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SUMMRY

SYNTHESIS, STUDIES ON THE COMPLEXES OF Zn(II) WITH
THIOSEMICARBAZONE BENZALDEHYDE AND N(4)- PHENYL ITS DERIVATIVE
Thiosemicarbazone benzaldehyde (Hthbz) and N(4) - phenyl thiosemicarbazone
benzaldehyde (Hpthbz) react with zinc(l1) in solution and present of NH3 to afford the
complexes in form [ZnL,] (L is thbz or pthbz). These ligands and their complexes were
synthesized characterized by means of elemental analysis, MS, *H- NMR and **C -
NMR, IR, UV- Vis spectroscopy. The obtained results showed that Hthbz and Hpthbz
coordinated to zinc(Il) over N, S - donor atoms and two ligands are bidentate. The
antibacterial activities of the ligands and their complexes were tested in vitro against
three of positive bacteria types: Lactobacillus fermentum, Bacillus subtilis,
Staphylococcus aureus and three of negative bacteria types: Salmonella enterica,
Escherichia coli, Pseudomonas aeruginosa and one type of fungus, that is Candida

albican.
Keywords: thiosemicarbazone; Zn(Il) complex; benzaldehyde.

1. MO PAU

Hoat tinh sinh  hoc cua céac
thiosemicachazon va phac chat cuoa
chang véi kim loai chuyén tiép da duoc
nghién cau tir rat 1au [7, 8]. Nhiéu hop
chat loai nay c6 kha ning khang khuan
[1, 10], kha ning wc ché sy phat trién
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cua cac té bao ung thu [1, 9]. Cac tac gia
[3, 6] d3 st dung phic chat cua
thiosemicacbazon dé phan tich, phan
tach ham luong kim loai trong cac mau
thuc nhu tac gia [3] da st dung phuc
chait  cuazn(ll)  véi  N-etyl-3-
cacbazolecacboxandehit-3-



thiosemicachazon @& xac dinh zn(ll)
trong thirc an... Nhiéu tac gia da ché tao
duoc cac dién cuc chon loc ion trén co
so cac thiosemicachazon hay st dung
lam chat wc ché, an mon kim loai [2,
5].... Pé déng gop vao hudng nghién
cau nay, chdng toi nghién ctu phuong
phap tong hop, xéac lap ciu tao va tham
dod hoat tinh sinh hoc cac phic chat cua
Zn(l0) véi thiosemicacbazon
benzandehit (Hthbz) vaN(4) - phenyl
thiosemicacbazon benzandehit.

2. THUC NGHIEM

2.1. Tong hep phéi tir Hthbz va
Hpthbz

Hon hop gom 30 ml nudc cat da dugc
axit hoa bang dung dich HCI (pH: 1- 2)
chtra 0,01 mol (0,91 g thiosemicacbazit
hay 1,679 N(4)- metyl thiosemicacbazit
va 20 ml dung dich etanol chtra 0,01 mol
benzandehit (1,2 ml) duoc khudy déu
trén may khudy tir & nhiét 46 phong. Sau
mot thoi gian thdy tach ra két tia mau
trang min, tiép tuc khudy thém 2 gio
nira. Loc, rira két tia trén phéu loc day
thuy tinh x6p, bang nudc, hdn hop
etanol - nudc, etanol va cudi cing bang
dietyl ete. San pham dugc 1am kho trong
binh hut 4m dén khéi lugng khong dbi.
2.2. Tong hgp cac phitc chat Zn(thbz),
va Zn(pthbz),

Phtrc chit Zn(thbz), dugc tong hop bing
cach khudy déu hdn hop ctia 0,001 mol
(5 ml) dung dich mudi ZnCl, 02M da

dugc didu chinh moi truong bang dung
dich NH3 (pH =9 - 10) va 40 ml etanol
c6 hoa tan 0,002 mol (0,358 g Hthbz hay
0,51 g Hpthbz trén may khudy tir & nhiét
d6 phong. Sau mot thoi gian thiy tur
dung dich tach ra két tia mau tring doi
v6i Zn(thbz), va tring ngd voi
Zn(pthbz),, tiép tuc khudy hdn hop nay
trong vong 2 gid. Sau do, tién hanh loc
trén phéu loc thuy tinh x6p, rira bang
nuéc cat, hdn hop etanol - nudc va cudi
cing bang etanol. Sau khi loc, rira va
1am kho trong binh hit 4m.

Két qua phan tich ham luong kim loai
trong cac phuic chat theo thuc té lan luot
nhu sau: Zn(thbz), - 1569 %,
Zn(pthbz); - 11,24 %. Theo ly thuyét lan
lu(yt VoI Céng thac chleHleNesz- 15,44
00, ZnC23H24N652 -11,19 %.

3.KET QUA VA THAO LUAN

3.1. Két qua phan tich pho khéi lwong
Trén phé MS cua tat ca cac phac chat
cua Zn(ll) déu co pic voi cuong do 1on
nhét va ti s6 m/z twong (ng bang 421 va
573 ¢6 tri s6 ung dung bang khéi luong
phan tir ciia cac phtc chat cong thém 1
don vi. Piéu d6 chiing to diy 1a cac
manh ion phan tir do phic chét bj proton
hoa ([M+H]"). Nhu vay, cong thirc phan
tr dy kién cua cac phac chat duoc dua
ra 13 hoan toan ding, cac phic chat déu
13 don nhan. Hinh 1 1a phd khéi lwong
cuia phuc chat Zn(thbz),.
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O Ly thuyét @ Thuecté

Hinh 1. Phé khoi lwong ciia phirc chat

Zn(thbz),

Mot bang ching khac cho thiy cong
thire phan tir gia dinh dua ra 1a ding,thé
hién su twong ddng gitta cuong do turong
dbi cua cac pic dong vi tinh 1y thuyét
theo cong thirc phan tr cia cac phutc
chat
distribution caculator” va trén phd thuc

bang phin mém “Isotope

nghiém (biéu db 1).

1 l‘nul. L

Hinh 2. Phé *H - NMR ciia phirc chdt
Zn(pthbz),

Tin hiéu cua proton nhom N@H cong
huong ¢ 11,41 va 11,81 ppm voi tich
phén 1a 1 trong phd "H- NMR ciia Hthbz
va Hpthbz, do phéi tir ton tai & trang thai
thion [4, 11]. Trong phd ctia ca hai phtic
chat déu khong thdy xuat hién tin hiéu
cong hudng cia proton nhom nay do xay
ra su thiol hoa va phéi tri dugc thuc hién
qua nguyén tir S. Bang chung 13 C nhém
CS cong huong ¢ truong cao hon khi
chuyén tir Hpthbz sang Zn(pthbz),. Mit
khac, tin hi¢u cong hudéng cia C nhom
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Biéu do 1. Cuong dé twong doi cia pic

dong vi giita ly thuyet va thwc nghiém voi
phite chat Zn(thbz),

3.2. Két qua phén tich pho cong

hwéng tir hat nhan *H va *C cua céac

phdi tir va phic chat

Phd cong hudng tir hat nhan 'H va *C

ciia phtrc chat Zn(pthbz), dugc dua ra

trén hinh 2 va 3.

N;(‘H

Hinh 3. Phé *C - NMR ciia phire chat
Zn(pthbz),

CN xuét hién trén phd *C - NMR ciia
Hpthbz & 142,85 ppm nhung trong phd
ctia phirc chat né cong hudng & 150 ppm.
Piéu nay duoc giai thich do hinh thanh
lién két phéi tri gitta Zn(1T) véi S, N®.

Proton nhém N“H trong phé *H - NMR
trén phd Hthbz xuat hién véi hai tin hiéu
singlet ¢ 8,177; 7,969 ppm vai tich
phan 13 1 va thay doi khdng dang ké vé
vi tri khi chuyén vao phac chat
Zn(thbz), (8,19; 7,99 ppm) [4, 9, 10].
Trong phé 'H - NMR cua phéi ti



Hpthbz proton nay cong huong vai 1 pic
singlet ¢ 10,10 ppm, tich phan la 1 con
trong phuac Zn(pthbz), cong hudéng &
9,38 ppm. Tin hiéu singlet ¢ 8,05; 8,17
ppm trong phd 'H - NMR cia Hthbz
dugc gan cho proton nhém CHN va tin
hiéu nay khong thay dbi khi chuyén vao

phtic chit Zn(thbz), va thay ddi khong
dang ké trong phuc chat Zn(pthbz),. Cac
tin hiéu cong huong cua cac proton va
cacbon con lai thay d6i khong dang ké
khi chuyén tir phdi ta ty do vao phic
chat twong ung va duoc liét ké day du
trén bang 1.

Bang 1. Céc tin hiéu céng hurong trén phé *H,
B3C - NMR cua phdi tir va phic chdr wong g

I Vi tri, ppm
Qui ket
Hthbz Zn(thbz), Hpthbz Zn(pthbz),
O | . |G| - _ 11,81 ] ] ]
1) (s, 1)
818 | 177,98 | 8,19;
NOH | cs | 7.97 s, 7,99 (s, gi? 176,00 9'3;(5’ 172,95
1) 1) ’
8,05 (s, 8,05 (s, | 8,17 (s, 8,15 (s,
HC =N 142,21 142 1
C ) , N ) 85 ) 50,00
7.79; 7.0L;
H 15 780 | .7 7,87 (m,
(|; 7,79 (d, 2)( 7,90 (d, 2)(
2) 2)
H 7,58 (d,
(”‘; - - 2)( 139,03: | 7,67 (t, 2) | 140,43
127,99; 132,10;
Hp (1) 7,403 | 134,14; 7,43 | 125,80; | 7,61 (t, 1) | 131,49;
%’5” | 12859; | 740¢ | 129,98, 131,37;
Ho | & | (Chap, | 45704: 1 3) | (N8P, | 43397 | - oo i 5y | 130,70;
() 129,76 127,58; 128,75;
i 37 12527 g | 12837,
an 2 | 12850 2 128,31
H 721 (1,
(”") - - 0 7,20 (t, 1)

3.3. Nghién ctru phdi tir va cac phirc
chit bang phuwong phap phd hip thu
hdng ngoai

Trén phd IR cua cac phdi tr va phuc
chat déu khong thay xuat hién dai dao
dong hoda tri dac trung cho nhém C = O
va SH lan luot & khoang 1650 - 1860 va
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2550 - 2600 cm™. Sy véng mit ndy cho
thiy phan tmg ngung tu di xay ra va

Dang thion

Xét vé hinh dang, phd caa phéi tir va
phtrc chét c6 su khac biét rd rét, ching
t6 phtrc chat da duoc tao thanh. Sy thay
d6i r6 rét nhat la vung trén 3000 cm™, c6
cac dai hap thu dic trung cho nhom NH
va su xuat hién dai dao dong hda tri dic
trung cho nhém N@ = C ¢ 1590 va 1591
cm? trén phd IR cua phuac chat
Zn(thbz), va Zn(pthbz),. Su chuyén dich
vé phia sé song thap hon cua dai dao
dong hoa tri dac trung cho nhém CS (tu
947 cm™ trong Hthbz vé& 700 cm™ trong
Zn(thbz), va tir 943 cm™ trong Hpthbz
vé 706 cm™ trong Zn(pthbz),) la do xay
ra su thiol hoaafphoois tur khi tao phtc
va lién két phdi tri duoc tao thanh qua
nguyén tir S. Su chuyén dich vé sé song
thip hon cua dai dao dong hoa tri dic
trung cho nhém CN® tr 1596 cm™
trong Hthbz v& 1541 cm™ trong
Zn(thbz), va 1592 cm™ trong Hpthbz vé
1570 cm™ trong Zn(pthbz),, CNN® tir
1446 cm™ trong Hthbz vé 1379 cm™
trong Zn(thbz), va 1444 cm™ trong
Hpthbz v& 1385 cm™ trong Zn(pthbz), 14
bang chiing cho thay phdi tri duoc thuc
hién qua nguyén tir N,

Tir tat ca cac phan tich trén c6 thé dua ra
cdng thirc cau tao cua cac phirc chit nhu
sau:
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phdi tir tdn tai & trang thai thion & diéu
kién ghi phd.

@—CH—__—I\II SH
- O o

\ 4
NH
Dang thiol
NH
P
R \C:N
/N
S\ /N_CH
HC=—NO) \S
@_
R:H, CoHs NT—C () R
NH

3.4. Két qua thir hoat tinh sinh hoc
ciia phdi tir va cic phirc chat

Hoat tinh khang khuan va khang nam
cua 02 phdi tr va 02 phic chét trong
cong trinh nay dugc nghién ctru dua trén
phuong phap pha lodng da ndng do.
Mtc d6 khéng vi sinh vat kiém dinh va
nim caa cac mau thir duoc danh gia qua
gia tri 1Cso (50% inhibitor concentration
- noéng do @c ché 50%) trén 3 dong vi
khuin ~ Gram  (+):  Lactobacillus

fermentum, Bacillus subtilis,
Staphylococcus aureus, 3 dong vi khuan
Gram  (-):  Salmonella  enterica,
Escherichia coli, Pseudomonas

aeruginosa va 1 dong nim la:Candida
albican. Nong do cac chat thir nghiém
déu 12 128 4 g/ml.

Két qua thur cho thiy cac mau dem thir
déu chua thé hién hoat tinh khang sinh &
nong do va cac chung khuan dem thu.
Két qua nay la dir kién thuc nghiém
cung cip cho linh vuc nghién cau mbi
quan hé giira cAu tao va hoat tinh sinh
hoc cua cic hop chat trén co so
thiosemicacbazon sau nay.



4. KET LUAN

Pi t6ng hop va dua ra cong thic ciu
tao, nghién cuu hoat tinh sinh hoc cua
02 phéi tir Hthbz, Hpthbz va 02 phuc
chat Zn(thbz),, Zn(pthbz),. Két qua
nghién ciu hoat tinh sinh hoc cho thay
cac hop chat téng hop dugc chua thé
hién hoat tinh sinh hoc va&i cac dong
khuan va nim & néng do dem thur.
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