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10. Can bd huéng dan khoa hoc: PGS.TS. Lé Tuén Anh va PGS.TS. Tran Thi Thanh Van
11. Tém tat cac két qua moi cua ludn an:
11.1. Muc dich va doi twong nghién cuu cua lugn an
Luan 4n hudng t&i viée thiét ké va tong hop cac phan tir lai méi két hop gitta khung
vong lon (aza-14-crown-4 ether va aza-14-thiacrown-4 ether) va di vong chira nitrogen
(piperidone va tetrahydropyridine). Nghién ctru nham 1am rd mdi quan hé cau tric — hoat
tinh sinh hoc (SAR), dong thoi tim kiém cac hop chat co tiém ning tmg dung trong diéu
tr1 ung thu va dai thdo duong type 2.
Dbi tugng nghién ciru cu thé cta dé tai bao gdm cac nhom chat va cac ndi dung thyc
nghiém sau:

- Céc tién chat va san pham tong hop:



+ Céc tién chat dialdehyde podand (dan xuat tir diethylene glycol va diethylene
disulfide).
+ Dan xuat crown-4 ether (7a-d) va thiacrown-4 ether (9a-d) chira nhan piperidone.
+ Dan xuit thiacrown-4 ether chtra nhan tetrahydropyridine - THP (10a-e).
+ Dan xuit chuyén hoa hoa hoc tir crown ether 7a (11, 12, 13)
Hoat tinh sinh hoc ting dung:
+ Hoat tinh gay doc té bao (in vitro qua phuong phap SRB) trén cac dong té bao
ung thu nguoi (HepG2, MCF-7, A549).
+ Hoat tinh tc ché enzyme a-glucosidase lién quan dén diéu tri tiéu duong type 2.
11.2. Cac phwong phap nghién cieu da sw dung
Céc hop chat myc tiéu duoc tong hop bang phan img ngung tu da tac nhan Petrenko—
Kritschenko két hop v&i cac phan tng hitu co théng dung nhu thé nucleophile va chuyén
héa nhom chire. Qua trinh tong hop dugc theo ddi bang sic ky 10p mong, san pham dugc

tinh ché bang sic ky cot va két tinh lai.

Hop chét téng hop dugc phan tich va xac dinh cAu truc toan dién duya trén céc dir
kién pho hién dai (IR, 'H-NMR, C-NMR, HRMS) va phuong phap nhiéu xa tia X don
tinh thé (X-ray) dé 1am rd c4u hinh 1ap thé.

Hoat tinh gdy ddc té bao dugc danh gia bang phuong phap SRB trén cac dong té
bao ung thu ngudi, trong khi hoat tinh e ché a-glucosidase duoc xac dinh thong qua gia
trj ICso va so sanh v&i chat chuan acarbose. Nghién ctiru mé phong phén tir dugc thuc hién
bang phuong phap mo hinh héa déng dang va molecular docking trén phan mém MOE, két
hop phan tich twong tac bang Discovery Studio.

11.3. Cédc két qua chinh ciia ludn én

Luén an da tong hop thanh cdng 18 hop chat, trong d6 ¢6 16 hop chat mai, bao gom
c4c dan xuat crown ether va thiacrown ether chira nhan piperidone, tetrahydropyridine ciing

cac san pham chuyén hoa tuong tng.

- 4 .dan xuat crown ether c6 chira nhan di vong piperidone (7a-d).



- 04 dan xuat trithiacrown ether ¢ chtza nhan di vong piperidone (9a-d).
- 05 dan xuat trithiacrown ether c6 chira nhan di vong tetrahydropyridine (10a-d).
- 03 dan xuat chuyén hda (11-13)

CAu trc cua toan bo céc hop chat di duoc xac 1ap bang cac phuong phap phd hién
dai; d6ng thoi cau tric tinh thé caa hai hop chit dai dién (7¢) va (9d) duoc xac nhan bang

nhiéu xa tia X don tinh thé.

V& phuong dién khao sat hoat tinh sinh hoc, 16 hop chét khao sat khong bidu hien
hoat tinh gay doc té bao dang ké trén cac dong té bao ung thu duoc thir nghiém (HelLa,
MCF7, RD, HepG2 va Lul). Nguoc lai, khao sat kha nang &c ché enzym a-glucosidase
cho thay 05 hop chat (9a), (9b), (9d), (10a) va (10d) thé hién hoat tinh dang cha y véi mic
phan tram ¢ ché cao 80-90% tc ché ¢ nong do 256 pg/mL va gia tri ICso thap hon dang
ké so véi cac hop chat khac. Trong sé d6, hai hop chat (9b) c6 gia tri ICso = 2,7240,13
Hg/mL) va (10a) c6 gié tri ICso = 2,4240,26 ng/mL thé hién kha ning &c ché ni bat nhat,
vuot troi so vai chat chuan acarbose, cho thay tiém nang tro thanh cac khung cau tric dan

dau cho dinh huéng phat trién chat uc ché a-glucosidase mai.

12. Cac hudng nghién ctru tiép theo:

Tiép tuc nghién ctru tong hop phat trién diy hop chit crown ether méi chira cac di
t6 S, N va khao sat hoat tinh sinh hoc ctia day hop chat nay. Két hop sir dung phuong phap
molecular docking dé toi wu hoa ciu tric phan tir hop chat tong hop dugc nham nang cao
hoat tinh.
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6. Changes in academic prcess

- Extension of training duration according to Decision No. 5271/QD-DHKHTN dated
December 31, 2025.

- Revision of the thesis title based on the conclusions of the academic seminar: The

original title "Study on the synthesis and cytotoxicity evaluation of some thiacrown



ether derivatives containing nitrogen heterocycles™ was amended to "Study on the
synthesis, structure, and biological activity evaluation of aza-14-crown-4 ether and
aza-14-thiacrown-4 ether derivatives".
7. Officical thesis title: Study on the synthesis, structure, and biological activity
evaluation of aza-14-crown-4 ether and aza-14-thiacrown-4 ether derivatives
8. Major: Organic Chemistry
9. Code: 9440112.02
10. Supervisors: Assoc. Prof. Dr. Le Tuan Anh and Assoc. Prof. Dr. Tran Thi Thanh
Van
11. Summary of the new findings of the thesis
11.1. Objectives and subjects of research
This dissertation focuses on the design and synthesis of novel hybrid molecules
combining macrocyclic frameworks (aza-14-crown-4 ether and aza-14-thiacrown-4
ether) with nitrogen-containing heterocycles (piperidone and tetrahydropyridine). The
study aims to elucidate the structure—activity relationships (SAR) of these hybrid
systems and to identify compounds with potential applications in cancer therapy and
type 2 diabetes treatment.
The research subjects include the following classes of compounds and experimental
investigations:
Synthetic precursors and target compounds:
+ Dialdehyde podand precursors derived from diethylene glycol and diethylene
disulfide.
+ Piperidone-containing crown-4 ether derivatives (7a—d) and thiacrown-4 ether
derivatives (9a-d).
+ Tetrahydropyridine-containing thiacrown-4 ether derivatives (10a—e).
+ Chemically transformed derivatives obtained from crown ether 7a (11-13).
- Biological activity evaluations:
+ In vitro cytotoxicity evaluation via the SRB assay against representative human
cancer cell lines (HepG2, MCF-7, A549).



+ In vitro a-glucosidase enzyme inhibitory assay related to the treatment of type 2

diabetes.
11.2. Research methodologies

The target compounds were synthesized through the Petrenko—Kritschenko
multicomponent condensation reaction in combination with conventional organic
transformations, including nucleophilic substitution and functional group modifications.
Reaction progress was monitored by thin-layer chromatography (TLC), and the products
were purified by column chromatography and recrystallization.The structures of the
synthesized compounds were comprehensively characterized using advanced
spectroscopic technique(IR, *H-NMR, 3C-NMR, HRMS), and single-crystal X-ray
diffraction (X-ray) for stereochemical verification. Cytotoxic activity was evaluated
using the SRB assay on selected human cancer cell lines, whereas a-glucosidase
inhibitory activity was assessed through ICso determination and comparison with the
reference inhibitor acarbose. In silico studies were conducted using homology modeling
and molecular docking approaches implemented in MOE 2019.0102, followed by
protein—ligand interaction analysis using Discovery Studio.
11.3. Main results of the thesis

A total of 18 compounds were successfully synthesized, including 16 previously
unreported compounds. These comprise various crown ether and thiacrown ether
derivatives:

04 crown ether derivatives containing a piperidone heterocycle (7a-d).

04 trithiacrown ether derivatives containing a piperidone heterocycle (9a-d).

05 trithiacrown ether derivatives containing a tetrahydropyridine subunit (10a-e).

03 transformed derivatives (11-13).

The structural elucidation of all compounds was clearly established via *H-NMR,
BC-NMR, IR, and HRMS. Furthermore, the crystalline architectures of two
representative compounds, (7¢) and (9d), were directly confirmed by single-crystal X-

ray diffraction, validating the synthetic pathways and the proposed structural models.



Biological evaluation revealed that none of the sixteen tested compounds exhibited
significant cytotoxic activity against the investigated cancer cell lines (HeLa, MCF-7,
RD, HepG2, and Lul). In contrast, a-glucosidase inhibition studies identified five
compounds, namely (9a), (9b), (9d), (10a), and (10d), as potent inhibitors, displaying
inhibition rates of 80-90% at a concentration of 256 pg/mL and considerably lower ICso
values than the remaining compounds. Among them, compounds (9b) (ICso = 2.72 +
0.13 ug/mL) and (10a) (ICso=2.42 + 0.26 pg/mL) demonstrated the strongest inhibitory
activities, outperforming the reference drug acarbose. These findings suggest that the
trithiacrown ether scaffold represents a promising lead structure for the development of
novel a-glucosidase inhibitors for the treatment of type 2 diabetes mellitus.

12. Futher research directions

To continue the synthesis and development of novel crown ether series containing
multiple S, N heteroatoms, and to comprehensively evaluate their broader biological
profiles. Additionally, molecular docking methods will be integrated into the synthetic

loop to optimize the molecular architecture of the target compounds to further enhance
their potency.
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