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SUMMARY

(COMPLEXES OF Cu(Il) WITH THIOSEMICARBAZONE BENZALDEHYDE
AND THIOSEMICARBAZONE ISATIN)

Complexes of benzaldehyde thiosemicarbazone (HL'), benzaldehyde N(4)- phenyl
thiosemicarbazone (HL?), isatin thiosemicarbazone (HL®) and isatin N(4)- methyl
thiosemicarbazone (HL?*) with copper(ll) were synthesized in base medium of NHs.
Form of these complexes were Cu(L),, which L: L%, L? L3 L* The chemical structures
of ligands and their complexes were characterized by elemental analysis, MS, IR,
'H- NMR and **C- NMR spectroscopy. The obtained results showed that the ligands
are bidentate, coordinated to the copper(ll) over N, S- donor atoms. The test in vitro
antibacterial activities of the ligands and their complexes 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: Candida albican show that Cu(L?), againt 3/7
bacteria and fungus type.

1. MO PAU chuyén tiép da va dang duoc cic nha
Céc thiosemicacbazon ciling nhu cac khoa hoc trong va ngoai nuéc tong hop
phirc chat cua ching véi cac kim loai va nghién cau [5, 7, 8, 9]. Cac nghién

ctru chii yéu tap trung vao viéc tong hop,
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xac dinh ciu tao va tham do hoat tinh
sinh hoc ciing nhu tim kiém thém céc
ung dung cia ching trong cac linh vuc
khéc nhau [8, 10], trong d6 nguoi ta dac
biét cha y t&i viéc tim hiéu mdi quan hé
gitra hoat tinh sinh hoc va ciu tric cua
cac phdi tir va phac chat [1, 3, 4, 6]
nham tién t6i tong hop cé&c hop chét loai
nay c6 hoat tinh sinh hoc mong mudn.
Pé dong gop vao viéc nghién cau nay,
trong cong trinh nay ching toi da tong
hop, nghién ctiu cAu tao va thim do hoat
tinh sinh hoc cua thiosemicachazon
benzandehit, N(4)- phenyl
thiosemicacbazon
thiosemicacbazon isatin va N(4)- metyl
thiosemicacbazon isatin vai Cu(ll).

2. THUC NGHIEM

2.1. Téng hop phdi tir HLY, HL? HL®
va HL?

Khuay déu hon hop gém 0,01 mol (0,91
g thiosemicacbazit, 1,67 g N(4)- phenyl
thiosemicacbazit hay 1,05 g N(4)- metyl

benzandehit,

thiosemicacbazit) trong 30 ml nudc cat
da duogc axit hoa bang dung dich HCI
(pH: 1- 2) va 20 ml dung dich etanol
chtra 0,01 mol (benzandehit (1,1 ml) hay
1,47 g isatin) trén may khudy tir & nhiét
d6 phong. Tir dung dich sé& tach ra két
tla mau tring min VoI cac
thiosemicacbazon benzandehit va dan
xuat N(4)- phenyl ctia n6, mau vang sam
véi cac thiosemicacbazon isatin va dan
xuit N(4)- metyl ctia no, tiép tuc khudy
thém 2 gid nita vin & diéu kién do. Loc

két taa trén phéu loc day thuy tinh xp,

rira bang nude, hdn hop etanol- nudc va
cudi cung bang etanol. San pham duoc
lam kho trong binh hut am dén khdi
luong khong doi.

2.2. Téng hop céac phirc chat M(L),
Hoa tan 0,002 mol HL (0,358 g HL",
0,51 g HL? 0,88 g HL® hay 0,94 g HL*)
trong 30 ml etanol néng rdi d6 tir tir vao
5 ml dung dich mudi CuCl, 0,2 M da
dugc didu chinh bang NH3 dic (pH: 9 -
10) dén khi tao hoan toan phirc
amoniacat. Vira d6 vira khudy déu hon
hop trén may khudy tir & nhiét do phong
cho t6i khi thdy xudt hién két tia mau
den khudy tiép 2 gio nita ¢ nhiét do
phong. Loc, rira két tia trén phéu loc
day thuy tinh x6p bang nuéc, hdn hop
etanol - nudc va cudi cung bang etanol.
Lam kho chét ran thu duoc trong binh
hut am dén khéi lugng khong d6i trude
khi tién hanh cac nghién ctru tiép theo.
Két qua phan tich ham lwong kim loai
trong cac phic chét lan lugt nhu sau:
Cu(LY); - CuCigH16NeS2: TN- 14,79%,
LT:- 15,04%); Cu(L?),- CuCagH24NgS:
TT- 10,67%, LT- 11,03%); Cu(L®),-
CuCigH14Ng0O,S,: TN-  12,51%, LT-
12,75%; Cu(L*)2- CaoH1gNgO,S,Cu: TN
-11,18%, LT - 11,85%)

3. KET QUA VA THAO LUAN

3.1. Nghién ciru ciu tao ciia cac phdi
tir bing phoé cong hwéng tir hat nhan
'Hva®c

Phé cong hudng tir hat nhan *H va *C
cua phéi tir HL* duoc dua ra trén hinh 1
va 2.
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Hinh 1. Phé *H- NMR ciia phoi tir HL*

Tin hiéu cong huong cua proton nhom
NWH, trong thiosemicachazit va dan
xuat thé N(4) caa n6 ¢ khoang 4 ppm va
tin hiéu cong huong cua cacbon nhom C
= O trong benzandehit & khoang 192
ppm, trong isatin khoang 184 ppm déu
khong xuit hién trén phé 'H va C-
NMR cua cac phéi tir. Biéu nay cho thiy
phan ng ngung tu cua nhém NPH, va
C = O da xay ra hoan toan gitta cac
thiosemicacbazit va hop chét cachonyl
dé tao thanh thiosemicachazon véi lién
két C = N. That vay, trén phé *C- NMR
cua cac phdi to HLY, HL?, HL® va HL*
déu ¢ tin hiéu cong huong ciia nguyén
te cacbon nhom C = N tuong Ung &
142,21; 142,85; 143,23 va 142,19 ppm.
Trén phé cong huong tir hat nhan °C
cua hai phéi tr HL®, HL* van thiy xuat
hién tin hiéu cong huong cua cacbon
nhém C*= O lan lugt & 163,50 va
162,57 ppm. Sy xuat hién cua tin hiéu
cong huong nay la bang chang cho
thay phan ung ngung tu giita isatin véi
cac thiosemicacbazit khéng xay ra ¢ vi
tri nay.

Trén phd *H- NMR cua cac phéi tir HLY,
HL? HL® va HL* tin hiéu singlet, tich
phan 1 ¢ 11,41; 11,81; 12,47 va 12,59
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Hink 2. Ph6 *C- NMR ciia phéi tir HL*

ppm duoc gan cho proton nhém N@H,
nghia 13 ca 4 phdi tir déu ton tai ¢ dang
thion ¢ trang thai ty do, trong diéu kién
ghi phd. Mat khac, trén phd *H- NMR
cua cac phdi to HLY, HL?, HL® va HL*
cling thady xuat hién céc tin hiéu cong
huong caa cacbon C = S ¢ vung truong
thap lan luot 1a 177,98; 176,00; 179,65
va 177,66 ppm. Nhu vay, c6 thé thdy &
diéu kién ghi pho, phdi tur ty do ton tai &
dang thion.

Tin hiéu singlet cua hai proton N®H,
cua cac phéi tir HL' va HL® cong husng
lan luot ¢ 8,18; 7,97 va 9,02; 8,66 ppm
trong phd 'H- NMR. Trong phd 'H -
NMR cua phdi tor HL?, tin hiéu cua 1
proton nhom N“®H ciing xuat hién voi
pic singlet & 10,10 ppm nhung trong pho
'H - NMR cua phéi tir HL*, tin hiéu cua
1 proton nhém N®H lai xuit hién véi
pic doublet & 9,24 ppm véi hing s tach
la 4,5 Hz do anh hudng cua hidro nhom
CHs dinh vao N,

Céc tin hiéu cong huong cua cac proton
khiac hay cacbon trong vong thom,
cacbon nhom C = S déu xuét hién day
du trén phd caa cac phdi tir va duoc liét
ké day du trén bang 1.



Bang 1. CAc tin hiéu cong huong trén phé *H, **C- NMR cua phdi tir

Qui két Vi tri, ppm
ul Ke
HL? HL? HL® HL*
11,41 11,81 12,47 12,59
N(Z)H _ _ - -
(s, 1) (s, 1) (s,1) (s,1)
8,18: 9,24
N C 177,98 | 10,10 | 176,00 9,02;
N@H 7,97 179,65 | (d,1); | 177,66
=S (s, 1) 8,66(s,1)
(s, 1) 45
8,05 | 14221 | 8,17 | 142,85
HC =N - 143,23 - 142,19
(s, 1) (s, 1)
7,01;
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Ho (1) R (d, 2);
(0] (d, 2)’ ) ]
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5,0
6,0
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8,0
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3 (chap, 143,23;
) 127,99: 131,52:
134,14; | 3) 132,93;
Ho() | - - 125,80; - 120,62;
5 128,59; 132,12;
: 7377 129,98; 131,06;
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Hon o azee | 620 TR g | s
(1) 8,0; | 127,58; 185,20: 122,28;
g0 | 12527 111,06
’ 111,90
7121(1:, 128,59
1);
H, (Il - - .
p (1) 75:
75
N 11,18 11,20
N*'H - -
(s,2) (s,1)
7,63
H(H- 7,65
c) . ) (d,1); 7,5 (@)
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7,08
H(H- (t,1); 8,0;
C6’) ) ) 1 1
7,0
6,93
H(H - 6,92
) ] ] (d1); 8,0 @1y
1 1 Yy 8,0
7,35
7,35
H(MH- (ddd,1);
8’ - - (dd,l)l
C*) 15,5;
7,5;1,0
8,0; 0,5
3,08
CHs - - - - d3); | 31,30
45
3.2. Nghién ciru phirc chat b%ng Cu(Ll)z: CuCisH16NgS,, CU(LZ)Z:
phwong phap pho khdi lwong CuCusH24NgS,, Cu(L®)y:
Phé khdi lwong cia phtrc chit Cu(L?), CuC1gH14Ng0,S; va Cu(L"),:
duoc dua ra trén hinh 3.

Trén phd MS ciia tit ca cac phurc chat
Cu(LY),, Cu(L?),, Cu(L®), va Cu(L%),,
déu xuat hién mot pic voi ti sb6 m/z lan
lugt 1a 420, 572, 502 va 530 twong Ung
bang khdi lwong phan tir cta cac phiic
chat cong thém 1 don vi. Nhu vay, day
la cac pic ion phan tu twong tmg do céc
phirc chét bi proton héa ([M+H]"). Diéu
nay ching to cong thirc phan tir dy kién
ctia cic phirc chat dua ra 1a hoan toan
dung, cac phirc chat déu 1a don nhan.
Két qua tinh toan cudng do tuong ddi
clia cac pic dong vi trong cum pic ion
phan tr néu trén bang mém “Isotope
distribution caculator” trén trang Web
http: //www.sisweb.com/mstools/isotope
(Iy thuyét) va két qua thu dugc trén phd
MS (thuc té) 1a kha phu hop (biéu db 1).
Bing chung khiang dinh mét lan nira
cdng thirc phan tir cia cac phic chat 1a:
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Ciia pic dong vi gida ly thuyét va thuc
nghiém véi phac chat Cu(L?),
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3.3. Nghién ciru cdu tao ciia cac phdi
tir va phirc chit bang phd hip thu
héng ngoai

Dai hép thu dac trung cho nhom C = O
trong viing 1650 - 1860 cm™ khong thay
xuat hién trén phd IR cua cac phdi tir la
bang chang cho thay phan Gng ngung tu
da xay ra hoan toan gita

thiosemicacbazit (N(4)- phenyl
thiosemicacbazit, N(4)- metyl
thiosemicacbazit) va benzandehit hay
isatin. Dai hép thu dac trung cho dao
dong ciaa nhom S — H (vung tur 2550 -
2600 cm™) [2, 9] ciing khong thdy xuat
hién trén phd caa hai phéi tir do & trang
thai ran cac phéi tir ton tai dang thion.

R R
N - u

| C:N\ /NH\ ” ‘/C_N B /SH R\ _/ \
R N—C R = R N=C e e=X s

\\ \NH/R R \N:C/

s \ AR
NH
Dang thion Dang thiol Tao phuac

Sy mat di hay thay d6i dai dao dong
hoa tri dac trung cho nhém NH trong
viing trén 3000 cm™ va sy xuét hién dai
dao dong hda tri dac trung cho nhom
N®@ = C ¢ khoang tir 1580 - 1600 cm™ 13
bang chung cho thay sy thiol da xay ra
khi phdi tir chuyén vao phic chat. Su
chuyén dich vé sé song thip hon cua dai
dao dong hda tri dac trung cho nhom
CS, CN, CNN va NN la bang chiing cho
thay phuc chat dugc hinh thanh do sy
phdi tri caa ion kim loai v&i nguyén tir S
va N®. Dai dao dong héa tri ciia nhém
CS xuét hién ¢ 870 cm™ trong phéi tir
HL' va chuyén vé& sé song thip hon &
755 cm™ trong phuc chit Cu(L'),. Dai
dao dong hda tri cia nhém CS xuat hién
& 941 cm™ trong phéi tir HL? va chuyén
vé s6 séng thap hon & 756 cm™ trong
phuc chat Cu(L?),. Dai dao dong héa tri
cua nhém CS xuét hién & 860 cm™ trong
phéi tr HL® va chuyén vé sé séng thip
hon & 749 cm™ trong phuic chit Cu(L3),.
Dai dao dong héa tri caa nhém CS xuét
hién & 836 cm™ trong phédi tu HL* va

chuyén vé sb séng thap hon & 745 cm™
trong phic chat Cu(L*),. Dai dao dong
hoa tri cia nhém CNN xuat hién & 1467,
1443, 1469, 1477 cm™ lan luot trong hai
phéi tir HLY, HL?, HL3, HL* va bj giam
vé 1431, 1314, 1458, 1453 cm™ lan lugt
trong phé IR caa cac phuc chat Cu(LY),,
Cu(L?),, Cu(L®),, Cu(LY,.

Céc dit kién trén day cho phép gia thiét
rang trong cac phac véi Cu(ll), ca bon
phéi tir HLY, HL?, HL®, HL* déu 1a phéi
tir hai cang, lién két phéi tri dugc thuc
hién qua cac nguyén ti S va N® nhu mo
hinh duéi day:

/ )
: N\
\C:N S
R \N_C/
AN
NH
R, R’ thugc phin khung ciia benzandehit
hodc isatin R”’: H, CH3, CgHs

Tir tit ca cac phan tich trén, chung t6i
gia thiét cong thic cau tao cua phirc chit

nhu sau:
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C——N
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\ / \R
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N

N c\ w

NH
R, R’ thudc phan khung ciia benzandehit

hodc isatin, R’’: H, CHs, CgHs

3.4. Két qua thir hoat tinh sinh hoc
ciia phdi tir va cac phire chit
Trong cong trinh nay chung t61 da su
dung phuong phap pha lodng da ndng
d6, day 1a phuong phap thtr nhiam danh
gia mtc do khang vi sinh vat kiém dinh
va nim manh hay yéu cua cac mau thir
thong qua giad tri 1Cso (50% inhibitor
concentration - néng do tc 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. Cac mau thir gém 04 mau phdi
tir va 04 mau phirc chat Cu(LY),, Cu(L?),
, Cu(L®), va Cu(L%), . Két qua thur cho
thdy mau phic Cu(L?), thé hién hoat
tinh d6i véi vi khuin Gram (+):
Lactobacillus ~ fermentum,  Bacillus
subtilis va Staphylococcus aureus vai
gia tri 1Csp twong tng la 5,47; 23,17 va
26,32 pg/ml.
Két qua nay c6 thé cung cdp mot sb dir
kién thuyc nghiém cho linh vuc nghién
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cttu mdi quan hé gitta cau tao va hoat
tinh sinh hoc cua cac hop chit trén co s
thiosemicacbazon.

4. KET LUAN

Pi téng hop duoc bén phdi tir Ia
thiosemicacbazon benzandehit (HL) va
N(4)- phenyl thiosemicacbazon
benzandehit (HL?), thiosemicacbazon
isatin  (HL®) va N@) - metyl
thiosemicacbazon isatin (HL*) va bén
phiic chat cua ching véi Cu(ll). Cac
phtic chat c6 cong thic phan tir twong
tng 1a: Cu(L), (L: LY L2 L3 LY. O
trang théi tu do cac phdi tir déu ton tai &
dang thion va bi thiol héa khi tao phuc
chat, phdi tir 1a hai cang véi cac nguyén
te cho 14 S va N, Két qua nghién cuu
hoat tinh sinh hoc cua cac phéi tir va
phuc chét cho thay phic chit Cu(L?),
khang duoc 3/7 dong khuan va ndm dem
thir.

Céng trinh nay dwoc hoan thanh nheo
sw tai tror kinh phi ciia dé tai QG 12. 04,
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