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10. Can b huéng dan khoa hoc:  Huéng dan chinh: PGS.TS. Mac Dinh Hung

Hudng dan phu: TS. Pham Vin Phong
11. Tom tit cac két qua moi ctia luan an:

Noi dung cua luan an nghién ctu toan dién c6 hé thong dé dua ra diéu kién ti wu
téng hop cac macrocyclic S-peptidomimetic va thir hoat tinh sinh hoc cua cac hop chat
nay trén té bao ung thu va MDA-MB-231, MCF-7. Bét dau tir c4c amino acid tu nhién,
luan 4n d3 str dung cac phuong phap téng hop hiru co phu hop diéu ché f-amino acid véi
hiéu suat t6t va dic biét 1a san pham thu dwoc van gitt duoc trung tdm bat doi. Céc -
amino acid tong hop duoc 1a chit dau cho cac chuyén hoa tiép theo dé tong hop céc dan
Xuit bis-N-ankylated S-petidomimetic. Luan an di khao sat va téi wu diéu kién phan tng
RCM (Ring-Closing Metathesis) cac dan xuat bis-N-ankylated f-peptidomimetic dé tao
thanh cac macrocyclic f-peptidomimetic, phan tng c6 do chon loc tét va hiéu suét cao.
Ap dung tong hop thanh cdng 07 macrocyclic S-petidomimetic mai chira tir 9-13 canh
bang phan tng RCM sir dung xUc tdc Grubbs-2. Theo théng tin ching toi nhan duoc
chua c6 cong trinh nao céng bd da tong hop macrocyclic S-peptidomimetic chia 2
nguyén tir N trong vong nhu luan an da thuc hién.



Bén canh d6 luan an da tong hop thanh cong 02 dan xuat biphenyl peptidomimetic
méi vai 2 chudi peptide dbi xing & vi tri 2,2” vong phenyl c¢6 chtra 3 amino acid mdi
chudi. Dit liéu nhidu xa tia X don tinh thé cua 2 biphenyl peptidomimetic, cho thay ca hai
cau trac déu xuat hién lién két hydro noi phan tu, lién két hydro lién phan tir. Dit liéu
nhiéu xa tia X don tinh thé cta hai hop chat tong hop dugc khdng nhitng cung cap thong
tin vé cau tric ma con gilp cac nha khoa hoc c6 nhitng dinh huéng trong thiét ké céac
peptidomimetic.

12. Kha niing tmg dung thuc tién:

- Luan 4n d3 hoan thién 02 quy trinh tong hop cac dan xuat peptidomimetic, 1a co
sO dé cac nha Hoa hoc c6 thé tham khao sir dung tong hop macrocyclic S-peptidomimetic
va biphenyl peptidomimetic.

- Cung cap dir lidu vé phd NMR, HRMS, dir liéu nhiéu xa tia X don tinh thé cia
mot s hop chat macrocyclic S-peptidomimetic va biphenyl peptidomimetic tong hop
duogc, phuc vu cho nghién ctru khoa hoc va dao tao nguén nhan luc chét lugng cao cho xa
hoi.

- Két qua ther hoat tinh sinh hoc céc hop chat macrocyclic S-peptidomimetic tong
hop duoc cho thay hoat tinh tc ché té bao ung thu va MDA-MB-231, MCF-7, dic biét
hoat tinh wrc ché tt véi hop chat vong 11-13 canh, diéu nay giup dinh hudng cho viéc tim
kiém nhitng hop chat mai ¢6 tiém ning (ng dung vao thuc té.

13. Cac hudng nghién ctru tiép theo:

Téi uu héa cau tric macrocyclic peptidomimetic cac hop chat c¢6 ¢& vong 9-12
nham thu duoc hop chat c6 hoat tinh tét hon.
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chi Phan tich Ly Hoéa Sinh T.24 (No.3).

3. Thuy Quynh Le, Xuan Tu Nguyen, Hung Huy Nguyen, Dinh Hung Mac and Thai
Thanh Thu Bui (2020), “Crystal structure of a tripeptide biphenyl hybrid
C50H56N6010.0.5H20”, Acta Cryst. E76, pp. 257-260.

4. Dinh Hieu Tran, Xuan Tu Nguyen, Thi Minh Chau Tran, Thuy Quynh Le, Chang Ho
Oh, and Dinh Hung Mac (2020), “Synthesis of Macrocyclic B-Peptidomimetics by Ring-
Closing Metathesis”, ChemistrySelect. V.5, pp. 12232-12235.



5. Xuan Tu Nguyen, Thuy Quynh Le, Tra My Bui Thi, Dinh Hung Mac and Thai Thanh
Thu Bui (2020), “Synthesis and crystal structure of peptide dimethyl biphenyl hybrid
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INFORMATION ON DOCTORAL THESIS

1. Full name: Nguyén Xuan Ta 2. Sex: Male
3. Date of birth: November 20, 1982 4. Place of birth: Nghé An

5. Admission decision number: Decision No. 2556/QD-DHKHTN issued on 26/7/2017
by the Rector of Hanoi University of Science.

6. Changes in academic process:

- Decision on extention No. 318/Qb-DHKHTN issued on 01/02/2021 and No. 231/ Qb-
DHKHTN issued on 27/01/2022 by the Rector of Hanoi University of Science.

- Decision on expelling and returning the PhD student to the local authority/workplace
No. 596/Qb-bHKHTN issued on 02/03/2023 by the Rector of Hanoi University of
Science.

7. Official thesis title: Synthesis and study of the biological activity of peptidomimetics
8. Major: Organic Chemistry 9. Code: 9440112.02

10. Supervisors:

- Main supervisor: Assoc. Prof. Dr. Mac Dinh Hung

- Co-supervisor: Dr. Pham Vian Phong

11. Summary of the new findings of the thesis

The thesis comprehensively and systematically studies the optimal conditions for
synthesizing macrocyclic p-peptidomimetics and tests the biological activity of these
compounds on MDA-MB-231 and MCF-7 breast cancer cells. Starting from natural
amino acids, the thesis employed appropriate organic synthesis methods to prepare f-
amino acids with good yield, and notably, the resulting products retained their chiral
centers. The synthesized f-amino acids served as the starting materials for subsequent
transformations to synthesize bis-N-alkylated p-peptidomimetic derivatives. The thesis
investigated and optimized the condition for the Ring-Closing Metathesis (RCM)
reaction of bis-N-alkylated p-peptidomimetic derivatives to form macrocyclic p-
peptidomimetics, achieving good selectivity and high yield. The result was then applied
to successfully synthesize 7 new macrocyclic p-peptidomimetics containing 9-membered
to 13-membered rings using the RCM reaction with Grubbs-2 catalyst. As far as we are
aware, no previous work has reported the synthesis of macrocyclic S-peptidomimetics
containing 2 nitrogen atoms in the ring as done by this thesis.



In addition, the thesis successfully synthesized 2 new biphenyl peptidomimetic
derivatives with two symmetric peptide chains at the 2,2' positions of the phenyl rings,
each chain containing 3 amino acids. The single-crystal X-ray diffraction data of the two
biphenyl peptidomimetics showed that both structures exhibited intramolecular hydrogen
bonds and intermolecular hydrogen bonds. The single-crystal X-ray diffraction data of
the two synthesized compounds not only provided information about their structures but
also guided scientists in the design of peptidomimetics.

12. Practical applicability, if any:

- The thesis has completed two synthetic processes for peptidomimetic derivatives,
providing a reference for chemists to use in synthesizing macrocyclic fg-peptidomimetics
and biphenyl peptidomimetics.

- It provides NMR, HRMS, and single-crystal X-ray diffraction data for some
synthesized macrocyclic S-peptidomimetic and biphenyl peptidomimetic compounds,
supporting scientific research and contributing to the training of high-quality human
resources for society.

- The results of the biological activity tests on the synthesized macrocyclic f-
peptidomimetic compounds showed inhibitory activity against MDA-MB-231 and MCF-
7 breast cancer cells, with particularly good inhibition by compounds with 11-13-
membered rings. This helps guide the search for new compounds with potential practical
applications.

13. Further research directions, if any:

Optimize the structure of macrocyclic peptidomimetic compounds with 9-12-membered
rings to obtain compounds with better biological activity.
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