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TONG HOP VA THU HOAT TINH KHANG KHUAN,
KHANG NAM CUA MOT SO HYDRAZON TU CHALCON

*

Nguyén Hitu Dai’, Ly Nguyén Hai Du”, Phan Canh Trinh", Nguyén Diic Tai*, Huynh Thi Ngoc Phuong
TOMTAT

MG diu: Viéc két hop 2 nhém ciu triic chalcon va hydrazon trén cing phin tir ¢6 thé'tao ra nhitng céu triic
mai c6 tic dung sinh hoc tot hon. Trong dé tai nay, mét s6 hydrazon tir chalcon duwgc tong hop va thir hogt tinh
nham gép phiin lam da dang cic nhom hop chit cé tiem ning khdng khudn, khdng ndm.

Muc tiéu: Tong hop va thir hoat tinh khing ndm, khing khudn mgt sohop chit hydrazon cd duwoc tiv din
chat chalcon va semithiocarbazid.

Phuong phdp nghién citu: Tong hop dan chat chalcon tiv 5-bromo-2-hydroxybenzaldehyd, salicylaldehyd
va mot s6'dan chit ethan-1-on thom. Cic chalcon sé dwoc phdn teng voi thiosemicarbazid dé tao cdc hydrazon
tirong 1ng.

Két qua: 8 dan chat duwgc tong hop bao gom 4 din chat chalcon va 4 dan chit hydrazon. Két qud thir hoat
tinh cho thdy 2 din chdt hydrazon 2-((E)-3-(5-bromo-2-hydroxyphenyl)-1-(4-bromophenyl)allyliden)hydrazin
carbothioamid [HC5] va 2-((E)-3-(5-bromo-2-hydroxyphenyl)-1-(p-tolyl)allyliden)hydrazin carbothioamid [HC6]
khing khudn t6t trén Microsporum canis v6i MIC < 32 ug/mL. Hai chit nay ciing c6 hoat tinh tot trén 2 chiing
vi khudan thie nghiém, HC5: MSSA-MIC=0,25 ug/mL; E.coli - MIC=0,5 ug/mL; HC6: MSSA-MIC=0,25 ug/mL;
E.coli - MIC=1 ug/mL. HC5 la chdt méi, chua dirgc cong bo'(SciF. 17/7/2019).

Két ludgn: Cic hydrazon tong hop dwoc cd tic dung khing khudn va khing ndm trén cic ching thir
nghi¢m tot hon hin cic chalcon twong vng. Diéu nay cho thdy tiém ning khing khudn ciia cic din chat
hydrazon tir chalcon.

Tir khéa: chalcon, hydrazon, hydrazon khing khudn
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Background: Combining two groups of structures of chalcone and hydrazone on the same
molecule can create new structures with a better biological effect. In this topic, some hydrazones from
chalcone have been synthesized and tested for activity to contribute to diversifying groups of potential
antibacterial, antifungal compounds.

Objectives: Synthesis and testing of antifungal, antibacterial activity of some hydrazone compounds
obtained from chalcone derivatives and semithiocarbazid.

Methods: Synthesis of chalcone derivatives from 5-bromo-2-hydroxybenzaldehyde, salicylaldehyde and some
aromatic ethane-1-one derivatives. These chalcones will be reacted with thiosemicarbazide to create the
corresponding hydrazones.

"Khoa Duoc, Pai hoc Y Duoc Thanh phd H6 Chi Minh
“Khoa Duoc, Pai Hoc Qudc Té€ Hong Bang
Téc gid lién lgc: PGS.TS. Huynh Thi Ngoc Phuong BDT: 0908772118 Email: ngocphuonghuynhthi@gmail.com

B - Khoa hoc Duwoc 207



Nghién ciru Y Hoc TP. H6 Chi Minh *T4ap 24 * S§ 2 * 2020

Results: The 8 derivatives are synthesized includihng 4 chalcone derivatives and 4 hydrazone derivatives. The
activity test results showed that 2 hydrazone derivatives 2 - ((E) -3- (5-bromo-2-hydroxyphenyl) -1- (4-bromophenyl)
allylidene) hydrazine carbothioamide [HC5] and 2 - ((E) -3- (5-bromo-2-hydroxyphenyl) -1- (p-tolyl)
allylidene) hydrazine carbothioamide [HC6] good antibacterial on Microsporum canis with MIC < 32 ug/mL.
These two substances also have good activitives on two strains of tested bacteria, HC5: MSSA-MIC = 0.25 ug/mL; E.
coli - MIC = 0.5 ug / mL; HC6: MSSA-MIC = 0.25 ug / mL; E. coli - MIC = 1 ug/mL. HC5 is a new,
unpublished substance (SciF. July 17, 2019).

Conclusion: The synthesized hydrazones have a better antibacterial and antifungal effect on test strains than

their respective chalcones. This shows the antibacterial potential of hydrazone derivatives from chalcone.
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DATVANDE

Tinh trang dé khang thudc khang sinh,
khang nadm cta cac chung vi khuan, vi ndm hién
nay gay ra nhiéu kho khén trong diéu tri. Vi vay,
viéc tim kiém cac hoat chat khang sinh, khang
ndm mai va hiéu qua van 1a mot thach thie doi
véi cac nha nghién ctu. Nhém cau triac
hydrazon va chalcon dugc cho thdy c6 nhiéu
tiém nadng trong viéc giai quyét van dé néu
trén(23. Véi quan diém: ‘Trong cung mdt phan
t&r, s két hop hai hay nhiéu nhém hoat tinh cho
phép tao ra nhém cdu tric maéi cd tac dung sinh
hoc t6t hon’, mét sd tac gia da tong hop va thi
hoat tinh sinh hoc ctia cdc dan chat hydrazon cua
chalcon®9. Nham gép phan lam da dang cac hop
chét cé titm nang khang khuédn, khang nam theo
hudng nay chung toi da thuc hién dé tai: “Tong
hop va tht hoat tinh khang ndm, khang khuan
mot s6 hydrazon tir chalcon’.
PHUONGPHAPNGHIEN CUU
Nguyén ligu va trang thiét bi

Nguyén liéu tong hop dugc mua tir cong ty
Acros organics, sit dung truc ti€p khong tinh ché

lai. X4ac dinh nhiét d¢ nong chay trén may Stuart
SMP10 v6i nhiét ké khong hiéu chinh.

Chalcon C5-C8

Phé IR dwoc do trén mday FTIR 8101
(SHIMADZU). Phé 'M-NMR ghi bang may
Bruker (500 MHz) ¢ 25°C véi chuan ndi la TMS
(tetra methyl silan). Phé MS duoc do trén may
Shimadzu LCMS.

Phuong phép tong hop

Céc chalcon (C5-C8) duoc tong hop bang
phuong phap ngung tu Claisen-Schmitt, hd tro
bang séng siéu am. Phan tmg duwoc tién hanh &
nhiét do phong trong dung moi la ethanol
(EtOH) véi xtc tac natri hydroxid (NaOH).

OH OH 0
@ ' )LR -
X X
X=Br R: B:<©\CH3 XH R: ﬁaﬁcm
(C5)  (Ce) €7 (cs)

Hinh 1. So d6 phdn itng tong hop chalcon

Chalcon thu duwoc duwoc phan tng voi
thiosemicarbazid vo6i xtac tac c¢d thé la acid
hydrocloric (HCI) loang hodc dém acetat pH 4.
Phan tng duoc dun hoi luu trong dung moi
ethanol (EtOH) khan).

S« NH;

Hydrazon HC5-HCS8

Hinh 2. So do phdn teng téng hop dan chdt hydrazon tir chalcone
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Cau truc va do tinh khiét caa cac hop chat
duoc xac dinh bang cdc phwong phép sac ky
16p méng (SKLM), diém chay va cac ky thuat
pho hong ngoai (IR), pho t ngoai — kha kién
(UV-Vis), pho cong huodng tir hat nhan (NMR),
pho khoi (MS).

Phuong phép thit hoat tinh khang khuén,
khang ndm

Céc chat tong hop duoc sé dugce dinh tinh
kha nang khang khuan va khang ndm bang
phuong phap khuéch tan trén dia thach va xac
dinh MIC bang phuong phép pha loang.

Hoat tinh khang ndm duwoc tht trén 3
Trichophyton — rubrum,
Trichophyton mentagrophytes, Microsporum canis
(Bo modn Vi-Ky sinh, Khoa duoc, Pai hoc Y Duwoc
TP. H6 Chi Minh).

Hoat tinh khang khuan duoc thtt trén 2
chung vi khuan MSSA- ATCC 25923 va E.coli-
ATCC 25922.

KETQUA

chung vi ndm

Téng hop
Chalcon

C5.3-(5-bromo-2-hydroxyphenyl)-1-(4-
bromophenyl)  prop-2-en-1-on  CisHioBr202.
Ptl: 381,90.

Bot két tinh mau vang. Diém chay 183-
185°C. UV-Vis (EtOH): Amax nm: 364; 299. IR v
cm™:1643 (C=0); 1593 (C=C). 'H-NMR (500
MHz, DMSO-ds) o ppm: 10,60 (s, 1H, OH); 8,14
(d, 1H, Har, J =2 Hz); 7,09 (d, 2H, Har, ] = 8,5
Hz); 7,98 (d, 1H, Hen, ] = 16 Hz); 7,92 (d, 1H,
Hen); 7,77 (d, 2H, Har); 7,42 (dd, 1H, Ha, J =9
Hz, ] =2 Hz); 6,90 (d, 1H, Har).

C6.3-(5-bromo-2-hydroxyphenyl)-1-(p-tolyl)
prop-2-en-1-on CisHisBrOz. Ptl: 316,01.

Tinh thé hinh kim mau vang. Diém chay 189-
191°C. UV-Vis (EtOH): Amax nm: 361; 298. IR v cm-
1:1643 (C=0); 1593 (C=C): 315,00 [M-H]-. 'H-NMR
(500 MHz, DMSO-ds) 6 ppm: 10,55 (s, 1H, OH);
8,13 (d, 1H, Hay, ] =2 Hz); 8,06 (d, 2H, Ha:, ] =9
Hz); 7,97-7,90 (m, 2H, Hen); 7,40 (dd, 1H, Har, J=9
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Nghién ctru

Hz, ] =2 Hz); 7,37 (d, 2H, Har); 6,89 (d, 1H, Har);
2,40 (s, 3H, -CHs).

C7.(E)-1-(4-bromophenyl)-3-(2-
hydroxyphenyl) prop-2-en-1-on.
Ptl: 303,15.

Bot két tinh mau vang. Diém chay 182-184°C.
UV-Vis (EtOH): Amax nm: 352; 289. IR v am™:1633
(C=0); 1590 (C=C). 'H-NMR (500 MHz,
DMSO-ds) d ppm: 10.30 (s, 1H,OH), 8.07 - 8.03
(m, 3H, Hen, Har), 7.87 (d, ] = 8.0 Hz, 1H, Ha),
7.83 (d, ] =16.0 Hz, 1H, Hen), 7.78 (d, ] = 8.5 Hz,
2H, Har), 7.28 (t, ] = 7.5 Hz, 1H, Ha:), 6.94
(d, J=8.0Hz, 1H, Ha:), 6.88 (t, ] =7.5 Hz, 1H, Ha:).

C8.(E)-3-(2-hydroxyphenyl)-1-(p-tolyl)prop-
2-en-1-on. CisH14Oz. Ptl: 238,29.

Bot két tinh, mau vang. Diém chay 157-
158°C. UV-Vis (EtOH): Amax nm: 353; 299. IR v
cm’:1640 (C=0); 1583 (C=C). 'H-NMR (500
MHz, aceton-D6) & ppm: 9.47 (1H, OH), 8.14
(d, J=15.6 Hz, 1H, Hen), 8.05 (d, ] =9.3 Hz, 2H,
Har), 7.85 (d,1H, He), 7.67 (d, J=7.8 Hz, 1H,
Har), 7.34 (d, ] =8.3 Hz, 2H, Har), 7.24 (t, ] =7.8 Hz,
1H, Har), 6.84-6.99 (m, 2H, Har), 2.4 (s, 3H, CHs).

CisHuBrO..

Hydrazon

HCS5. 2-((E)-3-(5-bromo-2-hydroxyphenyl)-1-
(4-bromophenyl)allyliden)hydrazin
carbothioamid. CisH1:Br2NsOS. Ptl: 452,91.

Tinh thé mau vang. Diém chay 196-198°C.
UV-Vis (EtOH): Amax nm: 225; 347. IR v cm™:
3136,25 (NH) ; 1593,2 (C=N). MS m/z: 453,92
[M+H]*. '"H-NMR (500 MHz, DMSO-ds) d ppm:
6,53 (d, 1H, Hen, ] = 16,5 Hz), 6,80 (d, 1H, Has,
J =8, 5 Hz), 7,28-7,22 (m, 4H, Has), 7,60 (m, 1H,
He) 7,80 (d, 2H, Har, ] = 8 Hz), 8,07 (s, 1H,
Hnn), 8,49 (s, 1H, Hsu), 9,01 (s, 1H, Hnn),
10,16 (s,1H, OH).

HC6. 2-((E)-3-(5-bromo-2-hydroxyphenyl)-1-
(p-tolyl)allyliden)hydrazin carbothioamid.
C1yHisBrNsOS. Ptl: 389,02.

Tinh thé mau vang. Diém chay 184-185 °C.
UV-Vis (EtOH): Amax nm: 354; 247. IR v cm™:
3473,8 (NH) ; 3435,22 (NH:); 1587,42 (C=N).
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MS m/z: 390,00 [M+H]*. '"H-NMR (500 MHz,
DMSO-ds) o ppm: 2,48 (s, 3H, CHs), 6,61 (d, 1H,
Hen, ] =16,5 Hz), 6,82 (d, 1H, Hen, ] = 15,5 Hz), 7,28-
7,21 (m, 4H, Ha), 7,46 (d, 2H, Ha,, ] = 8 Hz), 7,60
(d, 1H, Har, ] = 2,5 Hz), 8,07 (s, 1H, Hxn), 8,41
(s, 1H, Hsn), 8,57 (s, 1H, Hnn), 10,14 (s, 1H, OH).

HC?7. (2)-2-((E)-1-(4-bromophenyl)-  3-(2-
hydroxyphenyl)allyliden) hydrazin-1-
carbothioamid. CisH1aBrNsOS. Ptl: 375,00.

Tinh thé mau vang. Diém chay 117-118 °C.
UV-Vis (MeOH): Amax nm: 347; 242. IR v cm™
3404,36 (NH) ; 3255,84 (NH:); 1587,42
(C=N). MS m/z: 374,00 [M-HJ. 'H-NMR (500
MHz, DMSO-ds) o ppm: 10,99 (s, 1H, OH); 9,82 (s,
1H, Hnn); 8,27 (s, 1H, H-su); 7,93-7,91 (dd,
1H, Har, J = 7,5 Hz, J =1 Hz); 7,92 (s, 1H,
Hnn); 7,68-7,64 (d, 1H, Hen, ] = 16,5 Hz); 7,64-
7,62 (m, 2H, Har); 7,59-7,57 (m, 2H, Ha:);
7,21-7,17 (m, 1H, Har); 7,11-7,08 (d, 1H, Hen, ] =
16 Hz); 6,88-6,84 (m, 2H, Har).

HC8.  (2)-2-((E)-3-(2-hydroxyphenyl)-1-(p-
tolyDallyliden)hydrazin-1-carbothioamid.
CyHw7NsOS. Ptl: 311,11.

Tinh thé mau vang. Diém chay 109 -110°C.
UV-Vis (MeOH): Amax nm: 347; 242. IR v cm™:
3331,07 (NH); 1585,49 (C=N). MS m/z: 310,22
[M-H]J-. 'TH-NMR (500 MHz, DMSO-ds) ® ppm:
10,91 (s, 1H, OH); 9,78 (s, 1H, Hxn); 8,20 (s, 1H,
Hsn); 7,93-7,91 (dd, 1H, Ha,, ] =7,5 Hz, ] = 1 Hz);
7,70 (s, 1H, Hxn); 7,66-7,62 (d, 1H, Hen, ] = 16,5 Hz);
7,51-7,49 (d, 2H, Ha., ] = 8,5 Hz); 7,25-7,24
(d, 2H, Har, ] = 8 Hz); 7,19-7,16 (m, 1H, Ha);
7,14-7,11 (m, 1H, Hen); 6,88-6,84 (m, 2H, Har);
2,36 (s, 3H, -CHbs).

K&t qua thit nghiém hoat tinh sinh hoc
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Hop chat

MIC (ug/mL)

Trichophyton
rubrum

Trichophyton |Microsporum
mentagrophytes canis

HC8 - - 64

c5 - - -

[ - - -

c7 - - -

) - - -

Chirng
dwong

Chirng @am - - -

Chitng duwong: Ketoconazol; Chitng dm: Dung dich nuwée
mudi sinh ly; “-": khong tkc ché’

Két qua cho thdy cac chalcon C5-C8 khong
c6 hoat tinh trén tat ca cac chung vi ndm thw
nghiém. Chi duy nhat cac hop chat HC, dac
biét HC5 va HC6 cd hoat tinh kha tot trén
Microsporum canis voi MIC < 32 ug/mL (Bang 1).
Hoat tinh khang khuin

Tuwong ty két qua thtr hoat tinh khang
nam, chi cdc hydrazon HC5-HC8 thé hién
hoat tinh khang khuan trén MSSA va E. coli
thet nghiém. Hai hop chat HC5 va HC6 ¢6
gid tri MIC dang ké (Bang 2).

Bdng 2. MIC trén 2 ching vi khudn (MSSA- ATCC
25923 va E. coli-ATCC 25922)

‘ MIC (ug/mL)
Hop chat MSSA E.coli
HCs 0,25 0,5
HCse 0,25 1
HC7 16 >128
HC8 32 >128
C5 - -
C6 - -
Cc7 - -
(01] - -
Ching dwong 0,25 0,5
Chirng @m - -

Hoat tinh khdng ndm
Bang 1. MIC trén 3 chiing ndm
MIC (ug/mL)
Hop chat | Trichophyton| Trichophyton |Microsporum
rubrum  |mentagrophytes canis

HCs - - <32
HCs - - <32
HC7 - - 64
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Chitng dwong: Tetracyclin; Chitng dm: Dung dich nieéc
mudi sinh ly; “-": khong tkc ché’

BANLUAN
Két qua tong hop

Phan tng tao chalcon dién ra thuan loi hiéu
suat san pham tir 60-70%, tinh ch& dé dang bang
phuong phap két tinh lai.

Phan tng tong hop hydrazon tir chalcon

B — Khoa hoc Dwoc
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thue t€ khong don gian nhu du kién, ¢6 thé do:
(i) Sw cong kénh trong cong thikc chalcon gay can
tré khong gian cho su ti€p xdc cua cac phan ti.
(ii) Cac nguyén liéu aldehyd dung tong hop
chalcon phan ting véi thiosemicarbazid kha dé
dang. Diéu nay tao mdt can bang thuan cho
phan tng phan huy chalcon. (iii) C6 nhiéu trung
tam hoat dong nhw OH, C=C trong ciu trac cua
chalcon. Nhin chung, phan ting tao hydrazon tt
dan chat chalcon va thiosemicarbazid duong
nhw thuan loi nhat ¢ nhitng chalcon duwgc tao
thanh tir ethan-1-on thom. Cac dan chat tuong
ung tir ethan-1-on di vong déu khong thu duoc
san pham.
Két qua khang khuin khiang nim

Céac hop chat hydrazon HC5-HC8 khong
cd tadc dung trén chung Trichophyton rubrum
(Rubrum), Trichophyton mentagrophytes
(Menta), nhung nhay cam véi
Microsporum canis (Canis), dac biét HC5 va
HC6 c¢6 MIC tuong dwong voi chiing duong
ketoconazol (<32pg/mL).

ching

Trén 2 ching vi khuan thtt nghiém, 2 hop
chat HC5 va HC6 thé hién tac dung kha manh.
Déang cha y 1a HC5 c6 MIC twong duong
tetracyclin trén ca MSSA (0,25 ug/mL) va E. coli
(0,5 ug/mL).

Méi quan hé ciu tric tic dong

Nhom thé Br trong cau trac HC5-HCS, dac
biét nguyén t&r Br trong 5-bromo-2-hydroxy
phenyl duong nhu rat quan trong, cho tac dung

Nghién ctru

manh trén ching vi ndm Microsporum canis va vi
khuan MSSA, E. coli thit nghiém.
KETLUAN

Cac hop chét hydrazon tir chalcon tong
hop dwgc déu c6 hoat tinh trén cac chung vi
khuan thttr nghiém t&t hon hén cdc chalcon
twong tng. Dac biét HC5 ¢ tac dung tot nhat;
chat nay cting duoc ghi nhan 1a mot hop chat
moi (SciF. 17/7/2019). Két qua nay cé thé lam
tien dé cho nhing nghién ctu ti€p theo
nham tim ra cic hop chat cé tac dung khang
khuan manh hon thudc nhém ciu tric

hydrazon ttr chalcon.
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