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1. GIOI THIEU LUAN AN
a. Pit vin dé va muc tiéu nghién ciru

Morpholin 1a mdt trong nhitng di vong quan trong trong nghién
ctru Hoa Dugc. Nghién ctru SAR hay QSAR trén cac chét co
chira di vong morpholin cho thay trong rt nhidu truong hop
vong morpholin cho théy nhiéu dic tinh 6 loi cho viée tao nén
hoat tinh sinh hoc ctia cac phan tir mang n6. Morpholin véi ban
chat 1a mot amin bac 2 nén co thé tham gia vao mot s6 phan
mg nhu phan tng thé 4i nhan, phan mg Mannich, phan {mg
amid hoa, ... Theo nhiing nghién ctru gin ddy, mot sd base
Mannich chira morpholin, cac din chit morpholinoacetamid,
dan chét imidazol-4,5-dicarboxamid, hay dan chét chalcon,...
déu c6 tac dung sinh hoc rat phong pht. Cac hop chit nay déu
thuan lgi cho viéc phét trién cac hop chat méi chira di vong
morpholin vi mong muén tim ra nhitng chat méi c¢6 hoat tinh
sinh hoc tbt.

Hién nay, van dé khang khuan, khang nim, tuy 1a mot cha dé
da dugc nghién ciru tir rat 1au nhung ludn 1a dé tai thu hit nhiéu
su cht y. Nhidu ching vi khuan da khang da xuat hién va gay
nhiéu kho khin trong viéc diéu tri bénh nhiém khuan. Do vay,
viéc nghién ctru tim ra khéng sinh méi van luén duge nhiéu nha
nghién cuu quan tam.

beé tai “ Tong hop va thir hoat tinh khang khuan, khang nam in
vitro va in silico cua cac dan chat mang nhom morpholin” dugc
tién hanh véi cac muc tiéu cu thé nhu sau:

1. Tong hop cac dan chit morpholinoacetamid
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2. Tong hop céc dan chit base Mannich chira morpholin

3. Téng hop cac din chét imidazol-4,5-dicarboxamid chira
morpholin

4. Téng hop cac dan chat morpholinoalkoxychalcon véi day ndi
alkoxy trén ca vong A va vong B

5. Tinh khiét hod, kiém tra c4u triic din chit tong hop bang cac
phuong phap phd nhu IR, MS, NMR.

6. Thir hoat tinh khang khuan, khang ndm in vitro va in silico
clia cac dan chat tong hop.

b. Tinh cép thiét cia dé tai

Viéc nghién ciru tim kiém thuéc méi ludn 1a nhu cau thuong
tryc trong viéc diéu tri va kiém soat cac bénh nhiém khuén do
viéc dé khang khang sinh ngdy cang gia ting. Do vdy viéc
nghién ctru tong hop, tim kiém cac hop chit méi, bo sung vao
ngan hang dan chét tong hop dong thoi sang loc cac hoat tinh
sinh hoc, & day 14 hoat tinh khang khuan, khdng nam 13 nghién
ctru ¢6 ¥ nghia khoa hoc, cép thiét.

c. Nhitng dong gép moi ciia luidn an
- Tong hop duogc 18 din chit morpholinoacetamid méi.

- Téng hop duoc 3 dan chit base Mannich chira morpholin
trong d6 ¢6 2 dan chat moi.

- Téng hop dugc 20 dan chit imidazol-4,5-dicarboxamid chira
morpholin mai.
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- Toéng hop dugc 18 din chat morpholinoalkoxychalcon véi
chidu dai cac day ndi khic nhau trén ca vong A va vong B,
trong d6 ¢6 17 dan chat méi.

- Xay dyng dugc 1 uy trinh tong hgp morpholinoalkoxychalcon
v6i day ndi trén vong B méi.

- Sang loc dugc mot ) hop chit co hoat tinh khang khuén,
khang nim trung binh.

- Xay dung dugc 10 m6 hinh docking phan tir trén cac dich tac
dong thuong giap nhit cua vi khuan (5) va vi ndm (5), danh gia
mo hinh va st dung cac mé hinh nay cho viéc nghién cuu in
silico.

d. B6 cuc ciia luin an: Luan an gdm 142 trang v6i bd cuc nhur
sau: dat van dé¢ (2 trang), tong quan tai liéu (30 trang), dbi
tugng va phuong phap nghién ctru (18 trang), két qua (77
trang), ban luan (13 trang), két luan (1 trang), dé nghi (1 trang),
st dung 82 tai li¢u tham khao.

CHUONG 1. TONG QUAN TAI LIEU

1. Morpholin trong cic hop chit ty nhién va tong hop

- Céc dan chat morpholin xuét hién rong rii trong cau tric ciia
thudc giam dau, thudc khang viém, thudc khang ung thur, thude
tram cam, trc ché HIV-protease, khang viém, khang virus.

- Mot s cac chat tu nhién c6 chira ciu triic morpholin c6 thé ké
dén nhu: polygonafolin — din chat phenoxypropylen cé tac

dung trén leshmania, acotartarin A va C c6 tac dung kich thich
thém an, chelonin A va C c6 hoat tinh khang viém va khang
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khuan, syn-3-isopropyl-6-(4-methoxybenzyl)-4-methyl-
morpholin-2,5-dion c6 hoat tinh khang ung thw, monanchocidin
A c6 hoat tinh khang khéi u.

- Nhiéu phuong phap tong hop dan chat morpholin di dugc bao
cao.

2. Din chit morpholinoacetamid

- Phan tng tong hop duoc thuc hién qua 2 giai doan: tong hop
din chit 2-cloroacetamid va tong hop dan chét
morpholinoacetamid.

- Mot sb hoat tinh sinh hoc ctia nhom hgp chit nay: khang
khuan, khang ndm, tc ché IMPDH (Inosin monophosphat
dehydrogenase), khang viém, ...

3. Dén chit base Mannich chira morpholin

- Phan ung Mannich dugc thuyc hién gitta mdt keton hay
aldehyd voi amin bac 1 hay 2 va 1 aldehyd/keton khong thé bi
enolat hoa.

- Phan tng duogc phat trién theo mot s6 hudng: khong sir dung
xuc tac, str dung xuc tac kim loai hay prolin cho hiéu suit cao,
phan tmg Mannich véi aldehyd c6 thé bi enolat hoa dé tao
thanh hop chét y-amino carbonyl, ...

- Mot ) hoat tinh sinh hoc cua cac base Mannich chira
morpholin: khang Kkhuén, khang nam, tc ché AChE, BChE,
glutathion S-transferase (GST), ...

4. Dén chét imidazol-4,5-dicarboxamid
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- Quy trinh téng hop imidazol-4,5-dicarboxamid bat dbi xtmg
da duoc phat trién boi Wyznycia va Perchellet nhung con mot
s6 diém can cai tién dé co thé ap dung dé dang hon trong phong
thi nghiém.

- Mot sb hoat tinh sinh hoc cua cac din chit imidazol-4,5-
dicarboxamid: trc ché HIV-1 protease, rc ché sy gin két ciia
glycoprotein E2 cua virus viém gan C trén receptor CD81 trén
bé mit té bao nguoi, wrc ché ting sinh dong té bao ung thu HL-
60, trc ché FASN (Fatty Acid Synthase), ...

5. Din chit chalcon chira morpholin

- Chalcon c6 thé dugc tong hop bang rit nhiéu phuong phap
khac nhau, trong d6 phuong phap dugc sir dung phd bién la
phén tmg ngung tu Claisen-Schmidt.

- Phuong phap tong hop dan chit morpholinoalkoxychalcon:

(1) Téng hop din chéat chalcon rdi gin thém cau triic
morpholin.

(2) Téng hop cac dan chat acetophenon hay aldehyd c6 chua
cau triic morpholin rdi tong hop dan chit chalcon.

- Hoat tinh sinh hoc cua mét sb hop chat chalcon chira
morpholin: khang khuén, khang ndm, c ché MAO, AChE, trc
ché té bao Vero,...

6. Docking phan tir

- Docking phan tir 1 k¥ thuat tao mé hinh dé dy doan cach thirc
dé mot protein tuong tac voi phdi tir dé co thé tao thanh mot
phitc hop c6 kha ning ting cuong hay @c ché chirc ning sinh
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hoc clia protein. Muc dich cua docking phan tir 1a nham xéac
dinh cau dang clia cic phdi tir trong vi tri lién két voi protein va
du doén ai lyc cia no voi protein.

- Mot s6 phan mém docking c6 thé ké dén hién nay nhu Gold,
FlexX, Dock, Auto Dock Vina, Glide, ... v&i thuat toan sir
dung khac nhau. Tuy vao d¢ tin cdy, chic nang, mé hinh can
nghién ctru va diéu kién nghién ciru ma Iya chon phan mém
docking cho phu hop.

CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN
cuUu

2.1. Tong hop hoa hoc cic nhém din chit

- Céc nhom dan chét dugc nghién ctru: morpholinoacetamid (18
din chat), base Mannich chira morpholin (3 dan chét),
imidazol-4,5-dicarboxamid chita morpholin (20 din chét),
morpholinoalkoxychalcon véi day ndi c6 chiéu dai khac nhau
trén vong A va vong B (18 dan chét).

- Céc phan tng hod hoc st dung dé tong hop: phan tmg thé ai
nhén, phan Gng oxi hoa khtr, phan tng dimer hod, phan ung

Mannich, phan tng Claisen-Schmidt,. ..

- Céac phuong phap phd sir dung dé xac dinh cau trac: diém
chay, phd hong ngoai (IR), phd cong hudng tir nhat nhin
(NMR), khéi phd (MS).

2.2. Thir hoat tinh khang nim, khang khun in vitro
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Cac hop chit tong hop dugc thir hoat tinh khéang khuéan, khang
nam bang phuong phap khuéch tan trén thach trén cac chung vi
khuén, vi nAm sau:

Béng : Vi khuan va vi nam sir dung trong thir nghiém hoat tinh

Vi khuan Vi nam

Candida albicans ATCC

Escherichia coli ATCC 25922 10231

Pseudomonas aeruginosa ATCC Aspergillus niger ATCC
27853 16404

Streptococcus faecalis ATCC 29212

Staphylococcus aureus nhay cam
methicillin (MSSA) ATCC 29213

Staphylococcus aureus dé khang
methicilin (MRSA) ATCC 43300

2.3. Panh gia hoat tinh khiang nAm, khang khuén in silico

MO hinh docking phén tir dugc xay dung trén cac dich tac dong
sau:

Trén vi khuan (S. aureus): ADN gyrase (md: 5CDQ, ligand
dong két tinh: moxifloxacin); Topoisomerase IV (md: 6FM4,
ligand dong két tinh: levofloxacin); PBP2a (mi: 3ZGO, ligand
ddng két tinh: ceftarolin), Ribosom 30S (ma: 7BGD va 1HNW,
ligand ddng két tinh: tetracyclin); Ribosom 50S (mi: 6WQQ,
ligand dong két tinh: radezolid).
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Trén vi nim (C. albicans): Sterol 14a-demethylase (ma: 5TZ1,
ligand dong két tinh: VT1161); Dihydrofolate reductase (ma:
11A4, ligand dong két tinh: GW2021); Exo-beta-
(1,3)glucanase  (ma: 1EQC, ligand ddng két tinh:
castanospermin); N-myristoyltransferase (ma: 1IYL, ligand
dong két tinh: (1-methyl-1H-imidazol-2-yl)-(3-methyl-4-
benzofuran-2-yl)-methanon); Serine-Threonine phosphatase
(ma: 5JPF, ligand ddng két tinh: Mycrocystin).

- bac tinh dugc dong hoc va doc tinh (ADMET) dugc danh gia
bang cach str dung phan mém ADMETlIab2.0.

CHUONG 3. KET QUA VA BAN LUAN

3.1. Tong hop hoa hoc cic nhém din chat

3.1.1. Nhém dan chit morpholinoacetamid

18 dén chat trong nhom nay dugc tong hgp theo so do:

R O NH HE o)
CI 9O RNH, 0 \_/ ]?

9

o
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- DG G,

PH.001 PH.002 PH.003 PH.004 PH.005 PH.006
Cl CH Cl
cl 3 NO,
Cl FsC
Cl \Q\Cl \© NO, o
PH.007 PH.008 PH.009 PH.010 PH.011 PH.012
OCHjz
HsC | N | xCHs ‘ N |N\
-
O,N _N _N _N ¥ ST/N
PH.013 PH.014 PH.015 PH.016 PH.017 PH.018

3.1.2. Nhom dan chét base Mannich chira morpholin

3 base Mannich chtra morpholin duoc tong hop theo so do:

[ Tn
0 ) o 0 A
80°C, 5h
NN N " N N
N7 * [j * R | Ho o
0 N?

PH.101:R=H

PH.102: R = 2-C

PH.103: R = 4-CI

3.1.3. Nhom dan chét imidazol-4,5-dicarboxamid

20 hop chat tong hop dugc thyuc hién theo quy trinh sau:
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[¢] R, O coci
N\ H202 HS0, 1 N SOCI2, DMF >/\N =
>R, SR N N%/N
N 120°C,2n  HOS N cyclohexan, 85 °C, 16h
H coc o Ry
1a-b o
1a.R;=H 2a-b 3a-b
1b. Ry = CHy 2a.R,=H 3a.R,=H
2b. Ry = CH, 3b. Ry = CH,
o H N, N-dimethylanilin
RZ¢ © N DCM, 1, 16h
) N\
7N = / 2
Ry N N N _J R
W f\( ~
N Ry
N Yo ©
TG.201-207
TG.301-313
201. R, = H, R, = 2-Cl 301. R, = CHg, R, = 2-Cl
202. R; = H, R, = 3-Cl H 302. Ry = CHg, Ry =
203. R; =H, R, =2,5-Cl, N 303. Ry = CHj, Ry =2,
204. Ry =H, R, =2,4,5-Cl, [ j 304. Ry = CHg, Ry =
205. Ry = H, R, = 4-Cl o 305. Ry = CHg, Ry =
206. R, = H, R, = 3,4-Cl, 16h 306. Ry = CH, Ry =
207. Ry = H, R, = 4-OCHj, 2-NO, 307. Ry = CHa, Ry =
Ry 308. R; = CHg, R, = 2-Cl, 4-NO,
309. R; = CHg, R, - 4-Cl, 2-NO,
HN 310. Ry = CHj, R, = 3-CF,
311. Ry =CHg, Ry =H
Oﬁ'\'/’\o 312. Ry = CHg, R, = 5-CI, 2-CHj
P ~/ 313. R; = CHj, R, = 3-Cl, 4-F
\
PH.201-207
PH.301-313

3.1.4. Nhom dan chit morpholinoalkoxychalcon

12 dén chat chalcon mang nhém morpholin trén vong A



ot e Y

K,COj3, TBAI/MEK TEA/MEK, rt, 48h

80 °C, 40h 4
n=123
o
H A
=
e o
/w\ = o\) n
(N no KOH/MeOH
o 0-25°C, 2-8h 5
n=1,23

PH.411:n = 1, R = 4-N(CHg),
PH.412:n = 1, R = 3,4~(OCHy),
PH.413:n=1,R = 4-Cl
PH.414:n=1,R=25-Cl,
PH.415:n=1, R = 4-OH
PH.421:n =2, R = 4-N(CHy),
PH.423'n =2 R = 4-C|
PH.424:n =2, R =25-Cl,
PH.425:n =2, R = 4-0OH
PH.433:n =3, R = 4-Cl
PH.434:n=3, R =25-Cl,
PH.435:n = 3, R = 4_OH

6 dan chat chalcon mang nhom morpholin trén vong B

(e} o) 0}
H,00 ()
HBCOD)LH B () er 2 :©)kH \
o oo

TEA/MEK, rt, 48h

PH.512:
PH.521:
PH.523:
PH.531:
PH.532:
PH.533:

S533533

3.2. Két qua hoat tinh khiang nim, khang khuén in vitro
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Cac hop chét dugc tong hop sau khi tinh khiét hoa va xac nhan
cdu tric bang cac phuong phap phd s& duoc dinh tinh hoat tinh
khang khuan, khang nim trén cc ching vi khuan, vi nam thir
nghiém. Céc hop chat cho két qua dwong tinh s& dugc tiép tuc
thir nghiém dé tinh toén gia tri MIC.

Két qua dinh tinh cho thdy hau hét cac hop chét khong cé hoat
tinh khang khuan, khang ndm. Cac hop chit cho hoat tinh
khang khuan, khang nim yéu hau hét 14 cac chalcon véi day ndi
alkoxy trén ca vong A va vong B.

Két qua MIC duoc trinh bay trong bang sau

Bang: Két qua MIC (mM) cuia cac chat duong tinh trén vi

khuén
M3 hop chit S. faecalis S. aureus MRSA
PH.521 0,60 1,20 1,20
PH.523 2,26 1,13 1,13
PH.435 2,50 2,50 2,50

Bang: Két qua MIC (mM) ca cac chat dwong tinh trén vi ndm

M3 hgp chit A. niger C. albicans

PH.423 3,01 3,01

PH.433 2,39 2,39
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PH.435 2,50 2,50
PH.532 2,33 2,33
PH.521 2,41 241
PH.531 2,26 2,26
PH.523 2,26 2,26
PH.533 2,04 2,04

3.3. Két qua khao sat co ché tac dung in silico cia cac chit

c6 tac dung tiém nang

Mo hinh docking phdan ti

Xac dinh vi tri khoang gan két va tai gan két ligand dong két

tinh
Ma Ligand d6 RMSD
a igand don
Dich tac dong PDB i 4t tinh g redocking
(A)
Vi khuén
ADN gyrase
(Topoisomerase IT) 5CDQ Moxifloxacin 0,66
(MRSA)
Topoi
0p01somera§e 6FM4 Levofloxacin 1,02
IV(S.pneumoniae)
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PBP2a allosteric
372G0 Ceftarolin 2,18
(MRSA)
. BGD
Ribosom 30S 7BG
(MRSA dua trén sy IH‘I]\?W*
giéng hang vé6i Tetracyclin 0,55
Thermus
thermophilus)
Ribosome 50S
6WQQ Radezolid 1,47
(MRSA)
Vi nim
Sterol 14a-
ero- 1a 5TZ1 VT1161 1,70
demethylase
GW2021
Dihydrofolat
11A4 - 1
reductase (chira 0.6
morpholin)
Exo-beta-(1,3)- )
xo-beta-(1.3) 1EQC | Castanospermin 0,33
glucanase
(1-methyl-1H-
N_myrIStOyl_ IIYL imidazol—z—yl)— 0 88
transferase (3-methyl-4- ’
benzofuran-2-
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yl)-methanon

Serin-Threonin . .
5JPF Microcystin 1,60
phosphatase

Hau hét cac mo6 hinh déu c6 gia tri RMSD nhé hon 2A, cho
théy cac mod hinh déu co su tai lap tdt cac clu tric tir thuc
nghiém va c6 da do tin cay, phu hop voi nghién ctru

Két qua sang loc qua mé hinh docking phdn tir

Tat ca cac chét tong hop dugc tién hanh dock vao khoang gian
két ctia 10 dich tac dong trén. Két qua cho thiy 100% céc chat
déu duoc dock thanh cong vao 10 khoang gin két v6i diém sb
docking déu am, diém sd docking 4m nhat khoang -10
kcal/mol. Trén 10 dich tac dong, nhom hop chat cho diém sb
docking 4m nhét 14 dan chét imidazol-4,5-dicarboxamid va din
chat morpholinoalkoxychalcon véi day ndi trén vong A.

Két qua sang loc dwoc dong hoc — doc tinh

Céc chat téng hop dugc sang loc qua moé hinh dugc dong hoc —
doc tinh (ADMET) qua phan mém ADMETIlab2.0.

Yéu ciu vé ngudng rii ro Thoa Khong thoa

Kha nang tan trong nudc
30 29
(logS, -4 -0,5)

Tinh chat phan bb dau/nuéc
38 21
(logP, 0-3)
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Hap thu qua rudt
58 1
(HIA<O0,7)
Péc tinh ¢4
oc ‘.unh ga?l }mg thu 34 )5
(Carcinogenicity <0,7)
Luét 5-Lipinski 58 1

3.4. Ban luian
Ban ludn vé phan tong hop hod hoc

- Phan tmg tong hop din chat morpholinoacetamid cho higu
sut tuong ddi cao (70-95%) trong thoi gian ngén (2-3 gio).

- Phan Ung tong hop cac din chat N-(morpholino-
(phenyl)methyl)nicotinamid dugc theo doi theo thoi gian va
duoc thuc hién ¢ cac nhiét do khac nhau. Theo két qua nghién
ctru, nhiét d6 80 °C va phan g tién hanh trong 5 gio s& cho
san pham voi quy trinh tinh ché cling nhu higu suét t6i wu. Véi
mong mudn mé rong cac hop chat tong hop, mot sé hop chat co
H linh dong dugc st dung dé thay thé cho nicotinamid nhu:
acetophenon, acetanilid, 4-hydroxyphenylacetamid, isoniazid,
phén Umg st dung céac base khac nhau hay sir dung thém xuc tac
la cac acid Lewis. Tuy nhién, phadn ung Mannich véi cac hop
chat nay khong xay ra hay tao thanh cha yéu 1a mubi iminium
giita dan chat aldehyd va morpholin.

- Phan t{mg oxy hoa cit mach benzimidazol va 2-
methylbenzimidazol véi tac nhan oxy hoa la hydrogen peroxid
30% cho hiéu sudt kha cao (79,5-80,1%). Ti 1& giira
benzimidazol va 2-methylbenzimidazol va hydrogen peroxid
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30% duoc chon la 1:18. Phan ung anilid héa dan chét
pyrazindion diacid diclorid cho hiéu suat cao. Tinh kém tan cua
nguyén liéu pyrazindion diacid diclorid ciing nhu san pham gay
tré ngai 16n trong qua trinh theo ddi phan tmg bang sic ky 16p
moéng. Do d6 thoi gian phan ung ching t6i tham khao nghién
ctru ctia Perchellet, doi v6i dan chat anilin 1a 2-cloroanilin, 3-
cloroanilin, aninlin, 5-cloro-2-methylaninlin phan tGng dugc
thuc hién trong 3 gid. Con ddi v6i dan chét anilin 14 con lai
phan tng dugc thuc hién trong 16 gio.

Phan ung m¢ vong pyrazindion st dung tdc nhan morpholin
cho hiéu suat twong ddi thap (14,0-56,5%). i voi cac din
chit ¢6 phd 'H-NMR dugc do trong dung moi DMSO-ds peak
c6 d6 dich chuyén héa hoc cao nhat 1a H ciia nhom NH trong di
vong imidazol, con dbi voi cac din chat c6 phd 'H-NMR duoc
do trong dung méi CDCl; peak c6 d dich chuyén héa hoc cao
nhit 1a H ciia NH trong lién két amid. Dan chat PH.301-305,
PH.308, PH.310, PH.312, PH.313 trong dung moi CDCl; déu
c6 nguyén tor H ctia NH amid dang ¢ trang thai tham gia tao
lién két hydro ndi phan tir. Dbi véi cac dan chat con lai phd 'H-
NMR dugc do trong dung mdéi DMSO-ds thi peak H cua NH
amid dugc tach thanh hai peak, trong d6 peak c6 do dich
chuyén cao hon thé hién cho nguyén tir H dang & trang théi lién
két hydro noi phan tir. Sau khi tham khao nghién ciru, cho thay
rang lién két hydro noi phan tir trong cac ciu triic PH.201-207,
PH.301-313 duoc hinh thanh boi H ctia NH amid véi dan chét
anilin voi nguyén tir O trong lién két amid v6i morpholin. Dbi
v6i dan chat PH.201 ph6 'H-NMR trong dung moi DMSO-ds
ghi nhén sy tach peak H ctia NH amid ti ¢ gira cac peak 1a 6:4
. Hién tuong dong phan cia din chit PH.201 duoc ghi nhin



18

trén phd "H-NMR trong dung méi CDCl; véi ti 1¢ giita hai dong
phan 1a 9:1. Trong d6, dong phan chiém ti 1¢ cao hon chinh 13
khi H ciia NH amid dang ¢ trang théi tao lién két hydro noi
phan tir do peak co do dich chuyén hoa hoc cao nhit trén pho
'H-NMR. Déi v6i dan chat PH.202, PH.203 trén phd 'H-NMR
trong dung mo6i DMSO-ds ghi nhan su tach peak H ctia NH
amid voi ti 1¢ giira hai peak 1a 6:4. D6i v6i dan chat PH.204
trén pho 'H-NMR trong dung méi DMSO-ds ghi nhan sy tach
peak H cua NH amid va peak H ctia NH trén vong imidazol ti
1¢ giita cac peak 13 6:4. Pbi v6i dan chat PH.205 trén phd 'H-
NMR trong dung m6i DMSO-ds ghi nhan su tach peak H cua
NH amid va peak H ctia NH trén vong imidazol ti 1¢ giita cac
peak 1 7:3. Dbi v6i dan chat PH.206 trén phd 'H-NMR trong
dung méi DMSO-ds ghi nhén sy tach peak H cia NH amid ti 1€
giita cac peak 14 5,5:4,5. Pbi voi dan chat PH.207 trén pho 'H-
NMR trong dung m6i DMSO-ds ghi nhan su tach peak H cua
NH amid ti 1¢ giira cac peak 1a 3:7. Pbi v6i dan chat PH.306
trén pho 'H-NMR trong dung méi DMSO-ds ghi nhan sy tach
peak H ctia NH amid ti 1¢ giita cac peak 1a xap xi 7:3. Ddi véi
dan chat PH.307 trén ph 'H-NMR trong dung méi DMSO-djs
ghi nhan hién tugng dong phan vdi ti 1¢ giita hai dong phén 1a
4:6. D6i voi dan chat PH.309 trén phé 'H-NMR trong dung
mdi DMSO-ds ghi nhan hién tugng dong phén véi ti 1¢ giita hai
dong phan 1a 2,5:7,5. Dbi voi dan chat PH.311 trén phd 'H-
NMR trong dung mdi DMSO-ds ghi nhan hién twong ddng
phan véi ti 1¢ giita hai dong phan 1a 8:2.

- Céc dan chat morpholinoalkoxychalcon déu duogc
tong hop thanh cong, sir dung cac phan tng da biét. Trong khi
cac din chat morpholinoalkoxychalcon véi day ndi trén vong A
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kha bén va don gian hon trong qua trinh tinh ché, cac chalcon
thu dugc véi day ndi trén vong B ¢6 chung ddc diém la rat dé
phén huy khi ¢6 dung méi (& dang dung dich) va/hodc cé anh
sang nhung khi ¢ dang ran thi kha bén ké ca khi c6 anh sang.
Quy trinh tong hop cac dan chét véi day nhanh trén ca vong A
va vong B déu cho thay sy hiéu qué trong viéc tong hgp hang
loat cic dan chat chi bang viéc thay thé cac nhom thé mong
mubn trén phan con lai (khong gian sin diy nhanh), rat ngan
duogc rat nhidu bude tong hop.

Ban ludn vé vé ket qua in silico so voi ket qua in vitro

- So véi két qua docking phan tir trén 10 dich tac dong thi nhoém
dan chat morpholinoacetamid 1a nhém hop chat cho diém s
docking am, cho thy c6 sy gin két vao dich tac dong nhung
gi4 tri khong qua thap dé co thé du doan hoat tinh khang khuan,
khang nam dang ké. Nhu vay, két qua in vitro hoan toan phu
hop voi két qua in silico dbi voi nhom hop chit nay. Tuy nhién,
trong két qua chi tiét danh gia ADMET, nhom hop chét nay 1a
nhém cho két qua tét. Piéu nay cho thdy nhom hop chat
morpholinoacetamid 1a nhom hop chit c6 tiém ning trong viéc
sir dung 1am thudc, tuy nhién can sang loc thém cac thir nghiém
sinh hoc dé tim ra nhitng hoat tinh thich hop.

- Két qua in silico cia nhém hop chat base Mannich nay trén 10
dich tac dong khang khuan, khang nam ciing phu hop voi két
qua in vitro. Két qua docking cho thay 3 chét déu cho diém sb
docking 4m, cho thay su gan két vao dich tic dong nhung diém
s6 khong qua thip dé co thé dy doan hoat tinh sinh hoc dang
ké. Nhoém hop chit nay ciing 1a nhom cho két qua danh gia
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ADMET t6t nén c6 thé can nhic dé co thé thuc hién sang loc
cac hoat tinh khac ctia nhom hop chat nay.

- Két qua docking cho théy trén nhiéu dich tac dong, nhom hop
chat imidazol-4,5-dicarboxamid chita morpholin cho diém sd
docking Am nhat trong tong s cic chat khao sat. Trén vi khuén,
cu thé 1a trén topoisomerase IV hay trén ribosom 508, hau hét
cac chét cia nhém nay cho diém sé docking 4m. Diéu nay
chimg to nhom hop chit nay cho gin két tot vao cac dich tac
dong tuong ung. Tuy nhién, khi phan tich ki hon vao tuong tac
ligand — protein, c6 thé thiy rang nhém hop chét imidazol-4,5-
dicarboxamid tao lién két voi cac vi tri quan trong trén dich tac
dong nhung khong tao duoc lién két chelat véi ion Mg?', can
thiét cho hoat tinh khdng khuan ctia nhém hop chat tac dong
trén topoisomerase IV. Trén ribosom 50S, nhém dan chat nay
ciing tao duoc cac lién két quan trong twong tu nhur ligand dong
két tinh. Trén vi ndm, nhom dan chit nay déu cho diém sb
docking kha tbt trén tong sb 4/5 dich tac dong khao sat, trir
serin/threonin phosphatase. Diéu nay chimg to nhom hop chét
cho gin két t6t trén cac dich tic dong tuong ung. Phan tich
tuong tac ligand — protein ciing cho thdy cac chit tiém ning
nhit ciing tao dugc lién két véi vi tri quan trong tuong tu nhu
ligand dong két tinh. Nhu vay, két qua in vitro khong hoan toan
trung khop véi két qua in silico. Piéu nay co thé dugc 1y giai
boi mot s6 cac kha ning sau day:

(1) Nhém dan chat nay khong c6 kha ning tao lién két chelat
véi Mg, can thiét cho hoat tinh khang khuén nén mic du diém
s6 docking thap nhung hoat tinh in vitro khong co. Diéu nay l1a
phi hop véi két qua.
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(2) Panh gia ADMET cho thiy gié tri logS ciia nhém nay déu
cho két qua <-4 (gia tri t6i wu 1a tir -4 dén 0,5). Nhu vay kha
ning tan trong nudc cia nhém nay khong tot. Diéu nay co thé
anh huong dén kha ning khuéch tan cac chat thir nghiém qua
thach trong thir nghiém hoat tinh khéng khuan, khang nim.
Diéu nay ciing c6 thé anh hudng dén cic két qua khao sat.

- Trong céc dan chat morpholinoalkoxychalcon, chi c6 hgp chat
PH.435, PH.521 va PH.523 thé hién hoat tinh trén 3 chung vi
khuan Staphylococcus aureus nhay cam véi methicillin
(MSSA) va d& khang methicillin (MRSA), Streptococcus
faecalis, voi gia tri MIC dao dong tir 0,6 — 2,5 mM. Tuy nhién
hoat tinh nay kha yéu so voi chitng dwong. Tir nhitng két qua
nay c6 thé thay rang duong nhu day ndi butoxy (4C) t6t hon
propoxy (3C) va hexyloxy (6C) ciing nhu nhom thé p-bromo
trén vong A tot hon cac nhém thé p-methoxy hay p-amino
trong viéc ting cuong hoat tinh khang khuan cta cac dan chat
lai hoa giira chalcon va morpholin bang day nbi alkoxy. Tuy
nhién, s6 lugng cac dan chat duogc thir nghiém la qua it dé
khing dinh chic chin vé két luan nay. Cac din xuat
morpholinoalkoxychalcon hiu hét déu thé hién hoat tinh khang
ndm trung binh véi 2 chung vi ndm Aspergillus niger va
Candida albicans. Cu thé cac chét cho hoat tinh khang nam bao
gom PH.423, PH.433, PH.435, PH.532, PH.531, PH.523 va
PH.533 voi gia tri MIC tir 2-3 mM. Tir két qua nay c6 thé so bd
két luan rang day ndi butoxy (4C) va hexyloxy (6C) tét hon
propoxy (3C) trong viéc gitip cai thién kha ning khang nim cua
dan chit morpholinoalkoxychalcon. Péi chiéu véi két qua
docking trén 5 dich tac dong cta vi ndm, két qua diém s6
docking trén dich tac dong exo-beta-(1,3)-glucanase l1a phu hop
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nhat voi két qua in vitro. Piém sé docking cta cac chat nay dao
dong trong khoang tir -8,9--9,5 kcal/mol cho thiy sy gin két tot
trén  dich tic dong. Tuy nhién, mot loat cic dan chét
morpholinopropyloxychalcon véi ddy néi trén vong A ciing c6
diém sb docking thip twong ty nhu cac dan chét co hoat tinh (-
9,5 kcal/mol) nhung tic dung nay khong thé hién trén thir
nghiém in vitro. Do d6, co ché tic dong ctia nhom hop chét nay
c6 thé can phai duge nghién ciru thém.

CHUONG 4. KET LUAN

Dé tai da tong hop duge 59 hop chat thuge cic nhém nhur sau:

- 18 hop chat nhém morpholinoacetamid

- 3 hop chét nhém base Mannich chita morpholin

- 20 hop chat nhom imidazol-4,5-dicarboxamid chira morpholin
- 18 hop chat morpholinoalkoxychalcon véi day ndi alkoxy trén
cd vong A va vong B.

Theo két qua tra ctru trén Sci-finder 12/2022, trong sd 59 chat
ndy c6 2 chat da dugc bdo céo 1a chit PH.101 va PH.411, 57
chit con lai 14 chat méi, gop phan bo sung vao ngan hang cac
chat tong hop.

Két qua thir hoat tinh khang khuan, khang ndm cho thay cac
nhém hop chat morpholinoacetamid, nhém base Mannich va
nhom imidazol-4,5-dicarboxamid khong cho hoat tinh khang
khuén, khang nam. Nhém hop chit chalcon ¢ 3 chat cho hoat
tinh khang khuan trung binh trén S. faecalis, S. aureus va
MRSA la PH.521, PH.523 va PH.435 vo6i MIC tu 0,6-2,5 mM.



23
Nhom hop chat chalcon ciing ¢6 8 chat cho hoat tinh khang
nam trung binh trén A. niger va C. albicans 1a PH.423, PH.433,
PH.435, PH.532, PH.531, PH.523 va PH.533 véi gia tri MIC
tr 2-3 mM.

Két qua mo hinh docking phén tir, dé tai da tién hanh xay dyung
dugc 10 mo hinh docking phan tir gdm 5 m6 hinh trén vi khuan
va 5 mo hinh trén vi ndm dya trén nhiing dich tic dong khang
khuén, khang ndm phé bién nhat. Tat ca cic mo hinh nay déu
dugc danh gia va két qua cho thidy 9/10 mo hinh c6 gia tri
RMSD nhé hon 2A va 1 md hinh c6 gia tri RMSD trong
khoang 2-3A. Piéu nay cho thdy c6 su tai lap t6t cau tric thir
nghiém va c6 gid tri trong viéc sir dung dé nghién ctru. Sau khi
xdy dung mo hinh, cac hop chat tong hgp dugc tién hanh dock
vao md hinh va danh gia cac tuong tac ligand — protein, danh
gid ADMET nhim muc dich gép phan gidi thich co ché tac
dong khang khuan, khang nim ciia nhom hop chét ¢ hoat tinh.
Két qua phan tich cho thdy trén vi khuan, dich tic dong
topoisomerase IV va trén vi nim dich tic dong exo-beta-(1,3)-
glucanase 1a phu hop nhat vé6i cac két qua thyc nghiém hién tai.
Tuy nhién, dé x4c dinh chinh x4c hon co ché tac dong cua
nhém hop chit nay, can cac nghién ctru siu hon.

CHUONG 5. PE NGHI

Céac nhom hop chit morpholinoacetamid, nhém base Mannich
hay nhom imidazol-4,5-dicarboxamid khong cho hoat tinh
khang khuan, khang nim trén cc ching vi khuan, vi nam thir
nghiém nhung theo cac tai liéu da cong bd, nhitng khung cu
truc nhu vay cé kha nang cho mot s6 hoat tinh khac nhu hoat
tinh chéng virus sbt xuat huyét, hoat tinh ddc té bao. Két qua
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docking trén mot s6 dich tic dong cia virus SARS-CoV2 ciing
cho thay mot s6 dan chit nhom imidazol-4,5-dicarboxamid cho
két qua docking am véi gia tri khoang -7 - -6 kJ/mol. Do vay,
nhém dan chat imidazol-4,5-dicarboxamid ciing 1a nhom dan
chat tiém ning trong viéc trc ché virus SARS-CoV-2. Panh gia
ADMET cho thdy nhom dan chét imidazol-4,5-dicarboxamid 1a
nhoém c6 hoat tinh doc té bao, nhit 1a trén té bao gan nén day
ciing 1a hoat tinh sinh hoc tiém ning ciia nhom hop chit nay.

D6i véi nhom chit chalcon, nhidu béo co cho thay ring nhom
nay c6 tiém ning trong viéc e ché mot sb enzym nhu lipase,
glucosidase nén day ciing la nhiing dich tac dong khac ma
nhoém hop chit nay c6 thé hudng dén. Két qua thir so bd trén
virus  Dengue cho thdy c¢6 nhiéu hop chat
morpholinoalkoxychalcon véi day ni trén vong B ¢ kha ning
trc ché hon 99,9% sy phat trién ctia virus Dengue va cling trong
thir nghiém nay, dong thoi thé hién kha ning e ché sy phat
trién cua té bao nén c6 thé tim hiéu thém hoat tinh doc té bao
ctia nhém hop chét nay.

Ngoai ra, nhom hop chét imidazol-4,5-dicarboxamid ciing cho
két qua tot khi tién hanh thir nghiém trén enzym protease chinh
ctia SARS-CoV-2. Khi tién hanh thir in vitro, c6 mot chat thudc
nhém nay cho két qua trc ché enzym Mpro véi gia tri ICso
khoang 8 uM.

Mic du khéng co hoat tinh khang khuan tot nhung khi thir trén
mo hinh trc ché bom nguoc Acrb-TolC, mot dan chét imidazol-
4,5-dicarboxamid cho hoat tinh {rc ché bom tuong duong véi
chat @i chung.
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