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TOM TAT
Dat vin dé: Viéc sir dung khang sinh khong hop 1y 1a mét trong nhizng nguyén nhan ddn dén tinh trang

dé khang khang sinh. Hién nay, cac hop chat cd hoat tinh khang khudn, nhat 1a trén cac chung vi khudn de
khang khéng sinh dang dwoc quan tdm nghién cizu nham phat trién thanh khang sinh mgi. Cac dan chat pyrazol
va rhodanin thé hi¢n tac dung dugc Iy d’ang lweu tém nhie khang khudn, khang nam khang viém, Chong ung thu,
chong co gidt,... “Nghién ciru tong hop va thir hogt tinh khang khudn, khang ndm cia cac dan chdt ngung tu tir
1,3-diphenyl-4-formyl-1H- pyrazol va 3- benzoylamzdorhodanln nham tim hiéu lién quan cdu trdc tac dung cua
ddn chdt ngung tu tir pyrazol va rhodanin; gop phan tim ra ddn chat cho hoat tinh khang khudn, khang nam tot.
Mgc tiéu nghién ciu bao gom: Tong hop va xde dinh dé tinh khiét, cdu tric hda hoc, cac thong sé Iy héa cua
cac dan chat ngung tu tir 1,3-diphenyl-4-formyl-1H-pyrazol véi dan chdt 3-benzoylamidorhodanin, xdc dinh
hogt tinh khang khudn, khang nam cua cac dan chdt thu dwoc. Poi tweng va phwong phdp nghién ciru nghién
ciru: Céc dan chdt duoc tong hop bang phan img ngung tu giga 1,3-diphenyl-4-formyl-1H-pyrazol va 3-
benzoylamidorhodanin. San pham ngung tu duoc so bo kiém tra d@¢ tinh khiét va xdc dinh cdu tric héa hoc
bang cdc phuwong phdp: phan ing hda hoc, sdc ky 16p mong, nhiét néng chay, phé UV-Vis, phé IR, phé khoi,
pho NMR. Hogt tinh khang khudn dioc xdc dinh bang phwong phdp khuéch tan trong thach va MIC xdc dinh
bang phwong phdp pha lodng lién tiép. Két qud: thu duoc 4 dan chdt véi cdu tric hda hoc nhu du kién, trong do
dan chdt T4 ¢c6 MIC = 64 ug/mL trén MSSA va 32 pg/mL trén MRSA. Két lu@n: nghién ciu téng hop thanh
cdng 04 ddn chat méi va xdc dinh kha nang khang khuan, khang nam cuia cac dan chat nay.

) Tir khoa: 1,3-diphenyl-4-formyl-1H-pyrazol, 3-benzoylamidorhodanin, hogt tinh khang khudn, khang
nam.

ABSTRACT

SYNTHESIS AND ANTIBACTERIAL, ANTIFUNGAL ACTIVITY EVALUATION OF
DERIVATIVES FROM THE CONDENSATION OF 1,3-DIPHENYL-4-FORMYL-1H-
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Background: Nowadays, the discovery of novel antibiotics is important and challenging. Recent
studies have shown that pyrazole, rhodanine and their derivatives have good antimicrobial activity. This
research aims to find some good antibacterial, antifungal derivatives from the combination of pyrazole and
rhodanine by condensation reaction. 04 derivatives are synthesized by the condensation reaction to form 1,3-
diphenyl-4-formyl-1H-pyrazole and 3-benzoylamidorhodanine. Objectives: Synthesize antibacterial derivatives
from the combination of pyrazole and rhodanine. Materials and methods: The structures of compounds were
determined by UV-Vis spectrum, IR spectrum, MS, NMR spectrum. Results: Synthesized compounds shows
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remarkable antibacterial activity towards test bacterial strains. Especially, compound T4 shows good activity
against MSSR (MIC=64 pg/mL) and MRSA (MIC 32 pg/mL). Conclusion: Successfully synthesized 04
compounds, all compounds were analyzed in chemical structure and antibacterial activity. T4 has antibacterial
activity against MSSR and MRSA better than the other compounds.

Keywords: pyrazole; rhodanine; 1,3-diphenyl-4-formyl-1H-pyrazole;3 benzoylamidorhodanine
derivatives.

I. PAT VAN PE

Viéc str dung khang sinh khéng hop ly la mét trong nhitng nguyén nhan dan dén tinh trang dé
khang khang sinh [1]. Hién nay, cac hop chat c6 hoat tinh khang khuan, nhat 1a trén cac chung vi
khuan dé khang khang sinh dang duoc quan tdm nghién cau nham phét trién thanh khang sinh mai.
Pyrazol va cac dan chat thé hién tac dung duoc 1y dang luu tAm nhu khang khuan, khang nam, khang
viém, chdng ung thu, chdng co giat,...[4, 5, 6]. Bén canh do, cac nghién ciru gan day chi ra rang rhodanin
va céc dan chat 3-benzoylamidorhodanin cé kha ning khang khuan tot trén nhiéu ching MSSA, MRSA,
Enterococcus faecalis... [2, 7]. “Nghién ciiu tong hop va thir hoat tinh khang khuan, khang nam ciia cac
dan Chat ngung tu tir 1,3-diphenyl-4-formyl-1H-pyrazol va 3- -benzoylamidorhodanin” nham tim hiéu lién
guan cu trdc tac dung cua dan chat ngung tu tir pyrazol va rhodanin; gép phan tim ra dan chat cho hoat
tinh khang khuan, khang nam tot; dat biét 1a cac chung dé khang khang sinh. Nghién ciru 1a budc sang
loc ban dau trong linh vuc nghién ciu va phét trién thudc khang sinh mai.
Muc tiéu ciia nghién ciru bao gom:

1. Téng hop va xac dinh do tinh khiét, cau tric hda hoc, cac théng sb Iy hda cia cac dan chat
ngung tu tir 1,3-diphenyl-4-formyl-1H-pyrazol véi dan chat 3-benzoylamidorhodanin

2. Xac dinh hoat tinh khéang khuan, khang nim cua cac dan chit thu duoc.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciu
Cac hop chit ngung tu t 1,3-diphenyl-4-formyl-1H-pyrazol véi céc dan chat 3-
benzoylamidorhodanin.
2.2. Dung mdi, héa chét, trang thiét bj
Céc hoa chat nguyén liéu cho tong hop st dung caa Acors, Merck, Prolabo; dung loai cho tong
hop va phan tich. Sac ky I6p méng thuc hién trén ban mong silica gel 60rs4 Merck, hién vét dudi dén
UV 254 nm. Nhiét ndng chay do bang may Stuart SMP3, phé tir ngoai-kha kién UV-Vis duoc ghi bang
may Jasco V-730, phd hdng ngoai IR dugc ghi bang may Bruker Alpha T tai Khoa Dugc, Trudng Pai
hoc Y Dugc Can Tho. Pho khdi MS duoc ghi bing may LC-ESI/MS Shimadzu 2020 tai Vién kiém
nghiém Thudc thanh phé H6 Chi Minh. Phd cong hudng tir hat nhan duoc ghi bang may Bruker AC-
500 MHz tai Vién Hoa hoc-Vién Han 1am Khoa hoc va Cong nghé Viét Nam véi TMS 1am chéat chuan
noi, do dich chuyén hoa hoc (8) tinh theo ppm.
2.3. Phan trng ngung tu
Phan ung ngung tu giita 1,3-diphenyl-4-formyl-1H-pyrazol voi céc  dan  chat
3-benzamidorhodanin; 3-salicylamidorhodanin; 3-(5-bromosalicylamido)rhodanin; 3-(3,5-
dinitrosalicylamido)rhodanin dugc thuc hién trong dung méi khan nuéc, nhiét do 50 °C, trong thoi
gian 5 gio. Cac bazo hitu co yéu (nhu dimethylamin, diethylamin, pyrimidin) dugc ding lam chat xdc
tac cho phan tung [8]. Céc san pham thu dugc so bd kiém tra do tinh khiét biang sic ky I6p mong, xac
dinh nhiét do nong chay, phd tir ngoai kha kién va bién giai cau tric bang phd hong ngoai, phd khoi,
phd cong hudng tir hat nhan [3].
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2.4. Thir hoat tinh khang khuan, khang nam

Thir nghiém dinh tinh kha ning khang khuan, khdng nam va xac dinh gia tri MIC cua cac dan
chat tong hop duogc thyuc hién tai Phong thi nghiém Vi sinh - Cong nghé Duoc, Khoa Dugc, Dai hoc Y
Duoc Thanh phé H6 Chi Minh. Binh tinh kha ning khang khuan, khang nim bang phuong phép
khuéch tan trong thach véi méi truong tha nghiém Mueller Hinton Agar (MHA). Cac chung vi khuan
thir nghiém gom: Escherichia coli ATCC 25922; Pseudomonas aeruginosa ATCC 27853;
Streptococcus faecalis ATCC 29212; Staphylococcus aureus ATCC 29213; Staphylococcus aureus
khang methicilin (MRSA) ATCC 43300. Cac chang vi nam thar nghiém gom Candida albican ATCC
10231, Aspergilus niger ATCC 16404 [9]. Xac dinh nong do uc ché toi thieu (MIC) cua chat thir
nghiém bang phuong phap pha loang lién tlep Nong d6 thap nhat ¢c ché hoan toan su tao khdm chinh
la MIC cua chat thir d6i véi vi khuan, vi nAm thtr nghiém [10].

1. KET QUA

3.1. Phan trng ngung tu

Cho 0,01 mol dan chét 1,3-diphenyl-4-formyl-1H-pyrazol vao binh nén 100 mL, tién hanh
phan &ng lan luot voi lugng 0,01 mol cac dan chat cua N-benzoylaminorhodanin trong 8 mL ethanol
tuyét doi, thém vai giot acid acetic bing va 2-3 giot dimethylamin, Idp sinh han hdi luu va khudy tir
trong 4-5 gio & 40-50 °C, dé nguoi, 1am lanh, sau d6 loc &p suat thip thu ldy san pham. Cac san pham
duoc tinh ché bang cach két tinh lai trong dung madi ethanol-nudc véi ti 16 khac nhau tly kha ning tan
cua tirng dan chit. San pham sau khi tinh ché dugc siy ¢ 50 °C. Qua thuc nghiém thu dugc 4 san
pham, lan luot 1A T1, T2, T3, T4.

3.1.1. 3-(benzamido)-5-((1,3-diphenyl-1H-pyrazol-4-yl)methylen)rhodanin (T;): Dang ran,
tinh thé hinh kim, mau vang nhat, khong mui, dé tan trong DMSO, cloroform, tan trong methanol, it
tan trong ethanol, rat kho tan trong nudc. Hiéu suit ngung tu dat 83%. T n: 263,0°C. R = 0,48 (n-
hexan : cloroform : methanol =5 : 4 : 1). UV (Amax, NM): 225,6; 276,4; 394,4. Phé IR (KBr 2%, cm™):
3058 (ve, Csp2), 1736 (ve=0, rhodanin); 1662 (vc-o, amid); 1597, 1533, 1501 (vc=c, nhan thom); 1418
(ven, rhodanin); 1019 (ve=s, rhodanin). *H-NMR (DMSO-ds, 500MHz) dy ppm: 11,79 (s, 1H; -NHCO-
amid); 8,93 (s, 1H; Hgs); 8,08 (d, 2H, J=8; Hyz, Hae); 7,98 (d, 2H, J=7,5; H2, Hee); 7,70-7,67 (m, 4H;
He2, Hes, =CH-, Haa); 7,61-7,53 (M, 7H; Hgs, Has, Hus, Hos, Hes, Hes, Hea); 7,44 (t, 1H, J=7,5; Hya). 13C-
NMR (DMSO-dg, 125MHz) dc ppm: 190,1(C,); 164,6 (-CONH-); 163,1 (C,); 154,2 (Ca3); 138,6 (Cp1);
132,8 (Cys); 131,0 (Cqa); 130,8 (Ce1); 129,5 (Cps, Chs); 129,2 (Ces); 129,1 (=CH-); 129,0 (Ce2, Co);
128,8 (Cys); 128,8 (Ces, Ces); 127,8 (Cys, Cus); 127,7 (Cpa); 125,2 (Caz, Cas); 119,5 (Cha, Cre); 117,7
(Caq); 115,3 (Cs). DEPT 135 (DMSO-ds, 125MH2z) oc ppm: 132,8 (Cas); 129,5 (Cps, Cus); 129,2 (Cea);
129,1 (=CH-); 129,0 (Cc2, Ccs); 128,8 (Caa); 128,8 (Ccs, Ces); 127,8 (Cys, Cus); 127,7 (Cpa); 125,2 (Cyp,
Cas); 119,5 (Cpa, Cs). MS (ESI, [M-H]", m/z): tinh toan: 481,0871; tim thay: 481,0762.
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3.1.2.3-(salicylamido)-5-((1,3-diphenyl-1H-pyrazol-4-yl)methylen)rhodanin (T2): Dang ran,
tinh thé hinh kim, mau vang nhat, khdng mui, de tan trong DMSO, cloroform, tan trong methanol, it
tan trong ethanol, rat khé tan trong nudc. Hiéu suat ngung tu 78%. Tq: 253,0°C. R = 0,52 (n-hexan :
cloroform : methanol =5 : 4 : 1). UV (Amax, NM): 232,6; 277,8; 393,6. IR (KBr 2%, cm™): 3343 (vo.n, -
OH phenol); 3054 (vc-n, Csp2), 1738 (vc=o, rhodanin); 1648 (vc=o, amid); 1597, 1534, 1500 (vc=c, nhan
thom); 1416 (ve, rhodanin); 1019 (ve=s, rhodanin). *H-NMR (DMSO-dg, 500MHz) dy ppm: 11,57 (s,
1H; -NHCO-); 11,19 (s, 1H; -OH); 8,94 (s, 1H; Has); 8,13 (d, 1H, J=2; Hge); 8,09 (d, 2H, J=8; Hpy,
Hbe); 7,78 (dd, 1H, 122582 Has); 7,69-7,67 (M, 3H: Heo, Hes, =CH-); 7,61-7,54 (m, 6H; Hgs, Hos, Hes,
Hes, Hes, Hea); 7,45 (t, 1H; Hys); 6,89 (d, 1H, J=8,5; Hgs). *C-NMR (DMSO-ds, 125MHz) dc ppm:
190,0 (Cy); 164,8 (-CONH-); 163,1 (C4); 157,8 (Cu2); 154,2 (Cas); 138,6 (Cpa); 134,6 (Cys); 131,0
(Cc1); 130,0 (Cua); 129,6 (Cps, Cus); 129,2 (Ces); 129,1 (=CH-); 129,0 (Cc2, Ces); 128,8 (Ces, Ces); 127,7
(Cpa); 124,9 (Cgp); 119,5 (Cp2, Cpe); 119,5 (Cgs); 118,0 (Cas); 117,2 (Cgs); 115,3 (Car); 115,3 (Co).
DEPT 135 (DMSO-ds, 125MHz) 6c ppm: 134,6 (Cas); 130,0 (Caa); 129,6 (Cos, Cos); 129,2(Ces); 129,1
(=CH-); 129,0 (Cc, Ccs); 128,8 (Ces, Ces); 127,7 (Cpa); 124,9 (Cgs); 119,5 (Cha, Cus); 119,5 (Cys); 117,2
(Caz). MS (ESI, [M-H]', m/z): tinh toan: 497,0820; tim thay: 497,0733.

3.1.3.3-(5-bromosalicylamido)-5-((1,3-diphenyl-1H-pyrazol-4-yl)methylen) rhodanin (T3):
Dang ran, bot mau vang dam, khong mui, dé tan trong DMSO, cloroform, tan trong methanol, it tan
trong ethanol, rat kho tan trong nuwdc. Hiéu suat 84%. T°q: 158,0°C. R = 0,43 (n-hexan : cloroform :
methanol = 5 : 4 : 1). UV (Amax, NM): 276,2; 394,2. IR (KBr 2%, cm™): 3208 (vo.4, -OH phenol); 3058
(ven, Csp2), 1736 (ve=o, rhodanin); 1662 (vc-o, amid); 1597, 1534, 1501 (vc=c, nhan thom); 1418 (vc-n,
rhodanin); 1019 (vc=s, rhodanin); 703 (vc.sr). [1]H-NMR (DMSO-ds, 500MHz) d4 ppm: 11,80-11,20
(s, 2H, -OH, -CONH-); 8,87 (d, 1H, J=1,5; H,s); 8,06 (d, 2H, J=8; Hpz, Hue); 7,99 (d, 1H, J=2; Hge);
7,64-7,63 (dd, 4H, J=6 & 2,5; Hc,, Hes, =CH-, Ha4); 7,58-7,51 (M, 5H; Hys, Hps, Hes, Hes, Hea); 7,42 (8,
1H; J=7,5; Hw); 7,03 (d, 1H, J=8,5; Hgs). [13]C-NMR (DMSO-dg, 125MHz) Jc ppm: 189,9 (Cy);
163,3 (-CONH-); 163,1 (C4); 156,8 (Cqp); 154,2 (Caz); 138,7 (Cy); 137,0 (Cas); 132,3 (Cya); 131,1
(Cc1); 129,6 (Cps, Chs); 129,3 (Ces, -CH=); 129,1 (Ce, Ces); 128,9 (Ces, Ces); 127,8 (Cha); 125,1 (Cop);
119,6 (Cy3); 119,6 (Cpz, Che); 118,1 (Cas); 117,8 (Caa); 115,4 (Cs); 110,5 (Cys). DEPT 135 (DMSO-ds,
125MHz) dc ppm: 137,0 (Cas); 132,3 (Cys); 129,6 (Cps, Cus); 129,3 (Ces, -CH=); 129,1 (C, Ces); 128,9
(Ces, Ces); 127,8 (Cpa); 125,1 (Cgp); 119,6 (Cyz); 119,6 (Cpz, Cus). MS (ESI, [M-H], m/z): 574,9925
(100%), 576,9905 (97%); tim thiy: 574,982 (100%); 5576,9803 (97%).

3.1.4.3-(3,5-dinitrosalicylamido)-5-((1,3-diphenyl-1H-pyrazol-4-yl)methylen) rhodanin
(T4): Dang ran, bot mau nau cam, khdng mui, d& tan trong DMSO, cloroform, tan trong methanol, it
tan trong ethanol, rat kho tan trong nudc. Hiéu suat 77%. T°.: 177,0 °C. Rs = 0,33 (n-hexan :
cloroform : methanol = 5 : 4 : 1). UV (Amax, NM): 274,0; 369,6. IR (KBr 2%, cm™): 3423 (voy, -OH
phenol); 3054 (vch, Csp2), 1729 (vc=o, rhodanin); 1641 (vc-o, amid); 1599, 1558, 1525,1500 (vc-=c,
nhan thom); 1428 (vc.n, rhodanin); 1350 (veno2); 1021 (ve=s, rhodanin). [1JH-NMR (DMSO-ds,
500MHz) 4 ppm: 13,00 (s, 1H; -NHCO-); 11,20 (s, 1H; -OH); 8,91 (s, 1H; Has); 8,72 (d, 1H, J=3;
Hae); 8,62 (dd, 1H, J=3&6; Hqs); 8,09 (dd, 2H, J=1&8; Hy,, Hys); 7,69-7,63 (m, 3H; =CH-, Hc,, Hes);
7,61-7,53 (m, 5H; Hys, Hps, Hes, Hes, Hes); 7,44 (t, 1H, J=1&7,5; Hypg). [13]C-NMR (DMSO-ds,
125MHz) oc ppm: 189,8 (C,); 168,2 (Cyp); 163,5 (-CONH-); 163,0 (C4); 154,1 (Cgs); 141,0 (Cys);
138,7 (Cp1); 131,1 (C); 130,3 (Cas); 129,6 (Chs, Cps); 129,2 (Ces, -CH=); 129,0 (Cez, Ces); 128,8 (Ces,
Ces); 128,2 (Cgs); 127,6 (Cpa); 125,2 (Cus); 124,3 (Cue); 121,1 (Ca1); 119,5 (Ch2, Cos); 118,6 (Cas);
115,4 (Cs). DEPT 135 (DMSO-dg, 125MHZz) oc ppm: 130,3 (Cas); 129,6 (Cps, Chs); 129,2 (Cey, -CH=);
129,0 (Cez, Ces); 128,8 (Ces, Ces); 127,6 (Cha); 125,2 (Cyq); 124,3 (Cys); 119,5 (Cpz, Cps). MS (ESI, [M-
H]', m/z): tinh to&n: 587,0522; tim thay: 587,0482.

3.2. Két qua thir hoat tinh khang khuan
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Dan chat T1 khdng c6 hoat tinh khang trén cac ching vi khuan thir nghiém. Dan chat T2 c6
MIC > 1024 (pg/mL) trén Escherichia coli va MRSA. Dan chit T3 ¢6 MIC > 1024 (ug/mL) trén
Escherichia coli vda MSSA, MIC = 256 (ug/mL) trén MRSA. Dan chit T4 ¢6 MIC = 64 (ug/mL) trén
MSSR va 32 (ug/mL) trén MRSA. Tat ca dan chat nghién ciu khdng c6 hoat tinh khang trén céc
chiing vi ndm thir nghigm.

Bang 1. Két qua thir nghiém tim MIC (ug/ml) cia cac san pham

£ oo MIC (ug/mL)
Chat thir E. coli P. aeruginosa S. feacalis MSSA MRSA
T2 > 1024 > 1024
T3 > 1024 > 1024 256
T4 64 32
Levofloxacin <0,03125 0,25
Amoxicilin 1 0,25

Nhan xét: dan chat T4 cho hoat tinh khang khuan tot hon cac dan chat con lai
IV. BAN LUAN

Céc dan chat 3-benzoylamidorhodanin c6 hydro linh déng & vi tri sé 5, mang hoat tinh i nhan
cao nén co thé tham gia phan (mg ngung tu Voi cac tac nhan ai dién tir, cu thé trong nghién ctu nay 1a
1,3-diaryl-4-formyl-1H-pyrazol. Pay 1a phan @ng Knoevegel: phan @ng giita cac hop chat c6 nhom
methylen linh dong véi aldehyd hoac ceton véi su x(c tac cua cac base yéu. Kha ning phan tng phu
thudc nhiéu vao cau trdc cua aldehyd hoic ceton do anh hudng cua mat do dién tor trén carbon cua
nhom carbonyl. Aldehyd dé phan tmg hon ceton, aldehyd thom dé phan tng hon aldehyd mach thang.

Phan ¢ng xay trong trong cac dung mdi phan cuc va khan nudc nhu ethanol tuyét doi,
methanol, acid acetic bang. Trong nghién ctu ndy, ching tdi st dung cha yéu I ethanol tuyét doi
trong phan @ng tong hop cac dan chat. Cac dung mdi nay hoa tan tét cac nguyén liéu va 1am ting do
phan cuc cua nhom carbonyl, han ché su thiy phan nguoc tro lai cua san phim, 1am ting hiéu suat
phan ng.

Phan tmg ngung tu giita rhodanin va aldehyd, chat xdc tac thich hop Ia amin bac 1, bac 2 hoic
bac 3. Trong d6, dimethylamin 12 mot base hiru co d& tim, gia ré, 1a chat xuc tac phd hop va duoc lya
chon cho nghién ciu nay. Nhiét d6 phan tng duogc thuc hién & 40 — 50 °C, kém khuay tron lién tuc.
Thoi gian phan @ng cho hiéu suat cao nhat sau khoang 4 — 5 gio. Két qua thu duoc 4 san pham la cac
dan chat duoc dat tén tir T1 dén T4. Cac san pham thu duoc hau hét c6 dang bot hozc tinh thé, mau
vang nhat dén vang dam va ddm mau hon cac nguyén liéu ban dau. Céc san pham duoc tinh ché bang
phuong phap két tinh lai trong hdn hop ethanol-nudéc dun nong. Tuy vao kha nang hoa tan cua moi
chat ma lwong dung moi str dung khac nhau. Tur két qua sac ky 16p mong, nhiét néng chay, phan tng
hoa hoc, pho UV-Vis, phd IR, phd khdi, phd NMR cho thay cac san pham Ia tinh khiét va c6 cau trdc
nhu du kién.

Thir nghiém dinh tinh kha ning khang khuan cho thiy cac san pham T3, T4 cho hoat tinh
khang MSSA va MRSA ¢ nong d6 thr nghiém; khong c6 hoat tinh khang trén cac chung vi khuan
gram (-) va vi nAm. Cac san pham T3, T4 c¢6 nhém thé R; 1a -OH, R, va R; 1a -Br va -NO,. biéu nay
cho thiy nhom thé -OH trén vi tri R; va nhém halogen hoic nitro trén vi tri Ry, Rs 1a can thiét. Mic du
céc dan chét tong hop dugc chwa cho MIC < 16 pg/mL dé co dii tim nang phat trién thanh khang sinh.
Nhung cac dan chat nay thé hoat tinh tren MRSA 1a nhém vi khuan dé khang véi nhiéu khang sinh
hién c6. Két qua nay dinh huéng cho cac nghién cuiu tiép theo, thay thé cac nhom thé trén khung cau
trdc, nghién ctu lién quan cau tric-tac dung, nham tim ra cac dan chat cho hoat tinh khang khuan tét
hon, dic biét 1a cac ching vi khuan dé khang khang sinh.
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Nghién cau tién hanh ngung tu 1,3-diphenyl-4-formyl-1H-pyrazol véi cac dan chit cua 3-
benzoylamidorhodanin trong moi truong con tuyét d6i véi su xtc tac cua dimethylamin. Két qua thu
duwoc 4 din  chit  mdi. Cac dan chit nay duwoc x4ac dinh  dung
cau trdc dy kién. Dan chat T4 c6 MIC = 64 (ug/mL) trén MSSR va 32 (ug/mL) trén MRSA.
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