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TONG HOP VA KHAO SAT HOAT TiNH KHANG TU CAU VANG
CUA CAC DAN CHAT 2-PYRAZOLIN VA 2-ISOXAZOLIN
Trian Ngoc Chiau', Phiing Bich Tuyén’, Phan Canh Trinh’, Pham Ngoc Thach!
TOMTAT

bat vin dé: Staphylococcus aureus duwgc WHO xép vao danh sdch 12 vi khudn khing khing sinh duwgc xem
la moi de doa I6n cho sitc khoe con nguoi. Viéc nghién civu cic hoat chdt moi khing cdc chimg tu cdu vang nay la
diéu cap thiét.

Muc tiéu: Tong hop cic dan chit 2-pyrazolin, 2-isoxazolin va khdo sdt tdc dong khdng tu ciu vang.

Déi twong va phuong phép: Cic din chit muc tiéu dugc tong hop qua 2 giai dogn phdn 1ng. San phdm
tong hop duwoc xdc dinh cdu triic bang cdc phiong phdp phd' IR, MS via NMR. D tinh khiét duwoc kiém tra bing
sic ky 16p mong va phd’ NMR. Cdc dén chat dwoc thir hogt tinh trén hai ching MSSA (ATCC 29213) va MRSA
(ATCC 43300) bing phwong phip khuéch tin trong thach.

Két qua: 5 din chat 2-pyrazolin (2a-2e) va 5 dan chit 2-isoxazolin (3a-3e) dugc tong hop thanh cong. Ciu
triic clia cdc ddn chdt dwgc xdc dinh bang cdc phwong phdp phd' diing nhw duw dodn. Trong s6'd6 c6 1 chat méi
(3d) chuwa duwoc cong bo. Cic dan chit 2-isoxazolin c6 tdc dong trc ché’khd tot doi véi chimg MSSA véi MIC
khodng 32 ug/mL. Nhém -OMe trén cdu triic cic dan chat 2-isoxazolin 6 dnh hwdng tot Ién hoat tinh.

Két ludgn: Sy thay doi cdu tric tiv di vong 2-pyrazolin qua 2-isoxazolin cdi thign hoat tinh khing tu ciiu
vang. Nhém 2-isoxazolin dwgc xdc dinh la cdu triic tiém ning dé’phdt trién cic hoat chit khing khudn mdi.

Tir khoéa: 2-pyrazolin, 2-isoxazolin, khing khudn, tu ciu vang, S. aureus
ABSTRACT

SYNTHESIS AND ANTI-STAPHYLOCOCCUS AUREUS ACTIVITY
OF 2-PYRAZOLINE AND 2-ISOXAZOLINE DERIVATIVES

Tran Ngoc Chau, Phung Bich Tuyen, Phan Canh Trinh, Pham Ngoc Thach
* Ho Chi Minh City Journal of Medicine * Vol. 25 - No. 2 - 2021: 48 - 55

Background: Staphylococcus aureus is listed by WHO as one of the 12 antibiotic-resistant bacteria which
are considered as major threat to human health. Research on novel active substances against these bacterial strains
is critical.

Objectives: Synthesis and antibacterial effect evaluation of 2-pyrazoline, 2-isoxazoline derivatives

Methods: These derivatives were synthesized via 2 steps. Structure of synthetic compound were charaterized
by IR, MS and NMR spectroscopy. Purity was checked by thin layer chromatography and NMR. Anti-
Staphylococcus aureus activities were tested on two strains MSSA (ATCC 29213) and MRSA (ATCC 43300) by
agar diffusion method.

Results: Ten substances were successfully synthesized: 2-pyrazoline derivatives (2a-2e) and 2-isoxazoline
derivatives (3a-3e). Structure of these derivatives were confirmed by IR, MS and NMR. Among them, novel
compound 3d has not been published in literature. 2-Isoxazoline derivatives showed a potential inhibitory effect
against MSSA (MIC = 32 ug/mL). Substitution of methoxy group on benzen ring of 2-isoxazoline derivatives has
a positive effect on the activity.

Conclusions: Replacement of 2-pyrazoline by 2-isoxazoline improves anti-staphylococcal activity. 2-Isoxazoline
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scaffold is potential to develop novel antibacterial agents.

Nghién ctitu

Keywords: 2-isoxazoline, 2-pyrazoline, antibacterial, Staphylococcus aureus

DATVANDE

Bén canh mot s6 loi khuan duoc tng dung
trong cudc séng, vi khuan phan 1én duoc xem
la c6 hai vi gay ra sy nhiém tring dan dén
bénh tat va mot s6 treong hop ndng c6 thé gay
tr vong. Su kham pha ra thudc khang sinh da
giup con nguoi day lui duoc nhitng truong
hop bénh nhiém do vi khuén. Tuy nhién, dac
tinh chon loc ty nhién cua vi khuan cung voi
viéc stt dung khang sinh khong hop ly da dan
dén sy xuat hién cac chung vi khuan dé khang
lam thudc khang sinh giam hay mat tac dung.
Hién tuong trén ngay cang gia tang dén muc
bdo dong trén toan thé giéi. Gan day, WHO da
dua ra danh sach 12 chiung vi khuan khéng
thuGc ndi bat ma thé gidi nén tap trung nghién
ctu phat trién cac loai khang sinh mdéi dé€ doi
phd. Mot trong nhitng vi khuan trong danh
sach trén la Staphylococcus aureus, con dwgc

biét dén dwdi tén tu cau vang vi nhitng ddc
diém hinh thai ddc trung®. Trong diéu kién
san c6 hién nay cua nhém nghién cttu, chung
t6i quan tam dén chung vi khuan trén.

Trong sO cac cdu truc di vong, 2-pyrazolin
duoc quan tam vi xudt hién trong mot s6 hoat
chat nhu antipyrin, famprofazon, methampyron,
sulfinpyrazon. Nam 2018, nhém nghién cttu tai
khoa Duoc - Dai hoc Y Duoc TP. H6 Chi Minh
da tong hop cac dan chat 2-pyrazolin va cho
thay tiém nang khang khuan ctia nhém dan
chat nay®. Dua trén co so do6, dé tai duoc
thuc hién nham tong hop va khao sat hoat
tinh khang S. aureus ctia cac dan chat
2-pyrazolin véi s thay d6i cac nhom thé trén
khung cdu trtc nay. Ngoai ra dan chat di vong
twong dong 2-isoxazolin voi hoat tinh sinh hoc
tiém nang cling dwgc quan tam.

3a-3e N ; 2226

Khung 2-pyrazolin tiém nang

Hinh 1. Huéng thiét ké'ciia cic din chat 2-pyrazolin (2a-2e) va 2-isoxazolin (3a-3e)

Muc tiéu cua dé tai la tong hop 2 nhom
dan chat mang khung ciu trtic 2-pyrazolin va
2-isoxazolin (Hinh 1) va khao sat hoat tinh khang
tu cau vang ctia cac dan chat nay. Dua trén cac
két qua thu duoc, dé tai nham muc dich tim ra
st lién quan cta cac di vong néu trén va vai tro
cua cac nhom thé véi hoat tinh tic ché€ sy phat
trién cua tu cau vang.

POITUONG-PHUONG PHAPNGHIEN CUU
Déi tegng va nguyén liéu

Cac dan chat di vong 2-pyrazolin va

2-isoxazolin.

B - Khoa hoc Duwoc

Tat ca nguyén liéu va dung moi dung trong
tong hop dat mirc do tinh khiét dung trong tong
hop hda hoc duwgc mua tit cac cong ty Acros
Organics (Bi), Merck (Ptc), ChemSol (Viét
Nam), Guangdong Guanghua Sci-Tech Co Ltd.
(Trung Qudc), Amsal Chem Pvt Ltd. (An Do) va
duoc st dung tryc tiép.

Phuwong phap nghién cttu
Phuong phdp tong hop cdc dan chit
2-pyrazolin (2a-2e) va 2-isoxazolin (3a-3e)

Cac dan chat dwoc téng hop qua 2 giai
doan (Hinh 2). Trong giai doan dau, cdc dan
chat chalcon trung gian (la-le) duoc tdng
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Nghién cttu
hop tir cac dan chit benzaldehyd va
acetophenon thuong mai bang phan tng
ngung tu Claisen-Schmidt. Sau d6 cic dan
chat chalcon dugc doéng vong trong giai
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doan 2 véi cac tdc nhan phenylhydrazin
hodc hydroxylamin d€ tao thanh cac di vong
2-pyrazolin (2a-2e) hodc 2-isoxazolin (3a-3e)

tuong tng.

o] (o]
N-N '
CHs H NaOH O O Ph-NH-NH, , O R
v R ——»
R EtOH, rt EtOH reflux O
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N-O R a: H; H
! O b: H; 4-Br
O c: H; 3,4-di-OMe
R d: H; 3,4-0-CH,-0O-
3a-3e e: OMe; H

Hinh 2. Tém tit qud trinh tong hop héa hoc

Giai doan 1: Tong hop chdt trung gian chalcon
(1a-1e)

Dan chat benzaldehyd va acetophenon
teong tng dwgc hoa tan vao lwgng ethanol
(EtOH) vtta da (khoang 30-50 ml cho 0,01 mol
acetophenon). Ti 1& mol acetophenon va
benzaldehyd la 1:1,1 (benzaldehyd phai du so
vOi acetophenon d€ tranh phan tng phu ngung
tu gitta cac acetophenon xay ra sinh ra tap khong
mong muén). Dat becher phan tng 1én may
khudy tr. Khi cac nguyén liéu da tan hoan toan
thi cho tit tir dung dich NaOH 50% (EtOH) vao
dén pH 10. Hon hop phéan tng duoc khudy &
nhiét do phong. Két tua xudt hién. Phan ting
dugc theo ddi bang sac ki 16p mong (SKLM) véi
hé dung mdi cyclohexan - ethyl acetat (EtOAc)
(ti 1& 7:3). Sau khi két thiic phan tng, loc 1ay taa.
Tta thd duwoc tinh ché lai bang phuong phép két
tinh trong EtOH hoac MeOH thu dwoc cac
chalcon trong ting (1a-1e).

Giai doan 2: Dong vong cdc chalcon
Téng hop cic dan chit 2-pyrazolin (2a-2e)

Hoa tan chalcon (2 mmol) va phenylhydrazin
(4 mmol) vao EtOH. Khudy va dun hoi luu ¢
nhiét d6 khoang 70 °C. Theo déi phan ting bang
sac ki 16p mong. Khi phan ting két thuc, 14y dich
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phan tng ra dé ngudi va lam lanh trong thau
nude da, tha tir tie xuat hién. Loc lay tda, riva tha
nhiéu Jan vdi EtOH lanh va nuwdc cat dé loai bo
phenylhydrazin con du. San pham thu dwogc c6
dang ran mau vang nhat. Tinh ché san pham tho
béng phuong phap két tinh lai trong EtOH thu
duoc cac dan chat 2-pyrazolin (2a-2e).
Téng hop cdc din chit 2-isoxazolin (3a-3e)

bé tai lya chon con dwong tong hop 2-
isoxazolin dya trén phan tng dong vong cua
chalcon voi hydroxylamin hydroclorid trong
MeOH ¢ nhiét d§ phong voi xtc tac la dung
dich kali hydroxyd (KOH) 50%. Hoa tan chalcon
(1 mmol) va hydroxylamin hydroclorid (7 mmol)
trong MeOH va dat 1én may khudy ttr & nhiét do
phong. Thém tit tt dung dich KOH 50% trong
MeOH dén khi pH dat dén khoang kiém (pH 12).
Theo dbi phan ting bang sac ki 16p mong, Hon
hop sau khi két thiic phan ting gém dich va chat
ran mau tréng (san pham phu KCl). Loc loai bo
mudi. Thém lwgng nude cat vao dich loc cho dén
khi dich thoang duc (lugng nudc thuong bang
lwong dich). Lam lanh hon hop trong thau nuwéc
da d€ san pham keét tinh tir tr. Loc 1ay tinh thé,
rtra voi nude dé€ loai sach tap thu duwoc cac dan
chét 2-isoxazolin (3a-3e).
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Phuong phdp xdc dinh cdu triic va do tinh khiét

Cac san pham tong hop cudi cung (2a-2e,
3a-3e) duoc kiém tra do tinh khiét bang SKLM
trén ban mong silica gel 60 GFzs: (Merck 60F 254,
Darmstadt, Ditc) duoc quan sat dudi den UV
budc song 254 nm két hop véi pho 'H-NMR.
Nhiét do néng chay dwoc xac dinh trén may
Stuart SMP10 (Cole Palmer, Anh) v4i nhiét ké
khong hiéu chinh. Cau tric san phdm dugc xac
dinh bang cac phuong phap phd. Phd hong
ngoai (IR) dwoc do bang phuong phép ATR trén
mdy  IRAffinity-1S  (Shimadzu  Scientific
Instruments, Kyoto, Nhat). Pho khoi (MS) duoc
xac dinh trén mdy Thermo Scientific™ MSQ
Plus™ (Thermo Fisher, My) hodc Shimadzu
LCMS (Shimadzu Scientific Instruments, Kyoto,
Nhat) bang phuong phap ion héa ESL Phd cong
hwong tiv hat nhan proton (‘H-NMR) duoc do
trén may Bruker Avance 500 MHz (Bruker
Corporation, Billerica, MA, USA). Pho *C-NMR
dugc do trén cing may nhung ¢ tan s6 125 MHz.
Céc tir viét tat dugc stt dung trong bién giai phd
H-NMR: singlet (s), doublet (d), triplet (t),
doublet of doublets (dd), multiplet (m).
Phwong phdp xdc dinh hoat tinh khang tu
ciu vang

Hoat tinh khang khudn ctia cac dan chat 2a-
2e va 3a-3e duoc khao sat trén 2 chung tu cau
vang gay bénh la Staphylococcus aureus ATCC
29213 (Methicillin-susceptible S. aureus, MSSA)
va  Staphylococcus  aureus ~ ATCC 43300
(Methicillin-resistant S. aureus, MRSA). Cac vi
khuan duoc nubi cdy trén moi truong thach
Mueller Hilton (MHA). Qua trinh khao sat hoat
tinh dwoc tién hanh qua 2 budc. Trude hét, hoat
tinh so b duwoc khao sat thong qua viéc danh gia
duong kinh vong khang khuan ctia cac chat thw
nghiém (nong d6 1024 pg/ml) bang phuong
phép khuéch tdn trong giéng duc s&n c6 duong
kinh (&) 8 mm trén ban thach. O giai doan 2, cac
chét c6 duong kinh vong khang khuéan (= 9 mm)
duoc tién hanh xac dinh néng do trc ché t6i thiéu
(MIC) bang phuong phap vi pha loang trong
thach. Giai mau dwoc pha tir 1024 - 2 ug/ml.

B - Khoa hoc Duwoc

Nghién cttu

Trong cac khao sat nay, DMSO dugc dung nhu
mau chimg am va vancomycin dugc dung nhu
mau chimg duwong.
KETQUA
K&t qua phan tong hop hoa hoc
Giai dogn 1: Tong hop cdc dan chdt trung gian
chalcon (1a-1e)
Chit 1a
1-phenyl-3-phenylprop-2-en-1-on: hiéu suat
80%; cam quan: tinh thé mau vang; nhiét do
nong chay: 55-56 °C; SKLM Rt = 0,61 (cyclohexan
- ethyl acetat, 7:3); IR (v cm™): 1660,7 (C=0);
1602,9 va 15739 (C=C); CTPT: CisHrO; P.tl
208,26.
Chait 1b
3-(4-bromophenyl)-1-phenylprop-2-en-1-on:
hiéu suét 75%; cam quan: tinh thé mau vang;
nhiét do nong chay: 123-125 °C; SKLM R¢ = 0,70
(cyclohexan - ethyl acetat, 8:2); IR (v cm™): 1656,8
(C=0); 1606,7 va 1579,7 (C=C); CTPT: CisHuBrO;
P.t.1: 287,16.
Chat 1c
3-(3,4-dimethoxyphenyl)-1-phenylprop-2-
en-1-on: hiéu suat 85%; cam quan: tinh thé mau
vang dam; nhiét d6 néng chay: 91-92 °C; SKLM Rs
= 0,60 (cyclohexan - ethyl acetat, 7:3); IR (v cm™):
1651,1 (C=0); 1566,2 (C=C); CTPT: CvHiOs; P.t.I:
268,31.
Chat 1d
3-(benzo[1,3]dioxol-5-yl)-1-phenylprop-2-en-
1-on: hiéu sudt 75%; cam quan: tinh thé hinh kim,
mau vang nhat; nhiét do néng chay: 119-121 °C;
SKLM Rt = 0,60 (n-hexan -aceton, 8:2); IR (v cm™):
1658,8 (C=0); 1604,8 va 15739 (C=C); CIPT:
CisH120s; P.t.1: 252,27.
Chat 1e
1-(4-methoxyphenyl)-3-phenylprop-2-en-1-on;
hiéu suat 60%; cam quan: tinh thé hinh kim, mau
vang nhat; nhiét d0 noéng chay: 106-107 °C;
SKLM Re¢= 0,70 (cyclohexan - ethyl acetat, 8:2); IR
(v em™): 1653,0 (C=0); 1597,1 va 1570,1 (C=C);
CTPT: CisHuO2; P.t.1: 238,29.
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Nghién cttu

Giai doan 2: Déng vong dé tao thanh cdc dan
chit 2-pyrazolin va 2-isoxazolin
Két qud tong hop cdc dan chat 2-pyrazolin (2a-2e)
Chat 2a

Tén IUPAC: 1,3,5-triphenyl-4,5-dihydro-1H-
pyrazol. Hiéu sudt 25%; cam quan: tinh thé hinh
kim ngan mau vang nhat; nhiét do néng chay:
134-136 °C; SKLM: R¢ = 0,80 (cyclohexan - ethyl
acetat, 8:2); Re = 0,90 (toluen - ethyl acetat, 8:2); Re
= 0,80 (n-hexan - aceton, 7:3); IR (v cm™): 1595,1
(C=N); CTPT: CaiHisNy; P.t.1: 298,39; MS (ESI) m/z
[M+H]* du kién 299,1470 ; tim thdy 299,1545;
H-NMR (500 MHz, CDCl): d (ppm) 7,73-7,71
(m, 2H, H-Ar); 7,39-7,35 (m, 2H, H-Ar); 7,33-7,31
(m, 6H, H-Ar); 7,17 (dd, ] = 9,0; 7,3 Hz, 2H, H-
Ar); 7,08-7,06 (m, 2H, H-Ar); 6,79-6,75 (m, 1H, H-
Ar); 527 (dd, ] =12,5; 7,2 Hz, 1H, CH-pyrazolin);
3,84 (dd, ] = 17,0; 12,5 Hz, 1H, CHz-pyrazolin);
3,14 (dd, J=17,0; 7,2 Hz, 1H, CHz-pyrazolin).
Chat 2b

Tén IUPAC: 5-(4-bromophenyl)-1,3-
diphenyl-4,5-dihydro-1H-pyrazol. Hiéu suat
22%; cam quan: tinh thé hinh kim, mau vang anh
xanh 1&; nhiét d6 nong chay: 145-146 °C; SKLM:
Re = 0,80 (cyclohexan - ethyl acetat, 8:2); R = 0,90
(toluen - ethyl acetat, 8:2); Re = 0,80 (n-hexan -
aceton, 7:3); IR (v am?): 1595,1 (C=N); CTPT:
CaHi/BrN2;  Ptl: 377,29, MS (ESI): mi/z
[M("Br)+H]* du kién 377,0648, tim thdy 377,0614 ;
[M(®Br)+H]* du kién 379,0627, tim thay 379,0609 ;
H-NMR (500 MHz, CDCL): o (ppm) 7,72-7,70
(m, 2H, H-Ar); 7,47-7,31 (m, 6H, H-Ar); 7,21-7,14
(m, 3H, H-Ar); 7,04-7,02 (m, 2H, H-Ar); 6,82-6,78
(m, 1H, H-Ar); 5,24 (dd, | = 12,2; 7,0 Hz, 1H,
CH-pyrazolin); 3,84 (dd, | = 17,0; 12,2 Hz, 1H,
CH:-pyrazolin); 3,11 (dd, | = 17,0; 7,0 Hz, 1H,
CH:-pyrazolin).
Chat 2c

Tén IUPAC: 5-(3,4-dimethoxyphenyl)-1,3-
diphenyl-4,5-dihydro-1H-pyrazol.
20%; cam quan: tinh thé hinh kim mau vang;
nhiét d6 nong chay: 134-136 °C; SKLM: R¢ = 0,50
(cyclohexan - ethyl acetat, 8:2); Re= 0,80 (toluen -

Hiéu suat
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ethyl acetat, 8:2); Re = 0,50 (n-hexan - aceton, 7:3);
IR (v em™): 1591,3 (C=N); CTPT: CsH2N0; P.t.I:
358,44; MS (ESI): m/z [M+H]*dw kién 359,17; tim
thédy 359,35 ; 'TH-NMR (500 MHz, CDCls): d(ppm)
7,73-7,71 (m, 2H, H-Ar); 7,39-7,36 (m, 2H, H-Ar);
7,37-7,30 (m, 1H, H-Ar); 7,19-7,16 (m, 2H, H-Ar);
7,09 (dd, | = 85, 1,2 Hz, 2H, H-Ar); 6,88 (dd,
] =8,5; 1,2 Hz, 1H, H-Ar); 6,82-6,73 (m, 3H, H-
Ar); 5,18 (dd, ] =12,5; 7,5 Hz, 1H, CH-pyrazolin);
3,88-3,77 (m, 7H, 1H ctia CH: pyrazolin va 6H
cta 2xOMe); 3,13 (dd, ] = 17,0; 7,5 Hz, 1H, CH>
pyrazolin).
Chat 2d

Tén IUPAC: 5-(benzo[l,3]dioxol-5-yl)-1,3-
diphenyl-4,5-dihydro-1H-pyrazol. Hiéu suat
20%; chat rén mau xanh 14 nhat; nhiét d6 néng
chay: 140-142 °C; SKLM: Rs = 0,70 (cyclohexan -
ethyl acetat, 8:2); R¢ = 0,80 (toluen - ethyl acetat,
8:2); Re = 0,70 (n-hexan - aceton, 7:3); IR (v cm™):
1595,1 (C=N); CTPT: C2H1sN20z; P.t.1: 342,40; MS
(ESD): m/z [M+H]* du kién 343,1402, tim thay
343,1403 ; 'H-NMR (500 MHz, CDCls): d(ppm)
7,72-7,70 (m, 2H, H-Ar); 7,39-7,36 (m, 2H, H-Ar);
7,33-7,31 (m, 1H, H-Ar); 7,20-7,17 (m, 2H, H-Ar);
7,09-7,07 (m, 2H, H-Ar); 6,81-6,74 (m, 4H, H-Ar);
5,97 (s, 2H, -O-CH2-O-); 5,18 (dd, | = 12,2; 7,2 Hz,
1H, CH-pyrazolin); 3,79 (dd, | = 17,0; 12,2 Hz,
1H, CHz-pyrazolin); 3,11 (dd, J=17,0; 7,2 Hz, 1H,

CH:-pyrazolin).
Chat 2e
Tén IUPAC:  3-(4-methoxyphenyl)-1,5-

diphenyl-4,5-dihydro-1H-pyrazol.
30%; cam quan: chat rdn mau vang; nhiét do
nong chay: 128-130 °C; SKLM Re = 0,80
(cyclohexan - ethyl acetat, 8:2); Re= 0,90 (toluen -
ethyl acetat, 8:2); Re = 0,80 (n-hexan-aceton, 7:3);
IR (v em™): 1597,1 (C=N); CTPT: C22H20N:0; P.t.I:
328,42; MS (ESI): m/z [M+H]* du kién 329,1609,
tim thay 329,1604 ; 'TH-NMR (500 MHz, CDCly):
d(ppm) 7,67-7,64 (m, 2H, H-Ar); 7,33-7,31 (m, 4H,
H-Ar); 7,26-7,23 (m, 1H, H-Ar); 7,18-7,14 (m, 2H,
H-Ar); 7,05-7,03 (m, 2H, H-Ar); 6,92-6,89 (m, 2H,
H-Ar); 6,77-6,74 (m, 1H, H-Ar); 5,21 (dd, | = 12,5;
7,5 Hz, 1H, CH pyrazolin); 3,84-3,77 (m, 4H, 1 H

Hiéu suat
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caa CHz-pyrazolin va 3H cua -OCHs); 3,11
(dd, J=17,0; 7,5 Hz, 1H, CHz-pyrazolin).
Két quad tong hop cic dan chdt 2-isoxazolin
(3a-3e)
Chdt 3a

Tén IUPAC: 3,5-diphenyl4,5-dihydroisoxazol.
Hiéu suat 18%; cam quan: chdt ran mau vang
nhat; nhiét do néng chay: 72-74 °C; SKLM: R¢ =
0,80 (cyclohexan - ethyl acetat, 8:2); Rt = 0,80
(toluen - ethyl acetat, 8:2); Re = 0,70 (n-hexan -
aceton, 7:3); IR (v cm-1): 1593,2 (C=N); CIPT:
CisHisNO; P.t.1: 223,28; MS (ESI): m/z [M+H]* duw
kién 224,28, tim thay 224,49 ; '"H-NMR (500 MHz,
CDCls) d (ppm): 7,70-7,68 (m, 2H, H-Ar); 7,42-
7,35 (m, 7H, H-Ar); 7,33-7,30 (m, 1H, H-Ar); 5,74
(dd, J=11,0; 8,0 Hz, 1H, CH-isoxazolin); 3,78 (dd,
] =16,7; 11,0 Hz, 1H, CHz-isoxazolin); 3,34 (dd, |
=16,7; 8,0 Hz, 1H, CHz-isoxazolin).
Chat 3b

Tén IUPAC: 5-(4-bromophenyl)-3-phenyl-
4,5-dihydroisoxazol. Hiéu sudt 16%; cam

quan: chat ran mau vang; nhiét do néng chay:

125-126 °C; SKLM: Rt = 0,60 (cyclohexan-ethyl
acetat, 8:2); Re = 0,80 (toluen - ethyl acetat, 8:2);
R¢=0,70 (n-hexan - aceton, 7:3); IR (v cm™): 1593,2
(C=N); CTPT: CisH12BrNO; P.t.1: 302,17; MS (ESI):
m/z [M("Br)+H]* du kién 302,01, tim thay 302,09;
[M(®Br)+H]* du kién 304,01; tim thdy 304,12;
H-NMR (500 MHz, CDCls): d(ppm) 7,68-7,66
(m, 2H, H-Ar); 7,51-7,48 (m, 2H, H-Ar); 7,42-7,39
(m, 3H, H-Ar); 7,26 (dd, | = 8,5; 1,5 Hz, 2H,
H-Ar); 570 (dd, J = 11,0; 80 Hz, 1H, CH-
isoxazolin); 3,78 (dd, | = 16,5; 11,0 Hz, 1H, CH»-
isoxazolin); 3,29 (dd, | = 16,5; 8,0 Hz, 1H, CH>-
isoxazolin).
Chat 3¢

Tén IUPAC: 5-(34-dimethoxyphenyl)-3-
phenyl-4,5-dihydroisoxazol. Hiéu sudt 18%; cam
quan: chat ran mau trang; nhiét do néng chay:
101-102 °C; SKLM: Rt = 0,70 (cyclohexan - ethyl
acetat, 8:2); Re = 0,60 (toluen - ethyl acetat, 8:2); Re
= 0,60 (n-hexan-aceton, 7:3); IR (v cm™): 1591,3
(C=N); CTPT: CvHiyNOs; P.t.I: 283,33; MS (ESI):
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m/z [M+H]* du kién 284,33, tim thay 284,23; 'H-
NMR (500 MHz, CDCls): d(ppm) 7,71-7,69 (m,
2H, H-Ar); 7,43-7,40 (m, 3H, H-Ar); 6,94-6,85 (m,
3H, H-Ar); 571 (dd, | = 11,0; 8,7 Hz, 1H, CH-
isoxazolin); 3,88 (s, 6H, 2 nhom -OCHs); 3,74 (dd,
] =16,5; 11,0 Hz, 1H, CHz-isoxazolin); 3,34 (dd, |
=16,5; 8,7 Hz, 1H, CHz-isoxazolin).
Chat 3d

Tén IUPAC: 5-(benzo[d][1,3]dioxol-5-y1)-3-
phenyl-4,5-dihydroisoxazol. Hiéu suat 17%; cam
quan: tinh thé mau trang; nhiét 46 néng chay:
75-77 °C; SKLM: Rt = 0,60 (cyclohexan - ethyl
acetat, 8:2); Re = 0,80 (toluen - ethyl acetat, 8:2); Re=
0,60 (n-hexan - aceton, 7:3); IR (v cm™): 1591,3
(C=N); CTPT: CisH1sNOs; P.tl: 267,28; MS (ESI):
m/z [M+H]* du kién 268,09; tim thay 268,26 ; 'H-
NMR (500 MHz, CDCls) d(ppm): 7,70-7,66 (m, 2H,
H-Ar); 7,42-7,39 (m, 3H, H-Ar); 6,88-6,78 (m, 3H,
H-Ar); 5,95 (s, 2H, -O-CH2-O-); 5,66 (dd, | = 11,0;
8,2 Hz, 1H, CH-isoxazolin); 3,72 (dd, ] = 16,7; 11,0
Hz, 1H, CHz-isoxazolin); 3,31 (dd, ] =16,7; 8,2 Hz,
1H, CHz-isoxazolin); *C-NMR (125 MHz, CDCls)
O(ppm): 156,2; 148,1; 147,6; 134,8; 130,1; 129,5;
128,8,126,7; 119,7; 108,3; 106,3; 101,9; 82,6; 43,1.
Chdt 3e

Tén TUPAC: 3-(4-methoxyphenyl)-5-phenyl-
4,5-dihydroisoxazol. Hiéu suat 15%; cam quan:
tinh thé hinh kim mau vang nhat; nhiét d6 néng
chay: 101-102 °C; SKLM: R¢ = 0,50 (cyclohexan -
ethyl acetat, 8:2); Re = 0,80 (toluen - ethyl acetat,
8:2); Re = 0,70 (n-hexan - aceton, 9:1); IR (v cm™):
1593,2 (C=N); CTPT: CisHi1sNO; P.t.I: 253,30; MS
(ESI): m/z [M+H]* du kién 254,11; tim thay 254,45
; 'TH-NMR (500 MHz, CDCl) d (ppm): 7,64-7,61
(m, 2H, H-Ar); 7,40-7,25 (m, 5H, H-Ar); 6,93-6,90
(m, 2H, H-Ar); 5,70 (dd, ] = 11,0; 8,5 Hz, 1H, CH-
isoxazolin); 3,83 (s, 3H, -OCHs); 3,75 (dd, | = 16,5;
11,0 Hz, 1H, CHz-isoxazolin); 3,31 (dd, | = 16,5;
8,5 Hz, 1H, CHz-isoxazolin).

Két qua thit hoat tinh khdng S. aureus

Hoat tinh khang tu cau vang (S. aureus) cuia
cac dan chét 2-pyrazolin (2a-2e) va 2-isoxazolin
(3a-3e) duoc trinh bay trong Bang 1.
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Bdng 1. Hogt tinh khing S. aureus ciia cic dan chat
va gid tri logP dw dodn

S. aureus (ATCC | S. aureus (ATCC
Ki hiéu chat|AlogP 29213) 43300)
@ (mm) MIC @ (mm) MIC
(Hg/ml) (pg/ml)
2a 4,80 X - X -
2b 5,44 X X
2c 4,95 X X
2d 4,21 X X
2e 4,85 X X
3a 3,09 X - X
3b 3,95 9 128 X -
3c 3,36 12 32 9 >1024
3d 2,85 X - X
3e 3,29 10 >1024 X
DMSO - X X -
Vancomycin| - - 2 - 256

“@" la ky higu cia dirong kinh vong khing khudn
(mm); “x” la ky hiéu chat khong cd hoat tinh khdng
khudn (& <8 mm); “-" ky higu la phiin nay khong
tiéh hanh thyc nghiém; AlogP dieoc xdc dinh bang
phiin mém AlogP2.1

Céc chat duoc khao sat so bo b.:;mg cach do
duong kinh vung tic ché trén ban thach. Ca 5
dan chat 2-pyrazolin (2a-2e) khong thay xuat
hién vong khang khuan trén 2 chung vi khuan
thte nghiém. Nguoc lai, két qua thit hoat tinh so
bd cho thdy mot s6 dan chat 2-isoxazolin (3b, 3¢
va 3e) co tac dung tic ché sy phat trién cua tu
cau vang voi duong kinh vong khang khuan tt
9-12 mm d6i véi chung MSSA. Dic biét dan chat
3c con ¢6 kha nang tc ché sy phét trién cua
chung MRSA véi duong kinh vong khang
khuan 9 mm.

Hoat tinh khang tu cAu vang ctia cdc dan
chat 3b, 3¢ va 3e dugc danh gia chi tiét hon bang
thir nghiém xac dinh néng d¢ Gc ché toi thi€u
(Minimum Inhibitory Concentration, MIC). Két
qua cho thdy dan chat 3c c6 hoat tinh tic ché
chung MSSA & nong dd tir 32 pug/ml. Dan chat
3b cho thdy kha nang tic ché ¢ nong do cao hon
(MIC=128 ug/ml).

BANLUAN

Véi dinh hueéng ban dau 1a téng hop cac dan

chdt 2-pyrazolin méi v6i cac nhém thé khac
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nhau d€ khao sat sy anh huwong cta cac nhém
thé trén cau trac dén hoat tinh khang tu cau
vang. Dé tai da thanh cong trong viéc tong hop 5
dan chat 2-pyrazolin (2a-2e). Quy trinh tong hop
qua 2 giai doan nhit da duwoc mo ta trong tai
liéu®. Giai doan 1 la phan tiing ngung tu Claisen-
Schmidt duoc thyre hién ¢ nhiét 46 phong. San
pham trung gian la cac chalcon (la-1e) thu dwoc
sau thoi gian phan ting khoang 2 gio, duoc tinh
ché& bang phuong phap két tinh lai va cho hiéu
sudt trung binh kha St (60-80%). Cac két qua vé
nhiét d6 néng chay va pho hong ngoai cho thay
phu hop véi cac dix liéu da cong boed. Giai
doan k& tiép la phan tmg déng vong tao dan
chat 2-pyrazolin (2a-2e). Qua trinh phan tng
trong giai doan nay tuy khéng can xuc tac
nhung thoi gian phan tng kha dai (8-10 gio)
va hiéu sudt thu duoc sau tinh ché kha thap
(20-30%). Diéu nay co thé giai thich do nhiét do
cao khi dun hoi lvu trong thoi gian dai lam xay
ra moét s6 phan tng phu. Cdu tric cta cac san
pham hoan toan phu hop véi cac di liéu da
duogc cong baH.

Diéu kha bat ngo 1a 5 dan chat 2-pyrazolin
(2a-2e) hoan toan khong cd tac dung khang tu
cau vang. Két qua trén khi so sanh véi cdu tric
trong tai liéu da cong bd® cho thdy vi tri cua
nhém 2-OH va 5-Br trén vong benzen (Hinh 1) 1a
rat quan trong. Mot gia thuyét dwoc dit ra nham
giai thich cho sy giam hoat tinh 1a do tinh chat
than dau cta cac dan chat 2-pyrazolin (2a-2e).
Tinh than dau cao lam cho kha nang khuéch tan
trén thach kém va lam giam kha nang di qua
mang cua vi khuan dé€ cé tac dong. Quan sat vé
d6 tan thyc nghiém cho thdy cac chat dan chat
(2a-2e) hau nhu khéng tan trong nudc, tan mot
phan trong EtOH, MeOH, tan t6t trong aceton,
EtOAc. Két qua tinh toan thong s& AlogP® cho
thay gid tri trong khoang 4,21-5,44 nghia la tinh
than dau cao. Diéu nay c6 thé lam giam kha
nang khuéch tan qua mang t€ bao d€ cd tac dong
1én vi khuan.

Nham thay d6i cau tric d€ cai thién tac
dong, chung t6i tao ra 2 su thay d6i trong
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cdu truc d6 la di vong 2-pyrazolin dwoc thay
bang 2-isoxazolin va nhém thé& phenyl trén N
dugc loai bé nham lam giam tinh than dau. Két
qua tinh toan gia tri AlogP (2,85-3,95) cho thdy
su giam khoang 1 don vi (t&c la khoang 10 lan)
tinh than dau ctia cidc dan chat 2-isoxazolin
(3a-3e) so v6i cdc dan chat 2-pyrazolin (2a-2e).
Phan tng tong hop cac dan chat (3a-3e) duoc
tién hanh trong diéu kién khong gia nhiét va
thoi gian két thtic phan ting khé ngan (khoang
10 phut) Diéu nay cho thay sw anh huwong cua
hiéu tng hut dién tr cia vong thom (trong
truong hop phenyl hydrazin) lam can tro qua
trinh dong vong. Cac san phdm 3a-3e thu duoc
c6 do tinh khiét phu hop va két qua phan tich
cho thdy 4 dan chat 3a, 3b, 3¢ va 3e hoan toan
phtt hop véi cac di liéu da cong bo78). Riéng san
pham 3d dugc xac dinh la cau truc hoan toan
mdi, chua duge cong bd trong cac tai liéu (theo
tra cttu trén SciFinder ngay 15/12/2020).

Két qua thuc nghiém cho thay tinh tan trong
nudc cua cac dan chat 3a-3e duoc cai thién mot
phan, diéu nay giai thich cho hiéu suét thu duoc
kha thdp (16-18%) t&r phuong phap két tinh
trong hon hop nudc - MeOH. S cai thién vé tinh
tan nay dan dén su cai thién vé kha nang khuéch
tan trong moi truong MHA két hop voi tinh
than dau duoc diéu chinh 1am cho cac dan chat
2-isoxazolin khuéch tan t6t qua mang té€ bao va
mot sO chat da cho tac ddng tic ché sy phat trién
cia MSSA. Dya trén cac két qua MIC, nhom thé
methoxy trén cac vong thom ctia cac dan chat 2-
isoxazolin duwoc xem la cé lgi cho kha ndng
khang tu cau vang.

KETLUAN

Dé tai da tong hop duwoc 5 dan chat
2-pyrazolin (2a-2e) va 5 dan chat 2-isoxazolin
(3a-3e). Hoat tinh khéng tu cau vang cta cac dan

Nghién ctitu

chat 2-isoxazolin t6t hon 2-pyrazolin cé thé lién
quan mot phan dén sy khac biét vé tinh tan
trong nuwdc va tinh than dau gitta 2 nhém dan
chét. Ngoai ra, két qua MIC thu duoc ctia mét s6
dan chat 2-isoxazolin goi ¥ cho su lién quan ctia
nhém thé methoxy dén hoat tinh khang tu cau
vang ctia cac dan chat nay.
Loi cam on

Nghién cttu nay dwoc thuc hién duwdi sy tai
tro ctia Pai hoc Y Dwoc Thanh phd H6 Chi Minh
danh cho dé tai nghién cttu khoa hoc cap co so

nam  2020-2021 (theo hop dong sO
221/2020/HD/DHYD).
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