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2. Muc tiéu

- Tong hop céac hop chat lai chtra cac di vong quinoline, coumarin va céc di vong
benzodiazepine, benzothizepine, pyrimidine hoac pyrazoline di tir cac ketone a,p-khdng
no c6 chura vong quinolin hoac vong coumarin.

- Thtr nghiém hoat tinh sinh hoc cua cac hop chét lai nhan duoc.
3. Tinh méi va sang tao

- Pé tai tong hop va xac dinh duoc cdu tric héa hoc cua cac hop chat lai
coumarin-pyrimidine mai (08 hop chat) va quinolin-pyrazoline méi (02 hop chat). Panh
gia hoat tinh ctia cac hop chat phan lap dugc: hoat tinh chdng ung thu trén 2 dong té bao
bang mé hinh in vitro (trong 6ng nghiém) va hoat tinh chong dai thao duong. Két qua
nghién ciru da tong hop thanh céng mot s6 hop chét lai coumarin-pyrimidine va quinolin-
pyrazoline méi, hoat tinh vé hoat tinh khang mot s6 dong té bao ung thu & nguoi va hoat tinh
chong dai thao dudng ciing duoc chi ra.
4. Két qua nghién ctru

- Pi tong hop dugc 08 hop chat lai coumarin-pyrimidine va 02 hop chat lai
pyrazoline-quinoline maéi tir cac hop chat ketone o,f-khong no cé chira vong quinolin va
vong coumarin.



- Pi nghién ctru xac dinh cau tric cua cac hop chét thu duoc bang cic phuong
phap phé hién dai nhu 'H, *C-NMR, HSQC, HMBC va phé MS.

- P nghién ctu hoat tinh e ché té bao ung thu in vitro trén 02 dong té bao ung
thur & nguoi 14 té bao ung thu biéu md KB va té bao ung thu gan Hep-G2, hoat tinh chéng dai
thdo dudng ctia mot s6 hop chit lai méi tong hop duoc.

5. San pham
5.1. San pham khoa hoc:

1. Duong Ngoc Toan, Nguyen Dinh Thanh, Mai Xuan Truong, Dinh Thuy Van,
Nguyen Ngoc Thanh, Design, synthesis, molecular docking study and molecular
dynamics simulation of new coumarin-pyrimidine hybrid compounds having anticancer
and antidiabetic activity, Medicinal Chemistry Research, ISI, Q2, IF=1,965, 2023, Vol.
32, pp. 1143-1162.

2. Duong Ngoc Toan, Nguyén Pinh Thanh, Dinh Thay Vén, Hoat tinh chong dai
thao duong va hoat tinh chéng ung thu caa mot s6 hop chat lai coumarin-pyrimidine, Tap
chi Phan tich Ly, Hoa va Sinh hoc, Tap 1 (2023) (Pd nhdn dang).

3. Duong Ngoc Toan, Nguyén Pinh Thanh, Dinh Thiy Van, Téng hop, hoat tinh
doc té bao mot sé hop chat lai pyrazoline-quinoline, Tgp chi Phan tich Ly, Hoa va Sinh
hoc, Tap 2 (2023) (Pd nhan dang).

5.2. San pham dao tao
5.3. San pham ng dung

- 08 hop chat lai coumarin-pyrimidine moéi va 02 hop chat lai quinoline-
pyrazoline méi da duoc tong hop.

- Bo phd IR, NMR, MS cuia 10 hop chat lai mai tong hop dugc.

- 01 quy trinh tong hop cac hop chat lai coumarin-pyrimidine.



6. Phwong thirc chuyén giao, dia chi ing dung, tic déng va loi ich mang lai caa két
qua nghién ciru
6.1. Phwong thicc chuyén giao:

- Két qua cua dé tai dugc cong bd 1a cac bai bao khoa hoc trén céc tap chi trong
nudéc va qudc té va cac bao cao khoa hoc tai cac hoi nghi khoa hoc cip québc gia va qudc
té.

- Buogc nop thu vién lam tai liéu tham khao phuc vu giang day va hoc tap dai hoc va
sau dai hoc chuy@n nganh hoé hitu co, cac hop chat thién nhién, Hoéa duoc, v.v. tai Dai
hoc Thai Nguyén.

6.2. Pia chi &ng dung:

- La tai liéu tham khao cho can bo 1am cong tac nghién ctu, giang vién giang day vé
hoa hoc, tong hop hitu co, hoa duoc.

- Lam tu liéu cho cac cong ty duoc nghién ciru 1am tu lidu phat trién céac loai thudc
méi dac biét 1a trong linh vuc phéat trién thuéc khang ung thu.

- Chuyén giao cho céng ty chuy@n san xuat duoc pham va thuc pham chiic nang, ...
6.3. Tac dong va loi ich mang lai cia dé tai
6.3.1. P6i véi linh vure gido duc va dao tao:

Phuc vu cong tac dao tao dai hoc va sau dai hoc tai BPH Thai Nguyén, két qua cua
dé tai 1a tai liéu tham khao t6t cho sinh vién, hoc vién cao hoc, nghién ciru sinh va can bo
giang day nganh Hoa hoc tai Dai hoc Thai Nguyén.

6.3.2. Poi véi linh vue khoa hoc va cong nghé c6 lién quan:

Két qua cua dé tai co ¥ nghia dic biét trong linh vuc héa hitu hitu co ndi chung va
trong linh vuc t6ng hop hiru co néi riéng. Két qua cong b cua dé tai gitp cho cac nha khoa
hoc trong nuéc va trén thé gisi dang nghién ctru trong linh vuc ndy c¢d thém thdng tin bo ich
vé nhitng hop chét lai coumarin-pyrimidine, quinolin-pyrazoline méi ¢6 cau tric va hoat tinh
sinh hoc ly tha.

6.3.3. Poi véi phat trién kinh té - xa hoi:
Két qua cia dé tai gop phan nang cao sé luong cac hop chat co hoat tinh sinh hoc

cao, lam tang sy lua chon ddi twong va giam dang ké kinh phi trong viéc nghién ciru san



xuat céc loai thuéc méi. Gop phan vao qua trinh tim ra cac chung thudc méi phuc vu doi
séng.

6.3.4. Dbi v6i to chire chit tri va céc co sé ing dung két qua nghién ciu:

- D6i véi t6 chire chii tri, ca nhan tham gia thyc hién dé tai:

+ Nang cao trinh d nghién ciru trong linh vyc tong hop hitu co ctia nhém nghién ciru.

+ Két qua nghién ctru cua dé tai 13 tai liéu phuc vu nghién ciru, dao tao sinh vién,
hoc vién cao hoc nganh su pham ctr nhan hoa hoc cua Truong Pai hoc Su pham - Dai hoc
Théai Nguyén.

+ Cac cong trinh céng bd (nhit 1a cong bd bai bao ISI) s& gbp phin ning cao chét
luong nghién ctru clia cac giang vién tré, gop phan nang cao chit luong, hidu qua dao tao va
nghién ctru khoa hoc ctia Pai hoc Thai Nguyén, tiép can voi trinh d§ nghién ctru khoa hoc
ctia khu vire va thé gidi.

- P6i v6i co s6 ieng dung két qua nghién ciru:

+ Cac cong ty dugc pham ¢ thém nhitng lya chon nghién ctu dé tim ra chiing thuée
méi trong linh vuc e ché su phét trién caa cac chung té bao ung thu
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Xac nhén ciia to chire thyc hién Chii nhiém aé tai

Dwong Ngoc Toan



INFORMATION OF RESEARCH RESULTS

1. General information
Project title: Synthesis and biological activity of some nitrogen-containing heterocycles
carrying quinoline and coumarin.
Code: TNUE-2022-04
Coordinator: Assoc. Prof. Dr. Duong Ngoc Toan
Email: toandn@tnue.edu.vn
Phone: 0975.614.222
Lead agency: University of Education - Thai Nguyen University/
Implementation period: From March 2022 to March 2023
2. Goals

-Synthesis of hybrid compounds containing quinoline, coumarin heterocycles and
benzodiazepine, benzothizepine, pyrimidine or pyrazoline heterocycles derived from a.,f3-
unsaturated ketones containing quinoline or coumarin rings.

- Bioactivity assay of the obtained hybrid compounds.
3. Novelty and creativity

- The topic synthesizes and determines the chemical structure of new hybrid
compounds coumarin-pyrimidine (08 compounds) and quinoline-pyrazoline (02
compounds). Evaluation of the activity of isolated compounds: anticancer activity on 2
cell lines by in vitro model (in vitro) and antidiabetic activity. Research results have
successfully synthesized a number of new coumarin-pyrimidine and quinoline-pyrazoline
hybrid compounds, activity against some human cancer cell lines and antidiabetic activity
was also shown.
4. Research results

- There have been synthesized 08 coumarin-pyrimidine hybrid compounds and 02
new pyrazoline-quinoline hybrid compounds from a,p-unsaturated ketone compounds
containing quinoline rings and coumarin rings.

- Researched to determine the structure of compounds obtained by modern
spectroscopy methods such as 1H, 13C-NMR, HSQC, HMBC and MS spectroscopy.



- The inhibitory activity of cancer cells in vitro on 02 human cancer cell lines, KB
carcinoma cells and Hep-G2 liver cancer cells, has been studied, the antidiabetic activity
of some compounds has been studied newly synthesized hybrid.

5. Products
5.1. Scientific products:

1. Duong Ngoc Toan, Nguyen Dinh Thanh, Mai Xuan Truong, Dinh Thuy Van,
Nguyen Ngoc Thanh, (2023), “Design, synthesis, molecular docking study and molecular
dynamics simulation of new coumarin-pyrimidine hybrid compounds having anticancer
and antidiabetic activity”, Medicinal Chemistry Research (ISI, Q2, IF=1,965), Vol. 32,
pp. 1143-1162.

2. Duong Ngoc Toan, Nguyen Dinh Thanh, Dinh Thuy Van, “Antidiabetic and
anticancer activities of some coumarin-pyrimidine hybrid compounds”, Journal of
Analytical Chemistry, Physics and Biology, Number 1 (2023) (Accepted).

3. Duong Ngoc Toan, Nguyen Dinh Thanh, Dinh Thuy Van, “Synthesis, cytotoxic
activity of some pyrazoline-quinoline hybrid compounds”, Journal of Analytical
Chemistry, Physics and Biology, Number 2 (2023) (Accepted).

5.2. Training products
5.3. Application products

- 08 new coumarin-pyrimidine hybrid compounds and 02 new quinoline-pyrazoline
hybrid compounds have been synthesized.

- IR, NMR, MS spectrum for determining the structure of 10 new synthesized
compounds.

- 02 processes for synthesizing coumarin-pyrimidine hybrid compounds and
quinoline-pyrazoline hybrid compounds.
6. Method of transfer, application address, impact and benefits of research results
6.1. Transfer method

- The research results are the scientific articles published in national and
international journals and scientific reports at national and international scientific

conferences.



- This research article is submitted at the library to be as a reference material for
teaching and learning of undergraduate and graduate programs in major of organic
chemistry, natural compounds, pharmaceutical chemistry, etc. at Thai Nguyen University.
6.2. Application address

- The project report is a reference material for researchers and lecturers of
chemistry, natural products, organic synthesis and pharmaceutical chemistry.

- It is a documentation for pharmaceutical companies to develop new drug type,
especially in the field of development of anti-cancer drugs.

- It can be transferred to the pharmaceutical and functional-food companies.

6.3. Effects and benefits of research results
6.3.1. In term of the education and training field

- It is to serve undergraduate and postgraduate training at Thai Nguyen University.
The results of the research project are good reference material for undergraduate and
graduate students, master and doctoral students, and lecturers in chemistry at Thai
Nguyen University.

6.3.2. In term of relevant science and technology

- The results of this research project have a special significance in the field of
organic synthesis in general and in that of heterocyclic chemistry in particular. The
published results of the research project will provide useful information about the new
quinoline derivatives with structures and interesting biological activities for Vietnamese
and international scientists who are working in this field.

6.3.3. In term of the socio-economic development

- Improve research level in the field of organic synthesis of the research team.

- The research results of the topic are documents for the research and training of
students and graduate students in chemistry bachelor's pedagogy of the University of
Pedagogy - Thai Nguyen University.

- Publicized works (especially ISl articles) will contribute to improving the

research quality of young lecturers, contributing to improving the quality and



effectiveness of training and scientific research of Thai University. Nguyen, access to the
scientific research level of the region and the world.
6.3.4. In term of the implementing institution and establishments applying research
results

- Pharmaceutical companies have more research options to find new kinds of the

drug in the field of the growth inhibition of cancer cells.
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