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SUMMARY

SYNTHESIS AND CHARACTERIZATION OF Cu?* AND Zn** COMPLEXES
WITH 9-ANTHRALDEHYDE 4-PHENYLTHIOSEMICARBAZONE LIGAND

This work reports the synthesis and characterization of Cu?* and Zn®** complexes with
9-anthraldehyde 4-phenylthiosemicarbazone (9PhATSC) ligand. 9PhATSC was
synthesized via condensation reaction between 4-phenylthiosemicarbazide and
anthracene-9-carbadehyde. The complexes were prepared from ionic salts of
corresponding ions and 9PhATSC in basic medium. The formation of the compounds
was investigated by IR, NMR and MS spectroscopy.
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1.MO PAU

Antraxen la mdt hidrocacbon da vong
thom €O kha nang phat huynh quang vai
hiéu sudt luong tir cao. Vi viy antraxen
va cac din xuét cta nd dugc st dung
nhiéu trong linh vuc vat liéu phat quang
nhu nguyén li€u cho den laser, diot phat
quang hay cac thiét bi phat sang.
Thiosemicacbazon 1a hop chit da duoc
quan tam tir 1au do c0 hoat tinh sinh hoc
quan trong [1]. Phirc chat cua phdi tu
chita hop phan antraxen [2 — 4] va
thiosemicacbazon duoc mong doi sé& thé
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hién tinh chét giuang li ciing nhu hoat
tinh sinh hoc. 9PhATSC 1a phdi ttr hai
cang chtra vong antracen va hop phan
thiosemicacbazon c6 kha nang tham gia
phan tng tao phic chat véi cac ion kim
loai chuyén tiép nhu Cu®" va Zn** [5].
Bai bao nay nghién ctru su tong hop va
xac dinh cdu tric cua cac phirc chat trén.
2.THUC NGHEM

2.1. Héa chat va cac phwong phap
nghién ciru

Tat ca cac hoa chit co do tinh khiét phan
tich, duoc st dung truc tiép cho phan



mg ma khong can tinh ché. Phd hong
ngoai (InfraRed spectroscopy-IR) dugc
do trén may Impact 410 - Nicolet (My)
theo phuong phép ép vién KBr. Phd
cong hudéng tor hat nhan 'H-NMR
(Nuclear Magnetic Resonance-NMR)
dugc ghi trén may FT —NMR trong
dung méi DMSO-dg. Phd khdi luong
MS (Mass Spectrometry) dugc ghi trén
may LC-MSD-Trap-SI trong dung moi
metanol. Cac phuong phép trén dugc do
tai Vién Hoa Hoc-Vién Han Lam Khoa
hoc va Cong nghé Viét Nam.

2.2. Tong hop

2.2.1. Tong hop Y-antradehit 4-
phenylthiosemicacbazon (9PhATSC

Hoa tan 0,010 gam (0,0587 mmol)
CuCl,.2H,0 trong 5 ml dung dich NHj3
c6d pH = 9+10. Thém tir tr dung dich
nay vao 10 ml etanol nong cé chira
0,042 gam (0,1174 mmol) 9PhATSC,
thdy xuat hién két tia mau xanh den.
Hon hop phan mg rén dugc dun tiép
trong 1gid. Loc ldy két tua va rura ki
bang nudc, etanol nong. Hiéu sudt phan
ung: 75%.

2.2.3 Tong hop phire chdt Zn-9PhATSC

Hoa tan 0,251 gam (1,5 mmol) 4-
phenylthiosemicacbazit trong 10ml dung
dich HCI c6 pH 1-2. Thém tu tur dung
dich nay vao 10ml dung dich etanol
nong da hoa tan 0,309 gam (1,5 mmol)
9-antradehit. Pun noéng hon hgp phan
ung trén dugc dun noéng nhe trong 1,0
gio thu duoc két tia mau vang. Loc két
taa trén phdu loc thuy tinh xép, rua
nhiéu lan bang nudc, ruou va cudi cing
la n-hexan néng. Hiéu suat phan tng:
70%.

2.2.2. Tong hop phire chdt Cu-9PhATSC

Hoa tan 0,010 gam (0,0456 mmol)
Zn(OOCCHj3),.2H,0 trong 5 ml dung
dich NH; c6 pH = 9+10. Thém tu tur
dung dich nay vao 10 ml etanol ndng c6
chta 0,0324 gam (0,0912 mmol)
9PhATSC. Khuay déu hdn hop hdn hop
phan &ng & 50°C sau 30 phat thiy xuét
hién két tua mau vang, khudy tiép trong
4 gio. Loc ldy chat ran va rira nhiéu lan
bang nudc, ruou.Hiéu suit phan ung:
70%.

3. KET QUA VA THAO LUAN

Phén tng tong hop phirc chat duoc thuc
hién ¢ diéu kién thiéu anh sang dé han
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ché sy phan huy cta vong antracen. Cac
phirc chéat thu dugc c6 mau nhu sau:
Cu(9PhATSC), - xanh den;
Zn(9PhATSC); - vang. Chung dugc tinh
ché bang cach két tinh lai trong hdn hop
dung mbéi  CH3OH/CH.CI,
C2HsOH/CHCl,.

3.1. Nghién cru biang phwong phap

hoidc

phd hong ngoai

Trén pho hép thu hong ngoai cua
9PhATSC khong thay xuét hién dai hap
thu trong vuing tir 1650 — 1700 cm™ g
véi nhom cacbonyl. Bén canh d6, su
xuat hién dai hip thu ¢ 1542 cm™
(9PhATSC) dac trung cho dao dong hda
tri cua lien két C=N 1a lien két duoc
hinh thanh trong phan ung ngung tu.
Diéu nay cho thay sy ngung tu di dién
ra dé tao san pham.

4000 3500 3000 2500 2000 1500 1000

Hinh 1. Phé hdp thu hong ngoai ciia
9PhATSC

Hinh 2. Phé hdp thu hong ngoai ciia Cu-
9PhATSC.
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Hinh 3. Phé héong ngoai ciia phirc chat
Zn-9PhATSC.

Bdng 1. Mgt s6 dai hdp thu ddc trung cdc phire chat cia phéi tir 9PhATSC véi
Cu(ll) va Zn(1).

Hop chit Dai hap thu (cm™)
VNH + VNH2 Ve=N(2) Ve=N(1) VCNN Ves=s
9PhATSC 3058, 3171,3313 1542 - 1443 888
Cu-9PhATSC 3051, 3299 1532 1593 1433 890
Zn-9PhATSC 3046, 3338 1533 1596 1433 884
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Trén phd hap thu hdng ngoai cua phdi tir
va cac phic chat (Hinh 1 — 3) déu xuit
hién cac dai hap thy & viing 3200-3400
cm™, dic trung cho dao dong héa tri cua
cac nhém -NH- va -NH,. Su bién mét
caa mot trong cac dai dao dong hoa tri
nay va su giam cuong do cua no trong
phd cua cac phuc chat cho thiy: khi
tham gia tao phac nguyén td H cua
nhém -N®H- da bj tach ra. Piéu nay
dugc khing dinh qua sy xuat hién cua
dai hap thy dic trung cho dao dong hoa
tri cua lién két N®=C trong phuc chét
(1593, 1596 cm™).

Trén phé IR cua cac phac chat, dai hap
thu dic trung cho dao dong hoa tri cua
nhém C=N®™ ¢6 sy dich chuyén lan luot
vé vj tri c6 tin sb thip hon, tir 1542 cm™
cia 9PhATSC xudng con 1532, 1533
cm™ trong cac phic chat. Mat khéc, dai
hap thu dic trung cho lién két >C=S tan
s6 ciing bi giam, tir 888 cua 9PhATSC
xudng con 890, 884 cm™ trong cac phic
chat. Do vay su tao phuc xay ra qua
nguyén t¢ N® va S va phdi tu
9PhATSC doéng vai trd nhu phdi tir hai
cang.

3.2. Nghién ciru bang phwong phap
cong huéng tir hat nhan ‘H-NMR

Trén phd cong huong tir proton
cia 9PhATSC (Hinh 4) cac tin hiéu
cong huong singlet ¢ vi tri 12,04; 9,98
va 9,41 ppm Véi ti 18 tich phan 1:1:1 lan
lugt dugc qui gan cho 1 proton cua
nhém -N@H-, 1 proton cua nhém -
N®H- va 1 proton cua nhém -CH=N®,
Céc tin hiéu ung voi céc proton cua
vong antraxen va phenyl dugc qui gan
nhu trén Bang 2.

Trong phd cia 9PhATSC khdng con
xuat hién tin hiéu ¢ vi tri 11,54 ppm
dugc qui gan la dac trung cho proton
ciia nhém -CHO. Mt khac, trén pho cua
phdi tir cling khong thdy xuét hién tin
hiéu cong hudng ¢ vang trudng cao cua
proton nhém -NWH,™ & vi tri 4,48 ppm.
Diéu nay chiing té phan ung ngung tu da
xay ra & vi tri NYH, cua 4-phenyl
thiosemicacbazit va nhom -CH=0 cua
9-antradehit dé tao thanh phdi tir. Két
qua nay phl hop voi xuat hién tin hiéu
singlet & 9,41 ppm duoc qui gan cho
nhém -CH=N®.

Sy xuat hién cua tin hiéu cong huong
dac trung cho proton trong nhém -N@R-
con cho phép khang dinh phdi ta ty do
ton tai ¢ dang thion trong diéu kién ghi
pho.

Bdng 2. Bang quy két cdc tin hiéu phé 'H-NMR ciia phéi tir 9PRATSC.

STT Vi tri (ppm) Do boi Ti I€ tich phan Qui gan
1 12,04 Singlet 1 -N°H-
2 9,98 Singlet 1 -N*H-
3 9,41 Singlet 1 -CH=N"
4 8,73 Singlet 1 Hio
5 8,60 Duplet 2 Hi,s
6 8,15 Duplet 2 Ha,s
7 7,62 Multiplet 6 Ha,7; Hs,6; Ho
8 7,34 Triplet 2 Hm
9 7,17 Triplet 1 Hp
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Bdng 3. Bang quy két cdc tin hiéu phé *H-NMR ciia
phike chat Zn-9PhATSC.

STT Vi tri (ppm) D§ boi Ti 1€ tich Qui gan
phan

1 9,26 Singlet 1 -N*H
2 8,77 Singlet 1 -CH=N"
3 8,71 Singlet 1 Hao
4 8,22 Duplet 2 Hi,g
5 7,96 Duplet 2 Ha,s
6 7,58 Multiplet 4 H2,3,6,7
7 6,80 Duplet 2 Ho
8 6,51 Triplet 1 Hp
9 6,44 Triplet 2 Hm
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Hinh 4. Phé *H-NMR ciia phéi tir

9PhATSC trong dung méi DMSO-ds.

Hinh 5. Phé *H-NMR ciia phire chat Zn-
9PhATSC trong dung méi DMSO-ds.
Trén phd cong hudng tir proton cia Zn-
9PhATSC (Hinh 5) tin hiéu singlet ¢ vi
tri 12,04 ppm tng véi nhém -N@H- cua
phdi tir khéng con xuat hién. Didu nay
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chung t6 di xay ra sy chuyén tir dang
thion sang thiol va proton nay da bi tach
ra dé hinh thanh phuc chat. Ngoai ra tin
hi€u singlet & vi tri 9,26 ppm ung véi
nhém -N®H- bi dich vé ving trudong
cao hon so v6i ciia phdi tir (9,98ppm),
chung to su thiol hoa khong xay ra &
nhom -N“H-,

Tin hiéu singlet ¢ vi tri 8,77 ppm dugc
gan cho proton trong nhém -CH=N®-
cia phuac chat. Tin hiéu nay di bi
chuyén dich vé phia trudong cao hon so
véi caa phdi tor (9,41 ppm). Piéu nay
duogc giai thich 1a do phian khung
thiosemicacbazon da bi thiol hod trong
qua trinh tao phuac lam cho mach lién
hop (CisH10-CH=N-N=C-N:-C¢Hs) kéo
dai nén da lam giau thém electron trén -
CH=N-.

Cac tin hi€u Gng vo1 proton cua vong
antraxen va phenyl xuit hién ¢ ving

thom tuong ty véi cia phdi tir (Bang 3).




3.3. Nghién ciru phitc chit bing
phuong phap ESI-MS

Trén phd khéi luong cua cac phic chét
Xuit hién céc tin hiéu ion phan tir voi
m/z twong ung la 772 va 773. Ngoai ra
so sanh ty 1 cac pic dong vi theo thuc té
va theo ly thuyét s& gidp khang dinh
cdng thirc phan tir phire chat gia dinh.
Hinh 6 chi ra sy phd hop twong dbi tot
gitra Ii thuyét va thuc nghiém. Vay co
thé khang dinh cua cac phuc chat chua
mot ion kim loai va hai phéi tir (Hinh 7)
véi cong thac phén to twong tng la
ZnC44H32N582 va CUC44H32N552.
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Hinh 6: Cum pic dong vi ciia Cu-
9PhATSC va Zn-9PhATSC.

Hinh 7. Céu triic gid dinh ciia phirc chdt
M-9PhATSC (M = Cu, Zn).

4. KET LUAN

Phéi tr 9PhATSC va hai phirc chit
Cu(II) va Zn(II) cua phéi tir nay da duogc
téng hop. Cac hop chat dugce nghién ciru
bang phuong phap phd hip thu hong
ngoai, phd khdi luong va phd cong
huong tir hat nhan proton. Cac két qua
cho théy su tao phtrc xay ra theo ti 1€ 1:2
va phdi tir phéi tri dang hai cang qua hai
di td N(1) va S.

Loi cam on: Nghién cuu nay dwoc tai
tro boi Truong Pai hoc Khoa hoc Ty
Nhién - PHOGHN. Md sé TN-13-11.
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