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ABSTRACT

Belinostat is a histone deacetylase inhibitor for the treatment of
hematological malignancies and solid tumor. In this study, belinostat
analogues were successfully synthesized through a simple and effective
process suited to laboratory scale in Vietnam including 6 steps: i)
Preparation of m-nitrobenzaldehyde using KNO3/H,SO.; ii) Use of Wittig
reaction with ylide compound as the nucleophile; iii) Reduction of -NO-
group. iv) Preparation of sulfonyl; v) Substitution reaction with amines as
the nucleophile; and vi) Synthesis of hydroxamate by NH,OH. Belinostat
derivatives were obtained in good yields. The structures of the products
were confirmed by *H-NMR and MS spectra. The evaluation of HDAC
inhibitory capacity of the synthesized compounds in silico was also
carried out to investigate the biological activity.

TOM TAT

Belinostat la thuoc c6 kha nang ikc ché enzyme HDAC khd tot, dwgc siv
dung diéu tri cac khoi u dc tinh vé huyét hoc va khéi u ran. Trong nghién
cleu ndy, cde dan xudt twong tw belinostat da dwoc tong hop thanh cong
qua quy trinh don gian va hiéu qud, phu hop voi quy mé phong thi nghiém
tai Viet Nam. Quy trinh trai qua 6 buoc: i) Tao m-nitrobenzaldehyde sur
dung tac nhin KNO3IH;SOs; ii) Phan img Wittig sir dung cht than hach
ylide; iii) Khir nhém —NO; thanh —NHy; iv) Phan itng tao sulfonyl; v) Phan
ing thé than hach véi cac amine; va vi) Phan ieng tao thanh hydroxamate
véi tac nhan NHOH. Két qua cdc dan xudt da dwoc tong hop thanh cong
voi hiéu sudt toan phcfn tirong ddi cao, cau tric duwoc xac dinh dwa trén
cdc phwong phdp phé nghiém bao gom *H-NMR va MS va ddanh gid kha
nang tre ché HDAC bang phwong phdp in silico.

Trich dan: Nguyén Cudng Qudc, Huynh Nhu Thao, Nguyén Thi Huynh Trang, Dang Thi Thu Thao, Huynh
Thanh Ngan, Tran Nguyén Gia Huy, Nguyén Hong Thi, V5 Thi Nhu Y, Ha Thi Kim Quy, Lé Thi
Bach, Nguyén Trong Tuén, Bui Thi Biru Hué va Tran Quang B¢, 2020. Thiét ké, téng hop va danh
gi4 kha ning trc ché enzyme histone deacetylase (HDAC) in silico ciia mot sb dan xuét tuong tu
belinostat. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 56(S6 chuyén d&: Khoa hoc tu nhién)(2):

1-9.
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1 GIOI THIEU

Enzyme histone deacetylase (HDAC) xuc tac
cho qua trinh deacetyl hoa nhom e-N acetyllysine
amino acid & phan duéi cua histon. Nhiéu nghién
clru gan day vé HDAC da chi ra rang hoat dong bat
thudng caa enzyme nay c6 lién quan dén nhiéu bénh
ung thu. Trong té bao ung thu co su huy dong qua
mirc cac enzyme HDAC, gdy nén hién tuong giam
sy acetyl hoa cua histone, cac chét irc ché HDAC c6
thé ngan chan qua trinh nay théng qua viéc lam thay
d6i biéu hién gen gy ung thu hay cac gen wc ché
khéi u (Roth et al., 2001). Belinostat 1a thudc trc ché
HDAC dugc FDA Hoa Ky phé duyét vao nam 2014,
chi dinh diéu tri ung thu hach té bao T ngoai Vi va
cac khéi u ac tinh vé huyét hoc (Plumb et al., 2003;
Poole, 2014). Ké thira hoat tinh sinh hoc cao cua
belinostat, nghién ciru d tién hanh tong hop cac dan
XUt twong tu VOi Muc tiéu tao ra cac dan xut mai,
g6p phén phat trién cac loai thudc chira bénh co tiém
nang ¢ ché HDAC. Bang cach giit nguyén phan cau
ndi cacbon va nhém churc hydroxamic, thay khung
phenyl cia belinostat bang cac dan xuit amine mang
cac nhom thé R khac nhau (Hinh 1a). Két hop voi
Su trg giup cua mdy tinh hay con goi la phuong phap
in silico, nghién ctru da tién hanh docking phén tu
danh gia kha nang tc ché HDAC v6i mong mudn
mé hinh hoa du doan vi tri, cdu hinh thuin loi ma
phan tir ligand ¢6 thé gan két trén enzyme, tir d6 xac
dinh dugc tim hoat dong cac hop chat véi enzyme,
dic diém vé cdu triic va twong tac phéan tir co kha
nang ¢ ché HDAC.

2 NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén liéu

Céc hoa chét va dung méi sir dung c6 ngudn gbc
tir Merck, An Do, Trung Qudc va Viét Nam. Séc ky
ban mong st dung ban nhom silica gel 60 Fass trang
san do day 0.2 mm (Merck). Séc ky cot st dung
silica gel ¢& hat 0.04-0.06 mm (Merck). Két qua pho
H-NMR dugce do trén may cong hudng tir hat nhan
Bruker Avance 500 NMR Spetrometer (d0 dich
chuyén héa hoc 8 dugc tinh theo ppm, hing sé twong
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tac J tinh bang Hz) tai Vién Hoa hoc-Vién Han Lam
Khoa hoc Viét Nam va may cdng hudng tir Bruker
300 NMR tai Pai Loan. Phé khdi lwong MS dugc
do trén may 1100 series LC/MS/MS Trap Agilent
tai vién Hoa hoc-Vién Han Lam Khoa hoc Viét
Nam. Nhiét d nong chay dugc do trén may Stuart
Scientific. Cac phan mém sir dung Chem3D 16.0,
Gaussian 09W, GaussView 6.0, Open Babel,
AutoDock 4.2, AutoDock Vina, Discovery Studio
2019 Client dugc chay trén may tinh Toshiba
Satellite P55-A5200 vi xur ly Intel® Core™ i5-
3337U, GPU Intel HD Graphics 4000, RAM 8GB,
Window 10. C4u triic tinh thé enzyme duoc tai vé tir
trang web chinh thirc cia ngan hang di liéu Protein
Data Bank (PDB). PDB la ngan hang qudc té chira
hon 81000 dir li¢u cau tric protein ba chiéu, phan
I6n ching duoc xac dinh bang phuong phap tinh thé
tia X, con lai duoc xac dinh bang phé cong huong
tu NMR.

2.2 Phwong phap nghién ciru

Trong nghién ctru nay, viéc kiém tra kha nang e
ché enzyme histone deacetylase cua cac din xuat
tong hop dugc thuc hién bang cach docking phan tir
cac dan xuat vao phan tir enzyme HDACS (So d6 1)
tiép theo kiém tra cac twong tac gitta cac din xuat
nay voi enzyme HDACS, tim tam lién két cua cac
ligand v6i enzyme, hinh dang lién két, tinh toan
nang luong lién két (kcal/mol) va so sanh véi hop
chét ¢ hoat tinh tcc ché HDAC manh 1a belinostat.
CAu tric hoa hoc 2D ban dau cua cac dan xuit duoc
vé chuyén ddi ty dong sang 3D bing phian mém
Chem3D 16.0 tiép theo tién hanh t&i wu hod céu tric
phan tir, qua trinh dugc thyc hién bang phan mém
Gaussian 09W véi phuong phap ban thuc nghiém
(semi-empirical) PM6. Enzyme HDACS8 (pdb id:
1t67) duogc tai tir ngdn hang protein (Protein Data
Bank www.pdb.org/pdb). Docking phan tu gitra
ligand va enzyme duoc thuc hién bang bo cong cu
AutoDockTools 1.5.6 ¢6 tich hop sin bd phin mém
AutoDock Vina va AutoDock (Trott and Olson,
2010; Rizvi et al., 2013). Két qua chi ra twong tac
giita cac dan xuit vé6i enzyme, biéu dién cac twong
tac trén mat phiang 2D dugc phan tich bang phan
mém Discovery Studio 2019 Client.


https://en.wikipedia.org/wiki/US_FDA
https://en.wikipedia.org/wiki/Peripheral_T-cell_lymphoma
http://www.pdb.org/pdb
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So d@6 1: Quy trinh tién hanh docking phén tir

Phuong phap dun hoan luu ¢6 dién dugc sir dung
dé tong hop cac dan xuat twong tu belinostat. Tién
hanh theo ddi qua trinh phan wng bang sic ky 16p
mong silica gel (TLC). Cac dan xuét sau khi tong
hop, dugc tinh ché bang sic ky cot silica gel sau do
két tinh lai dé thu duoc san pham cé d6 tinh khiét
cao va xéc dinh ciu trac bang cac phuong phap phd
nghiém hiru co bao gdm NMR, FT-MS. Cac budc
tién hanh tong hop cac dan xuat bao gdm:

‘Budc 1: Biéu ché m-nitrobenzaldehyde tir tac
chat ban dau benzaldehyde.

Buac 2: Thyuc hién phan @ng tao mach cacbon
chira lién két doi trans -C=C- sir dung phan ang
Wittig véi chat than hach ylide.

Budc 3: Khir nhém —NO; thanh —NH,.

Budc 4: Tao nhém sulfonyl chloride bang tac
nhéan chinh la CuCl va khi SO,.

‘Budc 5: Téng hop cdce sulfonamide bang cdch
thé than hach cdc sulfonyl chloride vdi cdc amine.

Buéc 6: Phan 1ng tao chic hydroxamate.
3 KET QUA VA THAO LUAN

Ném dan xuit c6 khung tuong tu belinostat da
duoc tong hop thanh céng, quy trinh tong hop toan

phan tuong dbi don gian, nguyén ligu ré tién. Viec
xéc dinh cac chat trung gian va san pham cudi cing
dira trén dit liéu phd NMR. Cu thé tac chét 2 co su
Xuét hién cuaa 5 tin hiéu proton trong do6 tin hidu co
d6 dich chuyén & = 10.12 ppm duoc quy két cho
proton thudc nhém aldehyde —CHO. Tin hiéu phd
clia tac chét 4 cho thay co su bién mét cua tin hiéu
proton nhom aldehyde. O viing tir truong thap, co su
XUt hién cia miii gidn rong véi do dich chuyén hoa
hoc 8= 12.63 ppm duoc quy két cho proton -COOH,
cac miii 8=6.74 ppm (J= 16.2 Hz) va &= 7.70 ppm
(J= 15.6 Hz) dic trung cho alkene dang trans tng
v6i ddng phan dang E va dé dich chuyén hoa hoc tai
5= 3.83 ppm duogc quy cho 3 proton ciia nhom
methoxy —OCHa. Dir liéu phd cua 5, ¢ ving tir
truong cao ¢6 su Xuat hién miii dan rong véi cuong
d6 twong ddi bang 2 va do dich chuyén hoa hoc 8=
3.74 ppm dugc quy két cho proton cia nhom —NHo.
Tac chat 6 kém bén nén viéc tinh ché san pham gap
nhiéu kho khin vi vay hop chit 6 dugc sir dung vao
giai doan tiép theo ma khong can tinh ché. Két qua
dir liéu phd cta nam dan xuat da téng hop cho thay
¢6 sy bién mét tin hiéu singlet ciia 3 proton nhom
methoxy & viing tir truong thip. Thay vao do, co su
Xuit hién cac mii proton dao dong tir 10.80-10.70
ppm va 9.54-9.11 ppm déc trung 1an luot cho céc tin
hiéu ctia proton nhém —OH va proton >NH cuaa
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nhom chirc hydroxamate. Cu thé, & dan xuit 7a c6
su xuat hién cua 11 tin higu proton. Trong do, tin
hiéu tai vi tri 6= 8.99 dac trung cho nhém >NH
thugc ving cau ndi. Phé MS cho thiy peak ion gia
phan t&r m/z [M+Na]*= 421.3293 phu hgp vdi cong
thire C1sH1:CIN3OsSNa. DAn xuit 7¢ c6 su xuat hién
cua 15 tin hiéu proton va sy Xuit hién dic trung cua
tin hiéu miii doublet 5= 4.04 ppm (J= 6.5 Hz) dic
trung cho 2 tin hiéu proton cua —CHz— trén vong
benzyl. Ph MS cho thay thay peak ion gia phan tir
m/z [M+H]*= 351.0808 phu hop véi cong thic
Ci16H15FN,0,S. Dan xuét 7d co su xuét hién caa 18
tin hiéu proton va ¢ ving tir trudng cao xut hién
miii singlet 8= 3.31 ppm déc trung cho 3 tin hiéu
proton cia —CHs ¢ vi tri para vong benzyl. Dir liéu
phd MS cho thay thiy peak ion gia phan tir m/z
[M+H]*= 347.1060 phi hop Véi cong thuc
C17H1sN20,4S. Dan xuét 7f ¢6 sy xuat hién cua 16 tin
hiéu proton, sy xuit hién ciia miii multiplet 5= 7.28-

00 O

4 S OH
\N/ N/
H H

Nhém  Ving caunoi  Nhom ket
khoa hoat thic gan
dong kém

a
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7.20 dac trung cho 5 proton trén vong benzyl thudc
ving khoa hoat dong. Dix liéu phé MS cho thay thay
peak ion gia phan tr m/z [M+H]*= 333.0920 phu
hop véi cong thirc C16H16N204S. Dan xuat 7K co sur
xuat hién cia cac tin higu proton multiplet nam &
ving tir trudng cao dao dong tir 2.96 ppm dén 1.01
ppm déc trung cho 11 proton trén vong cyclohexyl.
Phé MS cho thay thay peak ion gia phan tir m/z
[M+H]*= 325.1228 phu hop véi cong thic
CisH20N204S. Tur cac dit ligu phd trén da cho thiy
viéc tong hop cac dan xuat tuong tw belinostat duoc
thuc hién thanh c6ng. Quy trinh téng hop toan phan
cac dan xuit twong tu belinostat duoc minh hoa cu
thé trong Hinh 2. Cé4c phan ung thuc hién xay ra
nhanh chéng, diéu kién ém diu, thoi gian két thic
céc phan tng twong ddi ngin, cac tac chit thong
dung, pht hop v&i quy mo phong thi nghiém tai Viét
Nam.

14 Ainternal cavity

b

Hinh 1: (a) CAu triic chung ciia cic din xuit ic ché HDAC; (b) Céu triic trung tim hoat dong HDAC

3-Nitrobenzaldehyde (2): Chat ran mau vang.
Hiéu suat 70%. R=0.42 (EtOAc:Hex = 1:4). H-
NMR (300 MHz, CDCls, 6 ppm): 10.12 (s, 1H,
—CHO), 8.71 (dd, J= 1.8 Hz, 1H, >CH-), 8.47-8.71
(m, 1H, >CH-), 8.21-8.25 (m, 1H, >CH-), 7.76 (t,
J=7.95 Hz, 1H, >CH-).

Methyl (E)-3-(3-nitrophenyl)acrylate (4): Chat
rin mau vang nhat. Hiéu suat 64.3%. R=0.35
(EtOAc:Hex = 1:5). 'H-NMR (300 MHz, CDCl3, 6
ppm): 8.37 (d, J= 1.8 Hz, 1H, >CH-), 8.24 (dd, J.=
1.5 Hz, J,= 1.2 Hz, 1H, >CH-), 7.80 (d, J= 7.8 Hz,
1H, >CH-), 7.72 (d, J= 15.9 Hz, 1H, =CH-), 7.58
(t, J=7.95 Hz, 1H, >CH-), 6.55 (d, J= 15.9 Hz, 1H,
=CH-), 3.83 (s, 3H, —CH3).

_ Methyl (E)-3-(3-aminophenyl)acrylate (5): Chat
ran mau vang. Hiéu suat 92%. R=0.26 (EtOAc:Hex
=1:5). *H-NMR (300 MHz, CDCls, §ppm): 7.60 (d,

J= 15.9 Hz, 1H, =CH-), 7.17 (t, J= 7.65 Hz, 1H,
>CH-), 6.92 (d, J= 7.8 Hz, 1H, >CH-) 6.81 (t, J=
1.8 Hz, 1H, >CH-), 6.68-6.72 (m, 1H, >CH-), 6.37
(d, J= 15.9 Hz, 1H, =CH-), 3.79 (s, 1H, ~CHs3), 3.73
(s, 2H, ~NHy).

(E)-3-(3-(N-(4-Chloro-3-
nitrophenyl)sulfamoyl)phenyl)-N-
hydroxyacrylamide (7a): Chat rin mau vang nhat.
Hiéu suat 24%. Mp: 201.0-202.3°C. R =0.45
(EtOAc). H-NMR (500 MHz, DMSO, & ppm):
10.71 (s, 1H, —OH), 9.54 (s, 1H, >NH), 8.99 (s, 1H,
>NH), 7.35 (d, J= 16 Hz, 1H, =CH-), 7.20 (t, J=
7.75 Hz, 2H, 2 >CH-), 6.96 (d, J= 7.5 Hz, 1H,
>CH-), 6.92 (s, 1H, >CH-), 6.78 (dd, 2H, J:=2 Hz,
J,=8Hz2>CH-), 6.37 (d, J=15.5 Hz, 1H, =CH-).
MS (IDA) m/z 421.3293 [M+Na]*.
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(E)-3-(3-(N-(4-
Fluorobenzyl)sulfamoyl)phenyl)-N-
hydroxyacrylamide (7c): Chét rin mau trang. Hiéu
sUAt 54%. Mp: 164.3-166.2°C. R=0.50 (EtOAC).
'H-NMR (500 MHz, DMSO, & ppm): 10.81 (s, 1H,
—OH), 9.11 (s, 1H, >NH), 8.23 (t, 1H, J= 6.5 Hz ,
>NH), 7.89 (s, 1H, >CH-), 7.76 (m, 2H, 2 >CH-),
7.59 (t, J= 7.75 Hz, 1H, >CH-), 7.50 (d, J= 15.5 Hz,
1H, =CH-), 7.27-7.24 (m, 2H, >CH-), 7.09-7.04
(m, 2H, >CH-), 6.54 (d, J= 16 Hz, 1H, =CH-), 4.02
(d, 3= 6.5 Hz, 2H, —~CH,-). MS (IDA) m/z 351.0808
[M+H]".

(E)-N-Hydroxy-3-(3-(N-(4-
methylbenzyl)sulfamoyl)phenyl)acrylamide  (7d):
Chat rin mau tring. Hiéu suat 60%. Mp: 178.8-
179.9°C. R=0.48 (EtOAc). *H-NMR (500 MHz,
DMSO, ¢ ppm): 10.81 (s, 1H, —OH), 9.11 (s, 1H,
>NH), 8.14 (t, 1H, J=6.25 Hz , >NH), 7.87 (s, 1H,
>CH-), 7.76 (t, J= 8.75 Hz, 2H, 2 >CH-), 7.59 (t,
J= 7.75 Hz, 1H, >CH-), 7.48 (d, J= 16 Hz, 1H,
=CH-), 7.09 (d, J= 8 Hz, 2H, 2 >CH-), 7.04 (d, J=
8 Hz, 2H, 2 >CH-), 6.54 (d, J= 16 Hz, 1H, =CH-),

Cl/\n/OMe
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3.97 (d, J= 6.5 Hz, 1H, ~CHz-), 2.23 (s, 3H, ~CH).
MS (IDA) m/z 347.1060 [M+H]*.

(E)-3-(3-(N-Benzylsulfamoyl)phenyl)-N-
hydroxyacrylamide (7f): Chat rin mau vang. Hiéu
suat 44%. Mp: 174.3-175.8°C. R=0.55 (EtOAc).
'H-NMR (500 MHz, DMSO, §ppm): 10.81 (s, 1H,
—OH), 9.12 (s, 1H, >NH), 8.20 (br, 1H, >NH), 7.92
(s, 1H, >CH-), 7.77 (t, J= 8.25 Hz, 2H, 2 >CH-).
7.59 (t,J="7.75 Hz, 1H, >CH-), 7.49 (d, J= 15.5 Hz,
1H, =CH-), 7.28-7.20 (m, 5H, 5 >CH-), 6.55 (d, J=
16 Hz, 1H,=CH-), 4.02 (s, 2H, 2 —-CH>-). MS (ESI)
m/z 333.0920 [M+H]*.

(E)-3-(3-(N-Cyclohexylsulfamoyl)phenyl)-N-
hydroxyacrylamide (7k): Chat ran mau vang nhat.
Hiéu suat 44.2%. Mp: 192.0-193.1°C. R=0.55
(EtOAc). H-NMR (500 MHz, DMSO, & ppm):
10.81 (s, 1H, —OH), 9.11 (s, 1H, >NH), 7.97 (s, 1H,
>CH-), 7.79 (dd, 2H, J:= 1.5 Hz, J,= 7.75 Hz, 2
>CH-), 7.68 (d, J=7 Hz, 1H,>NH), 7.61 (t, J=7.75
Hz, 1H, >CH-), 7.51 (d, J = 15.5 Hz, 1H, =CH-),
6.56 (d, J = 16 Hz, 1H, =CH-), 2.96-2.95 (m, 1H,
>CH-), 1.56-1.42 (m, 5H, 5 —-CH2-), 1.17-1.01 (m,
5H, 5 —CH3-). MS (ESI) m/z 325.1228 [M+H]*.

o)
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Hinh 2: Quy trinh téng hep cac din xuit 7a, 7¢, 7d, 7f va 7k twong tu belinostat

Dé dénh giéd kha ndng uc ché enzyme HDAC cua
cac dan xuét tdng hop duoc, nghién ctru da tién hanh

docking phén tir cac dan xuat véi enzyme HDACS

(63}

(id: 1t67) va so sanh véi két qua docking cua
belinostat. Viéc docking c6 vai tro quan trong trong
du doan ai luc va hoat tinh cua cac dugc chat doi véi
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protein, tir 6 du doan kha nang hoat ho4, tim hoat
dong va tc ché dbi véi enzyme. Sau khi docking
sang loc vi tri hdc lién két tdi wu nhét trén toan bd
phan tr enzyme HDAC8 biang phin mém
AutodockVina, ligand c6 mirc ning lugng thap nhat
dugc chon, sau d6 tién hanh docking bang
Autodock4 véi tham sb hop ludi 40x40%x40 va
khoang cach giita cac diém 13 0.375 A, chon tAm cua
ligand lam chuan, sir dung thuat toan di truyén
Lamarckian, cac tham sé khac dugc giit nguyén
gidng tham sb mic dinh caa chwong trinh. Két qua
docking (Bang 1) duoc hién thi, sap xép va lua chon
theo tiéu chi nang lwong thip nhat. Két hop vai gia
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tri d6 léch can quin phuong RMSD (root-mean
square deviation), RMSD c6 vai tro nhu 1a phép do
dac chét lugng cac két qua docking, nhitng ciu trac
docking dugc xem la thanh cong khi gia tri RMSD
khong vuot qua 2.0 A (Gohlke et al., 2000). Trung
tam hoat dong HDAC gom 2 phan chinh (Hinh 1b):
ion Zn?* 1a coenzyme ctia HDAC va kénh enzyme
dang tai hinh ng, c4u trac linh dong c6 thé bién doi
phu hop véi chiéu dai ligand khac nhau, trén miéng
tai c6 mot vanh nhdé duoc tao nén tir mot vai vong
X04n protein, phan vanh nay sé& turong tac v6i nhom
nhan dién bé mat HDAC (Verdin, 2006).

Bang 1: Gia tri RMSD, niing lwong tw do lién két dy doan, gia tri hang sé wc ché K; caa két qua docking

cac dan xuit twong tw belinostat

Tén dan . Nang lwong tw do lién Hang so e che Ki

STT Xuét Gid trj RMSD (4) két dy doan (kcal/mol) (nM)
1 Ta 1.004 -9.35 139.1
2 7c 0.926 -8.25 891.3
3 7d 1.225 -8.47 619.1
4 7f 1.220 -8.22 948.7
5 7k 1.071 -7.91 1058
6 Belinostat 1.050 -8.69 424.2

Két qua docking cho thiy mirc do tuong tac t6t
clia cac dan xuat tong hop duoc véi trung tm hoat
dong caa HDACS gan tuong tu véi két qua docking
cua belinostat (Hinh 2). Ca 5

d
S

Interactions

D van der Waals
D Salt Bridge

0067 b

GLN
A263

I:I Conventional Hydrogen Bond
- Unfaverable Donar-Donor

ning di sau vao khoang gan két va déu tao dugc
phtc véi ion Zn?* nam siu trong trung tim hoat
dong cua enzyme day dugc xem la co ché quan trong
gdy urc ché enzyme HDAC (Verdin, 2006).

[ Fieistacked
D Pi-Pi T-shaped

c
I:I Covalent bond

Hinh 3: Twong tac cia belinostat vao tim hoat dgng ciia HDACS: (a) Belinostat twong tic véi trung
tdm hoat dong cia HDAC dang hinh tui hinh 6ng; (b) Vi tri twong tac cia belinostat trén enzyme
HDACS; (¢) Cac twong tac ctia belinostat trén taim hoat dong cia HDACS8
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Tat ca cac mirc nang luong cua cac dan xuat lién
két voi tam lién két HDACS dao dong tir -9.35
kcal/mol dén -7.91 kcal/mol. Dan xuit 7a ¢6 ning
luong tuong tac thap nhat -9.35 kcal/mol thap hon
muc nang lugng tuong tic cua belinostat -8.69
kcal/mol cho thdy dan xuat tao phuc trong enzyme
6n dinh nhat so véi cac hop chat con lai. Bén canh
d6, cac dan xuat nay déu twong tac manh véi enzyme
thong qua nhiéu lién két hydro véi cac amino acid
His143, His180, His142, giau lién két ky nudc véi
c4c amino acid thom co tinh than dau Phel52,
Phe208, Tyr100, Met274, twong tac van der Waals,
twong tac hat gitta vong thom cua ligand va vong
thom cua cic nhanh amino acid thom (pi-pi

Interactions

[ pisdfur

Interactions

[ vander Wasls

[ conventional Hydrogen Bond
|:| Carbon Hydrogen Bond

[ van der wiaais

I conventional Hydrogen Bond
|:| Carbon Hydragen Bond
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stacked). Cy thé dan xut 7a giau tuong tac hydro,
nhém —NO; thé hién tuong tac tét véi amino acid
phén cuc Ser276, amino acid base Lys202 va tuong
tac pi-alkyl gitra vong phenyl v&i amino acid thom
Met274 (Hinh 3). Dan xuét 7¢ thé hién tuong tac tot
gitra vong benzyl véi cac nhanh amino acid thom ky
nuéc Phel52, Tyrl00 va tuong tac hydro gira
amino acid base Lys33 véi —F (Hinh 4), dan xuét 7d
¢6 nhéom —CHj3 tuong tac manh véi cac amino acid
Tyr100, Lys33 va Phel52 (Hinh 5). Hai dan xuat 7f
va 7K c6 vong benzyl va cyclohexyl thé hién twong
tac hat pi-pi stacker, pi-akyl véi cac nhanh amino
acid than dau Phel152, Tyr100 (Hinh 6, Hinh 7).

I Fiistacked
[ skt
[[] covalent bond

:l Pi-Pi Stacked
[ FieiTshaped
[[] covalentbond

Hinh 5: Két qua docking va twong tic ciia 7¢ vao tim hoat dgng cia HDACS
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Hinh 8: Két qua docking va twong tic ciia 7k vao tim hoat dong cia HDACS
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Nhu vay nhin chung xét & mic d6 phan tir cac
dan xuit c6 cu dang hoan toan phu hop, 6n dinh
trong trung tdm hoat dong cuia HDACS, c6 hoat tinh
tuong d6i manh, c6 4i lyc lién két t6t véi dich phan
tor duwoc du doan 1a co kha nang wc ché enzyme
HDAC.

4 KET LUAN

Niam dan xuit twong tu belinostat da duoc tong
hop thanh cong. Panh gia kha nang wc ché enzyme
histone deacetylase bang docking phan tir cho két
qua kha tot. Dan xuat 7a giau twong tac hydro, twong
tac tot v6i amino acid phan cuc Ser276, Lys202 va
tuong tac pi-alkyl véi Met274. Dan xuat 7c thé hién
twong tic manh v6i amino acid thom ky nudc
Phel52, Tyrl100, twong tac hydro véi Lys33. Dan
Xuit 7d tuong tic manh véi Tyrl00, Lys33 va
Phe152. Hai dan xuat 7f va 7k thé hién twong tac hut
pi-pi stacker, pi-akyl véi cac amino acid than dau
Phe152, Tyr100. Quy trinh tong hop cac dan xuat
tuong dbi don gian, hiéu qua, sir dung tic chat ré
tién va dic biét nude da duoc sir dung nhiéu dé thay
thé cho cac dung méi hitu co doc hai gop phan than
thién v6i moi trudng. Ngoai ra két qua nghién ciru
nay 1a co s& cho cac nghién ciru tiép theo nham phat
trién cac dan xuit méi co kha niang tic ché enzyme
histone deacetylase va tién d& cho cac phwong phap
sang loc a0 in silico két hop véi cac phuong phap
thir hoat tinh sinh hoc in vitro, in vivo giup tim kiém
va tbi wu hoa cac dan xuét dinh hudng cho téng hop
thudc diéu tri ung thu moi.

LO1 CAM ON
Nghién ctru nay dugc tai trg bdi Quy nghién ciu

khoa hoc danh cho sinh vién ndm 2019 cua Truong
Pai hoc Can Tho trong dé tai ma s6 TSV2019-48.
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