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Abstract: Based on the strong activity of belinostat, the study synthesized some
cinnamoylhydroxamic acid derivatives to create new compounds that can selectively inhibit
HDAC to contribute to cancer treatment. N-hydroxycinnamamide serves as both ZBG and the
linker group. The derivatives orient to the HDAC2 and HDACS8 enzymes by molecular docking.
Compound 9a (bearing sulfonamide) was exhibited as the most potential candidate to inhibit the
function of HDAC2 enzyme.
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Nghién ctu tong hop dan xuat cinnamoylhydroxamic acid
mang don vi lién két sulfonamide, amide dinh hudng ¢ ché
enzyme histone deacetylase
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Chinh stra ngay 05 thang 11 nam 2023; Chap nhan dang ngay 04 thdng 01 nam 2024

Tém tit: Dya trén hoat tinh manh cua belinostat, nghién ctru tong hop mét s6 dan xuat caa acid
cinnamoylhydroxamic véi muc dich tao ra nhitng hop chat méi c6 kha ning wc ché chon loc
HDAC gop phan diéu tri ung thu. N-hydroxycinnamamide déng vai tro 1a ca ZBG va nhom lién
két. Cac dan xuit dinh huéng dén cac enzyme HDAC2 va HDACS bing cac mé hinh docking
phan tir. Hop chat 9a (mang sulfonamide) durgc cho & ing ctr vién tiém ning nhat dé tc ché chuc

nang cua enzyme HDAC2.

Tuwr khoa: Ung thu, histone deacetylase, hydroxamic acid, sulfonamide.

1. Mé dau

Hién nay, van dé vé sic khoe dang duoc
quan tdm va tim hudng giai quyét nhiéu nhat
lién quan dén ung thu. Trong hai thap ky qua,
da c6 su thay dbi l6n tir cac tac nhan gdy doc té
bao khong dic hiéu (gay hai cho ca khdi u va té
bao binh thudng) sang cac loai thudc nhim muc
tiéu phan ta, ching cd hiéu qua hon va it gay
hai hon cho cac té bao binh thuong bang cach
tap trung vao cac thay doi phan tir cu thé doi
véi cac té bao khéi u [1]. Thude wc ché histone
deacetylase (HDAC) 1a mot nhém thuée chéng
ung thu nham muc tiéu méi, c6 tac dung thay
ddi chon loc su biéu hién cua céc gene [2, 3].
Vai trd quan trong cia HDAC trong co ché bénh
sinh ciia nguoi ung thu da dwoc nhiéu nha
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nghién ctu béo céo tir cudi thé ky truse [4].
Nhiéu loai thuéc tc ché HDAC da duoc nghién
ctu phat trién va nhan duoc sy chdp nhan
(Hinh 1). Cu thé, vorinostat (SAHA) va
romidepsin lan luot nhian dugc sy chap thuan
cua FDA Hoa Ky vao nam 2006 va 2009 la chét
ic ché HDAC thé hé dau tién dé diéu tri ung
thu hach té bao T & da hoic u lympho té bao T
ngoai vi (PTCL) |[5, 6]. Belinostat va
panobinostat da dugc FDA cong nhén la Chat
tc ché HDAC thé hé tht hai voi géc
N-hydroxycinnamamide vao nam 2014 va 2015
[7, 8]. Givinostat dang trong nhiéu thir nghiém
lam sang giai doan Il (bao gom ca bénh bach
CAu tai phéat va u tuy) va da dugc Lién minh
Chau Au cap phép chi dinh diéu tri viém khép
vO cdn toan thdn & tré vi thanh nién, bénh da
hong cau va chang loan dudng co Duchenne
[9]. Hiéu qué lam sang ciia c4c loai thudc nay xac
nhan viéc tc ché HDAC la mot muc tiéu diéu tri
ung thu c6 gia tri. Do d6, ngiy cang c6 nhiéu
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quan tam dén viéc thiét ké va phat trién cac chat
rc ché HDAC moai ¢6 thé cai thién hiéu qua 1am
sang. Hau hét cac chat uc ché HDAC déu mang
mot mo hinh dugc ly ciu tric chung bao gdbm ba
phan: nhém nhan dién bé mat cong voi don vi lién
két (goc nhan dién bé mat) tham gia tuong tic

3

vGi cac amino acid trén vanh cia vi tri hoat
dong, nhém cau néi (thuong 1a mach carbon dai
b&o hoa hodc khdng bao hoa ) gilp ciu trdc tiép
can dé dang véi ion k&m trong trung tdm hoat
dong HDAC va mot nhom lién két kém tuong
tac véi ion kém tai vi tri hoat dong [10].
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Hinh 1. CAu trac chung ctia cac chét trc ché HDAC va mot s6 cac hoat chat dai dién e ché HDAC
thudc nhom hydroxamic acid duge FDA phé duyét.

Trong vai nam qua, mot s& luong 16n cac
nghién ctru da duoc cong bd bang cach thay doi
phan khéa hoat dong, cau néi va nhom lién két
k&m cua chat uc ché HDAC. Dit liéu vé& ciu
triic va hoat tinh da chi ra rang hydroxamic acid
so hitu & lyc lién két véi kém trong HDAC
cao nhat [11]. Trong khi  do,
N-hydroxycinnamamide déng vai tro ca nhu
nhém lién ket kem (ZBG: zinc-binding group)
va nhém cau néi, hién duoc cdng nhan la cau
tric vuot troi trong cac thiét ké chat tc ché
HDAC [12, 14]. Hai chit tc ché HDAC da
dugc FDA phé duyét (belinostat va givinostat)

va mot s6 chat ac ché HDAC trong cac thi
nghiém 1am sang déu chira mot doan hoat tinh
sinh hoc N-hydroxycinnamamide.

Vi thé, nghién ctru nay da mé ta thiét ké va
tong hop céc chat wc ché HDAC géc
cinnamoylhydroxamic acid bang cach sir dung
amide lam don vi lién két.  Phan
cinnamoylhydroxamic acid 1am cau néi va nhom
ZBG sao chép ciu tric caa belinostat nham gii
lai c&c hoat tinh sinh hoc sin c6; nghién ciu tong
hop thém mot vai dan xuat twong tu belinostat
bang cach gan thém mat vai nhom thé vao vi tri
khéa hoat dong caa cAu trc.
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2. Phwong phap nghién ciu
2.1. Nguyén li¢u

Phé NMR dugc do trén may cong hudng tir
hat nhan Bruker Avance 500 NMR Spetrometer
(d6 dich chuyén hoéa hoc 6 dugc tinh theo ppm,
hing s tuong tac J tinh bang Hz) tai Vién Hoa
hoc - Vién Han lam Khoa hoc va Cong nghé
Viét Nam va mdy cong hudng tir hat nhan
Bruker 400 NMR tai Trudong Pai hoc InHa,
Han Qudc. Phd khéi luong MS duoc do trén
may 1100 series LC/MS/MS Trap Agilent tai
Vién Han lam Khoa hoc va Céng nghé Viét
Nam. Cac hoa chit va dung moéi sir dung co

O

cl OMe // va iii

3P/\H/OMe

3

ngudn géc tr Merck, An Do, Trung Qudc
va Viét Nam. Sic ky ban mong sir dung ban
nhom silica gel 60 Fass trang san do day 0,2 mm
(Merck).

2.2. Phuwong phap nghién cuu

2.2.1. Tong hop hoa hoc

Ké thira tir két qua nghién ciu trude, hop
chat 6 da duoc téng hop thong qua mot quy
trinh gom 4 budc dat hiéu suat toan phan trén
70% [15]. So d6 tong hop hop chit 6 duoc mo
ta trong So d6 1. Tir hop chat 6 nghién ctu tiép
tuc tong hop cac dan xuat 7 dén 11.

ﬁ@*

So dd 1. Quy trinh téng hop chét khoi dau 6: (i) KNOs, H2S04, 0-5 °C, 2 gid; (i) PhsP, H20, 70 °C, 20 gid;
(iii) NaOH, H.0, rt., 15 phut; (iv) H,0, 90 °C, 1 gid; va (v) SnCl,, EtOH, 90 °C, 3,5 gid.

2.2.2. Tong hop céc sulfonamide (8a-b)

Tong hop chdt trung gian methyl (E)-3-(3-
(chlorosulfonyl)phenyl)acrylate (7).

Hoa tan 6 (1,7 g, 10 mmol) trong hdn hop
10 mL HCI dam dac va 2 mL acetic acid dam
dac, 1am lanh hén hop trén. Sau khoang 5 phut
thém tr tr 3 mL dung dich NaNO, 50% gitr
nhiét do phan ung khong vuot qua 5 °C, khudy
phan @ng trong 45 phat. Trong mét binh cau
khac, SOCIl; (2,5 mL) dugc cho vao trong
20 mL nuéc & nhiét d6 0 °C khudy trong
khoang 5 phat. Thém tiép (150 mg, 1,5 mmol)
CuCl vao tiép tuc khudy cho dén khi dung dich
tr mau xanh nhat chuyén sang mau xanh luc,
bat dau thém tir tr dung dich mudi diazonium
ban dau vao hdn hop. Sau 2 gio, thay co két tua
vang nau, lay két taa, chiét véi EtOAc, 16p hitu
co duoc rira lai nhiéu 1an bing NaHCO3 5% va
Iam khan bang Na,SO4. Tién hanh c6 dudi dung
mdi, thu dwoc san phim & dang rin mau vang

nau (7), san pham dugc st dung tryc tiép cho
budc tiép theo ma khong can tinh ché. Luu y
nén gitr nhiét do cua bé co quay khong vuot qué
40 °C do san pham rat d& bi phan hay & nhiét
do cao.

2.2.3. Téng hop cac sulfonamide-cinnamate
ester (8a-b).

Hop chat trung gian (7) duoc hoa tan vao
20 mL dichloromethane (DCM) va thém tir tir
vao hdn hgp hai amine (10 mmol) trong 2 mL
DCM va 5 mL dung dich NaHCO; bao hoa,
phan ng dugc khuéy & nhiét d6 phong trong
12 gio, khong day nap binh phan img, sau do6
25 mL nuéc dugc thém vao va khuay trong 5
phut. Thu duoc két tua, rira tua nhiéu lan bang
dung dich HCI IN. Hoa tan chat ran trong
EtOAC va tién hanh két tinh phan doan lai san
pham thu dugc san pham 8a (8b).

Hop chat 8a: chat ran mau triang, 254 mg.
Dit liéu phé: 'H-NMR (400 MHz, DMSO-d,
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6 ppm): 10,32 (s, 1H, >NH), 8,01-8,0 (m, 2H,
>CH-), 7,73 (d, J = 6,8 Hz, 1H, >CH-), 7,70
(d, J = 16,0 Hz, 1H, =CH-), 7,60 (t, J = 8,0
Hz, 1H, >CH-), 7,39 (dd, J: = 2,4 Hz, J,= 10,2
Hz, 1H, >CH-), 7,28-7,2 (m, 2H, >CH-), 6,67
(d, J = 16,0 Hz, 1H, =CH-), 3,72 (s, 3H,
—~COOCHs).

Hep chat 8b: chat ran mau trang, 390 mg.
Dit liéu phd: H-NMR (400 MHz, DMSO-ds,
oppm): 9,81 (s, 1H, >NH), 8,00 (d, J = 8,0 Hz,
1H, >CH-), 7,95 (s, 1H, >CH-), 7,78 (d, J =
8,0 Hz, 1H, >CH-), 7,69 (d, J = 16,0 Hz, 1H,
=CH-), 7,60 (t, J = 7,8 Hz, 1H, >CH-), 7,14
(t, J = 7,6 Hz, 1H, >CH-), 6,95-6,90 (m, 1H,
>CH-), 6,81 (dd, J1= 2,4 Hz, J,= 10,4 Hz, 1H,
>CH-), 6,64 (d, J = 16,0 Hz, 1H, =CH-), 3,72
(s, 3H, —COOCH3), 1,93 (s, 3H, —CHb).

2.2.1.3. Tong hop céc amide-cinnamate
ester (10a-b)

Hop chit 6 (850 mg, 5 mmol) duoc khudy
trong hon hop 3 mL DMF va K.CO; (1,38 g,
10 mmol), thém tir tir ddn xuét benzoylchloride
twong @ng (5 mmol) vao hon hop trén, phan
ung dugc khuay ¢ nhiét d6 phong trong 30
phat. Két thic phan tmg, thém nudc, trung hoa
bang HCI IN thu duoc két tua, rira tia nhiéu lan
bang nudc va dung dich NaHCOs 5% lanh. Hoa
tan chét ran trong EtOAc va tién hanh két tinh
phan doan lai san phiam thu dugc 10a (10b).

Hep chat 10a: chat ran mau vang, 456 mg.
Hiéu suat 32,6%. Dir liéu pho: 'H-NMR
(400 MHz, DMSO-ds, 5 ppm): 10,31 (s, 1H,
>NH), 8,05 (s, 1H, >CH-), 7,95 (d, J = 7,6 Hz,
2H, 2>CH-), 7,81 (d, J = 8,0 Hz, 1H, >CH-),
7,62 (d, J = 16,0 Hz, 1H, =CH-), 7,57 (d, J =
7,2 Hz, 1H, >CH-), 7,52 (t, J = 7,4 Hz, 2H,
2>CH-), 7,44 (d, J = 7,6 Hz, 1H, >CH-), 7,39
(t,J = 7,8 Hz, 1H, >CH-), 6,53 (d, J = 16,0 Hz,
1H, =CH-), 3,71 (s, 3H, ~COOCHj).

Hop chat 10b: chat ran mau vang, 520 mg.
Hiéu suit 33,6%. Dir lieu phd: H-NMR
(400 MHz, DMSO-ds, & ppm): 10,14 (s, 1H,
>NH), 8,03 (s, 1H, >CH-), 7,95 (d, J = 8,8 Hz,
2H, 2>CH-), 7,79 (d, J = 7,6 Hz, 1H, >CH-),
7,61 (d, J = 16,0 Hz, 1H, =CH-), 7,43-7,38
(m, 2H, 2 >CH-), 7,04 (d, J = 8,8 Hz, 2H,

2>CH-), 6,52 (d, J = 16,0 Hz, 1H, =CH-), 3,82
(s, 3H, —OCHpg), 3,71 (s, 3H, -COOCHp).

224. Tong hop cac dan  xuét
cinnamoylhydroxamic acid (9a-b, 11a-b)

Hoa tan KOH (2,0 g, 35 mmol) va
NH,OH.HCI (2,4 g, 35 mmol) trong 15 mL
DCM. Hdn hgp KOH (337 mg, 6 mmol) va
sulfonamide 8a (hoac 8b) hoic amide 10a
(hoac 10b) (0,2 mmol) trong 3 mL EtOH khan,
dugc thém vao twong ung va khudy ¢ nhiét do
phong. Sau 1 gio, trung hoa hdn hop bang dung
dich HCI 2N. Bé yén hdn hop o nhiét d6 phong,
sau 24 gio xuat hién két taa, thu 13y két tua. Két
tinh lai san phdm trong EtOAc thu duoc 9a (9b)
hoac 11a (11b).

Hop chat 9a: chat rin mau tring, 27 mg.
Hiéu suét: 37,0%. Dit liéu pho: 'H-NMR (500
MHz, DMSO-ds, 5 ppm): 10,81 (s, 1H, —OH),
10,34 (s, 1H, >NH), 9,11 (br, 1H, >NH), 7,89
(s, 1H, >CH-), 7,83 (d, J = 7,5 Hz, 1H, >CH-),
7,67 (d, J = 8,0 Hz, 1H, >CH-), 7,60 (t, J =
7,75 Hz, 1H, >CH-), 7,48 (d, J = 16,0 Hz, 1H,
=CH-), 7,45-7,40 (m, 1H, >CH-), 7,27-7,22
(m, 2H, 2 >CH-), 6,51 (d, J = 16,0 Hz, 1H,
=CH-). ®¥C-NMR (100 MHz, DMSO-ds
o ppm): 164,1; 156,7; 154,2; 140,7; 138,1;
136,0; 131,5; 129,4; 127,5; 126,9; 125,6; 124,6;
124.6; 123,5; 119,6; 116,2; 115,9. HR-ESI-MS
tinh toan cho C1sH1>CIFN,O4S 1a 370,0190, tim
thay m/z 371,0266 [M+H]"*.

Hop chat 9b: chat rin mau tring, 26 mg.
Hiéu suit: 38,0%. Dir liéu phd: 'H-NMR
(500 MHz, DMSO-ds, & ppm): 10,80 (s, 1H,
—OH), 9,81 (s, 1H, >NH), 7,99 (d, J = 7,5 Hz,
1H, >CH-), 7,92 (s, 1H, >CH-), 7,70-7,61
(m, 1H, >CH-), 7,61 (t, J = 8,0 Hz, 1H, >CH-),
7,61 (d, J = 15,5 Hz, 1H, =CH-), 7,18-7,15 (m,
1H, >CH-), 6,97-6,93 (m, 1H, 1 >CH-), 6,82-
6,80 (m, 1H, 1 >CH-), 6,53 (d, J = 16,0 Hz,
1H, =CH-), 1,94 (s, 3H, —CHs). *C-NMR
(100 MHz, DMSO-ds, 6 ppm): 178,9; 162,5;
161,7; 141,5; 137,1; 137,0; 136,5; 136,4; 132,5;
132,5; 132,4; 132,3; 130,6; 124,9; 120,9; 17,28.
HR-ESI-MS tinh toan cho CigHisFN.O.S la
350,0737, tim thay m/z 351,0811 [M+H]*.
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Hop chit 11a: chat ran mau tring, 22 mg.
Hiéu suat: 40,0%. Dir liéu phd: H-NMR
(400 MHz, DMSO-dgs, & ppm): 10,80 (s, 1H,
—OH), 10,32 (s, 1H, >NH), 9,06 (s, 1H, >NH),
8,08 (s, 1H, >CH-), 7,96 (d, J = 7,2 Hz, 2H,
2>CH-), 7,72 (d, J = 8 Hz, 1H, >CH-), 7,59
(t, J=7,2 Hz, 1H, >CH-), 7,53 (t, J = 7,2 Hz,
2H, >CH-), 7,42 (d, J = 16,4 Hz, 1H, =CH-),
7,38 (t, J = 8,4 Hz, 1H, >CH-), 7,28 (d, J = 7,6 Hz,
1H, >CH-), 6,45 (d, J = 15,6 Hz, 1H, =CH-).
13C-NMR (100MHz, DMSO-ds, & ppm): 166,2;
163,1; 140,2; 138,8; 135,7; 135,3; 132,1; 129,7;
128,8; 128,1; 124,0; 121,9; 119,7; 118,9. HR-
ESI-MS tinh toan cho Ci6H14N20;3 la 282,1004,
tim thay m/z 283,1078 [M+H]".

O

Hop chit 11b: chat ran mau trang, 18 mg.
Hiéu suat: 29,6%. Dir liéu phd: 'H-NMR
(400 MHz, DMSO-ds, ¢ ppm): 10,80 (s, 1H,
—~OH), 10,16 (s, 1H, >NH), 9,03 (s, 1H, >NH),
8,06 (s, 1H, >CH-), 7,96 (d, J = 8,8 Hz, 2H,
2>CH-), 7,71 (d, J = 8,0 Hz, 1H, >CH-), 7,41
(d, J = 15,6 Hz, 1H, =CH-), 7,36 (t, J = 7,8 Hz,
1H, >CH-), 7,25 (d, J = 7,6 Hz, 1H, 4 >CH-),
7,05 (d, J = 8,4 Hz, 2H, 2>CH-), 6,45 (d, J =
16,0 Hz, 1H, =CH-), 3,82 (s, 3H, —OMe).
13C-NMR (100 MHz, DMSO-ds, 5 ppm): 165,5;
162,5; 140,3; 238,9; 235,6; 230,1; 129,6; 127,3;
123,8; 121,9; 119,7; 118,9; 114,1; 55,9.
HR-ESI-MS tl'n’h todn cho Ci7HieN204 la
312,1110, tim thay m/z 313,1186 [M+H]*.
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So d6 2. Quy trinh tong hop cac din xuét cinnamoylhydroxamic acid mang don vi lién két amide va sulfonamide
dinh hudng trc ché HDAC: i) NaNO,, HCI, HOAc, 0-5 °C, 45 phdt; ii) SOCI,, CuCl, H,0, 0-5 °C, 2 gid;
iif) DCM, NaHCOs3, 1t, 12 gio; iv) DMF, Na,COs, rt., 30 phat; va v) NH,OH.HCI, KOH, EtOH, DCM, tt., 1 gid.
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2.2.5. Docking phan tu

Trong nghién cau nay, docking phan tir
dugc st dung dé dinh hudng kha ning uc ché
va su twong tac giita cac dan chat tong hop
duoc véi HDAC. Nghién ctiru chon enzyme
HDAC2 va HDACS la dich phan tir dé tién
hanh qua trinh docking. Cau tric cua enzyme
HDAC2 (6G30) va HDACS (1T67) duoc I4y tir
Ngan hang dir liéu protein
(https://www.rcsb.org/). Enzyme c6 trung tam
hoat dong dang tdi géom cac amino acid bao
quanh va tan cung dudi day tui 1a ion Zn?*, hop
chat duoc xem la wc ché c6 kha niang hinh
thanh lién két véi cac amino acid va tham gia
tao phuc vai ion kém. Cau trdc héa hoc ban dau
cua c4c dan xuit duoc vé va chuyén doi tu dong
sang cau truc 3D bing Gauview 6.0, t6i uu
nang lugng thap chat, tiép theo qua trinh téi wu
héa cau tric phan tir duoc thuc hién bang phan
mém Gausian 09W véi phuong phip DFT
(6-311G). Tién hanh docking phan tu giira
ligand va enzyme HDAC bing chuong trinh
AutoDockTools phién ban v1.5.6 tich hgp
Autodock Vina va Autodock4 [15, 19]. Phan
mém Discovery Studio 2019 Client duoc St
dung dé phan tich két qua cac tuong tac.

3. Két qua va thao luan

Vi quy trinh tong hop twong ddi don gian,
hai dan xuat cinnamoylhydroxamic acid mang
don vi lién két sulfonamide 9a-b va hai din
xuit cinnamoylhydroxamic acid mang don vi
lién két amide 11a-b da dugc tong hop thanh
cdng. Céu tric cua cac hop chat thu dwoc da duoc
xac dinh bang phd cong hudng tir hat nhan NMR
va pho khdi lugng MS d6 phan gii cao, cho thay
phi hop véi cau triic du kién. Quy trinh tong hop
duoc trinh bay cu thé nhu So dd 2. Cu thé, cac
hop chat dugc téng hop xuét phat tir chat 6, hop
chat nay da dwoc nhom nghién ctru md ta va
tong hop truée diy tir benzaldehyde thong qua
cac phan ung nitro hod, Wittig va phan ing khur
(Sodd 1). Tlep theo, phan timg Sandmeyer duoc
sit dung dé chuyén d6i arylamine 6 thanh
sulfonyl chloride 7 thong qua sy hinh thanh
mudi aryl diazonium. Tiép dén hai din xuat
aniline dugc phan Ung voi sulfonyl chloride 7

dé tao ra cac hop chét 8a-b. Trong khi do, céac
hop chat 10a-b duoc tong hop don gian bang
mot budc phan tng voi cac din xudt cua
benzoylchloride trong méi trudng base. Cudi
cing qué trinh chuyén d6i nhom ester thanh
hydroxamic acid dugc thuc hién dudi su c6 mat
cua hydroxylamine hydrochloride dé tao ra céac
san pham cudi cung la cac hop chat 9a-b va
11a-b. Dit liéu phd H-NMR cua cac san pham
9 va 11 c6 su xuét hién hai tin hiéu singlet tai
ving truong thip 10,80-10,81 ppm va
9,03-9,10 ppm, dac trung cho céc tin hi¢u cua
proton nhém hydroxamic acid (-NHOH). Hai tin
hiéu doublet, c6 hing sb ghép cip J = 16,0 Hz lan
luot 6 7,41-7,61 ppm va 6,45-6,53 ppm, dugc
quy két cho hai proton nbi doi tai vung cau ndi,
dir liéu nay tuwong Umg voi ciu hinh E (trans)
trén cau triic cinnamoyl. Cac hop chét co don vi
lién két (CU) 1a sulfonamide cho thay xuat hién
tin hiéu singlet tai ving truong thap 10,34 ppm
(9a) va 9,81 ppm (9b) dac trung cho tin hiéu
proton ctia nhém —NHSO»—. Pdi véi cac hop
chat ¢6 CU la amide xuat hién tin hiéu singlet
tai ving truong thip 10,32 ppm (1la) va
10,16 ppm (11b) dac trung cho tin hiéu proton
ctia nhom ~NHCO-. Két hop véi cac dit lidu tir
phd **C-NMR va HR-MS cho thiy céc hop chat
¢6 ciu trac phu hop nhu dé dugc dy doan ban
dau. Bé danh gia tiém ning cia cac dan xuat
vira téng hop dugc dinh huéng uc ché vao
HDAC. Cac hop chat duogc docking phan tu
xem kha ning gin két cua céc din xuat vao vi
tri hoat dong cuia HDAC2 va HDACS bing
cach sir dung Autodock. Céc két qua cho thiy
rang tat ca cac dan xuat déu co thé lién két voi
vi tri hoat dong cua ca hai enzyme HDAC. Hop
chat mang céu tric sulfonamide dugc xem la
tiém nang hon do dat dugc niang lugng thap hon
S0 Véi cau tric dang amide do d6 phan anh do
6n dinh cuia cac hop chét vai enzyme bang quan
sat bai nghién ciru docking. Trong d6, hop chat
9a dugc xem la dinh huéng e ché HDAC tht
nhat trong cac dan xuat con lai va dinh huéng
muc tiéu vao HDAC2 tét hon so véi HDACS
(Hinh 2). C4u dang lién két ciia hop chat 9a voi
HDAC2 cho thay hop chit dé& dang di vao tai
enzyme vao tao chelate v4i ion kim loai Zn?
boi nhdom chirc hydroxamic acid.
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8.08 [
HDACS T
-8.61 [ = 9
-8.75 ) o op
776 T = 1lla
541 =1 11b
HDAC2-
9.31 [
9-43—
1 T ' 1 1
10 5 0

Nang lwong lién két dw doan (kcal/mol)

Hinh 2. Biéu d6 ning lwong docking phén tir cac dan
xuat trén cac enzyme HDAC muc tiéu.

-9.43 kcal/mol

Tai vi tri nhém CAP thé boi cac nhom halogen
hinh thanh phan ving ky nuéc, gitp dong nip
va hinh thanh mo{t khong gian kin. Nhom
sulfonamide tao lién két hydro véi Phe210 va
Tyr209. Vong phenyl cua cinnamoyl bi kep
giita va hinh thanh hai tuong tic xép chong véi
hai amino acid Phel55 va Phe210, cac nhom
phenyl cta phenylalanine dinh hudng song
song vOi vong phenyl ne‘ly tao nén cac kiéu
twong tac xép chong pi-pi. Ngoal ra, tuong tac
hydro con dugc quan sat thiy giita ph01 tor voi
His145 va Glyl54 sau trong tui lién két, diéu
nay gitp 6n dinh phdi tir va tao diéu kién gitp
nhém chic hydroxamate chelate dé dang hon
voi ion Zn?*,

________________________

U

PHE
A:210

PHE
A:155

Hinh 3. Céu dang lién két cua hop chét 9b tai vi tri hoat dong cta enzyme HDAC2.
Cau dang lién ket dugc theé hién dudi dang 3D (A) va 2D (B).

Bon hop chit da tong hop tiép tuc duoc du
doan vé ADMET (hap thy, phan phdi, chuyén
héa va bai tiét). Nhu dugc thé hién trong
Hinh 4A, anh tryc quan dé du doan dong thoi
hai thong s6 ADMET chinh, tirc 1a kha ning
hép thy thy dong qua dudng tiéu hoa (HIA) va
kha nang xuyén hang rao méau nao (BBB). Nhu
thé hién trong Hinh 4B, biéu db phén loai cho
thy cac hop chat cho hi¢u qua thong qua
duong ubng va khong ¢ yeu t6 anh huong dén
than kinh. Cac hop chét déu cho thdy dap dung
dung véi cac quy tic Lipinski, Ghose, Weber,

Egan, va Muegge dap ung cic yéu té ding cho
duong udng.

4. Két luan

Nghién ciu da tong hop thanh cong bén
dan xuét cinnamoylhydroxamic acid mang don
vi lién két sulfonamide va amide vai quy trinh
tuong dbi don gian phd hop véi diéu kién
nghién ctiu tai phong thi nghiém. Ba hop chit
9a, 9b va 11b 1a c4c hop chit méi, duoc cong
bd lan dau tién. Bude dau da dinh hudng xem
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xét khi nang uc ché cua cdc dan xuat vao
enzyme HDAC va du doan ADMET. Két hop

c tiéu chi phan tich ning luong gan két va kha

BBB
HIA
PGP+
PGP—

o

gl o

Coa ] ]

1A B
9a
K
*~9b
T 11b
11a

nang lién két, hop chat 9a (mang don vi lién [(ét
sulfonamide) duoc xéac dinh la tng ctr vién tiem
nang nhat dé trc che enzyme HDAC2.

uPa
LPo

INSATU POLAR
POLAR

INSOLL

IHSCL

LIPQ LPo

N
/ 11b|

.2

POLAR MSATU POLAR

NSO IHSOLU

Hinh 4. Dy doan ADMET ctia cac dan xuat cinnamoylhydroxamic acid mang don vi lién két sulfonamide (9a-b),
amide (11a-b). Ving mau trang c6 kha ning hap thu thu dong cao qua dudng tiéu héa va ving mau vang c6 kha
nang tham nhap qua hang rao méu ndo (A). Ving mau hong biéu thi pham vi tdi uvu cho mdi dic tinh
(tinh wa béo, @ phéan cuc, o hoa tan, do bio hoa, va do linh dong), cac hop chat nim trong ving mau hong
dugc xem 1a ¢6 sinh kha dung tét théng qua duong udng (B).
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