724(3) 99,003(3)
tinh thé y (°) 90 100,877(3) 90
B’(ggch 0 MANG COSO - H398,1(3) | 1176,03(7) 7144,5(4)
Nhém khong gian P2i/c P-1 P2i/n
VA 4 2 4
Deac (g cm™) 1,248 1,312 1,382
u (mm™) 0,161 0,167 0,177

Hop chit Gp két tinh & dang monoclinic trong nhom khong gian P2i/c (hinh
3.39a). Vong triazole trung tam tao goc 1an luot 14 79,96(15)° va 72.8(1)° véi vong
benzene C6-C11 va vong naphthalene C24-C33. Trong su sap xép tinh thé, nhom
chtrc amide tham gia vao cac tuong tac lién két hydrogen (bang 3.23, hinh 3.39b).
Ngoai ra, vong triazole tuong tac vdi vong benzene C17-C22 thong qua tuong tac
C-H...n. Mic du c6 su hién dién cia cac vong thom nhung lai khong quan sat thay

cac tuong tac xép chong «...m.
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(a) (b)
Hinh 3.39. Cau tric tinh thé cia hgp chat G,

Ghi chu:

- Hinh 3.39(a): Ciu trac phan tir v6i so d6 danh s6 nguyén tir caa hop chat Gi.

- Hinh 3.39(b): M6t phan ciu trac dong goi tinh thé cta hop chat Gi cho thiy
cac lién két hydrogen va cac tuong tic C-H...7. Cgl 14 tAm cia vong triazole N1, C2,
N3, N4, C5. Ma doi xang: (i) 1-x, 1-y, -z ; (ii) x, Y-y, Yotz ; (iii) x, y, 1+z.

Bang 3.23. Cau tric hinh hoc ciia lién két hydrogen (A, °) trong hop chit G,

D-H...A D-H H...A D...A D-H...A
N16-H16...N4! 0,89(3) 2,16(3) 3,044(3) 174(3)
C8-HS8...015A1 0,93 2,55 3,436(19) 159
C19-H19...Cgl'l 0,93 2,73 3,374(4) 51
Cgl 1a tAm d6i xting ctia vong triazole N1, C2, N3, N4, C5.

Ma ddi xtng: (i) 1-x, 1-y, -z ; (ii) x, Y-y, Yotz ; (iii) x, y, 1+z.

Hop chit Gs két tinh ¢ dang triclinic trong nhém khong gian P-1 (hinh 3.40a).
Vong benzene C6-C11 va vong naphthalene C25-C34 1an luot tao véi vong triazole
cac goc nhi dién 1a 58,29(9)° va 82,75(7)°. Nhém chuc amide va vong benzene
C17-C22 gan nhu dong phang véi goc nhi dién gitta cic mit phang t6t nhat 1a
3,16(6)°, tao ra lién két hydrogen ndi phan tir C22-H22...015 (bang 3.24). Su sip
xép tinh thé dugc dic trung boi cac lién két hydrogen N-H...N, dan dén sy hinh thanh
cac dimer dao ngugc voi md hinh R»%(16) (bang 3.24, hinh 3.40b). Cac dimer nay
duoc lién két thém bang cac twong tac m...w giita cic vong benzene C17-C22 véi
khoang cach Cg2...Cg2' 1a 3,9246(12) A (Cg2 1a trong tdm cua vong C17-C22,
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mi ddi xtmg dugc cha thich trong hinh 3.38b). Ngoai ra, su sip xép con dugc cung
¢d boi twong tac C=0...7 giira nguyén tir oxygen ctia nhom amide va vong triazole
(015... Cgliil = 3,4554(14), Cgl 1a trong tdm cla vong triazole, md ddi xing:
(iii) -1+x, y, z, hinh 3.40D).

(a) (b)
Hinh 3.40. Cau truc tinh thé cia hgp chat G;

Ghi chu:

- Hinh 3.40(a): Cau tric phan tir v6i so d6 danh s6 nguyén tir trong
hop chit Ga.

- Hinh 3.40(b): Mot phan ciu trac dong goi tinh thé cta hop chat Gs cho thiy
cac lién két hydrogen va cac tuong tic C-H. ..., tuong tac x...7 va tuong tac C=0. ...
Cgl va Cg2 lan luot 1a tAm cua vong benzene C6-C11 va vong triazole N1, C2, N3,
N4, C5. Ma d6i xtng: (i) 1-x, 1-y, 1-z ; (ii) 2-x, 1-y, 2-z ; (iii) -1+x, y, z.

Bang 3.24. Cau tric hinh hoc cia lién két hydrogen (A, °) trong hop chit Gs

D-H...A D-H H..A D..A D-H...A
N16-H16...N4i 0,851(18) | 2,184(18) | 3,0004(18) | 173,2(15)
C22-H22...015 0,93 2,28 2,873(2) 121
Mai d6i xtmg: (i) 1-x, 1-y, 1-z.

Hop chit Gy két tinh & dang monoclinic trong nhom khong gian P21/n v6i ba
phan tir trong don vi bat d6i xtng (hinh 3.41a). Ba phan tir nay c6 cung ciu dang véi
d6 léch tdi da r.m.s. 14 0,2135 A khi chong 1én nhau giira cac phan tir 1 va 2 (hinh
3.41b). Vong triazole tao goc lan luot 13 66,63(16)°, 64,66(15)° va 69,64(17)° véi
vong benzene & cac phan tor 1, 2 va 3, va lan luot 1a 65,19(12)°, 66,42(11)° va
71,14(12)° véi vong naphthalene trong cac phan tir 1, 2 va 3. Gidng nhu hop chit Gs,
mot lién két hydrogen ndi phan tir dwoc quan sat thiy & ca ba phan tir (bang 3.25).
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Phan tir 2 va 3 tao thanh mot dimer thong qua céc twong tac N-H...N, va phan
tr 1 cling tuong tac tuong tu voi mot phan tir 1 1an can (hinh 3.41c, bang 3.25). Trong
mdi phan tir, su sip xép tinh thé cho thdy mét twong tac C-H...n giita hai vong
naphthalene lan can (hinh 3.41d, bang 3.25). Mot nguyén tir oxygen trong mdi nhom
nitro twong tdc voi vong triazole lan can [Hinh 3.40d; O24...Cgl¥ = 3,357(2),
060...Cg2" =3,455(3) va 096...Cg3"i=3,379(2) A; Cgl, Cg2 va Cg3 1a trong tAm
clia cac vong triazole trong cac phéan tir 1, 2 va 3; ma dbi xtmg: (v) 1-x, 1-y, 1-z; (vi)
1+x, v, z; (vii) -1+x, v, z]. Su sép xép tinh thé con dugc 6n dinh thém bai mot s6 luong
16m céc tuong tac C-H...O (bang 3.25).

Modecule |

Modecule 3
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(b)

(c)
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(d)
Hinh 3.41. Cau tric tinh thé ciia hop chit Gy

Ghi chua:

- Hinh 3.41(a): Cau tric phan tir v6i so d6 danh s6 nguyén tir trong
hop chét Go.

- Hinh 3.41(b): Ba phén tir chong 1én nhau trong don vi bat dbi xtng ciia hop
chat Go, phan tir 1, 2 va 3 lan luot dugc biéu dién bang mau xanh 14 cdy, do va
xanh lam.

- Hinh 3.41(c): Mot phan cau tric dong géi tinh thé cua hop chat Ge cho thay
su hinh thanh dimer. Lién két hydrogen N-H...N dugc biéu dién bang nét dirt mau
xanh. M3 ddi xtng: (i) 2-x, 1-y, 1-z.

- Hinh 3.41(d): M6t phan céu tric dong gbi tinh thé ctia hop chit Go cho thiy
cac tuong tac C-H...7 va tuong tac O...7 ctia phén tir 1, biéu dién bang nét dirt mau
xam. Ma déi xtng: (i) 1-x, 1-y, 1-z; (2) 3/2-x, YVaty, Ya-z.
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Bang 3.25. CAu tric hinh hoc cia lién két hydrogen (A, °) trong hop chit Go

D-H...A D-H H...A D...A D-H...A
N16-H16...N4! 0,90(3) 2,11(3) 3,001(3) 177(3)
N52-H52...N76 0,87(2) 2,14(2) 3,013(3) 176(2)
N68-H68...N40 0,90(3) 2,08(3) 2,958(3) 166(3)
C35-H35...Cg4t 0,93 2,89 3,660(3) 141
C71-H71...Cg5' 0,93 2,90 3,723(3) 148
C107-H107...Cg6™ 0,93 2,90 3,739(3) 150
C22-H22...015 0,93 2,21 2,812(3) 122
C58-H58...051 0,93 2,26 2,853(3) 121
C94-H94...087 0,93 2,25 2,846(3) 121
C13-HI3A...025" 0,97 2,43 3,367(3) 161
C29-H29...015% 0,93 2,56 3,432(4) 157
C43-H43...096" 0,93 2,58 3,400(3) 147
C49-H49B...061"1 0,97 2,42 3,343(3) 158
C65-H65...051Vi 0,93 2,58 3,472(4) 162
C85-H85A...097" 0,97 2,45 3,334(3) 152
C93-H93...087 0,93 2,58 3,268(3) 131
C101-H101...087" 0,93 2,58 3,497(4) 167
Cg 1a tam d6i xtmg cua vong triazole N1, C2, N3, N4, C5.

Ma d6i xtng: (i) 2-x, 1-y, 1=z ; (ii) 3/2-x,1/2+y, Va-z ; (iii) -3/2+x, Y-y, Yotz ; (iv)
Votx, Vo-y, Yotz 5 (Vi) 1+x, y, z; (vil) -1+x, y, z ; (viil) -1-x, -y, 1-z.

Trong day hop chét J1.7, hop chat J4 va Js ciing c6 tinh thé phu hop dé thyc hién
nhiéu xa tia X, cac thong s6 co ban 6 mang tinh thé cua nhiing hop chét nay trinh bay
o bang 3.26.

Bang 3.26. Cac thong s6 co bian 6 mang tinh thé ctia cac hop chit J4, Js

Ja Js
Cong thirc phan tir C23H21CIN4OS | Ca3H21CIN4OS
Khoi lwong phan tir 436,95 436,95
H¢ tinh thé monoclinic triclinic
o .| a (A) 14,7581(5) 5,1020(2)
?‘I’n‘;i‘l‘gcc’*‘o,“:‘;“a b(A) | 15.5997(6) 9,7589(4)
c(A) 9,4463(3) 22,7290(6)
Goc gilra cac| ¢ ©) 90 84,053(3)
truc mang tinh B (©) 92,822(3) 88,116(2)
thé v (°) 90 80,079(3)




91

?/I&?)Ch 0 mang co'sG 2172,11(13) 1059,85(7)
Nhom khong gian P2i/c P-1

z 4 2
Deate (g em™) 1,336 1,369

u (mm™) 0,294 0,302

Hop chat J4 két tinh & dang monoclinic trong nhom khong gian P21/c chtra mot
phan tir trong don vi bat d6i xtmg (hinh 3.42a). Vong triazole trung tim tao mot goc
82,35(13)° so v&i1 vong naphthalene va mdt goc 56,4(2)° so voi vong benzene. Hai
vong naphthalene va benzene tao thanh mot goc 86,58(19)°. Mot tuong tac ndi phan
tir kiéu C-H... duoc quan sat (H19C...Cgl =2,99 A; Cgl 1a tim hinh hoc cua vong
C21-C22/C27-C30). Mac du c6 sy hién di¢n cua cac vong thom nhung khong quan
sat thiy tuwong tac kiéu m...w trong sy sap xép tinh thé. Cac chudi phan tir chay doc
theo hudng ¢ dugc hinh thanh nho céc tuwong tdc N-H...O va C-H...N (bang 3.27,
hinh 3.42b). Céu trac tinh thé dugc 6n dinh thém nhd cac twong tac C-H...O (bang
3.27) va tuong tac Cl...m gifra cac chudi (C117...Cg2 = 3,3553(15) A; Cg2 1a tdm
hinh hoc ctia vong C21-C30).

S
/l
P ¥
ad ™ "
PP s, W
ov'd “_y‘\l ®)
/'uu.' 1.$ .:..)
W = o P i
*\M J “.; . '{‘t‘
3 ,..;‘,\ \ 4 ° >
(x\l i ?J /I j,\’ ~
Ny 3 N
¢ A
(a) (b)
Hinh 3.42. Céu tric tinh thé cia hop chit Ju
Ghi chu:
- Hinh 3.42(a): Ciu tric phin tir v6i so dd danh sb nguyén tir trong
hop chat Ja.

- Hinh 3.42(b): M6t phan céu tric dong géi tinh thé ctia hop chit J4 thé hién

lién két hydrogen (nét dirt mau xanh va do) va tuong tac Cl...m (nét dit mau xam).
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Bang 3.27. CAu tric hinh hoc cia lién két hydrogen (A, °) trong hop chét J4

D-H...A D-H H...A D...A D-H...A
N10-H10---O9' 0,84(3) 2,07(3) 2,837(3) 152(3)
C7-H7B...N1# 0,97 2,44 3,376(4) 162
C30-H30:---09'i 0,91(4) 2,39(4) 3,303(4) 178(4)
Ma dbi xtmg: () x, 3/2—y, -1/2+z; (i) x, 32—y, 1/2+z; (ili) 1 —x, 1 —y, 2 — =

Hop chat Js két tinh & dang monoclinic trong nhém khong gian P-1 gom mot
phan tir trong don vi bt d6i xtmg (hinh 3.43a). Vong benzene C11-C16 bi rdi loan &
hai vi tri véi ty 1& gan nhu bang nhau [0,511(14) va 0,489(14)]. Nhom ethyl C18-C19
thé hién hai cdu dang véi ty 1 chiém chd 1a 0,810(8) va 0,190(8). Vong triazole tao
mot géc nhi dién 89,14(12)° vdi vong naphthalene va mot goc 23,7(4)° va 17,4(3)°
lan luot voi hai dinh huéng khac nhau ctia vong benzene. Cau tric sap xép tinh thé
chu yéu duogc chi phdi béi sy hinh thanh cac dimer ddi xting thong qua céac lién két
hydrogen kiéu N-H...N (bang 3.28, hinh 3.43b). Cac dimer niy xép chong 1én nhau
nhd cac twong tac C-H...nw (bang 3.28, Hinh 3.43b). Khic voi ciu trac tinh thé cua
hop chat J4, cac nguyén tar O9 va C117 khong tham gia vao cac tuong tac, minh hoa

cho tac dong cta vi tri nguyén tir CI trén vong benzene dén sy sap xép tinh thé.

, 3 .:'. : ..‘) J‘a
05y ale /% )‘5»(»}
o S/ UL Je
- ‘, 1% a :"\,!::"I 5

(a) (b)
Hinh 3.43. Cau truc tinh thé cia hgp chat Js
Ghi chu:
- Hinh 3.43(a): Cau tric phin tir v6i so d6 danh sé nguyén tir trong
hop chat Js.
- Hinh 3.43(b): Mot phan cdu trac dong géi tinh thé cua hop chét Js cho thiy
cac lién két hydrogen kiéu NH...N (nét dirt mau xanh) va sy xép chong ctia cac dimer

d6i xtmg thong qua twong tac C-H...n (duong nét dut mau xam).
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Bang 3.28. CAu tric hinh hoc cia lién két hydrogen (A, °) trong hop chit Js

D-H..A D-H H..A D..A D-H..A
N10-H10---N1! 0,79(3) 2,24(3) 3,022(3) 170(3)
C7-H7A...Cgli 0,97 2,73 3,591(3) 148
CI8A-HI8A...Cgli 0,97 2,88 3,551(4) 127

Cgl 1a tim d6i xtg cua vong triazole.

Ma dbi xtmg: (1) 2 —x, -y, | —z; (ii) 1 —x, -y, 1 — z; (iii) -1 + x, y, z.

3.3.3. Tong hop cac din xuét 2-{[5-(naphthalen-1-ylmethyl)-4-phenyl/ethyl-
4H-1,2,4-triazol-3-yl|thio}-1-aryl/coumarin-3-yl ethanone (Hi-s5) va (Ki-s)
Céc hop chit His va Ki.s duoc tong hop thanh cong, két qua tong hop cac hop
chat nay trinh bay 1an lugt ¢ bang 3.29 va 3.30.
Bang 3.29. Két qua tong hop cac hop chat (His)

O N—N Ard Ar3 = CgHs (Hy), 4-CICgH4 (Hy),
O . 4-BrCoHa (Hs), 4-NO;CeHy (Ha)
Chs © T (Hg)

(Hq.5) 0~o ==

Hop chat Dklgtlgﬁﬁll? ! (:“CC) Trang thai — mau sic ng(:;)s)uat
H; EtOH : H,O 166 Tinh thé hinh kim, mau trang 77,3
H, EtOH : H,O 160 Tinh thé hinh kim, mau tréng 80,6
H; EtOH: H.O | 172 | Tinh thé hinh kim, mau vang 78,9
H, EtOH : HO | 182 | Tinh thé hinh kim, mau vang 76,8
H;s EtOH : HO | 196 | Tinh thé hinh kim, mau vang niu 77,3

Bang 3.30. Két qua tong hop cac hop chat Kis
7 ]
O N—N <X Ar® = H (Kq), 4-Cl (Ky), 4-Br (Ky),
O / N)\S Rs 4-NO, (Kg), 3-NO, (Ks)
ész ©
(K1.5)

Hop chat Dklggtiﬁll? ! (Eg) Trang thai — mau sic Hlei:;)s)uat
Ki EtOH : H,O 154 | Tinh thé hinh kim mau tring 70,1
K EtOH : H,O 162 | Tinh thé hinh kim mau tring 73,6
K EtOH : H,O 164 | Tinh thé hinh kim mau tring 79,4
K4 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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Hiéu suét phan Gmg tong hop cac hop chét trong ddy H va K dat murc kha cao,
dao dong trong khoang 70,1% — 80,6%. Khi so sanh hiéu suat giita hai day, khong c6
su khéc bi¢t 10 rét gitra day H (mang nhém phenyl (—CeHs) trén triazole) va day K
(mang nhém ethyl (—C2Hs) trén triazole), diéu nay cho thdy kha ning 4i nhan cia
thiolate dd duy tri 6n dinh, bat ké su khac biét vé ban chét cia nhom thé phenyl hay
ethyl gén trén di vong triazole. Cac yéu t6 nhu hiéu ing khong gian va twong tac n—n
cling khong dong vai trd chi phdéi manh m& nhu trong cac phan tng véi chat nén
amide (diy G va J) trudc day (xem co ché phan tng ¢ muc 3.3.3.1).

Céc nhom thé trén vong thom cta chat nén c6 anh huong 10 rét dén hiéu suét
phan tmg. Trong co ché thé 4i nhan, nhom thé trén vong thom lién két truc tiép vai
nhém carbonyl ¢6 thé anh huong dén tinh ai dién tir ciia carbon a (RCOCH,Br) théng
qua hiéu tmg cam tmg va cong hudng. Cac hop chét chira nhom rt electron & vi tri
para, chéng han nhu 4-CI (Hz, 80,6%:; K2, 73,6%), 4-Br (Hs, 78,9%; K3, 79,4%), va
4-NO; (Ha, 76,8%; Ka, 77,5%), déu cho hiéu suit phan tmg cao. Cac nhom rut
electron nay lam giam mat dg electron trén vong thom, va qua hi€u tng cam Ung
va/hodc cong hudng qua nhém carbonyl, chiing 1am tang di¢n tich duong trén carbon
a. Tinh 4i di¢én tur tang 1én tao diéu kién thuén loi cho su tn cong cua tac nhan ai
nhan, tir 46 thuc diy qua trinh phan tng va din dén hiéu suit cao. Ngoai ra, nhém
3-NO; (K3s) ciing cho hiéu suat rat tot (78,9%), cing cb vai tro tich cuc ciia nhom rat
electron & vi tri meta.

Hop chit khong mang nhom thé (Hi, 77,3%; Ki, 70,1%) van dat hidu suat cao
chi ra sy phan cuc cia nhom carbonyl ciing dd du dé kich hoat trung tdm phan tneg.
Tuong tu, hop chit Hs voi nhém coumarinyl (mot hé di vong) dat hiéu suat 77,3%,
tuong duong véi Hi, cho thiy tinh chit dién tir ciia nhom coumarinyl cé su twong
ddng voi vong phenyl trong viéc anh hudng dén tinh i dién tir ctia carbon a.

Nhiing két qua trén chi ra rang hiéu suat phan tng thé i nhan chu yéu phu thudc
vao tinh chat dién tr ciia nhom thé trén chat nén. Cac nhém rut electron & vi tri para
lam tang tinh ai dién tur ctia carbon a, tir o tao diéu kién thuan loi cho sy tan cong
clia tic nhan 4i nhan va nang cao hiéu suat phan tng.

3.3.3.1. Co ché phin irng

Phan g tao cac hop chat Hy.s va Kis xdy ra theo co ché thé than hach ludng
phan tir (Sn2) twong tu nhu co ché tao thanh cac hop chat Gio va Ky trinh bay &
phan 3.5.1. Diéu kién phan g 1 CH3COONa trong dung méi ethanol twong tu nhu
phan ng mo ta trong tai liéu [96], san pham tao thanh ciing & dang S-thé, cu thé

nhu sau:
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R' = aryl/coumarin-3-yl

3.3.3.2. Nghién ciru ciu tric

a. Phé hong ngoai FT-IR ciia cdc hop chat His va K1

Trén Pho hong ngoai FT-IR ctia cac hop chat His va Ki.s xuat hién day du cac
tin hiéu dung véi cau trac du kién (xem vi du phd FT-IR cua hop chat Hy va Kj lan
lugt & hinh 3.44 va hinh 3.45), trinh bay & bang 3.31.
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Hinh 3.44. Ph6 FT-IR ciia hop chit H;
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Hinh 3.45. Pho FT-IR ciia hop chit K;

Tin hiéu ctia nhém C=0 & 1668 — 1746 cm! cho thay phan ng thé da xay ra
thanh cong, hop phan aryl/coumarin-3-yl acetyl da dugc gin vao vong 1,2,4-triazole.
Ngoai ra, con quan sat thay cac peak hap thu ¢ 1518 — 1610 cm™ (C=C, C=N), 2911
—2987 cm! (Csp~H), va 3044 — 3091 cm™! (Csp>-H).

Déi véi hop chat Hs, su xuat hién 2 tin hiéu nhém C=0 & 1746 va 1730 cm’!
minh chting cho sy ¢6 mit ctia hop phan coumarine.

Bang 3.31. Cac tin hiéu dic trung trén pho FT-IR ciia diy hop chat His va Kis

Hop Cic van pho dic trung (cm™)

chat Csp™H Csp>-H C=0 C=C; C=N
Hi 3062 2913 1674 1593; 1589
H: 3091 2916 1680 1585; 1580
H3 3044 2918 1682 1582; 1578
H4 3048 2911 1697 1599; 1518
Hs 3047 2920 1746; 1730 1602; 1557
Kiy 3049 2987 1680 1591; 1518
K> 3063 2986 1668 1602; 1549
K3 3060 2972 1674 1583; 1564
K4 3074 2986 1688 1599; 1522
Ks 3090 2934 1684 1610; 1526

b. Phé céng hwdng tir 'TH-NMR ciia cdc hop chdt His va K.

Trén phd 'H-NMR cua diy hop chat Hi.s va Ki.s (xem vi du phd ctia hop chit
Hi va K 1an luot ¢ hinh 3.46 va hinh 3.47) xuat hién day du cac tin hiéu dang voi
cAu trac du kién, trinh bay & bang 3.32.
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Hinh 3.46. Phé 'H-NMR ciia hop chit 2-{[5-(naphthalen-1-ylmethyl)-4-phenyl-
4H-1,2,4-triazol-3-yl|thio}-1-phenylethan-1-one (H;)
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Hinh 3.47. Pho '"H-NMR ciia hop chit 2-{[5-(naphthalen-1-ylmethyl)-4-ethyl-
4H-1,2,4-triazol-3-yl]|thio}-1-phenylethan-1-one (K;)
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Tuong tu nhu cac hop chit & ddy Gio va Ji7, tin hiéu ctia nhém methylene ndi
v6i vong naphtalene xuét hién & 4,43 — 4,62 ppm, con tin hiéu ctia nhom methylene
con lai (-<SCH2C=0) xuit hién & dang miii don ¢ d6 chuyén dich cao hon, khoang
4,73 — 4,97 ppm c6 thé 1a do hiéu tng it electron manh hon ctia nhém carbonyl va
cua luu huynh.

Tin hiéu dic trung cua nhoém ethyl gin véi vong 1,2,4-triazole & diy hop chit
Ki.5 ciing dugc quan sat thdy tuong tu véi tin hiéu xuat hién ¢ diy hop chit Jis, cu
thé 12 mii bon & 3,94 ppm va mii ba & 0,98 ppm.

Céc tin hiéu ¢ ving thom ciing xuat hién ddy du cac proton nhu cu trac du kién
& 6,85 — 8,74 ppm, tuy nhién cling twong ty nhu cac hop chat Gi.o va Ji.7, thi tin hiéu
& ving nay tuong ddi phuc tap, co sy chong lap 13n nhau va da sb thé hién & dang
miii da.

Bang 3.32. Cac tin hiéu trén phé TH-NMR ciia diy hop chat H;. 5V2‘1 Kis

15 16
S, 8 Shatpes
CGH C2H5

(H1.5) (K1.5)
Ry = H (Hy); 4-CI (Hy); 4-Br (H3); 4-NO; (Hy) Rz = H (Ky); 4-Cl (Ky); 4-Br (K3);

N 4-NO; (Ky); 3-NO; (Ks)
COX ¢
o0

Hop Pho '"H-NMR (8, ppm; J, Hz)

chit H thom H'S H" -CH»-CH3;

8,01 (3H, m); 7,90 (1H, m); 7,77 (1H, d, J
= 8,0); 7,68 (1H, £, J = 7,5); 7,51 (TH, m); | 4,85 | 4,44

H 7,32 (2H, dd, J; = 8,0, J> = 1,5); 7,27 (1H, | (2H, s) | (2H, s) )
t,J=1,5); 6,86 (14, d, J=17,0)
8,00 (3H, m); 7,89 (1H, m); 7,76 (1H, d, J

| = 80 761 QH, m); 749 (SH, m); 731|481 | 443 _
(2H, dd, J; = 8,0, J>=1,5); 7,26 (1H, t, J= | (2H, s) | (2H, 5)
7,0); 6,85 (1H, d, J = 6,5)
8,01 (1H, m); 7,89 (3H, m); 7,76 (3H, m);

j, | 748 GH m) 731 QH, dd, Ji=80,2=| 481 | 444 _

1,5): 7,26 (1H, ¢, J = 8,0); 6,85 (1H, d, J= | (2H, 5) | (2H, s)
7,0)

8,35 (2H, d,J = 9,0); 8,21 (2H, d, J = 9,0); 188 | 443
Hs | 7,99 (1H, m); 7,89 (1H, m); 7,76 (1H, d, J | ’ -

(2H, s) | (2H, s)
=8,5), 7,48 (5H, m), 7,32 (2H, dd, J; = 7,5,




99

J2=1,5); 7,25 (1H, t, J=1.5), 6,85 (1H, d,
J=17,0)

8,74 (1H, s); 7,99 (2H, m); 7,88 (1H, m);

473 | 4,43
Hs | 7,78 (2H, m); 7,47 (TH, m); 7,32 (2H, m), -
(2H, s) | (2H, s)
7,25 (1H, ¢, J=17,0), 6,85 (1H, d, J = 7,0)
8,21 (1H, m); 7,99 (2H, d, J = 8,5); 7,95 3,94 (2H, g,
| (H.m):;7.86 (1H,d,J=80):7.67 (IH1,| 489 | 462 J=125);
U1 U=7,5):7.54 (4H, m); 7,46 (1H, 1, J=8,0); | 2H,s) | 2H,s) | 0,98 (3H, 1,
7,32 (1H, d, J=1,5) J=1725)
8,20 (1H, m); 8,00 (2H, d, J = 8,5); 7,95 3,94 (2H, g,
| (H.m):;7.86 (1H,d,J=85):7.61 QH.d, | 489 | 4,62 J=1725);
P | J=8,5);7,54 2H, m); 7,46 (1H, 1, J=7,5); | (2H,s) | @H,s) | 0,98 (3H, 1,
7,32 (1H, d, J = 6,5) J=1725)
8,21 (1H, m); 7,94 (3H, m); 7,95 (1H, m); 3,94 (2H, g,
K, | PSOUHd.J=80)775 QH,d,J=85) | 487 | 462 J=1725);
7,54 (2H, m); 7,46 (1H, ¢, J = 7,0); 7,32 | QH, s) | QH,s) | 0,98 (3H, ¢,
(1H, d, J=17,0) J=1725)
3,94 (2H, g,
8,35 (2H, d, J = 9,0); 8,21 (3H, m); 7,94
494 | 4,62 J=1725);
Ks | (1H, m); 7,86 (1H, d,J=28.5); 7,54 (2H, m);
(2H,s) | @H,s) | 0,98 GH, 1,
746 (1H, t,J=1,5); 7,32 (1H, d, J = 7,0)
J=1725)
8,69 (1H, s); 8,50 (1H, dd, J; = 8,5, J> = 3,95 (2H, g,
|19 843 (IH. 4, J = 7,55 821 (IH, m); | 497 | 462 J=1725);
* 17,95 (1H, m); 7,86 (2H, m); 7,53 (2H, m); | (2H,s) | (2H,s) | 0,99 (3H, 1,
7,46 (1H, t, J=1,0); 7,32 (1H, d, J = 7,0) J=1725)

c. Pho cong huéng tir >C-NMR ciia cdc hop chdt Hi s va K.

Trén pho 3C-NMR xuét hién day du cac tin hiéu phu hop véi cdu tric da du

kién (xem vi du pho cua hop chat Hy va Ki ¢ hinh 3.48 va hinh 3.49) trinh bay &
bang 3.33.

Tuong ty nhu diy hop chat Gi. va J17, sy bién mét cua tin hi¢u carbon thione

(C=S) & hop chat F va I (8 166,8 — 168 ppm) minh chiig cho sy tao thanh cac hop
chat His vaKis 6 dang S-thé.

O ving tir trudng thap, tin hiéu carbon cta nhoém carbonyl xuat hién ¢ 191,0 —

193,8 ppm. Tin hiéu carbon C=N cua triazole va carbon thom xuat hién lan luot &

150,0 — 154,8 ppm va 124.6 — 140,6 ppm v6i nhitng thay d6i nho vé d6 chuyén dich

tiy thudc vao ban chat ciia nhoém thé.
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Tin hi¢u cua cac carbon methylene va carbon ciia nhém ethyl cling dugc tim
thiy ¢ 15,2 — 43,6 ppm.
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Hinh 3.48. Phé '*C-NMR ciia hop chit 2-{[5-(naphthalen-1-ylmethyl)-4-
phenyl-4H-1,2,4-triazol-3-yl|thio}-1-phenylethan-1-one (H;)
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Hinh 3.49. Ph6 '*C-NMR ciia hop chit 2-{[5-(naphthalen-1-ylmethyl)-4-ethyl-
4H-1,2,4-triazol-3-yl]thio}-1-phenylethan-1-one (Ki)
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Bang 3.33. Cac tin hiéu trén pho *C-NMR ciia diy hop chit Gi.o va J17

Ry = H (Hy); 4-Cl (Hy); 4-Br (Hy); 4-NO, (Hy), ©\/o\\£o (Hs)

0] £
N—N
15 16 X
12/ W13 A~ R
N)\S G !
| O
CeHs

(Hq.5)

N
12//
(T

13

\
N)\S

|
CoHs

(K1.5)

(@
15 16 ) X
/~C Ry
1\
O

R, = H (Ky); 4-Cl (K3); 4-Br (K3);
4-NO, (Ky); 3-NO, (Ks)

Ph6 *C-NMR (3, ppm)

Ho’p cn
chat Cle C13’ C thom cs | cn -CH,CH3
135.8; 134.2; 133.7; 133.4: 132.0;
154.7: | 131.7: 130.5: 130.3: 129.3: 128.9-
Hi 11936 1 1503 | 128.8: 127.9: 127.7: 127.4: 126.6: | >0 | 221 -
126.2: 125.7: 124.3
130.1; 134.5: 133.7; 133.4: 132.0;
154.7: | 131.7: 130.8: 130.5: 130.3: 129.4:
Hz | 1928 1 1509 11289 127.9: 127.7: 127.4: 126.6. | 2270 | 291 -
126.2: 125.7: 124.3
134.8: 133.7: 133.4; 132.3: 132.0:
154.8: | 131.7: 130.9: 130.5: 130.3: 128.9:
Hs | 19301 1500 | 1283 127.9: 127.7: 127.4: 126.6: | 22 | 221 -
126.2: 125.7: 124.3
150.0: 140.5: 133,7: 133.3: 132.0:
154.8: | 131.7: 130.5: 130.4: 130.3: 128.9:
He | 19321 1506 1127.9: 127.7: 127.4: 126.6: 126.2: | 224 | 291 -
125.7: 124.3: 124.2
150.1; 148.9: 135.5. 133.3: 133.4:
1910 | o, | 1320: 13L7: 1315 1304; 130.2;
Hs | 1548 | 000 [1289;127.9; 127.8: 1274 1266; | 43,6 | 29.1 i
(COO) 2| 126.2: 125.7- 125.6: 124.3: 123.3:
118.6: 116.7
135.8: 134.2; 133.9; 132.7 132.0; .
Ki | 1938 1155‘(‘)"(‘)’ 120.3: 129.0: 128.9: 128.1: 127.3: | 392 | 28.8 4115’12%%13'3’
01 126.7: 126.4: 126.0: 124.6 2 (-CHs
134.5: 133.9: 132,7: 132.2: 132.0; .
K. | 1930 113‘;’58’ 130.8: 129.4: 129.0: 128.1: 127.3: | 39.2 | 28.9 4105’92%%13'3’
B 1 126.7: 126.4: 126.0: 124.6 2 (-CHs
T 134.8: 133.9: 132.7; 132.3: 132.0; ,
Ks | 1932 112‘;";’ 130.9: 129.0: 128.3: 128.1: 127.3: | 39.2 | 28.8 4105’92(23'3’
B 126.7: 126.4: 126.0: 124.6 2 (-CHs
140.6: 134.1: 133.9; 132.7: 132.0; ,
Ki | 1933 112‘;’57’ 130.3: 129.0: 128.1: 127.3: 126.7: | 39.2 | 28.9 4115’12(23'3’
7| 126.4: 126.0: 124.6: 124.3 2 (-CHs
148.5: 137.1: 135.1; 133.9; 132.7;
154,5: | 132.0: 131.1: 129.0: 128.3: 128.1: 41,0 (-CHy-);
Ks | 19271 1487 | 12731 126.7: 126.4: 126.0: 124.6: | > | 288 | 152 (-cihy)

1232
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d. Phé khoi lwong phdn gidi cao HR-MS cuia déy hop chit His va K.
Pho khéi lwong phan giai cao HR-MS cua cac hop chit His va Ki.s (xem vi du

phé ctia hop chat Hy ¢ hinh 3.50 va K; ¢ hinh 3.51) thé hién peak ion phan tir phu
hop v6i ciu tric d3 dy kién, trinh bay & bang 3.34.

i@ & [TESI Sean (o 0.4 T4 men ) Frag=14000V DTH.d
; & |
e | i b= | .# |
A Ay 1
Gy _l'
2 [y}
[Mv I it Bk cha (50, N OB +H]® i 438,148
1.5
1 moe e . AN o
0.5 R =i - & = -
[u] — .
125 150 VTS A 225 50 TS 300 325 S0 375 400 425 450 475 500 535 55) 575
Counils ve. Mags-to-Charge (mz)
Hinh 3.50. Pho HR-MS cta hgp chat H,
wig 5 |®5een i 0305 men) E1H.d Subbrac
55 1 w= - 3|
Yo 9 o |
2k gk hi ol
(L2
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Hinh 3.51. Pho HR-MS ciia hop chit K,
Bang 3.34. Két qua pho khoi lwong phan giai cao (HR-MS) ciia diy hop chat

His va Kis
m/z [M+H]"
Hop Cong thirc [M+H]* m/z [M+H]" thl,rc[nghiéln
chat tinh toan (amu)
(amu)
Hi [C27H2N;OS+H]* 436,1484 436,1480
H» [C27H20CIN3Os+H]" 470,1090 470,1103
H; [C27H20BrN3Os+H]" 514,0589 514,0584
Hy4 [C27H20N4O3S+H]" 481,1334 481,1325
Hs [C30H2:1N303S+H]* 504,1382 504,1376
Ki [C23H21N30S+H]" 388,1484 388,1473
K> [C23H20CIN3OS+H]* 422,1094 4221074
Ks [C23H20BrN3Os+H]" 466,0589 466,0570
K4 [C23H20N4O3S+H]" 433,1334 433,1319
Ks [C23H20N4O3S+H]* 433,1334 433,1315
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Tat ca dit liéu trén phd FT-IR, 'H-NMR, '3C-NMR, HR-MS déu dung véi du
kién. Céac dit liéu nay gitp khang dinh su tong hop thanh cong cua diy hop chat 2-
{[5-(naphthalen-1-ylmethyl)-4-phenyl-4H-1,2,4-triazol-3-yl]thio}-1-aryl/coumarin-
3-yl ethan-1-one (Hi-s) va 2-{[5-(naphthalen-1-ylmethyl)-4-ethyl-4H-1,2,4-triazol-3-
yl]thio}-1-aryl ethan-1-one (Ki-s).

e. Nhiéu xa tia X don tinh thé cia hop chat Hy

Hop chit Hy c6 tinh thé phu hop dé thuc hién nhidu xa tia X, cac thong sb co
ban 6 mang tinh thé ctia hop chat Hy dugc trinh bay ¢ bang 3.35.

Biang 3.35. Cac thong so co ban 6 mang tinh thé ciia hop chiat Hy

Hy4
Cong thirc phan ti C27H20N4038
Khoi lrong phan tir 480,53
Hé tinh thé monoclinic
a (A) 18,1825(8)
D6 dai canh ciia 6 mang co s& b (A) 5,6191(3)
c(A) 23,0548(12)
a (°) 90
Géc giira cac truc mang tinh thé | £ (°) 94,760(4)
A ) 90
Thé tich 6 mang co sé V' (A%) 23474
Nhom khong gian P2i/n
Z 4
Dcarc (g cm™) 1,360
u (mm™) 0,18

Hop chat Hy két tinh & dang monoclinic trong nhom khong gian P21/n véi mot
phan tir trong don vi bat d6i xing (hinh 3.52a). Vong 1,2,4-triazole trung tdm c6 cau
tric phang (d6 1éch r.m.s. = 0,002 A). Ba vong thom khac dugc dinh huéng gan nhu
vudng goc voi mit phang cua vong 1,2,4-triazole trung tim. Céac goc nhi dién gitta
vong 1,2,4-triazole va vong benzene C19-C24, cum naphthalene C26-C35, va vong
benzene C10-C15 lan lugt 1a 77,14(18)°, 89,46(15)°, va 82,95(17)°. Nhom thé tai C3,
-SCH:C(O)-nitrophenyl, gan nhu phang (46 1éch rm.s. = 0,117 A, v&i d6 1éch 16n
nhat 12 0,301(1) A tai S6). Cau triic sap xép tinh thé ctia hop chat ndy dugc dic trung
boi cac twong tac S...O gitta cac phan tir 1an can din dén sy hinh thanh cac chudi voi
mo hinh d6 thi C(4) chay doc theo truc b (hinh 3.52b). Trong cdu trac tinh thé khong
quan sat thay céc lién két hydrogen. Mic du c6 sy hién dién ctia nhiéu vong thom
nhung sy sip xép tinh thé khong cho thay tuong tac m...m hodc C-H...n. Khoang cach
ngan nhat giita cac vong thom dugc ghi nhan gitta cac vong C10-C15 va C27-C32,
dan dén sy hinh thanh cac dimer d6i xmg. Khoang cach giira tim hinh hoc ciia cac
vong 1a 4,105(2) A, goc nhi dién giira cac mit phéng la 6,39(18)°, va dd 1&ch truot
(slippage) 1a 1,708 A (hinh 3.52c¢).
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(c)
Hinh 3.52. Cau tric tinh thé ciia hop chat Hy

Ghi chu:

- Hinh 3.52(a): Cau tric phan tir v6i so d6 danh s6 nguyén tir trong
hop chét Hy.

- Hinh 3.52(b): Mot phan cau trac dong goi tinh thé cta hop chat Hs minh hoa
su hinh thanh cic chudi phan tir doc theo hudng truc b. Tuong tac S...O duoc thé
hién bang mau cam. Ma dbi xing: (i) —x + 3/2; y + V4, —z + 3/2; (ii) —x + 3/2; y — Va; —
z+3/2; (i) x,y—1;z, (iv)x+3/2,y-3/2,—z+ 3/2

- Hinh 3.52(c): Mot phan cau triic déng goi tinh thé ciia hop chat Hy cho thay
su xép chong m...m. Cgl va Cg2 lan luot 13 tim hinh hoc cta cac vong C10-C15 va
C27-C32. Ma d6i xtmg: (i) =x+ 1,y + 1, =z + 1.

3.4. Hoat tinh trc ché enzyme o-glucosidase
3.4.1. Hoat tinh e ché enzyme a-glucosidase ciia diy hop chit chira di vong
2-thioxothiazolidin-4-one

3.4.1.1. Hoat tinh in vitro ciia day chit (D, E1.11)
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Céc hop chat chira di vong 2-thioxothiazolidin-4-one (D, E1.i1) dugc danh gia
kha ning trc ché enzyme a-glucosidase, str dung voglibose 1am chit ddi chimg duong.
Két qua cua thir nghiém nay duoc trinh bay chi tiét trong bang 3.36, cho thy tat ca
cac hop chét thir nghiém (ngoai trir cac hop chét D, Es va Eg) déu thé hién kha ning
{rc ché dang ké, véi gia tri ICso dao dong tu 7,5 £ 0,5 uM dén 2903 + 1,9 uM, vuot
trd1 hon so voi hiéu qua we ché cua voglibose (ICso = 355,8 + 3,5 uM).

Bang 3.36. Hoat tinh irc ché enzyme a-glucosidase ciia day hop chit D, Ei.i1
o

7\ 7)

Ss_S Sa_S —R S-S

Oy e Gl
O O O
N N N
H o H o H o
(D) (E1-10) (E1q)
Hop chat R ICs0 (nM) Nang lugng gan Lién két hyd
cha y 1en Ke rogen
P 0 ket (kcal/mol) yaros
D - 7.0 ]
Eq 4-F 155,9+2,7 -8,7 Asp420
E: 4-Cl 7,5+0,5 -8,1 Asp73
E3 4-Br 100,8 £2,5 -8,4 Asp420
E4 2-NO» 71,9+1,6 -8,5 Asp420
Es 3-NO2 - -89 Asp420
Ee 4-NO 1499 +24 -8,7 Asp420
Es 4-CH;3 19,9+ 0,5 -8,8 Asp73
Es 4-OCH3 - -8,4 His478
Eo 4-N(CH3), | 653+2,5 -8,1 Asp420
Eo H 290,3+1,9 -8,0 Asp73
Eu 373+1,8 9.7 His478
Voglibose 355,8+3.5

Ghi chii: (-) khéng thé hién hoat tinh/khéng cé lién két hydrogen
Viéc ¢6 hay khong c6 nhom thé, ciing nhu ban chét cta cac nhom thé (day
electron, hiit electron) & vi tri s6 5 trén vong thiazolidine anh huéng dang ké dén hoat
tinh trc ché enzyme a-glucosidase cta cac hop chat nay. Hop chat D, khong c6 nhém
thé & vi tri nay, khong thé hién hoat tinh, diéu nay mot 14n nita nhan manh vai tro
quan trong cua cac nhom thé trong kha ning trc ché enzyme a-glucosidase.
Trong nhém cac hop chét chira halogen Ei1.3, hop chit E2 (ICso = 7,5 £ 0,5 uM),
v6i nhom chloro & vi tri para, thé hién hoat tinh tot nhat, manh gp khoang 47 lan so

v6i voglibose. Do manh dang ké nay c6 thé dugc giai thich do tinh chat rat electron
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clia nguyén tir chlorine, diéu nay lam ting hiéu qua (e ché cta hop chit. Hon nita,
hop chét Ez thé hién hoat tinh cao gip gan 20 1an so véi hop chit Eq (ICso = 155,9 +
2,7 uM), c¢6 nguyén tir fluorine & cing vi tri. Trong diy cac hop chat chtra nguyén tur
halogen nay, hoat tinh trc ché theo tht ty 4-Cl > 4-Br > 4-F, cho thdy kich thudc va
d6 am dién cua halogen c6 anh huong dang ké dén hiéu qua tc ché. Chlorine, véi do
am dién thap hon fluorine nhung kich thudc 16n hon, co thé tao ra cac tuong tac tbi
vy, dan dén hoat tinh cao nhit trong nhom hop chit chira halogen nay.

Céc hop chat mang nhém thé day electron, nhu E7 (4-CHs), Es (4-OCH3) va Eo
(4-N(CH3)2), cling thé hién hoat tinh @rc ché tdt, ngoai trir Eg khong co6 hoat tinh. Hop
chat E7, v&i nhom methyl, thé hién hoat tinh cao nhat trong nhom nay (ICso = 19,9 £+
0,5 uM), trong khi hop chét E, c6 nhom dimethylamine, thé hién hoat tinh thdp hon
(ICs0 = 65,3 £ 2,5 uM). Nhitng phat hién nay cho thiy cac nhém thé day electron nho
1am ting kha ning wrc ché enzyme, trong khi cic nhom 16n hon hodc cong kénh, nhu
methoxy, lam gidam hoat tinh do can tr¢ lap thé hodc tuong tac gén két khong
thuan loi.

Ngoai ra, di v6i cac hop chat co nhoém nitro thi vi tri cia nhom nitro cling anh
hudng déng ké dén hoat tinh. Hop chét E4, v6i nhom nitro & vi tri ortho, thé hién hoat
tinh cao nhat (ICso = 71,9 = 1,6 uM), trong khi hop chit Ee, c6 nhom nitro & vj tri
para, cho théy hoat tinh giam mdt nura (ICso = 149,9 + 2,4 uM), va hop chit Es, véi
nhom nitro & vi tri meta, khong thé hién hoat tinh. Su phu thudc vao vi tri nay nhan
manh tAm quan trong cta sy dinh hudng cac nhoém thé trong viéc tdi wu hoa hicu qua
trc ché. Cudi cung, hop chat En, véi nhém piperonylidene thay vi benzylidene, thé
hién hoat tinh t6t (ICso = 37,3 + 1,8 uM), dung thtr ba trong ca diy hop chat. Diéu
nay cho thay rang su bién doi trong nhém arylidene c6 thé diéu chinh viéc gan két va
trc ché enzyme, gop phan téi wu hoa cdu triic cho hoat tinh sinh hoc cao hon

Cac két qua thu dugc cho thiy cac dan xuat 5-arylidene-2-thioxothiazolidin-4-
one c6 trién vong cao trong viée trc ché a-glucosidase. Nghién ctru vé mébi quan hé
giita cu tric va hoat tinh ctia day hop chat nay chi ra rang sy thay doi vi tri cling nhu
ban chét ctia nhom thé co thé anh hudng dang ké dén hoat tinh sinh hoc. Piéu nay goi
¥ rang viéc toi wu hoa cau tric cia cac hop chat chira di vong 2-thioxothiazolidin-4-
one c6 thé mo ra huéng di méi trong nghién ciru cac hoat chét tiém ning hd trg dicu
tri bénh tiéu duong.

3.4.1.2. M6 hinh docking phan tw

Hoat tinh ctia mot phdi tir d6i v6i enzyme thudng duoc danh gia dua trén sy phu
hop ciu tric giira phdi tir va vi tri hoat dong ctia enzyme [124]. Dé mot phdi tir thé

hién hoat tinh tc ché enzyme a-glucosidase, né can c6 nhirng y€u to vé cau truc
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dic trung c6 thé gin két hidu qua vé6i vi tri hoat déng cia enzyme va thuc ddy cac
tuong tac can thiét cho hoat dong ctia enzyme [125].

Nghién ctru vé docking phén tir cia cac hop chat D, Er.ir da phat hién ra su
tuong tac yéu giita hop chit D va enzyme a-glucosidase dong thoi khong c6 su hinh
thanh lién két hydrogen ndo véi cac amino acid quan trong. Ngoai ra, hop chit D ¢6
ning luong gin két cao nhat (-7,0 kcal/mol), cho thiy ai luc lién két kém va tiém
nang trc ché yéu.

Nhom carbonyl trong thiazolidine ctia phan tir E2 di tao mot lién két hydrogen
manh v41 nhom carboxylate ciia Asp73 (hinh 3.53A). Tuong tac quan trong nay giup
6n dinh phbi tir trong khoang gan két. Tuy nhién, ddng chii y 12 ning luong gin két
ctia hop chat nay (-8,1 kcal/mol) khong phai 1a thip nhit trong diy hop chét Eqn.
Diéu nay cho thiy ning lugng gan két khong phai luc nao ciing ty 18 thuan véi hoat
tinh trc ché. Thay vao do, su két hop giira lién két hydrogen va sy phu hop vé mit
khong gian trong khoang gin két méi quyét dinh hiéu qua @c ché. Ngoai ra, nguyén
tir nitrogen trong vong imidazole ctia His478 di wu tién tao lién két halogen véi
nguyén tir chlorine ctia phan tir E» theo kiéu “ddi dau” nhu d3 dugc dinh nghia boi
Wilcken va cong su [126], cang lam tang su 6n dinh cta hop chit nay trong khoang
gin két.

Phén ttr E1, trong d6 nguyén ttr chlorine dugc thay thé bang nguyén tir fluorine,
c6 ning luong gin két thip hon mot chat (-8,7 kcal/mol) so v6i Ez ¢ thé gitp dy
doan E1 ¢6 4i luc lién két tdt hon. Tuy nhién, do d§ am dién cao cua fluorine, phan tir
nay khong thé hinh thanh lién két halogen, mot yéu td quan trong trong viéc 6n dinh
phéi tir trong khoang gin két. Do d6, no khong thé chiém cing mét vi tri thuan loi
nhu E2, din dén hoat tinh trc ché kém hon déng ké.

Phén tir E3 chtra nguyén tir bromine, c6 ning luong gan két 13 -8,4 kcal/mol cho
thay i luc lién két kha t6t nhung khong thé dat dugc vi tri tét trong khoang gin két
do nguyén tir bromine co6 kich thudc 16n, ngan can viéc halogen nay tao tuong tac
manh v6i nguyén tir nitrogen c6 tinh than hach trong imidazole ctia His478, tir do 1am
giam hiéu qua hoat tinh.

Phéan tir E7 (hinh 3.53B), thé hién gia tri ICso tot, ning luong gan két -8,8
kcal/mol, chia sé ciing mot vi tri gan két v6i Ez trong d¢6 nhom carbonyl cia vong
thiazolidine hinh thanh mét lién két hydrogen véi nhom carboxylate ciia Asp73.

Thuc té, nhém methyl trong E7 khong thé tao lién két halogen, nhung kich thuéc
cuia nhém nay tuong tu nhu nguyén tir chlorine trong phan tir Ez2, do d6 nhom methyl

nay vura van hoan hdo vao khoang gan két cua enzyme.
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Trong s6 cac hop chat dugc nghién ctru, En ¢ ning luong gin két thap nhit
(-9,7 keal/mol), cho thiy twong tac manh nhat v6i a-glucosidase va tiém ning e ché
cao voi gia tri ICso xép thir 3 trong diy hop chét nay.

DPuoc biét, Asp73 1a mdt amino acid quan trong trong khoang gin két cua
enzyme a-glucosidase, sy twong tdc manh mé& ctia amino acid nay véi cac phdi tir
ngan can phéi tir tu nhién tiép can vi tri xtc tac, tir d6 lam e ché hoat dong cua
enzyme o-glucosidase [127].

A A : B

R404

-

73/ 1
073 QN3s2 R404 o3k N352

E . .
D420 5 y ¢ .
} _.—> s » ﬁ e ﬁ
H478 st . - .
% 20? S \l.'_ P ¢ \; '3
4 | | 5;‘ ) & ‘1_*1\ $—
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Hinh 3.53. Biéu dién twong tic ciia cac hop chat E> (A) va E; (B) trong khoang
gin két ciia enzyme a-glucosidase (PDB ID: 6C9X)

Ghi chu:

- Cac nguyén tir carbon, oxygen, nitrogen, sulfur va chlorine duoc thé hién lan
luot béng mau vang, dé, xanh duong, cam va xanh I4.

- Hinh cAu méau hong biéu thi cho ion sodium.

- Nét drt mau xanh va nét dit mau tim 1an luot biéu thi cic trong tac phan cuc
va lién két halogen.

3.4.2. Hoat tinh rc ché enzyme a-glucosidase ciia diy hop chat chira di vong
1,2,4-triazole

3.4.2.1. Hoat tinh in vitro ciia day chit F, Grova I, J1.7

Hai ddy hop chat chtra di vong 4-phenyl-4H-1,2,4-triazole (F, G19) va 4-ethyl-
4H-1,2,4-triazole (I, J1-7) dugc nghién ctru kha nang trc ché enzyme a-glucosidase,
st dung voglibose (ICso = 355,8 + 3,5 uM) lam chit d6i ching duong.

Két qua (xem bang 3.37) cho thdy, cac hop chit thudc diy F, Gi.o thé hién hoat
tinh vuot trd1, voi ICso dao dong tir 0,11 + 0,04 uM dén 21,89 + 1,28 uM, khong chi
t6t hon dang ké so vé6i voglibose ma con vuot xa cac hop chat trong day I, Ji.7.

Trong day chét thir nhat, G2 (2-CH3), mang nhom methyl & vi trf ortho, thé hién
hoat tinh t6t nhét v&i ICso = 0,11 + 0,04 uM, khing dinh hiéu qua ndi bat khi sir dung
nhom thé day electron nho.

Céc hop chit mang nhom thé ddy electron khac nhu Gs (3-OH, ICso = 0,19 +
0,04 uM) va G7 (4-OCHs, ICso = 0,33 + 0,07 pM) ciing cho thay hoat tinh cao, trong
d6 Gs dat hiéu qua t6t hon.
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Bang 3.37. Hoat tinh trc ché enzyme o-glucosidase ciia day hop chit F, Gio va

L, Ji7
oy Wz
R
S She'n
| |
CeHs

(F) o e
N-N Ne~g N-N N~ng
o‘ g D ﬁf% \v
CeHs CyHs
(G1.9) (J17)
X Ning lwong gan két Lién két
Hop chat R ICs0 (uM) (kcal/mol) hydrogen
F 15,11 £ 0,11 -8,1 Khong co
G H 21,89+ 1,28 -8,5 Asn352
G2 2-CH3 0,11 £0,04 -9.9 Arg404
Gs 4-CH;3 8,68 £0,25 -9,7 Asn352
G4 3-Cl 7,71 £ 1,56 -9.8 Asn352
Gs 4-Cl 7,32+ 0,98 -9.4 Asn352
G 4-Br 5,90+ 0,14 -9.4 Asn352
G 4-OCH3 0,33+ 0,07 -89 Asn352
Gs 3-OH 0,19 £ 0,04 -9,0 Asn352
Go 4-NO» 4,56+ 0,21 -9.4 Asn352
J7 3-OH 158,4 +£3,4 -9,3 Aspl97
Voglibose 355,8+3,5

Ghi chii: ¢ day hop chdt I, Ji.7 chi c6 duy nhdt hop chdt J7 thé hién hoat tinh.

Nhom halogen, bao gdbm G4 (3-Cl, ICso = 7,71 + 1,56 uM), Gs (4-Cl, ICs =
7,32 £ 0,98 uM), va Ge (4-Br, ICs0 = 5,90 £ 0,14 uM) thé hién hoat tinh trung binh,
voi1 tht tu tang dan tir chit c6 nhom thé chloro dén chét c6 nhém thé bromo. Viée
thay doi vi tri ctia nhom chloro tir meta G4 sang para Gs khong tao ra sy khac biét
16n vé hoat tinh. D&i voi cac hop chit mang nhom thé rut electron, hop chat G
(4-NO2, IC50=4,56 £ 0,21 uM), mang nhém thé rut electron manh, thé hién hoat tinh
t6t hon so voi cac hop chit chira nhém thé halogen.

Hop chat khong mang nhom thé Gy (ICsp = 21,89 + 1,28 uM) cho hoat tinh thap
nhit trong diy, nhidn manh tim quan trong cia viéc t6i uu héa cac nhom thé dé cai
thién hoat tinh sinh hoc.

Nguoc lai, day chat thir hai I, Ji-7 thé hién hoat tinh thap hon déng ké so v6i day
chat thtr nhat F, Gio. Trong ddy chat ndy, chi c6 duy nhat hop chat J; (3-OH,
ICso = 158,4 £ 3,4 uM) thé hién hoat tinh, nhung hoat tinh ctia n6 van kém xa cac
hop chat trong day 4-phenyl-4H-1,2,4-triazole. Diéu nay cho thdy nhom ethyl khong

mang lai hiéu qua tot nhu nhém phenyl trong viéce t6i uru hoa kha nang tc ché enzyme.



110

Nhin chung, diy F, G1.o khong chi thé hién hoat tinh vuot trdi so voi voglibose
ma con ¢ sy da dang vé murc do hiéu qua, tuy thudc vao nhom thé. Két qua nay
khing dinh tiém ning 16n cta 4-phenyl-4H-1,2.4-triazole trong viéc phat trién céc
chét e ché a-glucosidase hiéu qua, dic biét khi st dung cac nhom thé day electron
hoac rut electron.

3.4.2.2. M6 hinh docking phdn tir

Céc phan tir cia hop chat F, Gio va I, Ji.7 dugc thyuc hién docking phan tir vao
khoang gin két ciia enzyme o-glucosidase (hinh 3.54). Két qua cho thay, hop chat G,
c6 hoat tinh tot nhat, dwoc 1y giai bai ning luong gin két thap nhit (-9,9 kcal/mol),
phan anh ai luc lién két cao giita hop chét ndy va enzyme. Nguyén tir nitrogen trong
vong triazole cia G2 tham gia vao lién két hydrogen v6i nhém guanidine ctia Arg404,
mot tuong tic quan trong gitip 6n dinh phitc hgp enzyme-phdi tir. Ngoai ra, nhom
methylphenyl cua G; tao ra cac tuong tac ky nudc voi mach nhanh cua Phe314 va
Val351, gop phan gia ting do 6n dinh trong khoang gan két.

Phén tir G7 voi nang luong gan két -8,9 kcal/mol ciing ching té su tuong tac
manh mé v&i enzyme. Nhém carbonyl cia G7 tham gia vao lién két hydrogen véi
nhém NH; trong nhom chuc acetamide ciia Asn352. Vong phenyl ctia hop chat nay
cho thiy tuong tic CH—xt véi indole ctia Trp169. Ngoai ra, vong phenyl ctia hop chét
nay con hinh thanh mot twong tac xép chong n—r v6i mach nhanh ciia Phe314. Phan
tr Gs ciing cho thay hoat tinh t6t v6i ning luong gan két -9,0 kcal/mol, chiém cung
vi tri va hinh thanh cac tuong tac twong tu nhu phan tor G1.

O diy chat Ji.7, hop chat J7 c6 mot ngoai 16 dang chu y khi thé hién hoat tinh
rat thap (ICso = 158,4 pM) mic du ning luong gan két rat t6t (-9,3 kcal/mol). Dicu
nay c6 thé do su khac biét vé vi tri va kiéu twong tac cta J7 trong khoang gin két.
Hop chat nay chu yéu tao lién két hydrogen manh véi nhém chirc carboxylic cua
Aspl197. Ngoai ra, vong 1,2.4-triazole tham gia vao tuong tac m-anion vdi Asp73 va
nhém naphthyl tham gia vao twong tac xép chong n— v6i vong phenyl ctia Phe314.
Trong khi d6, cac hop chat Ji.¢ khong thé hién hoat tinh, di ¢c6 mirc ning lugng gan
két dao dong tir -8,0 dén -8,9 kcal/mol, cho thiy rang chi s6 nay khong phai 1a yéu t6
quyét dinh duy nhat dén hoat tinh trc ché enzyme.

Vi Arg404 va Asp197 déng vai tro quan trong trong hoat dong thiy phan cua
enzyme [127], nén twong tic manh giita cac phan tir véi amino acid nay, c6 thé gitp
6n dinh phirc hop protein-phdi tir va ngin chin phan tir tw nhién dat duoc vi tri t6i uu

cho qua trinh thity phan, tir d6 1am ting hoat tinh cta cic chat khao sat.
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Hinh 3.54. Biéu dién twong tic ciia cac hop chit Gz (A), G7 (B), Gs (C) va
J7 (D) trong khoang giin két ciia enzyme o-glucosidase (PDB ID: 6C9X)
Ghi chu:

- Cac nguyén tir carbon, oxygen, nitrogen va sulfur duoc thé hién 1an luot bang

mau vang, do, xanh duong va cam.

- Hinh cAu méau hong biéu thi cho ion sodium.

- Nét dirt mau xanh biéu thi cac twong tac phan cuc.

3.4.2.3. Hoat tinh in vitro ciia day chdt Hy.s va K15

Hoat tinh e ché o-glucosidase cua cac hop chat Hi.s va Ki.s vuot trdi so voi
chat dbi ching duong voglibose, trinh bay & bang 3.38.

Cac hop chit His thé hién hoat tinh c ché a-glucosidase vugt troi so voi
voglibose (ICso = 347,04 + 0,11 pM), cho thiy vai trd quan trong ctia nhdm phenyl
trong viéc ting cuong kha ning tc ché. Trong d6, Hz (4-Cl) va Hj (4-Br) duoc coi 1a
céc chit (rc ché day trién vong vé&i ICso 1an luot 1 9,23 + 0,04 pM va 9,61 + 0,06 pM,
manh hon voglibose khoang 37 lan. Piéu nay goi y su hién di¢n ctia cdc nhom thé
hut dién tir nhu 4-C1 va 4-Br trong hop phan phenyl dong gop tich cuc vao hoat tinh.
Ngoai ra, cac hop chat Hy (4-NOa, ICso = 21,16 + 0,06 uM) va Hs (coumarin-3-yl,
ICso = 25,41 £ 0,06 uM) ciing cho thiy kha ning (rc ché enzyme 4n tuong, tuy khong
manh bang H va Hs. Pic biét, Hy (-H, ICso = 65,69 = 0,09 uM) van thé hién hiéu
qua dang ké, mic du thip hon cc hop chat con lai trong day Hi.s.
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Bang 3.38. Hoat tinh tc ché enzyme a-glucosidase ciia hop chat His va Ki.s

U
/N
D™

C
Ty R
Nang luwgn .
Hop chat I1Cso (pM) gﬁi ké:t : Lién ket
hydrogen
(kcal/mol)
H; -Ce¢Hs -H 65,69 + 0,09 -9,8 Argd04
H; -CeHs 4-ClCsHs 9,23 +£0,04 -9,6 Arg404
H; -CeHs 4-BrCsHs 9,61 £0,06 -9,7 Arg404
Hy -CeHs 4-NO2CeHs 21,16 £ 0,06 -9,5 His478
Hs -C¢Hs | Coumarin-3-yl | 25,41 = 0,06 -10,5 Arg404
K -C2H;s -H 312,12+ 0,08 -9,4 Argd04
K; -CoHs 4-CICe¢Hs 177,82 +£0,17 -9,0 Arg404
K3 -CoHs 4-BrCeHs 223,77+ 0,13 -9,0 Arg404
K4 -C2H;s 4-NO2CeHs 38,30+ 0,16 9,1 His478
Ks -C2H;s 3-NO2C6Hs 345,67 £ 0,09 -9,4 His478
Voglibose - - 347,04 £ 0,11

Céc hop chat trong diy Ki.s, ciing cho thiy hoat tinh {rc ché a-glucosidase tot
hon voglibose & hau hét cac trudong hop. Pang chu y, K4 (4-NOy) thé hién hiéu qua
cao nhit v&i ICso = 38,30 + 0,16 uM, tiép theo 1a Kz (4-C1, ICso = 177,82 + 0,17 uM)
va K3 (4-Br, ICso = 223,77 + 0,13 puM). Piéu nay cho thiy nhom thé hut dién tir ¢ vi
tri para tic dong tot dén hoat tinh. Tuy nhién, cac hop chat Ky (-H, ICso = 312,12 +
0,08 uM) va Ks (3-NO», ICso= 345,67 = 0,09 uM) chi dat mirc hoat tinh tuong duong
voglibose. Piéu ndy chi ra rang cu tric va vi tri nhém thé c6 anh hudong dang ké dén
kha ning trc ché enzyme ctia diy chat Ki.s.

Cac két qua trén cho théy day chat Hy.s c¢6 hoat tinh vuot troi hon dang ké, dic
biét 1a cac hop chat Ha va Hs. Nhom phenyl trong ciu triac cua His ¢6 vé nhu dong
vai trd quan trong hon trong viéc ting cudng kha nang trc ché so voi nhom ethyl cua
Ki.s. Nhimng két qua nay khang dinh tiém nang ctia cac hogp chat Hi.s trong viéc phat
trién cac chét trc ché o-glucosidase hiéu qua.

3.4.2.4. M6 hinh docking phan tw

Trong md hinh docking phan tir ctia cac hop chat His va Ki.s. Cac hop chat H;
va Hj c6 hoat tinh t6t nhat nhung nang lugng gan két khong phai 1a thap nhét trong
day H (1an luot 13 -9,6 kcal/mol va -9,7 kcal/mol). Chiing tao dugc lién két hydrogen
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gilra nguyén tur nitrogen cua vong triazole va nhom guanidine cua Arg404. Cac lién
két nay dugc 6n dinh hon nita nho twong tc n—m gitta nhom thé phenyl v6i cac nhoém
indole va phenyl cta Trpl69 va Phe314. Bén canh d6, nhom naphthyl nim trong
khoang ky nuéc két hop voi cac nguyén tir halogen cong kénh di gop phan dang ké
vao viéc tang cudng do 6n dinh nhd cac hiéu tng ky nuée (hinh 3.55A-B). Nguoc
lai, hop chit H; c6 ning lugng gin két thip hon (-9,8 kcal/mol) nhung lai c6 hoat
tinh kém hon. Nguyén nhan c6 thé 13 do c¢6 dinh huéng khong thuén loi trong khoang
gan két, dan dén su pha v& tuong tac -t quan trong v6i Trpl169. Diéu nay lam giam
dang ké d6 6n dinh lién két va kéo theo su giam hoat tinh @c ché (hinh 3.55C). Hop
chat Hs c6 ning lwong gan két thap nhét trong nhém (-10,5 kcal/mol) va c6 lién két
hydrogen v&i Arg404, tuy nhién, hoat tinh trc ché lai khong quéa vuot troi.
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Hinh 3.55. Biéu dién twong tic ciia cac hop chat Hz (A), Hs (B), Hi (C) va
K4 (D) trong khoang gin két ciia enzyme a-glucosidase (PDB ID: 6C9X)
Ghi chu:
- Céc nguyén tir carbon, oxygen, nitrogen, sulfur, chlorine va bromine dugc thé
hién 1an luot bé“mg mau vang, do, xanh duong, cam, xanh 14 va do nau.
- Nét dut mau vang va nét dut mau xanh 1an lugt biéu thi tuong tac phan cuc va

tuong tac m—m.
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Trong diy chat K, cac hop chat Kz va Ki ¢ ning luong gin két twong ddi tot
(-9,0 kcal/mol) nhung khéng thé hoat tinh manh, hop chit Ki c¢6 ning luong gin két
t6t hon (-9,4 kcal/mol) nhung van thé hién hoat tinh rat kém. Nguoc lai, hop chit Ky
6 ning luong gin két -9,1 keal/mol va c6 sy tiép xtic phan cuc véi His478 cung voi
tuong tic 7-m véi Phe3 14. Tuy nhién, viéc thiéu di twong tac v6i Trpl69 did lam giam
d6 6n dinh cua lién két, dan dén hiéu qua @c ché khong cao (hinh 3.55D).

Nhin chung, cic két qua ndy nhdn manh vai trd quan trong cta cc dic diém cau
truc, dac biét la sy hién dién cua cac tuong tac n—n voi Trpl69, trong viée cai thién
kha nang tc ché o-glucosidase. Twong ty nhu cac diy chat E, G, J, ning luong gin
két thap khong phai lac nao ciing ddng nghia véi hiéu qua trc ché cao, ma sy két hop
giira lién két hydrogen, twong tac ky nudc va twong tic n-n méi quyét dinh mirc do
6n dinh ctia phdi tir trong khoang gin két va hoat tinh &rc ché ctia hop chat.

3.4.3. Nhan xét vé lién quan céu tric — hoat tinh

Dé nghién ctru sy lién quan ciu tric — hoat tinh d6i voi viée e ché enzyme o-
glucosidase cta ciac dan xuit ctia acid 2-(naphthalen-1-yl)acetic, ching toi thiét ké
phan tir hoat chét theo 2 nhom: Nhom 1 1a céc hoat chit ma vong naphthalene gan
két voi vong 1,2,4-triazole 13 hé vong thom, co cdu trac phang, gidu dién tir, c6 kha
nang tham gia manh vao cac tuong tac phan cuc, tuong tac n—m; Nhom 2 1a cac hoat
chét chira vong naphthalene gian két voi vong 2-thioxothiazolidin-4-one thudc loai
vong khong thom, chira cac nhém C=0 va C=S, gitip tao lién két hydrogen va déng
vai tro 6n dinh phdi tir trong khoang gén két.

3.4.3.1. Lién quan céu triic — hoat tinh & day chit chiva dj vong 1,2,4-triazole

Hoat tinh @rc ché enzyme a-glucosidase ctia cac hop chat chta di vong 1,2,4-
triazole chiu anh hudéng manh béi cAu trac hoa hoc, trong do sy thay doi gifra nhém
amide (CONH) va ketone (CO); sy thay thé giita CsHs (phenyl) va CoHs (ethyl), va
tac dong ctia nhom thé trén vong benzene dong vai tro quan trong. Pic biét, tinh chat
rl'lt/déy electron ctia cac nhom thé, kich thudc nhom thé da dugce khao sat dé 1am rd

co ché anh huong dén hoat tinh sinh hoc & cac hop chat nay (tom tat & hinh 3.56).
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Nhom amide két hop vdi R, lz}l
C,H; lam giam hoat tinh dang ké

Nhoém amide cho hoat tinh
0t hon nhém ketone \ Nhom déy electron lam ting hoat
o= (- tinh doi vai cac hop chat amide
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Nhom rut electron ¢ vi tri mefa lam giam
hoat tinh d61 v&i cac hop chat ketone

Nhom rat electron lam ting hoat tinh

Hinh 3.56. Lién quan céu tric — hoat tinh & diy chit chira di vong 1,2,4-triazole

a. Anh hwdng ciia nhém chire amide va ketone

So sanh hoat tinh ctia cac hop chit chira nhom amide (CONH, nhém CO & canh
nhém NH) va ketone (CO, nhém CO khéng c6 nhém NH & canh) cho thdy cac hop
chét c6 nhom CONH thudng c¢6 hoat tinh cao hon so v&i cac hop chat twong tng chia
nhém CO. Cu thé, G (4-NO2, CONH, ICs0 = 4,56 + 0,21 uM), manh hon 4,6 lan so
vo1 Hy (4-NO2, CO, ICso = 21,16 £+ 0,06 uM). Tuong tu, Ge (4-Br, CONH, ICso =
5,90 £ 0,14 uM), cao hon Hs (4-Br, CO, ICs50=9,61 + 0,06 uM) va Gs (4-Cl, CONH,
ICs0 = 7,32 £ 0,98 uM), cao hon H; (4-Cl, CO, ICs0 =9,23 £+ 0,04 uM).
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Sy khac biét vé hoat tinh giita cac hop chat chira nhém amide (CONH) va ketone
(CO) co thé duogc 1y giai dya trén ddc tinh hoa hoc cua hai nhdém chuce nay.
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Nhom amide c6 kha ning tao lién két hydrogen hiéu qua hon do c6 nguyén tir
nitrogen trong nhém NH va nguyén tr oxygen trong nhém CO, cho phép n6 hinh
thanh nhiéu tvong tac hon vé6i cac vi tri ¢6 kha ning lién két trong enzyme. Nguoc
lai, nhom ketone chi c6 oxygen dé tham gia vao lién két hydrogen, khién s luong va
dd bén cua cac twong tac nay bi han ché hon [128], [129]. Ngoai ra, sy c6 mdt cua
nhém NH trong amide ciing c6 thé lam ting do hoa tan va kha ning twong tic cua
phan tir, giup tang cuong hoat tinh sinh hoc so véi ketone [130].

Két qua docking phan tir cho thdy Asn352, His478, Arg404, Asp73 va Asp420
1a nhitng amino acid quan trong trong khoang gan két ctia enzyme. Go (-9,4 kcal/mol)
va Ge (-9,4 kcal/mol) tuwong tac vo1 Asn352, trong khi Hy (-9,5 kcal/mol) tuong tac
vo1 His478. Hs (-9,7 kcal/mol) va Hz (-9,6 kcal/mol) tuong tac véi Argd04. Mac du
Hs va Hz ¢ ning luong lién két thap hon, nhung sy khac biét trong tuong tac véi
enzyme so voi Go va Gg c6 thé anh huong dén do on dinh cta phbi tir trong khoang
gin két. Gs (-9,4 kcal/mol) twong tac v6i Asn352, trong khi Hz (-9,6 kcal/mol) twong
tac vo1 Arg404 cling 1a mot vi du.

Tuy nhién, G2 1a mot ngoai 1é khi van c6 hoat tinh cao nhéat mic du tuong tac
v6i Argd04, véi nang luong lién két -9,9 kcal/mol. Piéu nay co thé duogc giai thich
boi su két hop gitra twong tac ky nude v6i Phe314 va Val351 cung anh huong 6n dinh
tir nhom methyl, gitip cai thién do bén cua phirc hop enzyme-phdi tir.

Theo Jabeen va cong sy [131], sy thay d6i nhom thé trong thanh phan aryl c6
thé anh huong dén tinh ky nuéc va dang hinh hoc phan ti, tir d6 tac dong dén twong
tac v6i enzyme. Trong trudng hop ciia Gz, nhom methyl c6 thé lam tang tinh ky nudc,
gitip 6n dinh cAu trac va duy tri hoat tinh cao. Nguoc lai, cac hop chit trong day J co
thé thiéu tinh ky nudc hoac dang hinh hoc chua phu hop, din dén mat hoat tinh.

Trai nguoc voi xu hudng trén, khi xét dén diy hop chat K va J, két qua lai cho
thay su khac biét rd rét khi hau hét cac hop chat trong diy J khong co hoat tinh dang
ké. Cu thé, K4 (4-NO2, CO) ¢6 ICs0 = 38,30 + 0,16 uM, trong khi Js (4-NO2, CONH)
khong co6 hoat tinh. Tuong tu, Kz (4-Cl, CO) c6 ICso = 177,82 + 0,17 uM, nhung Js
(4-Cl, CONH) khong thé hién hoat tinh. Pac biét, K1 (-H, CO) ¢6 ICso = 312,12 +
0,08 uM, trong khi J1 (-H, CONH) ciing khong c6 hoat tinh. Diéu nay cho thdy mic
di nhém CONH c6 thé cai thién kha niang tuong tic voi enzyme, nhung ban than cau

tric téng thé ciia day J c6 18 khong tdi wru cho viée twong tac véi o-glucosidase.
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Két qua docking phan tir cho thay su khac biét vé nang luong lién két va dang
hinh hoc phan tir anh hudng dén hoat tinh. Diy K c¢6 ning lugng lién két tir -9,0 dén
-9,4 kcal/mol, trong khi day J chi tir -8,0 dén -8,9 kcal/mol va khong thé hién hoat
tinh (ngoai tror hop chat J7). Vi dy, K4 (-9,1 kcal/mol) c6 tuong tic voi His478,
trong khi J¢ khong tuong tac véi amino acid nao va ciing khong co hoat tinh, cho thay
rang du ¢ cdu trac twong t nhung su thay d6i dang hinh hoc ctia phan tir ¢6 thé 1am
giam kha nang lién két v6i enzyme.

Tuong tu, Kz (-9,0 kcal/mol) lién két voi Arg404, trong khi Js khong c6 hoat
tinh, khong c6 tuong tac v4i amino acid nao. C6 thé 1y giai diéu nay 1a do anh huong
ctia sy thay d6i vé su sap xép khong gian va phan b dién tich trong khoang gan két.
bac bict, K1 (-9,4 kcal/mol) twong tac voi Argd04, trong khi Ji (-8,9 kcal/mol) cod
tuong tac véi Asp73 va Asp420 nhung khong thé hién hoat tinh, diéu nay nhan manh
rang khong chi lién két hydrogen ma ca yéu té hinh hoc va cach thirc sap xép phan tir
trong khoang gin két ciing dong vai tro quan trong trong hiéu qua Gc ché
enzyme [131].

b. Anh hwong ciia nhém phenyl va nhém ethyl ¢ di vong 1,2,4-triazole

Su thay thé nhom phenyl (CsHs) bang nhém ethyl (CoHs) trén di vong 1,2,4-
triazole ciing c6 tic dong manh dén hoat tinh. Két qua cho thay cac hop chat c6 nhém
CeHs thudng co hoat tinh cao hon so v&i cac hop chat tuong tng chira CoHs. Cu thé,
Gs (3-OH, C¢Hs, CONH) c6 ICso = 0,19 = 0,04 uM, manh hon dang ké so voi Jr
(3-OH, C;Hs, CONH) ¢6 ICso = 158,4 + 3,4 uM.
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Tuong tu, Gs (4-Cl, CsHs, CONH) co6 ICso = 7,32 £ 0,98 uM, con Js (4-Cl,
CoHs, CONH), véi cAu tric tuong tu, khong thé hién hoat tinh. G7 (4-OCH3, CeHs,
CONH) ¢6 ICso = 0,33 + 0,07 uM, cho thay hoat tinh (rc ché manh hon dang ké so
voi J3 (4-OCHs, CoHs, CONH, khong thé hién hoat tinh).

Ciing giéng nhu diy G va J, khi xét dén day hop chat H va K, két qua cho thay
Hi (H, C¢Hs, CO) c6 ICso = 65,69 + 0,09 uM, manh hon so véi Ky (H, C2Hs, CO) co
ICs0=312,12 £ 0,08 uM.

Cung xu hudng nhu vay, Hz (4-Cl, C¢Hs, CO) c6 1Cso = 9,23 + 0,04 uM, cao
hon 19 1an so véi Ka (4-Cl, C2Hs, CO) ¢6 1Cso = 177,82 + 0,17 uM. biéu nay cho
thdy rang sy thay doi tir C¢Hs sang C2Hs 1am giam dang ké hoat tinh cua hop chét,

nguyén nhn c6 thé do anh hudng dén twong tac véi enzyme.
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Két qua docking phén tir cho thdy cac hop chat chira nhom CeHs c6 xu hudng
tao ra nhiéu twong tac ¢ loi hon so véi nhdm CoHs. Cu thé, Gs (3-OH, CsHs, CONH)
hinh thanh lién két hydrogen v&i Asn352, dong thoi vong phenyl cia nd tham gia
tuong tic m—m v6i Phe314 va CH-x voi Trpl69, gitip 6n dinh phic hop enzyme-phdi
tar. Nguoc lai, J7 (3-OH, C;Hs, CONH) khong cé céc tuong tac nay. Gs (4-Cl, CeHs,
CONH) lién két v6i Asn352 va cé twong tac ky nuée voi Phe3 14, trong khi Js (4-Cl,
C,Hs, CONH) khong thé hién twong tac ndo. G7 (CsHs, CONH) ciing hinh thanh lién
két hydrogen voi Asn352 va tham gia vao tuong tac n—n v6i Phe3 14, trong khi J3 (4-
OCH3;, C2Hs, CONH) khong c6 tuong tac nay.

Trong nhém H va K, Hz (4-Cl, C¢Hs, CO) hinh thanh lién két hydrogen véi
Arg404 va c6 sy tham gia ctia nhém thé phenyl vao cac tuong tac - voi Trpl69 va
Phe314, giup 6n dinh phtic hop enzyme-phdi tir. Hi (H, CsHs, CO) ciing lién két véi
Arg404, nhung khong tham gia twong tac n—m, ddy c6 thé 1a nguyén nhan khién hoat
tinh ctia n6 thap hon Hz. Khi so sanh voi nhom ethyl, Kz (4-Cl, C2Hs, CO) lién két
v6i Arg404, nhung khong c6 cac tuwong tac m—n, din dén giam 6n dinh phtc hop
enzyme-phdi tir. Ki (H, C2Hs, CO) ciing lién két voi Argd04, tuy nhién khong c6
tuong tac m—m hodc lién két hydrogen véi enzyme.

Nhin chung, két qua nay nhdn manh tdm quan trong cia nhom phenyl trong viéc
t61 wu hoa twong tac v4i enzyme, gitip cai thién hoat tinh trc ché a-glucosidase so véi
nhom ethyl. Diéu niy md ra hudng di tiém ning trong viéc phat trién cac chat tc ché
enzyme méi voi hiéu suét cao hon, déng thoi cung cap dit liéu quan trong cho qua
trinh thiét ké thudc dua trén ciu tric.

3.4.3.2. Lién quan ciu tric — hoat tinh ¢ diy chit chiva di vong
2-thioxothiazolidin-4-one

Dua vao céac gia tri ICso va nang lugng gin két, diy hop chét chua di vong 2-
thioxothiazolidin-4-one thé hién hoat tinh @c ché enzyme a-glucosidase yéu hon so
voi day chat chua di vong 1,2,4-triazole. Su khéc biét nay co thé bat nguén tur kha
nang tao lién két hydrogen, twong tac ky nudc hodc su phu hop trong khoang gan két
ctia tirng nhom hop chat di vong. Ngoai ra, tinh chét ciia cac nhom thé trén khung ciu
tric cling c6 thé anh huong déng ké dén hoat tinh ctia mdi hop chét (hinh 3.57).
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- Nhém day electron kich thude 1én (4-OCH,)
lam giam hoat tinh.

- Nhom rut electron (3-NO,) & vi tri meta
khéng thé hién hoat tinh.

- Nhom rit electron & vi tri para (4-NO,, 4-F)

lam giam hoat tinh.
/ - Nhém thé 4-Cl cho hoat tinh t5t nhat.

- Nhom day electron kich thude nho (4-CH,)
lam tdng hoat tinh.

- Nhom rut electron & vi tri ortho (2-NO,) cho
hoat tinh t6t hon vi tri meta va para.

- Hop phan piperonyl ciing lam tang hoat tinh.

Nhém thé & vi tri s6 5 trén vong 2-thioxothiazolidin-4-one
bit bude ¢ dé thé hién hoat tinh

Hinh 3.57. Lién quan ciu tric — hoat tinh & ddy chit chira di vong
2-thioxothiazolidin-4-one

Cac hop chat chira nhom rat electron thé hién su khac biét rd rét gifra hai hé di
vong. Trong day 1,2,4-triazole, hop chit Go (-9,4 kcal/mol, 4-NOy, ICs0 =4,56 +£ 0,21
uM) c6 ning luong gin két thap, tao lién két hydrogen véi Asn352, trong khi hop
chat E¢ (-8,7 kcal/mol, 4-NO,, ICso = 149,9 + 2.4 puM) chta di vong 2-
thioxothiazolidin-4-one c6 nang luong lién két kém thuan lo1 hon, chi tao lién két
hydrogen voi Asp420, dan dén d6 6n dinh thap hon trong khoang gén két.

Trong nhom 4-Cl, hop chit Gs (-9,4 kcal/mol, ICso = 7,32 £ 0,98 uM) tao lién
két hydrogen v41 Asn352, trong khi E» (-8,1 kcal/mol, ICso = 7,5 = 0,5 uM) c6 ndng
luong gin két cao hon nhung c6 loi thé nhd tuong tac halogen voi His478, gitp duy
tri o 6n dinh cta phtrc hop enzyme-phdi tir. Tuong tu, hop chat Hz (-9,6 kcal/mol,
ICs0 = 9,23 + 0,04 uM) ciing tao lién két hydrogen voi Arg404, cho thay vai trd quan
trong ctia nhom Cl trong viée toi wu hoa twong tic enzyme-phdi ti.

Trong nhom 4-Br, Ges (-9,4 kcal/mol, ICso = 5,90 = 0,14 uM) c6 lién két
hydrogen voi Asn352, gitp gia ting 6 6n dinh ciia phitc hop enzyme-phdi ti.

Tuy nhién, E3 (-8,4 kcal/mol, ICso = 100,8 + 2,5 uM), ¢6 ning lugng lién két
cao hon c6 thé khién kha ning trc ché enzyme giam dang ké so voi Ge. Mot xu hudng
tuong tu dugc ghi nhan ¢ hop chat Hs (-9,7 kcal/mol, ICso = 9,61 £ 0,06 uM) khi duy
tri dugc lién két hydrogen voi Argd404 nhung thiéu twong tac n—m, anh huéng dén do
bén phirc hgp enzyme-phéi tir.

Déi v6i nhom day electron, hop chat Gz (-9,9 keal/mol, ICso = 0,11 = 0,04 uM,
2-CH3) thé hién hoat tinh manh nho tuong tac hydrogen bén viing véi Arg404. Ngoai
ra, G2 con hinh thanh céc tuong tac ky nudc voi Phe3 14 va Val351, gitp tang cuong
d6 6n dinh ctia phitc hop enzyme-phéi tir.
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Hop chit G7 (-8,9 kcal/mol, ICso = 0,33 £ 0,07 uM, 4-OCH3) c6 hoat tinh kha
manh, mic du c6 ning luong gin két cao hon so véi Gz. Diéu nay cho thiy ring nhém
-OCHj3 ¢6 thé anh hudng dén su sip xép khong gian trong khoang gin két, nhung
trong mot sb truong hop van dam bao duoc mirc do twong tac nhat dinh giup duy tri
hoat tinh.

Vé6i nhom thé ddy electron, két qua khao sat cho thdy: Trong hé vong 2-
thioxothiazolidin-4-one, Es (-8,4 kcal/mol, 4-OCH3) khong thé hién hoat tinh, trong
tu nhu J3 (-8,2 kcal/mol, 4-OCH3) trong hé vong triazole. Diéu nay goi y rang nhom
-OCHj3 trong ca hai hé di vong c6 thé gy can trd lap thé hodc lam suy yéu kha ning
tuong tac bén viing voi enzyme, dan dén giam hoat tinh.

Tuy nhién, nhom thé 4-CHj lai tao nén nhiing dan xuét ¢ hoat tinh tdt: hop chét
E7 (-8,8 kcal/mol, ICso = 19,9 + 0,5 uM, 4-CH3) van duy tri hoat tinh tot nho kha
nang hinh thanh lién két hydrogen v&i Asp73. Trong hé vong 1,2,4-triazole, hop chat
Gs3 (9,7 kcal/mol, ICso = 8,68 £ 0,25 uM, 4-CH3) cling ¢6 nang lugng gén két thuan
loi va lién két hydrogen véi Asn352, gop phan vao d6 6n dinh cua phirc hop enzyme-
phéi tir. Su khéc biét nay cho thiy rang nhém -CHs c6 thé déng vai trd quan trong
trong viéc 6n dinh cau tric phdi tr-enzyme, v6i mirc anh hudng phu thude vao vi tri
va loai di vong mang nhom thé.

Nhin chung, 1,2,4-triazole c6 lgi thé vé kha ning tao lién két hydrogen véi
Asn352, Arg404 va tuong tac m—m voi Phe3 14, trong khi 2-thioxothiazolidin-4-one
chu yéu tuong tac v6i Asp73 va tao lién két halogen véi His478. Diéu nay giai thich
tai sao du c6 nhom thé twong ty trén hop phan aryl nhung hoat tinh giira hai hé di
vong van c6 su khac biét 16n. Cac hop chat chira nhom rut electron nhu -NO, -Cl,
-Br ¢6 xu hudng tang cuong twong tac voi enzyme, nhung muc d§ anh huong khac
nhau giita hai hé di vong. Cac hop chit chira nhom déy electron nhu -CHs, -OCHj3 ¢6
thé cai thién hodc 1am giam hoat tinh tuy thudc vao vi tri gén két va muc do can trd
lap thé ctia chung.

Vi vay, dé thiét ké hop chét trc ché a-glucosidase toi wu, ddi v6i day chat chia
di vong 1,2,4-triazole nén két hop nhém CONH véi CeHs dé tan dung lién két
hydrogen va twong tac n—m, dong thoi bo sung nhém rat electron (-NO», -Cl, -Br) &
vi tri thich hop trén vong benzene. Déi véi diy chat chira di vong 2-thioxothiazolidin-
4-one nén tap trung vao lién két hydrogen voi Asp73 va tuong tac halogen véi His478,
trong d6 cac nhém thé nhu -C1 hodc -Br giap t6i wu hoa hoat tinh. Viéc lya chon ciu
tric di vong va nhom thé phi hop s& gitp nang cao hiéu qua trc ché enzyme, mo ra

tiém nang phat trién thudc chong dai thao duong thé hé méi trong tuwong lai.
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KET LUAN VA KIEN NGHI
1. Két luan

1.1. V& mit tong hop va nghién ciru ciu tric

- Xuét phat tir acid 2-(naphthalen-1-yl)acetic, tong hop dugc 42 hop chat gdm:

¢ Ethyl 2-(naphthalen-1-yl)acetate.

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

¢ 2-(Naphthalen-1-yl)-N-(4-oxo0-2-thioxothiazolidin-3-yl)acetamide (D).

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

¢ 4-FEthyl-5-(naphthalen-1-ylmethyl)-4H-1,2,4-triazole-3-thiol/thione (I)

e 11 hop chat dang N-(5-arylidene/piperonylidene-4-oxo-2-thioxothiazolidin-3-
yl)-2-(naphthalen-1-yl)acetamide (E1.11).

¢ 09 hop chat dang N-aryl 2-{[5-(naphthalen-1-ylmethyl)-4-phenyl-4H-1,2.4-
triazol-3-yl]thio}acetamide (Gi.9).

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

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

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

- Trong sd cac hop chit da tong hop, c6 39 hop chit mdi (tra theo Sci-Finder
thang 08/2025) 1 nhitng hop chat chira di vong 2-thioxothiazolidin-4-one va 1,2,4-
triazole bao gom: D, I, E1.11, G1.9, His, J1.7, Ki.s.

- Chu trac cua tat ca hop chit dugc xac nhan béi cac dir liéu phé FT-IR, 'H-
NMR, '3C-NMR, HR-MS cuia chiing. Riéng cac hop chat D, E4, Es, F, G1, G3, Go, I,
J4,J5 va Hy con dugc nghién ctru cdu tric qua phén tich nhidu xa tia X don tinh thé.

1.2. V& hoat tinh sinh hoc

- P khao sat hoat tinh trc ché enzyme o-glucosidase ctia cac hop chat D, E1.n,
F, Gi9, His, I, Ji.7, Kis, st dung voglibose (ICso = 355,8 + 3,5 pM) lam chét d6i
chtng dwong. Két qua cho thay, ngoai trir cac hop chit D, Es, Es, F, Ji.s khong thé
hién hoat tinh, cac hop chat con lai déu thé hién hoat tinh trung binh dén tét, tot hon
voglibose.

- Nghién ctru lién quan cau triic — hoat tinh ctia cac dan xuat acid 2-(naphthalen-
1-yl)acetic cho thdy nhom di vong 1,2 4-triazole c6 hoat tinh trc ché a-glucosidase tot
hon so véi di vong 2-thioxothiazolidin-4-one. Cac nhém thé rat electron (-NOo, -Cl,
-Br) lam ting hoat tinh, trong khi nhém déy electron (-CHs, -OCH3) c¢6 anh huéng

phtrc tap hon tuy vao vi tri gan két.
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- Day chat chira di vong 2-thioxothiazolidin-4-one c6 gia tri ICso tir 7,5 + 0,5
uM dén 290,3 + 1,9 uM. Hop chit E2 (chira nhém thé 4-Cl trén hop phan benzylidene)
thé hién hoat tinh tot nhat, hop chit D khong thé hién hoat tinh chtng t6 nhom thé &
vi tri s6 5 trén di vong thiazolidine anh hudng rat 16n dén hoat tinh.

- Diy chit chira di vong 1,2.4-triazole c6 gia tri ICso tir 0,11 + 0,04 uM dén
345,67 + 0,09 uM. Trong sb cac hop chit nay, hop chat chira nhém phenyl trén di
vong 1,2,4-triazole cho hoat tinh tot hon, tét nhét 1a hop chit G2 (chira nhém 2-CHj
trén vong benzene cua hop phan acetamide). Cac hop chat chita nhém CONH cho
thdy hoat tinh tot hon so v6i nhém CO. Viéc thay thé nhom phenyl (CsHs) bang ethyl
(C2Hs) 1am giam hoat tinh mét cach dang ké.

- Phwong phap docking phan tir cling chi ra sy 6n dinh cta cac hop chat da tong
hop trong khoang gin két ctia enzyme o-glucosidase (PDB ID: 6C9X) bang céc lién
két hydrogen véi cac amino acid quan trong nhu Arg404, Asp73, Asp197, Asn352 va
tuong tac - voi Trp169 va Phe314.

2. Kién nghi

- Nghién ctru thém vé céc hoat tinh sinh hoc khac (khang khuan, khang nam,
chdng oxy héa, gay doc cac dong té bao ung thu,...) ctia cac hop chét da tong hop.

- Nghién ctru cai tién quy trinh tong hop (st dung chét xtc tic, phan tng trong
10 vi séng,...) nham ting hiéu suat va giam thoi gian phan tmg.

- Tiép tuc tong hop cac hop chit di vong méi tir hydrazide ban dau nhu: 1,3,4-

oxadiazole, 4-amino-1,2,4-triazole,...va khdo sat hoat tinh sinh hoc cta ching.
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Phu luc 144. Phé *C-NMR ciia hop chit K4
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Phu luc 145. Pho FT-IR ciia hop chit Ks
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Phu luc 149. Két qua docking lai voglibose trong khoang gén két a-glucosidase
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Phu luc 151. Hinh anh docking cac chét diy G trong khoang gin két
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VIEN HAN LAM CONG HOA XA HOICHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Bic lip - Ty do - Hanh phic
HOC VIEN KHOA HOC VA CONG NGHE

Sé: 828/0D-HVKHCN Hi Noi, ngay 28 thang 8 ndm 2025

QUYET DBINH
Vé vige thanh lip Hdi ddng ddnh gid ludn dn tién si cip Hoe vién

GIAM POC
HOC VIEN KHOA HOC VA CONG NGHE

Cién et Quyés dinh sd 364/0D-VHL ngay 01/03/2025 ctia Chui tjch Vign Hen ldm
Khoa hpe véa Cong nghé Vigt Nam vé vige ban hanh Quy ché Té ehire va hoat ding ctia
Hoe vign Khoa hoe va Céng nghi;

Cdn e Thing tw s4 1872021/TT-BGDBT ngdy 2862021 eiin Bd Gido dye va
Do tao vé vide ban hénh Oy ché fl.g-'én sinth vi dao tao trink 4 tidn 5T

Ciin ei Quyét dinh 56 1968/0D-HVKHCN ngdy 28/12/2021 ciia Gidm dde Hoe
vign Khoa hpe va Cong ngh@ vé vige ban hinh Quy ché tuyén sink v dio tgo trink di
fidn 57

Cén etr Quyit dink 26 942/00-HVEKHCN ngdy 25/5/2022 eiia Gidm doe Hpe vign
Khoa hoe v Cong nghf vé vide edng nhdn nghién eitu sinh chit hegng quoe 16 dgt |
rreim 2022;

Céin cir Quyét dinh 56 457/0D-HVKHCN ngéy 20052025 cia Gidm dée Hpe vién
Khoa hpe va Cdng nghé v vigc gia han thai gian hpc idp fdn 1: (06 thdmg tir ngdy
25/5/2025 dén ngéay 25/11/2025) cho NCS. Lé Trong Puie;

Xeét 8¢ nghi ctia Trindng phong Pdo o,

QUYET DINH:

Piéu 1. Thanh lip Hi ddng dinh gia ludn 4n tién s7cip Hoe vién cho nghién cing
sinh L& Trong Bire vdi dé tai:

“Tiing hep, nghién eiru efin trie vi hogt tinh sinh hge eia mit so hgp chiit
chira dj vong tir acid 2-(naphthalen-1-vljacetic ™

Nganh: Hoa hitu co Miash: 94401 14

Danh séch thinh vién Hi ddng ddnh gi4 ludn dn kém theo Quyét dinh nay.

Piu 2. Hi ding cd trbch nhi¢m dinh gid lufin én tién sTtheo ding quy ché hign
hinh ¢da B Gido dyc va Bdo tao, Hoe vién Khoa hoe v Cong nghe.

Quyét dinh cb hidu lyc 16i da 90 ngdy ké tir ngdy ky va phai ddm bao thid han
diio tao theo quy dinh cia Hoe vién Khoa hoc va Cong nghé. Hoi dong tr gidi thé sau
khi hoan thinh nhiém vy,

Piéu 3. Truimg phong Té chirc - Hinh chinh, Trnrimg phong Bio o, Truimg
phong Ké todn, che thinh vién co tén trong danh sich Hi dong va nghién ciru sinh c6
tén tgi Diéu | chiu trdch nhigm thi hinh Quyét dinh ndy./. gy,

Nord e i

- Ninr Bria 3;

= L hid s MCS;

- Luna: ¥T, BT. THIA.




PONG DANH GIA LUAN AN TIEN Si
CAP HOC VIEN

ctia Gidm dde Hoc vién Khoa hoe va Cong nghi)

11 kmon vt KM theo (st dinh 50 828/0D-HVKHCN ngiy 28/8/2025
T . £
1"':--1--“-,, oy

lufin 4n cia nghién cir sinh: Lé Trong Dire

vt db tai: “Thng hgp, nghién cira chu trie va hogt tinh sinh hec ciia m{t s
hop chitt chira dj vong tir acid 2-{naphthalen-1-yljacetic™
Masd: 9440114

Nguisi huémyg din chinh: PGS.TS. Nguyén Tién Cdng, Trwimg Pai hoe Su pham

Nginh: Héa hiru co

TP, HA Chi Minh

Mgurisi hurémg diin phy: PGS.TS. Hoang Thi Kim Dung, Vign Cong ngh¢ tién tién,
Vién Han 1im Khoa hoe va Cong nghé Vit Nam

Trich
Hg vi tén, hge ham, Chuyin nhifm
Nicvi nginh Co quan cong the trong HYi
dvﬁ-n;
. Hoc vién Khoa hoe va Cong nghé, :
_ G8.TS. Nguyén Ciu Khoa | Héahirco Vién Hin lim KHONVN Chi tich
] ) Vién Cong nght tién tién, | :
PGS TS M Binh Tr Hia hilu cor Vitn Hin lim KHCNVN Phin hign 1
g ntmg Bigi hoe ¥ duge TP, HOM, = |
PGS.TS. Vo Thi Chm Vin | Hoaduge | TorE 0¥ ”E““‘:'f“ Phvdn bign 2 |
Vién Céng nghé tién tién, U:. vién -
TS. Npuylin Thn Phit Seantnug Vign Hin lim KHCNVN Tharky
PGSTS. Trin Nguyén Truimg Dyi hoe Coog nghidp TP, HOM, | . .
Mink A Ha hithu cor B Clag thumg Uy vién
K§ thujt Trrémg Bxi hoe Bich khoa, :
PGS.TS. L& Vi Ha héa hoe Pai hioc Qudc gia TP, HCM Uy vién
TS, Pham Dirc Diing Hehiuco | Tin@DuibocSuphan TP HOM, | p, o0

B Gisho dyc vt Eilo tao

i ddng gdm 07 thinkh vien./ gy



BAN NHAN XET LUAN AN TIEN ST CAP HQC VIEN

Ho va tén ngudi nhdn xéUphan bién lugn dn: NGUYEN CUU KHOA
Hoc ham, hoc vi: GS. Tién Si
Co quan cdng tic: Hoe Vién Khoa hoe va Cong nghé, Vién HL KHCN VN

Ho vii tén nghién ciru sinh: LE TRONG PUC

Thiy huéng din: 1. PGS.TS. Nguyén Tién Cdng, Trudng DH Su pham TP. HCM
2. PGS.TS. Hodng Thi Kim Dung, Vién Cdng nghé tién tién, Vién

HL KHCN VN

Tén dé tai lufn 4n: Tong hgp, nghién ciru cliu tric va hogt tinh sinh hoc cia
mot sb hgp chit dj vong tir acid 2-(Naphthalen-1-yl) acetic

Nganh: Héa hiru co Masb: 94401 14

NQI DUNG NHAN XET:

1. Tinh cin thiét, thid sy, ¥ nghia khoa hgc v thye tién cia dé tai:

Tir lau, hop chit dj vong da duge céc nhi khoa hoc trgn thé gidi quan tdm nhiéu bai
céc tinh chit phong phii ciia ching, dic biét céc hogt tinh sinh hoc (khang khudn, khing
virus, khiing viém,...) cia chiing c6 nhiéu kha niing img dung trong Iinh vyrc y dugc.

Théni gian vira qua, rit nhidu nghién ciru tdng hop céc hop chit dj vong nito tir nhidu
ngudn nguyén li¢u khic nhau, tuy nhién céc nghién ciru tdng hop céc hop chit dj vong tir
nguyén li¢u acid 2-(naphthalen-1-yl) acetic chura dugc cong bd nhiéu, dic biét cic nghién
¢ s hon vé mbi twong quan gitra clu tric va hogt tinh sinh hoc cia ching cang it duge
nghién clru hon.

P& thi lufn én thp trung vao nghién ciru tdng hop céc din xuft coa 2-
thioxothiazolidin-4-one v 1,2,4-triazole tir acid 2-(naphthalen-1-yl) acetic va khio sat
hoat tinh sinh hoc ciia ching. Trén co s& d6 d& ti nghién ciru vé méi twong quan gitra clu
triic va hogt tinh sinh hoc cia céc din xuft trén.

Do d6 viéc nghién ciru thyc hién dé tai 1a cin thiét. Két qua nghién ciru cia dé tai
s& 1 co s& khoa hoe cho céc nghién ciru (mg dyng tiép theo dua cdc din xudt ¢6 tiém niing
viio cude song.

2. Sy khong tring lip cia d¢ tai nghién ciru so véi cic cong trinh, lujn vin, lugn
dn di cong bd & trong va ngoai nwdre; tinh trung thye, rd ring va ddy di trong trich

diin tai ligu tham khio.

Ludin &n hodn todn khdng ¢6 sy tring 1p so vdi céc dd &n, ludn viin, ludn én hay cdng trinh
khoa hoc d3 cong bd trong v ngodi nuéc

3. Sy phit hgp giira tén @& tai véi ndi dung, gitra nji dung véi chuyén nganh va mi
s6 chuyén nganh.

Lol

L=



NCS da sir dyng cde phuong phip thng hop hitu co thuémg qui dé tdng hop ra céc hop chit
li cic diin xuit cia 2-thioxothiazolidin-4-one va 1,2 4-triazole tir acid 2-{naphthalen-1-y1)

acetic.

Cic phwong phap xic dinh thanh phdn ciu tric, tinh chit cia cic din xudt amine cia -
cycledextrin va vt li¢u nano tir ching la céc phueng phap phén tich hda Iy hign hi¢n dai
nhur FT-IR, '"H-NMR, "C-NMR, HR-MS, XRD.

Khio sdt hoat tinh re ché enzym a- Glusidase bang phuong phip docking phdn tir so sdnh
véii chit ddi chimg duremg 14 Voglibase.

Do db céc phuong phip nghién ciru cia dé i li khoa hoe, hop 1§ vi co di chinh xdc v
tin ciiy cao.

4. Dj tin ciy v tinh hign dgi cda phrong phip 43 si dyng 0 nghién ciru.

Céc phuemg phip nghién ciru cia d& i li khoa hoe, hop Iy v o6 db chinh xdc va tin ey
cao.

5 Két quad nghién cini méd ciia tac gid; nhimg dong gop méi cho sy phat trién khoa
hge chuyén nginh; déng gop méi phuc vy cho sén J;u:ﬁ:t, kinh té., qufﬂ: phing, x hji
vi diri sbng; ¥ nghia Khoa hoc, gid trj vit d) tin cdy cita nhimg két qua da.

- D€ 1ai da thng hop duge 42 hop chit bao gdm cic hop chit trung gian va céc hop
chiit dj vong cia 2-thioxothiazolidin-4-one vi 1,2 4-triazole tir acid 2-( naphthalen-1-y1}
acetic, trong 46 o6 39 hop chit mdi theo SciFinder (thing 3 nam 2025).

- Céic hop chit trén déu 48 duge xée dinh thinh phin, cdu tric béi cic phuong phap
phén tich hoa Iy hién hién dai nhe FT-IR, IH-NMR, 13C-NMR, HR-MS, XRD, c6 dj
chinh xdc va d tin ciy cao.

- Khao st hoat tinh irc ché enzym o- Glusidase bing phwong phip docking phin tir
s0 sinh voi chit ddi chimg duong | Voglibose, Trén co so dé NCS di nghién ciru mébi
twomg quan gifra thanh phin, ciu trie cia cde din xudt dj vong trén véi hopt tinh irc ché
enzym a- Glusidase.

6. U diém va nhirge diém vé nji dung, két ciu vi binh thire ciia ludn dn,
-L di"gem;
+ Ludn dn cé ciu tric hep .
+ Muyc tidu cia 42 tai ludn &n rd rang va thing qua két qua ciia ndi dung thye hign
thi muyc tiéu cha &2 1ai da dat dugc.

+ Hinh thire trinh bdy 151, van phong mach lac. Két qué nghién clru duge gidi trinh,
bign lugn khoa hoc, hgp 1y, Tir céc két qua nghién ciu, NCS 38 rit ra duge cde quy Judt
khoa hoe.

+ Két ludin d8 néu bt dirge che két qua chinh clia ludn dn 48 dat duge,
- Thidu s61 edn sira chita:

+ Lugin dn viin con vii 18i chinh td v 15 in dn. M—f{*

—_—



+ Phiin khao sit hoat tinh sinh hge edn vidt Iy do lya chon logi enzym a- Glusidase,
mé 1 1o phirong phip khéo sét hogt tinh e ché thuwémg quy vi c6 5o sinh véi phiong phip
Docking.

7. N{i dung cia lufin dn d3 duge cing bé trén tap chi, ki yéu Hii nghj Khoa hge
nito v gid trj cila cic cing trinh 83 cdng b (cdp cdng bo WoS (SSCI, SCIE, ESCI...),
Seopus, qude 1é e phin bign, iap chi trong mede diege tinh diém theo Hpi ding Gide sie
nha mede ... va xép hang SCIMAGO)

Cic ndi dung chinh cia lufn dn d3 duge NCS cdng b trong 04 béi béo qubc té, Do déu 14
céic tgp chi khoa hoc chuyén nginh c6 uy tin trong vi ngodi nude,

8. Két lugn chung:
Lugin dn dap img ddy A0 yéu cliu vé ndi dung vi hinh thire d8i véi mdt ludn dn Tién s7dé duge
bédo v tai H@i ddng cdp Hoe Vién.

Tp.HCM, Ngay 30 thing 9 ndm 2025

Ngwidi nhin xét

LY 10—

.

NGUYEN CUU KHOA




. (Meiu 8-HV-Méu whén xét ludn dn)
M trinh béy Bdn nhn /phdn bign (Tam 02 bany

BAN NHAN XET/ PHAN BIEN LUAN AN TIEN SI CAP HQC VIEN

Ho vi tén ngudi nhdn xét lufin dn: Mai Binh Trj

Hoe hitm, hoe vi: PGS, TS

Cor quan cng tic: Vién Cdng nghé Tién tidn - VAST

Ho vi tén nghién ciru sinh: Lé Trong Dic .
Théy hutme din; PGS. TS. Nguyén Tién Cong va PGS. TS. Hodng Thi Kim Dung

Tén d& tii lugn 4n: Téng hop, nghién ciu cdu tribe vt hogt tinh sinh hoe clia mt 50 hop
chit chima dj vong tir acid 2-(naphthalen-1-yljacetic

Nganh: Hoa hitu co Mi sb: 9440114

MNji dung nhin xét:

1. Tinh cin thiét, thiri sw, ¥ nghia khoa hec vi thye tifn cia dé tai:

Céc hop chit di vong, dic bi¢t 14 cic diin xudt cita 1,24-triazole vi 2 thioxothiazolidin-#-
one, duge thng hep tir acid 2-(naphthalen-1-yljacetic. Céc din niy da dang vé cliu trie
cling nhur tic dyng sinh hoc, nhidu cong bd gin diy eho thiy cdc hop chit dj vong co vai
tr quan trong trong linh vire hoa duge nhis vao hogt tinh sinh hoe phong phii. Din xuéit
1,2 4-triazole ¢6 nhitu hogt tinh sinh hoc quan trong nhu dc ché a-glucosidase, gidm dau,
o sét, li tidu, ching miin cim, khing khuin, khang ném, chéng viem vi dlic bi¢ 14 tac
nhan tri liéw khéi u de tinh, Nhidu logi thube chira dj vong 1.2 4-trinzole 81 duge dua vio
sir dung rong rii nhu fluconazole, voriconazole, itraconazole (thube ching ndm),
alprazolam (thude chéng co gidt), ribavirin (thudc khiing virus), letrozole vé anastrozole
(chit irc ché enzyme aromatase). Tuomg 1, 7. thioxothiazolidin-4-one cling cé trién vong
trong diku trj &hi thao duimg v cdic hoat tinh sinh hoe khic nhur Khing vi sinh vit, ching
lao va ghy die té bao ung thur. Mic dil cic hop chit chira di vong cé thé duge 1ng hop
béng quy trinh don gidn v higu sudt cno, nhumg cic nghién i thag hop tir 2-
(naphthalen- 1-ylacetic acid con khi hgn ché, dfic bidt 14 cic nghién ciu Hip trung viio
pién dbi clu tric d& dinh gid méi quan hé clu wic - hopt tinh. Lujn 4n tip trung vio
khio sdt hoat tinh e ché enzyme a-glucosidase cla chhe hgp chilt lﬁns hop duge. Enzyme
nity déng vai trd quan trong wong qud trinh chuyén hoa carbolydrate, vit vide e ché nd
b thié gidp kikm sodt lwong dutmg trong méu, cb ¥ nghta lém trong didu trj bénh dii thao
dubmg. Vi viy, ludn én " dng hop, nghién ctiu cdu triie v hoat tinh sink hoe clia miil 50
hgp chdt ehia di vong i actd 2-inaphthalen-1-yllacetic" b tinh cn thict, thai sy, ¥
nghia khoa hoe va ¥ nghis thye fikn. K& qui nghién cins cia d8 thi khéng chi déng ghp
viio sy phit trién cita linh vy héa hoe hiru co, héa duge cling nir tiém ning img dyng
trong linh vy y duge hoe. "=



2. Sy khing trimg lip cia dé thi nghign ciru so vii che comg trinh, lufn viin, luin
4n dii chng bb & trong va ngodi nurde; tinh trung thyre, ri ring va dily @i trong trich
dfin thi lifu tham khio. )
Lufin dn khing tring Bp véi béit ki lugin én hay cong trinh khoa hoe ndo di cong bé trong
vi ngodi mrde, Vige trich dlin cac cong winh d4 duge nghién ciru sinh cong bd trong va
ngodi nurdre, trich din i ligu tham khio 1 phi hep, trung thye.

3. Sy phit hep gifra tén dé tai vii ngi dung, gilra i dung v chuyén nginh vi ma
sb chuyén nginh.

Theo hidu biét ciia ngudi doe, ¢k thi hoan todn khong tring lip véi cic céng trinh da
cong b trrde diy ci trong v ngodi nude. N§i dung nghién cinu thé hign diy di mye tidu
dk ra, phit hop véi m sd chuyén nganh diio 1go, cac két qué nghién ctru duge thiét ké, b
tri hop Iy v o giid trj khoa hoe. .
4. D tin ciy va tinh hign dgi ciia phwong phiip 43 sir dyng dé nghién cir.

Céc loai phin (mg hoa hoe 2 dugc sir dung trong ludn dn bao ghm: phin img Ester hoa,
phén img cdng nucleophile cia hydrazine v ester 4é tao thanh hydrazide, phin img
déng vong dé tao thanh 2.thioxothiazolidin-4-one, phin img ngung ty LKnu:»-:nngcf}.C&c
phiromg phip phin tich cu wic hop chit chinh d& duge sir dung ghm: FT-IR, 1D-NMR,
HR-ESI-MS, nhifu xa tiz X dom tinh thé (cic chu tric duge gidi bing phin mém
SHELXT. SHELXL va OLEX2) 14 hoin todn phit hep cho vige xac dinh cic ciu wric
téing hop dirge.. Phuong phap dénh gid hogt tinh (e ché enzyme o-glucosidase duge trinh
bty trong ludn dn ma 1 chi tié, rd ring. Mb hinh héa phin ti (docking) duge sir dung dé
nghién ciru twong the gita che hop chit tong hop vi enzyme a-glucosidase. Phin mém
AutoDock Vina 1.2.3 duge sir dyng d& thye hién qué trinh docking. Cic Trong thc gilra
protein vi cic phdi ur (ligand) duge phan tich bing phin mém PyMOL. Céc phuong
phip nghién ciru ndy hién nay duge dp dung & cic phing thi nghi¢m trong vi ngodi nuoc.
Do véy cde lufin diém Khoa hoc vil céc két qui dgt dirge ciia the gid 1A tin cly vi ed co 50
khoa hoc..

5. Két qui nghién ciru méi clia tic ghi; nhirng dong gop méi cho sy phit trién
khoa hge chuyén nganh; déng gop méi phue vy cho sin xuiit, kinh té, qubc phing,
xd hii va divi sbng; ¥ nghta khoa hoe, gid tri vi & tin ¢y eiia nhirng két qui dé,

- Da thng hop duge 42 hop chit xult phat tir acid 2-(naphthalen-1-yljacetic, trong d& co
39 hop chit méi (theo SCI-Finder, 07/2025) bao gbm 2 chilt chia khoa lin luot chita dj
vong 2-thioxothiazolidin-4-one va 12 4-trinzole, 11 din xult chia di vong 2-
ihioxothiazolidin-4-one, 16 din xuit acctamide chira di vong 1,2,4-riazole va 10 din
«uft ethanone chira dj vong 1,24-triazole, phuong phip nhifu xa tia X dom tinh thé di
durge sir dyng 4 xdc nhin ciu hinh Z cua lién két doi bén ngoai vong thiazolidine vi xic
dinh clu tric tinh thé coa mdt s hop chit phire tp.

- Khio it in vitre vi in silice hogt tinh (rc ché enzyme a-glucosidase, xac dinh duge chc
amino acid quan trong trong khoang gin két clia enzyme a-glucosidase thing qua két qui
docking phén tir, phiin tich méi quan hé gilta céu triic va hogt tinh cla céc hop chyiit, tir db



duwa ra chc két lugn vé dnh hudng ciia cic nhom thé vi chu trac phin wr dén kha ning (rc
ché enzyme.
- Dong gop vao hiéu bit vé hoa hoe cic hop chit dj vong lim rd hon vé dic diém céu
triic, tinh chit va hoat tinh sinh hoc cla céc hgp chit dj vong 2-thioxothiazolidin-4-one
vl 12.4-triazole; thdng tin vé chc tuong tic gita céc hgp chit ndy véi enzyme a-
glucosidase, hd trg cho thiét ké va phit trién céc hop chét ¢6 hoat tinh irc ché enzyme a-
glucosidase manh hon trong tuong lai. '
6. Uu diém v nhwge diém vé ndi dung, két clu v hinh thirc cia ludn dn.
Ludn dn c6 s6 liéu phong phi, ndi dung nghién ciru h¢ théng, céc két qua thu duge ban
lugn chi tiét va khoa hoc. Ké qui nghién ciru ndy dong gop thong tin lén diu tong hop
duge 42 hop chit xudt phét tir acid 2-(naphthalen-1-yDacetic, trong d6 ¢6 39 hop chit
méi ciing nhyr hogt tinh irc ché a-glucosidase cde sin pham tong hop duce, két qua cho
thy nhiéu hop chét ¢6 tim niing trong vige phit trién thude. Céc két qua nghién ciru Ia co
s& khoa hoc cho vige nghién clru sdu vé duge 1y, duge ldm sang. Noi dung ludin én phi
hop v6i myc tiéu, ma ddo tpo chuyén nginh. Lufin n gdm 124 trang két clu va hinh thire
ding quy dinh, trinh bay rd ring, mach lac va khoa hoe, céc hinh dnh, so b bang biéu,
phu lyc phd nghi¢m thé hign ddy di.

Mt s6 gop ¥:

- Phiin tdng quan ¢6 thé bd sung thém céc nghién ciru ghn diy céc hop chit dj vong va tic
dyng sinh hoc ctia ching dit bi¢t céc nghién ciru vé co ché tuong téc gitra céc hop chit dj
vong vé enzyme a-glucosidase dé lam rd méi lién hé clu tric — hogt tinh.

- Céc phuong phép tdng hop phin thyc nghi¢m A-K ciin bd sung trich ddn TLTK

- Mot sb 13i trong céc bang sb li¢u phd 'H NMR clin phai chinh stra. dang dd phai (J, #
J,), trong khi téc gia ghi cing hing sb ghép, clin xem lai céc tin higu dang.t ¢6 2 hing 56
ghép 1a chua hop 1y, ngodi ra cée tin hifu 1, q bd sung hiing sb ghép ciip

- Phiin 16n cdu tric hop chit chi do phd ID-NMR, mdt s& chit do X-ray, tuy nhién céc
chu triic méi chua do phd 2D-NMR nén tinh thuyét phyc chua cao

- Ciin lufin gid rd hon chi chon 1 s6 cdu trilc tiéu biéu do X-ray

- Lujn dn c6 dé cdp dén sy khic bift vé niing lugng lién két va dang hinh hoc phin tr dnh
hwong dén hoat tinh. Tuy nhién, clin ¢6 sy phan tich thém vé cic yéu t6 khdc anh huéng
dén hoat tinh bén canh nang lugng giin két )
7. Noi dung cia lujn én @3 dugc cong bé trén tap chi, ky yéu Hji nghi Khoa hoc
nio vil gid trj ciia cic cdng trinh dA cng bb (cdp cong bd WoS (SSCI, SCVE, ESCI
...), Scopus, québc té cd phdn bign, tap chi trong micde dicge tinh diém theo Hji dbng
Gido si nha nuwdc ... va xép hang SCIMAGO). =

Két qua nghién ciru cta lun én 43 cong bé véi 5 cong trinh khoa hoc cé gid tri cao trong
hé théng qudc té WoS (SCIE), trong d6 3 bai tic gid chinh va 2 bai tic gid tham gia. Céc
cong trinh cong bb ndy cd ¥ nghia khoa hoc va uy tin quéc té. Pdy I céc tep chi uy tin,
vé hudng tdng hop hiru co va phén tich chu trie va hogt tinh sinh hoc.
8. Két lujn chung cin khiing dinh: s —



- M6i dung Lujn 4n dat yéu cau clia mdt Lugn dn Tién si Hod hge chuyén nginh Hod hilu
Cir.

- Ban tém tat ludin 4n phin inh wrong déi diy do va trung thye ndi dung co ban cia Lugn
‘e :

- Lugn 4n ddp img diy dd yéu cliu vé ngi dung va hinh thire 4bi véri mit lufin dn Tién si

vit ¢ thé dura ra bio vé clip Hoc vién dé NCS nhin bing Tién T
TP. HCM, Ngiy O thing A0 nam wf

Ngwiri nhin xét

T

Mai Binh Tri



(Madu 8-HV-Mau nhdn xét lugn dn)
M trink bdy Ban nhdn /phan bién (lam 02 bin)

BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HQC VIEN

Ho vi tén ngudri nhdn xéUphan bign ludn &n: PGS.TS. V& Thi Cim Vin
Hoe hiim, hoc vi: Phé gido su, Tién sT
Co quan cdng tic: Trudmg Duge, Dai hoe Y Duge Tp.HCM

Ho vi tén nghién ciru sinh: LE TRONG DUC
Thily huéng din: PGS.TS. Nguyén Tién Céng vi PGS.TS. Hodng Thj Kim Dung

Tén dé tai lujn 4n: Téng hop, nghién ciru chu tric vA hoat tinh sinh hoe ciia mt
sb hop chilt chira dj ving tir acid 2-(naphthalen-1-ylacetic

Nginh Hod Hiu Co Mi s6: 9440114
N§i dung nhin xét:

1. Tink cdn thiés, thi sw, y nghia khoa hoe v thiec tién cia dé tai:

Viée tim kiém céc phdn tir nhé c6 hogt tinh irc ché a-glucosidase dong vai trd quan
trong trong chién luge phit trién thudc diéu tri ddi thio dwémg type 2, djic biét & giai
dogn sau din. Cic chit rc ché enzym ndy gitp lim chim qua trinh thity phin va hip
thu dwdmg, tir d6 kiém sodt duomg huyét sau khi &n ma khong gay ha duémg huyét
qud mirc. Céc thube hién cé nhu acarbose hay miglitol thuémg gip the dung phy
dudmg tiéu héa va higu lyc han ché. D& ti thp trung vao vie tim kiém va tong hop
céc chit phin tir nhé mang dj vong triazole vi 2-thioxothiazolidin-4-one (rc ché a-
glucosidase mi 1 huéng nghién ciru ¢6 ¥ nghta cd vé mjt khoa hoc 1in lim sing.

2. Sw khing tring 1dp ciia dé tai nghién cine 50 v6i cdc cong trinh, ludn van, lugn dn da
cdng bé & trong vd ngodi mede; tinh trung thyc, rd rdng vé ddy i trong trich ddn tai ligu
tham khao.

Theo hiéu biét ciia ngudri nhin xét, dé tai nghién cir khdng cb sy tring lip véi céc cong
trinh, lugn viin, lujn én d3 cong b & trong vi ngodi nude. D& tii cb trich din tai li¢u tham
khiio rd rang, trung thyc vi diy di.

3. Sw phi hgp giita tén dé tai vii ngi dung, gita ngi dung véi chuyén nganh vi ma s6
chuyén nganh,
Déuio(nen,ncudunghoan«o&npcmhqpvoachuyenngmuoahaucoums&chuyen
nganh,



4. D¢ tin cdy va tinh hi¢n dai cia phwong phdp da sie dung dé nghién ciru.

Tong hop hitu cor

D tdi sir dyng ciic phuong phap tdng hop thuimg quy, ¢b dd tin cdy trong nghién cir tdng
hop hiru co.

Xdc dink cdu tric

Bén cynh cic phuong phip xic dinh ciu tric truyén thing cua hod hitu co nhu IR, NMR,
HRMS. Dé tdi con sir dyng phuong phép chyp nhidu xa tinh thé. Diy li phuong phip c6
d§ tin cdy v gid trj rit cao trong xic dinh cdu trisc céc hop chit hod hiru co.

Xac dink hogt tinh sinh hoc

Dé i sir dung phuong phap do hogt tinh enzyme a-glucosidase in vitro bﬁng phuong
phip quang phé. Diy la phuong phip phd bién va duge ding cho céc nghién ciru
lién quan dén irc ché enzyme a-glucosidase.

Nghién cieu in silico

D tai thye hign day dii cdc bude cn c6 cling nhur ¢6 kiém sodt cta docking phin tir va sir
dyng phiin mém open source AutoDock Vina. Diy ciing li phuong phdp di duge chimg
minh tin cdy vi sir dung rong rili.

5. Két qud nghién cieu mén eda tdc gid; nhimg dong gop méi cho sw phét trién khoa hoc
chuyén nganh; dong gép méi phuc vu cho sin xuds, kinh té, qubc phong, xa hoi va dai
song: y nghia khoa hoe, gid tri va 43 tin cdy ciia nhimg két qua d6.

DE tdi tdng hop 42 din chit bao gdm chit trung gian trong d6 c6 39 chit méi. Dong gbp
vio the vign/tip hop céc chiit méi mé ring cho cdc nghién ciru lién quan dén hoat tinh sinh
hoc tiém niing khic vi dit li¢u phd, cu tric tinh thé cda cic diin chit tdng hop ciing déng
g0p vio hiéu biét khoa hoc trén hop chit méi.

Céc din chit tdng hop thé hign hoat tinh irc ché a-glucosidase t§t hon chimg duonng
nhiéu lin cho thiy tiém ning phét trién thudc méi cia nhom din chit ndy.

6. Uu diém va nhuge diém vé ndi dung, két cfu va hinh thirc cda lujn én.

Uu diém:

- Lujin &n dugo trinh biy rd ring, gidi thich cjin k& cdc két qua dat duge. Dt ligu phé
duge trinh biy ding quy chuiin khoa hoc vi ddy di

Nhuge diém

- Két qui phin sinh hoc nén bd sung phy lyc vé& két qui cich xac dinh IC50 cia cic
dlin chilt (dwomg cong sigmoid hay duémg tuyén tinh,...)

- Mot gbp § khic: NCS 6 thé xem Igi vi lim rd hom phin I do, co s& cho sy két hop
céc khung cdu trixc vng naphthalene, triazol v 2-thioxothiazolidin-4-one huémg
dén (rc ché a-glucosidase

7. N{i dung cia lujin dn 43 duge cong b trén tap chi, ky yéu Hoi nghi Khoa hoc ndo vi
gid trj clia cc cong trinh dd cbng bd (cdp cdng bo WoS (SSCI, SCI/E, ESCI ...), Scopus,

i



qudc té e6 phdn bign, tap chi trong mede dwge tink diém theo Hgi dong Gido sw nhd
mirdee ... v xép hang SCIMAGO),

NOi dung cua lufin dn duge cdng bd trén S tap chi quéc 18 SCIE vai | bai Q1, 2 bai Q2 va
I bai Q4.

8, Két ludn chung cdn kidng dinh:

= Mire dj dilp img cie yéu chu d6i voi mt ludn én tién T chuyén nginh.

= Bintém tdt lujn én phin dnh trung thinh ndi dung co ban cia lugn dn,

= Lufinin co thé dwa ra bio vé cdp Hoe vign dé nhan bing Tién s,

TpHCM, Ngiy | thing 10 nim 2025

Ngwird nhiin xét

No (amyen

Va Thj Ciim Vin



(Mdu 8-HV-Mdu nhén xét ludn dn)
BAN NHAN XET LUAN AN TIEN SI CAP HQC VIEN

Ho vi tén ngudi nhin xét lugn én: Nguyén Tén Phit

Hoc ham, hoc vi: Tién st

Co quan cong téc: Vign Cong ngh Tién Tién, VAST

Ho vi tén nghién ciru sinh: L& Trong Dirc

Thiy huémg din:

PGS.TS. Nguyén Tién Cong, Truimg Dgi hoe Sw pham Thinh phé H Chi Minh
PGS.TS. Hoang Thj Kim Dung, Vi¢n Cong ngh¢ Tién Tién, VAST

Tén d& ti ludn 4n: Téng hop, nghién ciru clu tric vi hogt tinh sinh hoc cia mjt
s6 hop chit chira dj vong tir acid 2-(naphthalen-1-yhacetic

Ngiinh: Hoé Hiru cor Mi sb: 944 01 14

N{i dung nhdin xét:

1. Tinh chn thiét, thai sy, ¥ nghia khoa hoc v thyc tién cda dé ti lufn én.

Mot sb thubc chira dj vong 1,24-triazole nhu fluconazole, voriconazole,
itraconazole (khing ndm), alprazolam (chdng co gift), ribavirin (khing virus), letrozole va
anastrozole ({rc ché aromatase) c6 hogt tinh rdt tdt. Hop chét 2-thioxothiazolidin-4-one,
dic biét 1A din xudt S-arylidene c6 khi niing sir dung trong diu trj tiéu dudmg vi c6 hoat
tinh khang khudn, khéng ndm, khéng lao, gy ddc té bio ung thu.

Tuy vily, viéc tdng hop céc din xulit tir 2-(napthalen-1-yl)acetic acid con han ché,
dic biét 14 céc nghién ciru lién quan dén chu tric v hogt tinh sinh hoc. Do vily Ludn én
ndy st déng gbp thém co s khoa hoe dé dinh hudng cho viée nghién ciru chu tric, mdi quan
hé gita hogt tinh ¢ ché cnzyme a-glucosidase vi cdu tric cia cie din xudt 2-
thioxothiazolidin-4-one va 1,2,4-triazole. Trén co s& 46, nghién clru cia Ludn dn cb gid tri
khoa hoc va thye tién.

2. Sy khdng tring Iip cia dé tdi nghién ciru so véi cdc cdng trinh, lufn dn i cong
bd & trong va ngodi nudc; tinh trung thye, rd ring va dy du trong trich din tai li¢u tham
khéo.

Pé tdi Ludn dn khong tring lp véi cdc cdng trinh di cdng bd & trong, vi ngodi
nudre. T lidu tham khdo duge trich diin dly 0, rd ring, v cdp nhjt.




3. Sy phi hop gilra tén 08 thi vdi ndi dung, gitra ndi dung vii chuyén ngnh vi m3
=$clw!nngﬂ.nh-

Tén &b tdi Luiin dn hodn todn phil hop véi ndi dung va mil sb cOa nginh Hed Hiu
co. Lufin &n phén dnh trung thire, khoa hoe, va bign gidi rd ring voi két qua thire nghiém.

4. D tin cly vé tinh hign dai cia phuong phip @ sit dyng dé nghién ciru.

D tai Lufin dn da sir dung che phuong phip thudmg quy trong vige ting hop, tinh
ché cic hop chift thng hop, ciing véi viée xéc dinh tinh chit vit Iy, vi clu tric hod hoc clia
eéc hgp chilt thng hop duge biing cic phueng phip phé hién dai: phi hing ngogi FT-IR,
phé cdng hudmg tir hat nhin mit chibu "H-NMR, "C-NMR, phé khoi lugng phén gidi cao
HR-MS. Mot 56 hop chit téng hop ¢6 tinh thé phit hyp dwpe xéc nhin ciu tric bing phuong
phdp nhifu xa tia X don tinh thé,

Do vy, cdc két qua 8 tai Lufin 4n o0 83 tin cdy cao. Ddag thixi, duge minh chimg
thdng qua mt sb bii bdo khoa hoe o6 chilt lugng trén cdc tap chi chuyén nginh Quic 1€

uy tin.

5. Két qui nghién ciru méi coa tée gid.

B thi Ludn dn 88 thng hop duge 42 hop chit bao gbm che hop chiit trung gian va
cac hop chit chim dj vong 2-thioxothiazolidin-4-one, va 1,2,4-triazole 1ir 2-(napthalen-1-
yl)acetic acid, Trong d, cd 39 hop chit mdi.

D tii Lufin &n d8 xéc dinh tinh chit vit Iy, va cliu trie hod hoc cda cic hop chit
thng hop duwe bing cic phuong phap xdc djnh nhiét 8§ néng chiy, dung mdi két tinh; cic
phunngphipph&hiﬁldp'uml:ﬂ-mﬂhﬁ.ﬂahﬁ,ﬂmiﬁlmtuxmmhthé.

Dé ti Lujn 4n 43 thir nghiém hogt tinh irc ché enzyme a-glucosidase cia 39 hop
chit méi, dbng thivi gidi thich co ché ire ché enzyme bing phuong phdp docking phén i,
so sinh véi chit di chimg duong i voglibose.

6. Uy dim va nhuge diém vé ni dung, két cu va hinh thire cta lujin 4n,
U didm: D& thi Ludn dn dwgc trinh biy véi céc chiremg myc duge trinh béy 1o ring,
khoa hoc vi théng nhit. Nhuge diém: cdn mét sb 18i in dn.



7. Nji dung lujn én d& dugc cong bé trén tap chi, ky yéu hii nghj khoa hoc nao va
gid trj khoa hoc cla céc cdng trinh di cong bé.

Két qué cia Lujn dn d3 duge cing bé trén 05 bai bdo Tap chi chuyén nganh Quéec
té cé uy tin, trong 86 Nghién ciru sinh 14 tde gid ddu cia 02 bdi SCIE, Q2 (Journal of
Molecular Structure; Asian Journal of Organic Chemistry), va 01 bai ESCI, (4 (Acta
Crystallographica Section E).

8, Két lugn chung clin khing dinh mirc 4§ dép img cdc yéu chu doi voi mt ludn
4n tién sT chuyén nginh. Ban t6m téit lufn n phin dnh trung thinh nfi dung co ban cla
ludn én hay khéng; luin én cé thé dua ra bio vé cip co st hay khing.

Ludn dn niy I& mjt cing trinh nghién ciru khoa hoe hoin chinh, cong phu,
nghiém tiic, ¢6 ¥ nghfa khoa hoc, thye tin va ¢ mt s6 déng gop mdi cho sy phit
trién ciia nginh Haa Hiru co.

Lugin dn a8 dap img dy di cic yéu chu @6i véi mgt ludn dn tién s§ chuyén
nginh theo quy ché hign hanh. Bin tém tit lujn dn phin dnh trung thinh ngi dung
co biin ciia ludn dn. Vi viiy, t6i dbng § dé lujin 4n dwrge bio v trwde Hyi dong ciip hoe

vién daé nhiin hoe vj Tién si.
Tp. H& Chi Minh, ngay 30 thing 09 nim 2023.

Nguiri nhiin

TS. Nguyén Tin Phit



BAN NHAN XET/ PHAN BIEN LUAN AN TIEN SI CAP HQC VIEN

Ho v tén ngudi nhin xél/rhén bién ludn dn: Trin Nguyén Minh An
Hoc ham, hoc vi: PGS, Tién si
Co quan cdng téc: Trudmg Dai hoe Cong nghi¢p TP.HCM

Ho vi tén nghién clru sinh: Lé Trong Dire

Thiy hudémg dan:

1. PGS.TS. Nguyén Tién Cong — Trudmg Dgi hoc su phgm TP.HCM
2. PGS.TS. Hoang Thj Kim Dung - Vién Cong nghé tién tién

Tén dé 1ai ludn 4n: Tong hop, nghién ciru cu triic va hogt tinh sinh hoe ciia mit sb
hop chit chia dj vong tir acid 2-(Naphtalene-1-yl) acetic

Nganh Hoa hoa hitu co Mi sb: 9440114
Noi dung nhiin xét:

1. Tinh cin thiét, thii sy, ¥ nghla khoa hoc va thye tifn cia @& tai:

Dé ti cho thdy thm quan trong ciia cic din xudt dj vong 1,2,4-triazole c6 khi ning (e ché a-
glucosidase, gidm dau, hg sdt, 1gi tiéu, chdng min cam, khang khudn, nim, khéng vién va irc
ché khdi u. Tée chit ban ddu 2-naphtalene acetic acid din xudt tir naphtalene ¢6 nhiéu (mg
dyng sinh hoc quan trong nhu khing virus, khing tiéu dudmg, ung thy, khéng viém, diéu hoa
huyét dp 13 nhimg img dung ndi bt do d6 tic gid chon dé tai nay dé phat trién thude va biét
duge va ludn la tinh thdi sy trong nghién cinu.

2. Su khéng tring lip cia dé tai nghién ciru so véi cic cong trinh, ludin viin, ludin dn di
cong b & trong vi ngoai nwdc; tinh trung thye, rd ring va diy da trong trich din tai
li¢u tham khao.

Dé tai khong tring Igp cla dé 13i nghién ciru so véi cic cdng trinh, ludn vin, lufn dn da cdng
b & trong vi ngodi nuée; trich din ddy di, trung thyre, rd ring tai liéu tham khio.

3. Sy phi hop gitra tén dé tai véi ndi dung, giira ndi dung véi chuyén nganh va mi sb
chuyén nganh.

Dé tai hodn toan ph hop gilra tén dé tai vi ndi dung, gilra ndi dung vai chuyén nganh va mi
s6 chuyén nganh.

4. D{ tin ciy va tinh hi¢n dgi cia phuong phip da sir dung dé nghién ciru.

Téc gid di st dung cic phuong phip héa 1y va héa hoe dé nghién ciru cdu triic va hoat tinh
sinh hoc: IR, 1H, 13C-NMR, HR-MS, nhidu xg don tinh thé tia X, mdy doc ELISA Tecan
(Infinite 200 Pro, Switzerland); Céc phin mém tinh toén md phéng: Autodock.

5. Két qui nghién ciru méi ciia tic gid; nhimg déng gop méi cho sy phat trién khoa
hoc chuyén nginh; déng gbp méi phyc vy cho sin xuilt, kinh té, qu6c phong, xa hi va
Ao sbng; ¥ nghia khoa hoc, gid trj va d§ tin cfy cia nhimg két qua dé.

)



Ké1 qué nghién cirs méi cila tic gid: Téc gia a8 ting hop 42 cllu ke trong do 37142 chiit mdi
(08/2025): Céc hop chit da sb c6 hopt tinh sinh hoe ire ché tidu duimg tir trung binh dén 161
so sanh vai ddi chimg duong voglibose, Cac két qua héa hoc, ha sinh ¢6 di tin cily cao. Ciic
hop chilt nily ¢6 dinh huimg Gng dung tidp we NC siu hon dé phit trién thude,

6. U diém vi nhirge didm vi ndi dung, két ciiu vi binh thire cia ludo dn.

Ludn én trinh bay rd ring mach lac dé hiéu trich din dﬁ}' di, viit lifu phuong phap cd trich
din déy di, két cliu phil hop cdc két qua NC cb gi# tri khoa hoe va thye tidn cao, két qua vé
hoat tinh sinh hoc cd tinh dinh hudng img dyng. Cie cong b quic 1é co gid i khoa hoc uy
tin treng hé thing Wos. Lujn dn it 13i chinh u wich din diy do.

Nhirge diém:

1.5. Trang 29; Ma phong docking nén ding chinh xie ld md hinh docking phiin

Chuomg 2: Muc 2.4.2.1. Cén bd sung cac di 1§ hodic cic phdi nhé cin logi bd; Qui trinh
docking phin tir két qua bifu difn bing phin mém gi 7. Phuong phip dinh gid gid irj md
minh (RMSD cia cic clip phdi tr va ligand dong két tinh tinh bing phin mém gi clin ndi rd
vi gii trj mi hinh khi ndo 7. Viée lya chon tham sb cho file * gpf c6 thay doi theo kich thudc
ligand (tdng hep) khong hay b dinh. $6 lugng mé hinh docking phin tir cho mdi Lin docking
14 bao nhidu, khi ndo bié do 1 két qud 1bi we, Pénh gid twong tic gitra ligand vi enzyme 1
hay khong 16t theo md hinh nio, ti lidu tham khio ndo. Avogadro 18 wu hia chiu trike theo
phuong phip ndo?

Trang 45 vi cic chd khic trong lufin dn: (déng 4: mili da c6 cuimg & bing 2 dugc qui ket
cho nhém methylen (CHy): the gid ding thufit ngtr chia chinh xdc cin chinh sir lgi: gid tri
tich phén bing 2 wong dmg véi 2 proton (2H) duge gin cho nhdm methylene: Xem li dong
2 trang 45:12 proton/12 H 7,

Bing 3.5: Hiing so ghép ciip J (Hz) hay khing Hz cin thing nhit;

Bing 3.7. K&t qua phd khdi phin giai cao: E3, E6, ER c6 d§ 1§ch giita phin tr dy bdo v phin
tir thire nghidm tac gia gidi thich gi? vi cling tromg ty Bing 3.21: Hop chit G2, G4, G6&, G8
vl (9,

7. Nii dung ciia lufin dn a3 dwge chng bé trén tap chi, k§ yéu Hi nghj Khoa hpe nio
vi gid tri cia cie chng trinh @4 cing b (clp cing bé WaS (8SCI, SCIE, ESCI ..},
Scopus, quic 1§ ¢ phin bign, tap chi trong nuwde diwpe tink diém theo Hji ding Gido sur
i miede ... vi xép hang SCIMAGO),

Tic gis d3 cong bd két qua nghién ciu ca lujn in trong hié thing quic 18 WoS (SCIE) vai 5
cdng trinh khoa hoc cd gid trj cao trong 46 3 bii tdc gid chinh va 2 bai tic gid tham gia: The
gid chinh: 02 bai SCIE, Q2 va 01 bii ESCL, Q4. Téac gia tham gia: 01 bai SCIE Q1 va 01 bai
SCIE Q2. Céic cong trinh cdng bb ndy e6 ¥ nghla khoa hec va uy tin québc 1é,



8. Két ludn chung cin Ir.hi:ug dinh:

- Mire di dip img cic y&u cdu di vai mit ludn dn tién sT chuyén nganh: Ludn o hoin
todn dip img vii véu chu cia lujn &n chuyén nganh Hoa hitu co:

- Bin tom 1 ludn dn cd phan dnh trung thinh ngi dung co bdn cla ludn an khang: Ban
téan it hoan todn tudn tha ndi dung co bdin cia ludn din;

- Luiin sin 6 the dua ra bio v cip Hoe vién dé nhin bing Tién sTduge hay khong: Lujn
én co thé dua ra bio vé eip Hoe vién dé nhin bing Tién s7.

Tp.HCM, Ngdy o2 thing A0 niim 2025

Ngwid nhian xét

Ve

PGS.TS. Trin Nguyén Minh An



BAN NHAN XET LUAN AN TIEN Si CAP HOC VIEN

He va tén ngutd nhin xét ludin an: Lé Vi Ha

Heoc hiam, hoc vi: PGS. TS,

Co quan cong tic: Truimg Dai hoc Bach khoa, PHOG-HCM

Ho va tén nghién edru sinh: Lé Trong Bire

Théy huémg dlin: PGS. TS. Nguydn Tién Céng vi PGS. TS, Hodng Thj Kim Dung
Tén @& tii lugn dn: Téng hop, nghién ciru cliu tric vi hopt tinh sinh hoe clia mit sb
hop chit chira dj vang tir acid 2-(naphthalen-1-yljacetic

Nginh: Héa hitu cor M sb: 9440114

M dung nhfin xét:

1. Tinh ciin thiét, thé sy, ¥ nghia khoa hoc v thye tin cia 8 i,
Ciic hgp chiit chita dj vong 1,2,4-triazole v 2-thioxothiazolidin-4-one duge téng hop
tir 2- (naphthalen-1-yljacetic acid chua dwpe cong bb nhidu trén thé gidi trong khi
chiing c6 nhidu tiém nang trong hoa duge véi nhidu hogt tinh sinh hoc ding ké hudmg
dén didu trj tidu dwimg, khing khudn, @re ché té bio ung the. BE thi thp trung vilo vige
uing hop cc din xﬂldl?ﬁngmﬁiﬁnghiénq:ﬁu:lﬁ liétvéc-ﬁut‘ﬁcu&thhdﬁtdﬁn
trung va hogt tinh e ché enzym alpha-glucosidase & cdc mé hinh khéc nhaw, tir dé
ddnh gid tiém niing (mg dyng cia ching trong duge hoc
2. Sir khéng tring 1p ciia d& tii nghién cir so véi cdc cong trinh, lufin viin, lufn dn 48
chng bd & trong va ngodi nude; tinh trung thyre, 18 rng va diy 40 trong trich din @i ligu
tham khéo.
Dé tdi tip trung vio vige thng hop cdc hop chit dj vong méi nén khéng tring 1ap véi
che cing trinh di cong bb rong vit ngodi nude. Céc 1 ligu trich dlin duge dp dung diy
dil, rd rng trong todn bé lufin dn.
3. Sy phit hop gitta tén dé thi véi ndi dung, gilta ndi dung vai chuyén nginh va mi sé
chuvén ngankh,
+ Tén 4 tdi hodn toan phit hop véi ndi dung
+ N§i dung dé tai (thag hop hitu co) hodn todn phit hop véi chuyén nganh 43 ding ky
(héa hitu co)
4. DV tin cfy va tinh hién dai ciia phuong phip d& sir dyng dé nghién ciru.
Clu triie edie sin phim dugc thng hop bing cic phuong phip phin tich hign dai nhy
FTIR, NMR, HR-MS. Mét sé hgp chét e6 dom tinh thé dwge xéc nhin cu tric bing
phuomg phip nhidu xa tia X don tinh thé. Hoat tinh e ché enzyme duge khio sét si

Y



dung m6 hinh in vitro va in silico. Day 1a nhimg phuong phép phin tich hién dai, dugc
sir dung phé bién véi do tin cfy cao

5. Két qua nghién clru méi cia tic gid; nhimg déng gop méi cho sy phét trién khoa hoc

chuyén nganh; dong gop méi phuc vy cho sin xudt, kinh té, quéc phong, xa héi va dai

sbng; ¥ nghia khoa hoc, gid trj vi d§ tin cy cia nhimg két qui d6.
+ Di tdng hop dwoc 42 hgp chit xult phat tir acid 2-(naphthalen-1-yl)acetic, trong 6
¢6 39 hop chét méi (theo SCI-Finder, 07/2025) bao gbm 2 chét chia khéa lin luot chira
dj vong 2-thioxothiazolidin-4-one va 1,2,4-triazole, 11 din xufit chira dj vong 2-
thioxothiazolidin-4-one, 16 din xuit acetamide chira dj vong 1,2 4-triazole v 10 din
xuéit ethanone chira dj vong 1,2 4-triazole.
+ Tét ci hop chit 43 tdng hop déu duge xéc nhin cdu tric thong qua céc phuong phép
phé hign dai: FT-IR, 'H-NMR, C-NMR, HR-MS. Diic biét, 11 trong sb 39 hgp chét
mdéi dd duge xédc dinh chu tric chi tiét thong qua phuong phép nhidu xa tia X don tinh
thé.
+ Hau hét cdc hop chét da tdng hop déu thé hién hoat tinh trung binh dén tét véi 1Cs
trong khodng 0,11 — 345,67 uM. Nghién ciru lién quan cu tric — hogt tinh cho thiy
nhém hop chit chira dj vong 1,24-triazole ¢6 hoat tinh tét hon nhém 2-
thioxothiazolidin-4-one, va nhimg hop chit c6 nhém thé rit electron nhu -NO;, -Cl, -
Br lam téng hoat tinh, trong khi nhém ddy electron ¢6 anh huémg phirc tap tiy vao vi
tri gén két.
+ Phuong phép docking phin tir cling chi ra sy én dinh cia céc hop chét d tdng hop
trong khoang gén két cia enzyme a-glucosidase (PDB ID: 6C9X) bing céc lién két
hydrogen véi cdic amino acid quan trong nhu Argd04, Asp73, Aspl97, Asn352 va
tuong tic x-x véi Trpl69 vi Phe3 14,

6. Uu diém va nhuge diém vé ndi dung, két cdu va hinh thirc ciia lugn én
Ut diém: luéin &n duge chudin bj, trinh by va sdp xép rét cén thin, mach lac, ding van
phong khoa hoc. Cdu tir gy gon, stc tich, rit it 16i vé chinh ta va ngit phép. Hinh &nh
dugc vE clin thin, rd ring. Quy trinh thi nghi¢m dugc mé ta chi tiét, cb thé thye hién
lai d€ dang
Nhuge diém: 1y do lya chon dé tai nén duge viét lai tang tinh két ndi va lién quan véi
nhau, c6 thé khong cén liét ké thm quan trong ciia timg logi diin xufit ma nén tip trung
viio Iy do vi sao chon 2-(naphthalen-1-yl)acetic acid lim chét bit diu va giin két véi
hai dj vong kia bing cach nio. Tir 6, c6 thé thiy phén téng quan ciing dang gip phai
véin d& twong ty & céic phin, chua c6 sy két nbi mach lgc diin dén myc tiéu dé tai.

7. Nbi dung cia lugn dn di duge cong bd trén tap chi, ky yéu Hoi nghj Khoa hoe ndo va

gid trj ciia cdic cong trinh di cong bb:



+ 3 cong b trén tap chi Web of Science (Journal of Molecular Structure, Acta
Crystallographica Section E, Asian Journal of Organic Chemistry), trong d6 nghién
tru sinh & vai trd the gid dimg diy
+ 2 cbng bé trén 1ap chi Web of Science (Journal of Molecular Structure, ACS
Medicinal Chemistry Letiers), trong db nghién ciru sinh & vai trd tdc gid lign hé
* Biy la céc tap chi uy tin, phin 1n 13 Q1 vi Q2 vé hudmg tdng hop hina co va phin
tich ciu trixc, hoat tinh sinh hoe cia hgp chét hitu co.
8. Két lujin chung cén khing djnh:
Hodn toén dap img cdc yéu chu déi véi mdt lufn dn tién sT chuyén nginh.
Bin tom it lugn dn phan dnh chinh xie ndi dung co ban cia ludn dn.
- Luin én c6 thé dua ra bao vé elp Hoe vién d€ nhin bing Tién si.

TP. HCM, ngay 30 thing 09 nim 2025

Ngwdi ghiin xét
e



fM.:?n.r 8-HV-Mdu nhdn xét ludn dn)
BAN NHAN XET LUAN AN TIEN SI CAP HQC VIEN

Ho v tén ngudi nhin xévphin bign lufin dn: Pham Bic Ding
Hoc hiam, hoe vi: Tidn Si
Co quan cong tée: Trudmg Brai hoe Su Pham Thinh phé H& Chi Minh

Ho vi 1én nghién cin sinh: Lé Trong Enre
Thiy huémg din:  PGS.TS. Nguyén Tién Cong
PGS.TS. Hoang Thi Kim Dung

Tén dé tai ludn dn: Tdng hop, nghién ciru cdu trikc va hoat tinh sinh hoc cla mdt 56
hgp chiit chira dj viong tir acid 2-(napthalen- 1 -yljacetic

Nginh Héa hitu co Mi sb: 944 01 14
M{i dung nhin xét;

| Tinh cln thidt, thiri sy, ¥ nghfa khoa hoe va thye tifln cia dé 1ai:
D& thi ¢é ¥ nghia khoa hoe vé tinh thye tifn cao khi thng hop cdc san phim mdi ¢6
hoat tinh sinh hoe ire ché enzyme a-glucosidase.
2. Sy khing tring lgp cla dé i nghién cinu so vii chc cing trinh, lufin van, ludn dn da
cong bd & trong va ngodi nirde; tinh trung thire, rd rang va diy di trong trich diin 1ai ligu
tham khao,
Bé i khdng tring lip vidi cdc ludn viin, ludn dn d& cing bé trong va ngodi nude.
Trich dlin rd ring va diy dd cic i ligu tham khio.
3. Sy phi hop gitra tén & thi véi ndi dung, gitra nfd dung v&i chuyén nganh va mi s
chuyen nganh,
Tén o 131 phit hop voi ndi dung nghign ciru da thire hign. Noi dung thyre hign phi
hop voi chuyén nganh vi mi sé chuyén nginh.
4. D{tin cfiy va tinh hién dai cia phuong phap d8 sir dyng dé nghién ciru,
Phuomg phip sir dung dé nghién ciru li nhimg phuong phip hién dai cb 49 tin ciy
cao duge sit dung trong cic cing bd quic 1 nhe NMR, XRD don tinh thé,
HRESIMS vi docking phén tlr.
5. Két qui nghién ciru mdi cia téc gid; nhimg déng gdp mdi cho sy phat trién khoa hoc
chuyén nganh: dong gép mdi phyc vy cho sin xudt, kinh té, quic phing, xi hi va dii
sbag: ¥ nghia khoa hoe, gid trj v d tin cfy cia nhing két qua s,
Két qui cla lujdn dn cb tinh méi cao, ddng gop rit lém cho sy phit tridn cia 1ng
hop cac hop chit dj vong. Céc két qua cd df tin cy cao do cic phuong phip thye
hién dé xde dinh két qua |4 nhimg phwong phip hién dgi ¢é tinh chinh xic cao.



6. Ul diém va nhuge diém vé ndi dung, két cdu vé hinh thirc cia ludn én.
Két céiu va hinh thire cia ludn 4n dugc trinh bay rd rang, mach lac d& theo doi. Noi
dung cia lufin dn trinh bay dily dd céc muc ciin ¢6 ctia mot lufn 4n tién si.
7. N§i dung cia ludn dn di duge cdng b trén tap chi, ky yéu Hoi nghj Khoa hoc nio va
gid trj cia céc cdng trinh da cdng b (cdp cong bé WoS (SSCI, SCI/E, ESCI ...), Scopus,
quobc 1€ ¢é phan bign, tap chi trong mebe dwge tinh diém theo Héi dong Gido sw nha
mieéc ... va xép hang SCIMAGO).
Nghién ciru cia ludin én d duge cong bb trén 5 bai bdo gdm: 02 bai trén tap chi
Journal of Molecular Structure, 01 bai trén tgp chi Acta Crystallographica Section
E, 01 bai trén tgp chi Asian Journal of Organic Chemistry, 01 bai trén tap chi ACS
Medicinal Chemistry Letters.
8. Két ludn chung céin khiing dinh:
Nghién ciru thye hign di dép (mg ddy du cic yéu cdu dbi voi mt lugn én tién si
chuyén nganh héa hiru co.
Béin t6m tit phan énh ding ndi dung co ban cia ludn an.
Lugn én c6 thé duva ra bao vé cdp hoe vién dé nhin bing Tién si.

Thénh phé H& Chi Minh, Ngay 30 théng 9 nam 2025

Ngudi nhin xét

1

Pham Birc Diing



(Médu 22-HV-Quyét nghi)

VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN P« lijp = Ty do - Hynh phic
HOC VIEN KHOA HQC VA CONG NGHE

Tp. Hé Chi Minh, ngay olf] thing AD ndm 2023

QUYET NGH] CUA
HOI DONG DANH GIA LUAN AN TIEN ST CAP HOC VIEN

Ho vi 1én NCS: Lé Trong Birc
Tén 42 & ludn dn: “Téng hop, nghién ciru chu tric vi hogt tinh sinh hoc cia
mit s& hyp chit di vong tir acid 2-(naphthalen-1-yljacetic”

Mgdnh: Hoa hira e

M s0: 9 44 01 14

Ngudi huémg din 1: PGS.TS. Nguyén Tién Céng, Truémg DH Su phgm TP. HCM
Nguii huémg din 2: PGS.TS. Hoang Thj Kim Dung, Vién Céng nghé tién tién,
Vién HL KHCN VN

Quyét nghi ciia Hi dbng phiii néu dwge cic viin 32 theo trinh ty sau:

Kt qua bé phifu dénh gid lujn dn cia Hji dbng

Truémg ban kiém phiéu cong bb két qua déinh gid ludn én:

+ 07 thanh vién hii ddng déng ¥ tin thanh théng qua lufn dn.

+ 07 thanh vién dénh gid lufin in dat mire xudt sic.
- Nhimg két ludn khoa hpe co bén, nhimg diém méi, dong gop méi cia lufn 4n

+ Téng hop dugc 42 hop chit bao gm céc hgp chit trung gian vi cdic hyp chét
chita dj wvbng 2-thioxothiazolidin-4-ome wva 124-mazole 1t acid
2-{napthalen-1-yljacetic. Trong &, c6 39 hop chit méi theo SciFinder thing 8 nim

2025.

+ Nighi#n ciru chu triic vi tinh chft cia cdc hop chét d& téng hop biing céc phuong
phidp xéc djnh nhigt d¢ nong chiy, dung méi két tinh; céc phuong phdp phd hién dai
nhur: FT-IR, NMR, HR-MS vé nhi&u xa tia X don tinh thé.



+ Thir nghiém hoat tinh (rc ché enzyme a-glucosidase ctia 39 hop chiit méi, dbng
thoi gidi thich co ché trc ché enzyme biing phuong phép docking phén tir, so sénh
véi chit déi chimg duong 12 voglibose.

. Co s& khoa hoc, 43 tin cdy cia nhimg lujn diém va nhimg két ludn néu trong
lugn 4n

Phuong phép nghién ciru hién dai, khoa hoc, phit hgp véi myc tiéu cling nhu ndi
dung cta ludn én, két qua cua ludn én dugc trinh bay rd rang, mach lac, Iy ludn chit
che do d6 nhitng ludn diém va nhimg két lujn néu trong lufn dn c6 y ngha khoa hoc
va d{ tin cdy cao.

- Y nghia vé Iy lufn, thyc tién va nhimg d& nghj sir dung céc két qua nghién ciru
cia lufn dn

Céc két qua nghién ciru cia ludn 4n c6 ¥ nghia khoa hoc cao, gop phin vio vige
phat trién céc thude (e ché enzyme a-glucosidase ciia cdc hop chit chira dj vong 2-
thioxothiazolidin-4-one va 1,2,4-triazole. Céch dit vin d& va giai quyét viin dé 12
hodn todn phi hgp, hop 1y va triét dé. Lugn dn cé tinh thyc tién cao gép phin phit
trién thudc va déng gop vio co s& dit ligu nganh Dugce hoc vi Hod hoc.

- Nhimg thiéu sét vé& ndi dung va hinh thirc cia lugn én

+ Noi dung: cin chinh sira theo gép ¥ cia hdi ddng.

+ Hinh thirc: ¢on 13i in én, ciin sira chia trude khi ndp Thur vign.
- Mirc d¢ dép (mg céc yéu chu ctia lujn dn
Lugn én c6 ddp img ddy du yéu clu vé ndi dung va hinh thire ddi véi mjt lugn

4n Tién §i chuyén nganh Hoé Hovu co.
- Nhimg diém cin b sung, sira chita (néu c6) truée khi ndp lugn én cho Thu vién

Quéc gia Vigt Nam
- Kién nghi cia Hi ddng vé vigc cong nhin trinh 4§ va cdip biing tién sT cho nghién
ctru sinh
Hoi ddng nhét tri & nghi cho NCS. L& Trong Dirc duge nhin hoc vj tién sTHoa
Hiru co.




- Nghj quyét cia Hi ddng phai duge cde thanh vién Hi ding nhit tri thing qua
béng biéu quyét céng khai
07 thanh vién Hai ding nhét tri théng qua biing biéu quyét cong khai.

THU KY - CHU TICH
TS. Nguyén Tin Phat GS.TS. Nguyén Ciru Khoa
XAC NHAN CUA
HQC VIEN KHOA HQC VA CONG NGHE
KT. GIAM
PHO GIAM BOC



(Mdu 21-HV-BB ciia HD cdp Hpe vién)

VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Bie Hip - T do - Hanh phic
HOC VIEN KHOA HOC VA CONG NGHE

Tp. Hé Chi Minh, ngay »/4 thing AD ndm 2023

BIEN BAN CUA

HOI BONG DPANH GIA LUAN AN TIEN 81 CAP HQC VIEN
Ho va tén NCS: L Trong Bire
Tén ¢é tai ludn dn: “Téng hyp, nghién ciru cdu tric vi hoat tinh sinh hye cia
mit s hop chit dj vong tir acid 2-(naphthalen-1-yljacetic”
Mgénh: Héa hiru cor
Mi sb: 9 44 01 14
Ngudri hudng din 1; PGS.TS. Nguyén Tién Céng, Trubmg DH Su pham TP. HCM
Nguiri hudmg diin 2: PGS.TS. Hodng Thj Kim Dung, Vién Céng nghé tién tién,
Vién HL KHCN VN
Pai bifu tham dy: Céc cén bé trong va ngodi Vién Cdng nghé Tién Tién.

Phéin I:

1. ThS. Nguyén Thi Héng No, Vién Cong nghit Tién Tién, dgi dién co sér dio 1o
tuyén bé Iy do, dgc quyét djnh ciia Gidm déc Hoc vién Khoa hoc va Céng nghé
vé viéc thinh lap Hoi ddng danh gid lufin dn tién s cdp Hoc vién cho NCS. Lé
Trong Dirc va dé nghi GS.TS. Nguyén Ciru Khoa, Chi tich Hai ddng diéu khién
phién hop.

2. GS.TS. Nguyén Cina Khoa, Chil tich H8i déng cing bé danh sdch thinh vién cé
mit, théng qua churong trinh bubi bdo v&, d& nghj TS. Nguydn Tén Phat, Uy
vién-Thur ky thong bdo cde didu kifn chufn bj cho budi bdo v& vi doc I¥ lich
khoa hoc cia NCS. Lé Trong Birc.

3. Thir ky théng bo céc didu kign cho budi bio v§

- B tip hop diy dii 07 nhin xét lufin én clia 07 thanh vién trong Hji dng;
- D& c6 gidly xdc nhin cia cdc ddng téc gid cho phép NCS duge sir dyng bii bio;




- Lugin 4in, thong tin 16m tit vé nhimg déng gop méi cia ludn dn tién sT duge
diing trén trang web cia B Gido dyc &DT ngay 16/09/2025 vik website Hoc vién
KH&CN ngiy 10/09/2025;

- Tin vé ngiy bdo v§ di duge ding trén trang web ciia Hoe vign KHCN ngdy

20/09/2025;

- Thur ky Hji dbing doc t6m tit LLKH va bang diém cia NCS. L& Trong B,

NCS, L& Trong Dirc ¢ dil cdic didu kién aé bio vé lugn dn tién sT cap Hoc vién.
4. Cic thinh vién hoi ding vé nhimg ngudi tham dy néu clu hoi hofic ¥ kién thic

mic (néu c6) vé Iy lich khoa hoc va qué trinh dio tgo cia NCS. L& Trong Birc.
5. NCS. Lé Trong Pirc trinh biy ndi dung ludn én trong thi gian khéng qud 30

phiit, Khéng duge doc ban tém tit lugn dn hofic vin ban chuén bj tnwde
6. Céc phin bién dpc nhin xét vi &t clu hoi
6.1. PGS, TS. Mai Dinh Trj - Phin bign 1

Nhin xét: Luln 4n tdp trung vio khio sét hogt tinh irc ché enzyme a-
glucosidase ciia cée hop chit ting hop duge. Enzyme niy déng vai trd quan trong
trong qué trinh chuyén héa carbohydrate, va vige e ché né co thé gitp kiém sodt
lugng dudmg trong mau, cb ¥ nghfa ldn trong didu trj bénh ddi thio dudmg. Vi vy,
ludn &n ndy e6 tinh el thiét, thai sy, ¥ nghfa khoa hoc vi ¥ nghia thye tidn, Két qud
nghién ciru cia d& 1 khéng chi déng gép vao sy phit wién cia linh vye hoa hoc
hifa co, hoa duge ciing nhy tiém ning img dyng treng linh vye ¥ duge hoe.

Lugin 4n khéng tring I§p voi bdt k¥ lufin dn hay cdng trinh khoa hoc ndo 43
céng b trong va ngodi nwbe. Vige trich diin che cong trinh 43 duge nghién ciu sinh
cng bé trong v ngodi nude, trich din tai ligu tham khao 1a phi hep, trung thye.

Céic loai phin (mg héa hoe 48 dwge sir dyng trong ludn én bao gbm: phan img
Ester héa, phén img cdng nucleophile cia hydrazine véi ester dé tgo thinh hydrazide,
phin tmg déng vong dé tao thinh 2-thioxothiazolidin-4-one, phin img ngung ty
(Knoevenagel). Céc phuong phip phin tich cfu trisc hgp chit chinh 43 dwge sir dyng
ghm: FT-IR, 1D-NMR, HR-ESI-MS, nhifu xa tia X don tinh thé (efie cdu trie duge
gidi bing phén mém SHELXT, SHELXL vi OLEX2) li hoin todn phil hep cho vife
xitc dinh cdic chu trie téng hep duge.. Phuong phip dénh gid hogt tinh lre ché enzyme

A=




a-glucosidase duge trinh bdy trong ludn dn mé ta chi tidt, rd ring. M hinh héa phin
it (docking) duge sir dung dé nghién cins twong tée gilta cdc hop chiit thng hop va
enzyme a-glucosidase. Phin mém AutoDock Vina 1.2.3 duge sir dyng dé thyre hién
qué trinh docking, Céic twong téc gilra protein v céc phoi tir (ligand) duge phin tich
bing phén mém PyMOL. Céc phurong phép nghién ciu nay hign nay durge dp dung
& ciic phing thi nghidm trong vé ngodi nude. Do vily cac lufin diém khoa hoc vi chc
két qui dat duge cia tic gia 14 tin cfly va cd co si khoa hoe,

Lufn &n c6 sé lidu phong pha, ndi dung nghién ciru hé thing, cdc ket qua thu
durgee ban luan chi tiét vi khoa hoc. Két qui nghién cini ndy déng gop thing tin lin
dhu téng hop duge 42 hop chit xudt phét tir acid 2-(naphthalen- 1-yl)acetic, trong dé
c6 39 hop chédt méi ciing nhu hogt tinh ire ché @-glucosidase céc san phim téng hep
duge, két qua cho théy nhidu hop chét ¢6 tim niing trong vige phat trién thude, Cic
két qua nghién cir 13 co sé khoa hoc cho viée nghién ciru sdu vé duge 1, duge lim
sing. Nji dung lugn dn phi hop véi mye tiéu, mi dio tgo chuyén nganh. Ludn dn
gbm 124 trang két cfu vi hinh thire ding quy dinh, trinh bay rd ring, mach lac va
khoa hoe, ede hinh dnh, so db bing bidu, phy luc phé nghiém thé hign day di.

Gép ¥: nén chinh sir hoan thi¢n theo bin nhin xét chi tiét (dinh kém).

Két lugn: Néi dung Ludn én dat yéu chu cia mft Lugn dn Tidn sT Hod hoe
chuyén nginh Hod hiru co. Ban tém tét ludn dn phén dnh twong d6i ddy di vi trung
thire ndi dung co bin cia Lujn 4n, Lujn n ddp img diy &0 yéu cdu vé ndi dung va
hinh thire déi véi mit lufin 4n Tién 57 va cé thé dira ra bio v@ cliip Hoc vién dé NCS
nhin Iﬂ.ng Tién si.

Ciin héi: Tai sao lya chon mdt sé hop chit X-Ray? Mt s& hop chiit 1in tpi &
¢fiu hinh E7?

6.2. PGS. TS. Vo Thj Cdm Viin - Phin bifn 2

Nhin xét: Dé tii tip trung vio viée tim kiém va téng hop céc chit phin
nhé mang dj vong triazole vi 2-thioxothiazolidin-4-one i ché aglucosidase méi 1a
huémg nghién elu c6 ¥ nghia ca vé mjt khoa hoc 1&n 14m séng,

s i




Theo hiéu biét ciia ngudi nhin xét, 4 tai nghién cir khdng c6 sy tring lip véi
céc cong trinh, ludin viin, lufin én 43 cdng bé & trong va ngodi nudce. Dé tai ¢ trich
ddn tai liéu tham khdo rd ring, trung thyc va ddy du.

Dé ti ¢ tén, ndi dung hodn toan phi hgp véi chuyén nganh Hod hitu co va
mi s& chuyén nganh.

D& 1ai sir dyng céc phuong phép tdng hop thudmg quy, c6 df tin cdy trong
nghién ctu tdng hop hitu co. Bén cgnh céc phuong phép xdc dinh cdu triic truyén
théng ctia hod hiru co nhur IR, NMR, HRMS. D# tii con sir dung phuong phip chup
nhiéu xa tinh thé, Ddy 12 phuong phép ¢6 do tin cdy va gid trj rét cao trong xéc dinh
cdu triic cdic hop chit hod hitu co. Dé tdi sir dyng phuong phép do hoat tinh enzyme
a-glucosidase in vitro biing phuong phip quang phd. Diy 1a phuong phip phd bién
va duge diing cho céc nghién ciru lién quan dén (e ché enzyme a-glucosidase. pé
i thye hign diy di cdc bude cdn ¢6 ciing nhir c6 kiém sodt cla docking phén tir va
sir dung phin mém open source AutoDock Vina. Ddy cilng 14 phuong phép di duge
chimg minh tin cfiy va sir dung rng rdi.

D& tai téng hop 42 diin chit bao gdm chit trung gian trong d6 ¢6 39 chiit méi.
Péng gbp vio thu vién/tp hgp cic chit méi mé rgng cho cée nghién ciru lién quan
dén hoat tinh sinh hoc tiém nang khéc va dit ligu phé, cdu tric tinh thé cia céc din
chéit tdng hop cling déng gop vao hiéu biét khoa hoc trén hop chét méi. Céc din
chit tdng hop thé hién hoat tinh G ché a-glucosidase tét hon chimg duonng nhiéu
lin cho thdy tiém nang phét trién thudc méi ciia nhém din chét nay.

Lugn 4n duge trinh bay rd ring, gidi thich cfin k& céc két qua dat duge. Dt
liéu phé duge trinh bay ding quy chuén khoa hoc vi dily du.

Noi dung ctia lun n duge cdng bd trén S tap chi qudc té SCIE véi 1 bai Q1,
2 bai Q2 va 1 bii Q4.

Gop y:

- Két qua phin sinh hoc nén b sung phy Iyc vé két qua céch xic dinh ICso
ciia céc diin chit (duomg cong sigmoid hay duimg tuyén tinh,...).




- Mt gép ¥ khac: NCS c6 thé xem lai va lam rd hon phén 1y do, co s& cho sy
két hop céc khung cAu tric vong naphthalene, triazol va 2-thioxothiazolidin-4-one
huéng dén (e ché a-glucosidase.

Két lufin: Mirc 9 dép img céc yéu chu d6i véi mdt lugn én tién sT chuyén
nginh. Ban tom tit lugn én phén dnh trung thanh ndi dung co ban ctia ludn én. Lugn
4n c6 thé dua ra bio vé cip Hoc vién dé nhn bing Tién si.

Ciu héi: Ddy hop chét E tip trung chit yéu thé & vi tri para?

7. NCS. L& Trong Dirc tra 1&i cde cdu hoi cha phan bign

Céc 13i vé in 4n, NCS xin tiép thu va chinh sira theo céc gép ¥. Mt s0 hop
chit két tinh don tinh thé méi duoc lya chon do X-Ray. Hiu hét ddy hop chit déu
cho ddng phn E. Day hgp chit E chi yéu thé & vi tri para déu thugn lgi cho phin
(mg.

8. Céc thanh vién khéc trong Hi ddng dua ra ¥ kién nhin xét va dit cdu hoi
8.1. PGS.TS. Trin Nguyén Minh An - Uy vién

Nhin xét: D& tai cho thdy tim quan trong ciia cdc din xult dj vong 1,2,4-
triazole c6 kha nang irc ché a-glucosidase, gidm dau, ha sét, lgi tiéu, chéng mén
cim, khéng khudn, ném, khdng vién va ire ché khdi u. Téc chiit ban diu 2-naphtalene
acetic acid din xufit tir naphtalene c6 nhiéu img dyng sinh hoc quan trong nhur khing
virus, khéng tiéu dutmg, ung thy, khéng viém, diéu hoa huyét ép 1 nhimg (mg dung
ndi bét do d6 téc gia chon dé tii ndy dé phit trién thubc va biét duge va ludn la tinh
thoi sy trong nghién clru.

Pé tdi khdng tring ldp cla dé ti nghién ciru so véi cdc cong trinh, ludn van,
lufin én d& cdng bd & trong va ngodi nudc; trich din ddy di. trung thye, rd ring tii
liéu tham khao.

Pé tai hoan toan phil hop gitta tén @& tai véi ndi dung, gilta ndi dung véi
chuyén nganh va ma s chuyén nginh.

Téc gia da sir dyng cdc phuong phdp héa 1y v héa hoc & nghién clru cu tric
va hoat tinh sinh hoc: IR, 1H, 13C-NMR, HR-MS, nhiéu xg don tinh thé tia X, mdy
doc ELISA Tecan (Infinite 200 Pro, Switzerland); Céc phin mém tinh todn mé

phéng: Autodock.
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Két qué nghién ciru méi cia te gid: Tic gi da thng hop 42 clu tric trong do
37742 chit méi (08/2025); Céc hyp chét da sé c6 hogt tinh sinh hoe (re ehé tiéu dudmg
tir trung binh dén tt vi so sanh v&i dbi ching duong voglibose. Cie két qua hoa
hoe, hoa sinh cé 4§ tin ciy cao. Cée hop chiit nay cé dinh hurdmg img dyng tidp e
NC séu hem dé phat trién thude.

Luin n trinh biy rd rang mach lac d hiéu trich dfin diy du, vit ligu phuong
phip cé trich diin 4y dd, két cdu phi hop ede két qua NC c6 gid trj khoa hoe vé thyre
tifn cao, két qué vé hoat tinh sinh hoc ¢6 tinh djnh huéng (mg dung. Céc cng bo
quéc té co gia tri khoa hoe uy tin trong hé théng Wos. Ludn 4n it 13i chinh ta trich
din day di.

Téc gid 4 cong bé két qua nghién ciru cia lugn dn trong hé thing quée 18
WoS (SCIE) v&i 5 céng trinh khoa hoe ¢b gid trj cao trong @6 3 bdi tac gid chinh vi
2 bai the gia tham gia: Téc gid chinh: 02 bai SCIE, Q2 vi 01 bai ESC1, Q4. Tic gid
tham gia: 01 bi SCIE Q1 vi 01 béi SCIE Q2. Cée cong trinh cang b niy co ¥ nghia
khoa hoc vi uy tin quic té.

Gép ¥: nén chinh sira hon thign theo bin nhin xét chi tiét (dinh kém),

Két lufin: Ludn dn hodn toin dép img cdc yéu clu a8i vai mdt ludin dn tién 5T
chuyén nganh Hod hiru co. Ban t6m tét lun 4n hodn todn tudn thi ni dung co bin
et lufin in, Ludn én cé thé dua ra bio v cip Hoc vién dé nhjn biing Tién si.

8.2. PGS.TS. Lé Vi Hi - U§ vién

Nhin xét: Cc hop chét chira dj ving 1,2, 4-triazole vé 2-thioxothiazolidin-4-
one dirge thng hop tir 2-(naphthalen-1-yljacetic acid chua duge cdng bé nhiéu trén
thé gidri trong khi chiing ¢6 nhidu tiém ning trong héa duge véi nhiéu hoat tinh sinh
hoe ding ké huéng dén didu trj tiéu dudng, khing khudn, irc ché té bio ung thur. Bé
thi tiip trung vao viée tdng hop céc dlin xuit dj vong moi va nghién el chi tidt vé
efu triic va tinh chit dic tnmg va hoat tinh (i ché enzym alpha-glucosidase & cde
mé hinh khéc nhau, tir 46 danh gis tiém ning (mg dung cla ching trong duge hoe.

P t4i tip trung vao vife tdng hop céc hop chit dj ving méi nén khong tring
liip véi céc cong trinh d3 cong b trong va ngodi nurde. Céc tii ligu trich din duge
dp dung ddy du, rd rang trong todn bd lujn dn,




Tén dé tai hoan toan phi: hop véi ni dung. Noi dung dé tai (1éng hop hiru co)
hoan toan phi hgp véi chuyén nganh d ding ky (héa hitu co).

Céu tric cdc sin phim dugc tdng hop bing cic phuong phép phin tich hién
dai nhu FTIR, NMR, HR-MS. Mt s6 hgp chit ¢6 don tinh thé duge xéc nhin cu
triic biing phuong phép nhifu xa tia X don tinh thé. Hoat tinh (rc ché enzyme dugc
khio sét sir dung md hinh in vitro va in silico. Pdy la nhimg phuong phép phén tich
hién dai, duge sir dung phd bién véi d9 tin cly cao.

Lugin dn duge chudn bi, trinh bay va sip xép rit cin thin, mach lac, ding vin
phong khoa hoc. Cdu tir gy gon, stic tich, rét it 15i vé chinh t4 v ngi phép. Hinh
anh duge v& cin thin, rd ring. Quy trinh thi nghiém duge mé ta chi tiét, c6 thé thyc
hién lai d€ dang.

3 cdng bd trén tap chi Web of Science (Journal of Molecular Structure, Acta
Crystallographica Section E, Asian Journal of Organic Chemistry), trong d6 nghién
ciru sinh & vai trd tic gia dimg diu. 2 cong bd trén tap chi Web of Science (Journal
of Molecular Structure, ACS Medicinal Chemistry Letters), trong dé nghién clru
sinh & vai trd téc gia lién hé. Py 1a céc tap chi uy tin, phdn 16n 13 Q1 va Q2 vé
huéng téng hop hitu co va phén tich cdu triic, hoat tinh sinh hoc ciia hop chét hiru
Co.

Gop ¥: Ly do lya chon d& tai nén duge viét lai ting tinh két ni va lién quan
véi nhau, cé thé khong cén liét ké tim quan trong cta timg logi din xudt ma nén tip
trung vao Iy do vi sao chon 2-(naphthalen-1-yl)acetic acid lam chét bt ddu v gin
két vai hai dj vong kia biing cach ndo. Tir d6, ¢6 thé thdy phin téng quan cling dang
gdp phai vén d& trong ty & cdc phin, chua c6 sy két ndi mach lge din dén myc tiéu
dé tai.

Két lujn: Hoan toan dép (mg cdc yéu clu di véi mdt lugn én tién sT chuyén
nganh. Bén tém tit lugn én phan dnh chinh xéc ndi dung co ban cda lufn dn. Lujn
4n c6 thé dua ra bao vé cdp Hoc vién dé nhdn bing Tién sT.

Ciu héi: Tgo din xult ester truée khi phan (mg? Muyc dich sit dung phé X-
Ray?




8.3, TS. Pham Dire Diing - Uy vién

Nhin xét: DE tai c6 ¥ nghia khoa hoc va tinh thy tién cao khi thng hop cac
zén phim mdi cé hogt tinh sinh hoc e ché enzyme a-glucosidase,

P 1di khéng tring 1ip véi céc ludn vin, lufn dn di cong bé trong vi ngodi
nuée, Trich din rd ring va diy di cdc 1 ligu tham khio.

Tén d& ti phit hop v&i ndi dung nghién ciru di thye hign. Ni dung thirc hign
phi hgp véi chuyén nganh va ma st chuyén nganh.

Phurong phip sir dung 8& nghién etru 13 nhimg phuong phip hign dai ¢6 df tin
ey cao duge sir dung trong edc cong bé quéc té nhu NMR, XRD don tinh thé, HR-
ESI-MS v docking phdn 1.

Két qui ciia lufin n 6 tinh méi cao, déng gép rt lin cho sy phit trién cla
téng hop cic hop chét dj vong. Céc két qua co dj tin

Gép ¥: Hop chit E nén théo luin hodic bb sung thém diéu ki¢n phin img ra
san phim E va Z.

Két lugn: Nghién ciru thuc hign 48 dép tmg dly 4 eic yéu chu dbi vai mit
ludn 4n tifn sf chuyén nganh hod hitu co. Bin tém tit phin dnh ding n§i dung co
ban ciia lugn 4n. Ludn 4n cé thé dua ra béo vé cdp hoc vién 8 nhin biing Tién si.
8.4. TS. Nguyén Tén Phit - Uy vién, Thr ky

Nhin xét: Lugn dn ndy s dong gop thém co s& khoa hoc dé dinh hudng cho
vile nghién ot chu triic, mdi quan h§ gitta hogt tinh (e ché enzyme a-glucosidase v
cu triic ctia cdic diin xudt 2-thioxothiazolidin-4-one vi 1,2,4-triazole. Trén co s dd,
nghién elru ciia Ludn dn cd gid trj khoa hoc vé thire tién.

P tai Ludin dn khng triing lip véi céc céng trinh 88 cdng bb & trong, vé ngodi
nuée. Tai liéu tham khéo duge trich diin diy i, rd ring, vi cip nhit.

Tén dé tai Lugn dn hoin todn phit hop v&i ndi dung v& ma 50 cda nginh Hod
Hiru co. Lugn én phin dnh trung thyre, khoa hoe, va bién gii rd ring voi két qué
thyre nghi¢m.

Dé tai Lugin in 44 sir dung céic phuong phép thurdmg quy trong vige tdng hop,
tinh ché cic hop chit thng hop, cling véi viée xdc dinh tinh chét vt 1y, va clu tric
hod hoe ciia céc hop chit tdng hgp duge bing céc phwong phép phd hién dai: phé




héng ngogi FT-IR, phé cong hudng tir hat nhin mit chidu 'H-NMR, "C-NMR, phd
khéi lugng phin gidi cao HR-MS. Mgt sb hop chit thng hop cb tinh thé phit hep
duge xéc nhiin ciu tric bing phrong phép nhifu xa tia X don tinh thé,

Do viy, cdc kit qua & tii Ludn dn c6 49 tin cfly cao. Déng thii, dugc minh
chimg théng qua mdt sé bii bio khoa hoe cé chit lwgmg trén cde tap chi chuyén
nganh Qudc 1 uy tin.

D¢ tai Ludn dn 43 tdng hop duge 42 hop chit bao gbm céc hep chit trung gian
va cic hop chit chira dj ving 2-thioxothiazolidin-4-one, v& 1,2 4-triazole tlr 2-
(napthalen-1-ylJacetic acid. Trong d6, ¢6 39 hgp chét méi.

D& tii Ludn dn d& xdc dinh tinh chét vit 1y, va clu tric hod hoe ciia cdc hgp
chét tong hop duge biing cdc phuong phép xéc dinh nhiét 4§ ndng chay, dung méi
két tinh; céc phwomg phdp phé hién dai nhu; FT-IR, NMR, HR-MS, va nhifu xg tia
X don tinh thé,

P thi Lufin dn 44 thir nghigm hoat tinh trc ché enzyme a-glucosidase cia 39
hop chiit méi, dding thiv gidi thich co ché ire ché enzyme bing phwemg phép docking
phén i, so sdnh vl chét déi chimg duong |4 voglibose.

B tai Lufin dn duge trinh biy véi cée chuong myc dupe trinh by rd ring,
khoa hoc va Ihﬁng nhit. Nhuge diém: con mét s6 151 in &n.

Két qui cia Ludn dn d3 duge cing bb trén 05 bii bdo Tap chi chuyén nganh
Québc té oo uy tin, trong d6 Nghién cir sinh 14 tic gid diu cia 02 bai SCIE, Q2
(Journal of Molecular Structure; Asian Journal of Organic Chemistry), va 01 bai
ESCI, Q4 (Acta Crystallographica Section E).

Két luin:

Ludn dn ndy 1a m§t cong trinh nghién ciru khoa hoc hodn chinh, cing phu,
nghiém tlic, ¢6 ¥ nghfa khoa hoc, thye tién vé c6 mét b déng gép méi cho sy phat
trién cia nganh Héa Hiru co. Ludn dn d3 dép img ddy di cic yéu clu 8bi véi mt
ludin &n tién T chuyén nganh theo quy ché hign hinh. Bin tdm tét lufin dn phin dnh
trung thinh ndi dung co ban cia ludn dn. Vi viy, tdi déng ¥ dé ludn dn duge bio vé
trudre HGi déng cdp hoe vién dé nhan hoe vj Tién i

Gop §: cdn hodn thign theo céc gép ¥ cita céc Thiy c6 trong Hoi déng.
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8.5. GS. TS. Nguy#n Ciru Khoa - Chi tich H{ji ddng

Nhdn xét: Tir 1du, hop chét dj vong @3 duge cac nha khoa hoc tren thé gidi
quan tim nhiéu béi céc tinh chit phong phi cia chiing, d§c bi¢t cac hoat tinh sinh
hoc (khéng khudin, khing virus, khing viém,...) ciia chiing e6 nhiéu kha ning (mg
dyng trong linh viee y duge.

Théi gian vira qua, rit nhidu nghién clu ting hep céc hpp chit dj vong nito
tir nhidu ngudn nguyén ligu khéc nhay, tuy nhién céc nghién ciru téng hop céc hop
chéit dj ving tir nguyén liéu acid 2-{naphthalen-1-y1) acetic chua duge cing bo nhidu,
diic biét cac nghién cira séu hon vé méi trong quan gila céu tric v hogt tinh sinh
hoc cia chimg céng it duge nghién ciru hon,

P& tii ludn 4n tfp trung vio nghitn ciu thng hep cic din xuldt cla 2-
thioxothiazolidin-4-one va 1,2 4-triazole tir acid 2-(naphthalen-1-yl) acetic va khao
sét hoat tinh sinh hoc ciia chiing. Trén co s d6 dé 121 nghién ciru vé mbi tuong quan
gitta cdu tric vi hogt tinh sinh hoc cia cde din xuit wén,

Do dé viéc nghién ctru thyre hién d& tai 14 cin thiét. Két qua nghién ciru cila
& tai s la cor sér khoa hoe cho cde nghién cinu tmg dyng tiép theo dua céc dfin xudt
¢ tidm ning vio cudc s-Eng.

NCS d3 sir dung céc phuemg phép tdng hop hitu co thudmg qui dé 1ong hop ra
cdc hop chit i cdc diin xudt cia 2-thioxothiazolidin-4-one va 1,2,4-triazole tir acid
2- (naphthalen- 1 -yljacetic.

Céic phuong phip xdc dinh thanh phin cdu tric, tinh chét cia céc din xudt
amine eia B-cyclodextrin v vit lidu nano tir ching 1a cde phwong phip phin tich
hoa ly hién hién dai nhur FT-IR, IH-NMR, 13C-NMR, HR-M35, XRD.

Khéo sét hoat tinh rc ché enzyme a-glucosidase bng phueng phip docking
phén tir so sinh v&i chit ddi chimg dwong 1i Voglibose. Do dé céc phuong phip
nghién cinu ciia 48 tii 14 khoa hoc, hop Iy v cd 4§ chinh xéc va tin edy cao,

Pé tai di tdng hop duge 42 hop chit bao gom cde hop chit trung gian va cdc
hop chét dj véng cha 2-thioxothiazolidin-4-one vi 1,24-triazole tir acid 2-
(naphthalen-1-ylacetic, trong d6 ¢6 39 hop chit méi theo SciFinder (thang 3 nim
2025).
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phép phén tich héa Iy hién hién dai nhu FT-IR, IH-NMR, 13C-NMR, HR-MS, XRD,
¢6 dd chinh xéc va 4§ tin cfy cao.

Khéo sét hoat tinh {rc ché enzyme a-glucosidase bing phuong phap docking
phén tir so sénh véi chit ddi chimg duong & Voglibose. Trén co s& d6 NCS di
nghién ciru méi tuong quan gilta thinh phin, cdu triic cia cdc din xuit dj vong trén
véi hogt tinh (e ché enzyme a-glucosidase.

Ciic két luéin ciia lufin dn phi hop véi cich dit vén d& & diu lufn dn va di sirc
thuyét phuc.

Lugn 4n ¢6 cdu tric hop 1y. Myc tiéu cia dé tdi lujn én rd rang va thong qua
két qui cila ngi dung thyc hién thi myc tiéu cia dé ti 4 dat dugc. Hinh thirc trinh
bay tét, van phong mach lac. Két qua nghién clu duge gii trinh, bi¢n ludn khoa
hoc, hop 1y Tir cdc két qué nghién cira, NCS da rit ra dugc céc quy luft khoa hoc.
Két lugn da néu bt duge ciic két qua chinh cia ludn 4n di dat dugc. Lufin dn hodn
todn khong ¢6 sy trang I8p so véi ciic 43 &n, lugn viin, lufn dn hay cdng trinh khoa
hoc d cong bd trong va ngodi nude.

Céc ndi dung chinh ciia lujin in da duge NCS cong bé trong 04 bii béo quéc
té. D6 déu 12 cac tap chi khoa hoc chuyén nganh cé uy tin trong va ngodi nuée.
Viée trich diin céc cong trinh d& dugc nghién ciru sinh céng bd trong va ngodi nuée,
tai liéu tham khdo 1 trung thyrc.

Gép ¥: Lugn 4n vin con vii 13i chinh ta va 13i in dn. Phin khio sit hogt tinh
sinh hoc cdn viét Iy do lya chon logi enzyme a-glucosidase, md té rd phuong phip
khio sat hoat tinh trc ché thudng quy vi c6 so sénh véi phuong phip Docking.

Két lugin: Lugn én dép (mg ddy 40 yéu cdu vé ni dung va hinh thire d6i véi
mét lujin 4n Tién s7 dé dugc bio vé tei Hoi ddng cdp Hoc vién. Péng ¥ cho NCS
duge bio vé tai Hoi ddng cip Hoc vién.

9. Nhimg nguoi tham dy ddt clu hoi dé kiém tra kién thirc va trinh d§ nghién ciru
khoa hoc ciia NCS. Lé Trong Dirc.
10. NCS. L& Trong Dirc trd 16i céc cdu hoi néu ra.
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Ciic tic chét tao din xut ester s& tham gia phin (mg d& dang hon dudi dang
acid. Sir dung phé X-Ray nhim xéc dinh céu hinh tuyét dbi, kich thuée, gbe quay,...
11, PGS.TS. Nguyén Tién Céng - Dai dién tip thé huéng din phit biéu y kién biing

viin ban.

Phin I1: Hi dbng hop riéng dé biu ban kiém phiéu, bd phiéu kin vi thio lujn

théng qua quyét nghij cia Hji dbng

1. Ban kiém phiéu gdm 3 nguoi:

| truémg ban: PGS.TS. Trin Nguyén Minh An

2 Oy vién:

TS. Nguyén Tén Phét — Uy vién, thu ky

TS. Pham Dirc Diing — Uy vién

2. Truong ban kiém phiéu cong bd két qua danh gid ludn én (vin ban kém theo):
+ 07 thanh vién hi ddng ddng ¥ tén thinh thong qua ludn &n.
+ 07 thinh vién dénh gié ludn dn dat mirc xut sic.

3. Quyét nghj cia Hoi ddng:

- Két qué bo phiéu dénh gid lujin &n ciia Hoi ddng

+ 07 thanh vién hdi ddng ddng ¥ tén thinh thong qua ludin én.

+ 07 thanh vién dénh gi4 lujn 4n dat mirc xudt sic.

- Nhimg két lugn khoa hoc co ban, nhimg diém méi, déng gép mdi cia ludn dn

+ Téng hop duge 42 hop chit bao gdm céc hop chit trung gian va céc hop chit
chim dj vong 2-thioxothiazolidin-4-one vd 124-triazole tir acid
2-(napthalen-1-yl)acetic. Trong 86, ¢6 39 hgp chit méi theo SciFinder thing 8 nm
2025.

+ Nghién ciru cu tric vé tinh chét ciia céc hop chit 43 tdng hop biing cdc phuong
phép xdc dinh nhiét 49 néng chay, dung méi két tinh; céc phuong phdp phd hién dai
ahu: FT-IR, NMR, HR-MS vi nhiéu xg tia X don tinh thé.

+ Thit nghiém hoat tinh trc ché enzyme a-glucosidase ctia 39 hop chit mdi, déng
théi gidi thich co ché irc ché enzyme biing phuong phép docking phéin ti, so sénh
véi chit déi chimg duong la voglibose.



- Co s& khoa hoc, d tin cdy clia nhimg lufn diém v nhimg két lugn néu trong
Jugn dn
Phuong phép nghién ciru hi¢n dai, khoa hoc, phit hop véi myc tiéu ciing nhu ndi
dung ciia ludn 4n, két qua cia lugn 4n dugc trinh by 1 ring, mach lac, 1y lugn chat
ché do d6 nhitng lujn diém va nhimg két lugn néu trong ludn dn c6 ¥ nghia khoa hoc
va d{ tin cdy cao.
- Y nghia vé Iy lufin, thyc tién va nhing d& nghi sir dung céc két qua nghién ctru
cta lugn én
Cic két qué nghién clru cila lujin &n cé ¥ nghia khoa hoc cao, gop phin véo viée
phét trién cc thude irc ché enzyme a-glucosidase ciia céc hop chit chira dj vong 2-
thioxothiazolidin-4-one va 1,2,4-triazole. Céch &t vin @& va gidi quyét vin dé 1a
hodn todn phit hop, hop 1y vé triét 4. Ludn dn c6 tinh thyc tién cao gop phin phit
trién thubc va déng goép vio co s& dit ligu nganh Duge hoc va Hod hoc.
- Nhimg thiéu s6t vé ndi dung va hinh thirc cia ludn én
+ Néi dung: ciin chinh sira theo gop ¥ ciia hdi déng.
+ Hinh thirc: con 18i in dn, céin sira chia trude khi ndp Thy vign.
- M d) dédp img céc yéu clu cia lugn én
Ludn én c6 dép img ddy di yéu chu vé ni dung va hinh thirc ddi véi mét lugn
dn Tién sT chuyén nganh Hod Hiru co.
- Nhimg diém cin bd sung, sira chira (néu c6) trude khi ndp lujn dn cho Thu vién
Quéc gia Viét Nam
- Kiénnghj ciia Hoi déng vé viéc cong nhin trinh 46 va cdp biing tién sT cho nghién
ctru sinh
Hoi déng nhét tri d& nghj cho NCS. Lé Trong Dire duge nhin hoc vj tién sT Héa
Hitu co.
4. Nghi quyét cia Hdi déng phii duge cdc thanh vién Hoi ddng nhit tri thong qua
béng biéu quyét cong khai
07 thanh vién Hoi ddng nhét tri théng qua biing biéu quyét cong khai.

- e



Phiéin I11:
I. Truéng ban kidm phiéu céng bd két qué ddnh gia luln dn
+ 07 thinh vién hdi déng déng ¥ tén thinh thong qua ludin dn.
+ 07 thiinh vién dénh gid lufin 4n dat mic xudt sic.
+ 07 thanh vién Hai ddng nhét tri théng qua biing biéu quyét cong khai Nghi
quyét Hoi dbng,
3. GS.TS. Nguyén Ciru Khoa - Chi tich Hi déng doc quyét nghj cia HYi dbng.
3. Chil tich Héi dbng tuyén bé Hoi déng 43 hon thinh nhigm vy va trao lai quyén
diéu khién cho Co s dio tao.

THU KY CHU TICH

Mg

GS.TS. Nguyén Ciru Khoa

XAC NHAN CUA
HQC VIEN KHOA HTQ-E 'Eé c{-%}c NGHE




VIEN HAN LAM
KHOA HOC VA CONG NGHE VN

HOC VIEN KHOA HQC VA CONG NGHE

(Mdu 6-HV-Bdn gidi trink chinh sira, b8 sung cdp HV)

CONG HOA XA HOI CHU NGHIA VIET NAM

Dje lip - Ty do - Hanh phic

BAN GIAI TRINH CHINH SUA, BO SUNG LUAN AN TIEN Si
CAP HQC VIEN

Ngity 24 théng 10 n&m 2025, Hoc vi¢n Khoa hoc va Cong nghé di td chire
dinh gié lufin 4n tién si cdp Hoc vién cho nghién ciru sinh L& Trong Dirc theo
Quyét dinh b 828/QD-HVKHCN ngiy 28 thing 08 ndm 2025 cia Giém ddc

Hoc vién,

D& tii: Téng hop, nghién ciru cdu tric vi hogt tinh sinh hoc cia mdt sb
hop chiit chita dj vong tir acid 2-(naphthalen-1-ylacetic

Nganh: Héa hitu co,

Misd: 94401 14

Ngudi hudng din khoa hge: PGS.TS. Nguyén Tién Céng
PGS.TS. Hodng Thj Kim Dung
Theo Bién béan cda Hi ddng, NCS phii bd sung va chinh sira lugn 4n céc

diém sau diy:

Nji dung a¢& nghj chinh sira, bd sung

N¢i dung di duge chinh sira, bo sung
(Ghi rd 56 trang/chuweomg/muc... dd
Y dwge chinh stea)

Chinh sira cic hing sé ghép cia céc
dit ligu phd.

D4i chinh sira & céc bing tdng hop phd
NMR: Bang 3.5 trang 54, Bang 3.19
trang 77, Bang 3.32 trang 98.

Bi¢n lufin thém sy tgo thanh hydrazide
B.

Pi bd sung thém tin hidu cia C=O

amide & trang 41 dé bién lugn sy tao
thanh hydrazide B.

Din tai ligu tham khdo cho quy trinh
thye nghigm.

D4 trich diin cdc tai lidu tham khio cho

quy trinh thyre nghiém & todn myc 2.3
tir trang 32 dén trang 36.




Théo lufin thém vé didu kign phan img | DA thao lujgn didu kién phin mg & myc
4 | d& tpo thinh sin phdm Z hodc E. 3.2.2.2b trang 53.

Nghién ciru sinh chén thanh cim on Qui thiy, cb trong Hai dong dinh gia
lufin dn tién s cdp Hoc vién d3 gép ¥ v tao co hdi cho NCS hodn thién ludn én
ciia minh.

Xin triin trong cam on./.
He NGi mgey 27 thdng 10 ndm 2025
TAP THE HUONG DAN i
(Trucmg hop ed 02 ngudi lurdng din xin chit kf ed 02 NGHIEN C NH

rigtecti, kY va ghi rd he én)

MNgurini nl Nguh'l hudmg diin 2
-/mﬂ}” — A

XAC NHAN CUA HOC VIEN CHU TICH HOI DONG

KHOA Hi‘.;l %Fﬂﬁgﬁllﬁ
GS. TS. m

Nguyén Thi Trung



