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TOM TAT

Mot sd thudc chloroquine (D1), favipiravir (D2), hydroxychloroquine (D3),
penciclovir (D4) c6 hoat tinh khang nhiéu loai virus va c6 tiém nang ttc ché SARS-
CoV. Cac théng s8 hda hoc lugng tir dwoc khao sat bang phuong phap ly thuyét
phiém ham mét d6 (DFT). Kha nang trc ché protein ACE2 ctia thu thé chu va protein
6LU7 ctia SARS-CoV-2 dugc danh gid bang phuong phap moé phong docking phan
tt, kha nang twong thich sinh hoc duoc khang dinh thong qua cac thong s6 héa ly
tir hé thong QSARIS va quy tac Lipinski 5. Két qua tinh toan hda lwong tir cho thay
cac thudc nay thich hop cho qud trinh tuong tac gitta cac phan t véi cau trtc
protein. M6 phong docking phan tt chi ra protein ACE2 bi ttc ché€ manh boi cac
thudc khao sat va hiéu qua tic ché€ theo thit tw D2 > D3 > D1 > D4, trong khi kha nang
tec ché cta cac thudce voi protein 6LU7 theo thi tuw D1 >D3 > D2 > D4. Thudc D3 duoc
du doan 1a ¢6 hiéu qua e ché nhét doi vdi 2 protein (DSuung binh=-14,2 kcal.mol) va
¢6 kha nang tuong thich sinh hoc (Khdi luong phan tu: 336,8 amu; LogP: 3.89; Do
phan cuc: 38,7 A3). Vé mit ly thuyét, tat ca cac thudc déu cé tiém nang trong viéc

diéu tri SARS-CoV-2 va dugc khuyén khich thém cac thit nghiém lam sang lién quan.

Tw khoa: Ly thuyét phiém ham mat d6 (DFT), m6 phong docking phéan ti, enzyme
ACE?2, protein 6LU7.
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ABSTRACT

The drugs, chloroquine (D1), favipiravir (D2), hydroxychloroquine (D3), penciclovir
(D4), are well-known performing broad-spectrum activity against a variety of
viruses with high potentiality for the treatment of SARS-CoV-2 disease. Quantum
properties were examined using density functional theory (DFT). The inhibitability
of the drugs towards enzyme ACE2 and SARS-CoV-2 main protease (6LU7) was
evaluated by molecular docking simulation, while their bio-compatibility was
justified by physicochemical properties obtained from QSARIS-based analysis in
reference to Lipinski's rule of five. Quantum analysis suggests that the drugs are
highly favourable for intermolecular interaction towards protein structures.
Docking results indicate that protein ACE2 is strongly inhibited by drugs
investigated and the inhibitory effectiveness is in the order D2 > D3 > D1 > D4 while
the overall inhibitability of the drugs with protein 6LU7 follows the order D1 > D3 >
D2>D4. D3 is predicted as the most effective inhibitor towards both targeted protein
structures (DSaverage -14.2 kcal.mol") and the most bio-compatible molecule (Mass
336.8 amu; LogP 3.89; Polarisability 38.7 A3). The theoretical investigation suggests
all drugs promising for treatment of SARS-CoV-2 infection and encourages in-

related clinical trials.

Keywords: Density functional theory (DFT), molecular docking simulation, SARS-
CoV-2, angiotensin-converting enzyme 2 (ACE2), protein 6LU?7.
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Bui Quang Thanh t6t nghiép ctt nhan chuyén nganh Héa hoc tai Trueong
Dai hoc Su pham, Dai hoc ba Ngmg; nhan béng Thac si chuyén nghanh
Hoa ly thuyét va héa ly tai Truong Dai hoc Khoa hoc, Pai hoc Hué. Tt
nam 2014 dén nay, giang day va nghién cttu tai BO mon Hda ly, Khoa

Hoa hoc, Truong Dai hoc Khoa hoc, Dai hoc Hué.

Linh viec nghién ciru: Hoa hoc vat liéu va vat liéu nano.

Phan T& Quy sinh ndm 1982. Ong t3t nghiép ctt nhan Hoa hoc tai truong
Dai hoc St pham, Pai hoc Hué; nhan béng thac si chuyén nganh Hoa ly
tai truong Dai hoc Sw pham, Pai hoc Hué; nhan béang tién si nganh Héa
ly thuyét va Hoa ly tai treong Dai hoc Khoa hoc, Dai hoc Hué. Hién nay,

ong giang day va nghién cttu tai treong Dai hoc Tay Nguyén.
Linh vwec nghién citu: Hoéa ly va hoa ly thuyét.

Nguyén Vinh Phi sinh ndm 1996. Ong t8t nghiép ctt nhan Héa hoc tai
treong Pai hoc Khoa hoc, Pai hoc Hué; Hién dang theo hoc chwong trinh
thac si chuyén nganh Hoéa ly thuyét va Hoa ly tai truong Pai hoc Khoa
hoc, Dai hoc Hué. Hién nay, 6ng giang day va nghién ctu tai truong Dai
hoc Y Dwoc, Dai hoc Hué.

Linh vwec nghién civu: Hoéa hitu co va Hoa vat liéu.

Nguyén Hé Vii Phong sinh ndm 1979 tai Phu Yén. Nam 2002, 6ng tot
nghiép Dai hoc su pham chuyén nganh Héa hoc. Hién 6ng dang theo
hoc chuong trinh thac si chuyén nganh Héa V6 co tai truong Dai hoc
Khoa hoc, Dai hoc Hué. Hién nay, 6ng cng tac tai truong Trung hoc phd
thong Nguyén Chi Thanh, thanh phé Pleiku, tinh Gia Lai.

Linh viee nghién civu: Hoa ly thuyét.
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Nguyén Thi Thanh Hai sinh ngay 17/04/1982 tai Thita Thién Hué. Ba tot
nghiép ky su chuyén nganh Céng nghé thuc pham va sinh hoc tai truong
Dai hoc Bach khoa, Pai hoc Da Ngmg nam 2005; thac si chuyén nganh
héa ly thuyét va hoa ly tai treong Pai hoc Khoa Hoc, Dai hoc Hué nam
2011; bao vé luan an tién si ndm 2021 nganh hda ly thuyét va hoa ly tai
Truong Pai hoc Khoa hoc, Pai hoc Hué. Hién nay ba cong tac tai Truong
Dai hoc Khoa hoc Hué.

Linh vwec nghién ciru: vat liéu nano, hda duoc.

Nguyén Thi Ai Nhung sinh ndm 1980. Ba t6t nghiép ctt nhan Héa hoc
tai treong Pai hoc Khoa hoc, Pai hoc Hué; nhan bi“mg thac si chuyén
nganh Hoéa ly thuyét va Hoa ly tai treong Dai hoc Su pham, Dai hoc Hué;
nhan béang tién si nganh Hoa ly thuyét tai truong Pai hoc tdng hop
Philipps, Marburg, Cong Hoa Lién Bang Dttc. Ba duoc phong hoc ham

pho gido st nam 2018. Hién nay, ba giang day va nghién cttu tai truong
Dai hoc Khoa hoc, Dai hoc Hué.

Linh viec nghién civu: Héa luwong tir va héa ly thuyét.
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