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SUMMARY

SYNTHESIS AND SPECTRAL STUDIES ON COMPLEXES OF Zn(IT) WITH 2 -
ACETYLPYRIDINE N(4) - PHENYLTHIOSEMICARBAZONE

2 - acetylpyridine N(4) - phenylthiosemicarbazone (Hpthapyr) has been synthesized.
Hpthapyr reacts with zinc(Il) in aqueous solution at pH 9.0 - 10.0 in molar proportion
of zinc(Il): Hpthacpyr at 1 : 2 and at room temperature to form a yellow complex. The
ligand and its complex have also been characterized by methods of spectra: IR, 'H,
13C - NMR. The obtained results showed that: ligand exists in the thion, the anion of
pthapyr coordinates to the central ion zinc(Il) through the azomethine N thiolato, S
atoms and Npyrigine.
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1. MO DAU

Thiosemicacbazon va phic chit cia
ching voi cac kim loai chuyén tiép ludn
danh duogc sy quan tdm nghién clru cua
cac nha khoa hoc trong va ngoai nudc.
Sy quan tdm nghién ctru d6 xuét phat tir

Iy do kha nang tao phtrc phong phu va

da dang cua cac thiosemicacbazon [1, 3,
7, 9]. Pbang chi y la cac
thiosemicacbazon c6 chtra nguyén tu
cho ¢ phan khung cacbonyl. Cac
thiosemicacbazon nay co thé tao phirc 2
cang, 3 cang hay 4, 5 cang [2, 4, 5]...

Tuy thudc vao bd nguyén tur cho trong



hop chét thiosemicacbazon ma Zn(Il)
c6 kha ning tao phic chit t dién hay
vudng phang v6i sb phdi tri phd bién 1a
4 [3, 6]. Ngoai ra, Zn(II) con c6 kha
ning tao phtc chit v6i cdu hinh bat
dién véi s6 phdi tri 6 [6, 9]. Bén canh
do6, cac thiosemicacbazon va phirc cht
ctia chiing v6i cac ion kim loai chuyén
tiép c6 nhiéu tng dung trong y hoc, sinh
hoc hay phan tich ion kim loai. Offiong
O.E. d nghién ctru tac dung chong in
mon kim loai ctia N(4)-metyl va N(4)-
phenylthiosemicacbazon 2-
axetylpyridin dbi v&i thép mém, xac
dinh Zn(Il) trong thirc an, nho phuc
chit cia  no vl N-etyl-3-
cacbazolecacboxandehit-3-
thiosemicacbazon [8, 10]. Tiép ndi cac
cong trinh nghién ctru trong nhém phirc
chat, trong cong trinh nay chung toi xin
trinh bay vé phuwong phap tong hop
N(4)-phenylthiosemicacbazon, phuc
chat cta n6 v6i kém(Il) va nghién ctru
ciu tao cua phirc cht tong hop dugc.

2. THUC NGHIEM

2.1. Héa chat

Céc hoa chit chinh duoc sir dung trong
nghién ctru 13 cac héa chit tinh khiét
gém: 2-axetylpyridin, N(4)-
phenylthiosemicacbazit, etanol,
ZnCl,.6H,0.

2.2. Tong hop phéi tir

a) Tong hop phéi tir Hpthacpyr

Hon hop gébm 50ml dung dich chua
0,01mol N(4) - phenylthiosemicacbazit
(1,67g) va 20ml dung dich etanol chtra

0,0Imol 2 - axetylpyridin (1,2ml) trén
may khudy tir & nhiét d6 phong. Khi do
tr dung dich xuit hién két tia mau
tring nga thi khudy thém 2 gid nita.
Loc, rira chit ran nhiéu lan béng nudc
cat, hdn hop etanol - nude va cudi cing
bang etanol trén phéu loc day thuy tinh
x6p. Lam kho san phim trong binh hut
am dén khéi luong khong doi. Hiéu suét
tdng hop phdi tir Hpthacpyr 14 90%.

b) Tong hop phirc chat Zn(pthacpyr),
Khudy déu hdn hop gdm 2mmol dung
dich mubi ZnCl, 0,2M (10ml) di duogc
diéu chinh moéi truong bang dung dich
NH; dén khi tao hoan toan thanh phtrc
amoniacat va 4mmol Hpthacpyr (1,08g)
da duoc hoa tan hoan toan trong 30ml
etanol nong trén may khudy tir & nhiét
d6 phong t6i khi xuat hién két tua vang
thi tiép tuc khudy hdn hop nay thém 2
gi0 nira ¢ nhi€t do phong. Loc, rua chét
ran trén phéu loc thuy tinh day x6p
bang nude, hén hop etanol nudc cudi
cung bang etanol. Lam kho chat ran dén
khéi lwong khong d6i trong binh hut
am. Hiéu suit tong hop Zn(pthacpyr), 1a
70%.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru pho khéi lwong cia
phitc chét Zn(pthacpyr),

Phé khdéi lwong cua phac chit
Zn(pthacpyr), dugc dua ra trén hinh 1.
Trén phd khéi luong cua phirc chat xuét
hién pic c¢6 ty sb m/z 1a 603 co tri sd
dung bang khdi luong ctia ion phan tir

do phic chit bi proton hoa



CasHy7NgS,Zn". Nhu vay, co thé gia
thiét cong thirc phan tir ctua phirc chit
Zn(pthacpyr), 1a C,3H26NgS,Zn.

Két qua so sanh cudng do twong ddi cla
cac pic trong cum pic ddng vi thu dugc
trén phd va két qua tinh toan 1y thuyét

trén phin mém Isotope Distribution
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Hinh 1. Phé khéi luong ciia phire chdt
Zn(pthacpyr);

3.2. Nghién ciru phd hip thu hong

ngoai cia cac phoi tir va phirc chat

Calculator cho phan tor CisH2,NgS,Zn
cho thiy su phu hop giita Iy thuyét va
thuc té (biéu dd 1). Sy phu hop nay cho
phép khang dinh cong thirc phan tir gia
dinh  cho chét
Zn(pthacpyr), 1a dung.
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Biéu do 1. Cwong dé twong doi theo thuc

té va Iy thuyét cua cdc pic dong vi trong
cum pic ion phdn tir ciia phire chat
Zn(pthacpyr);
Phé hip thu hdng ngoai ctia phdi tir
Hpthacpyr va phic chat Zn(pthacpyr)
duoc dua ra trén hinh 2.
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Hinh 2. Phé hdp thu hong ngoai ciia phéi tir Hpthacpyr (a)

va phike chat Zn(pthacpyr); (b)



Dai dao dong hoa tri dac trung cho
nhém NH trong khoang tu 3000 -
3400cm™ c6 su thay déi dang ké vé
cuong do khi chuyén tir phéi t tu do
vao phirc chat 1a bang ching cua sy
thiol hoa khi chuyén tir phdi tir tu do
vao phtc chit. Khi d6 H cia nhom
N@H bj tach ra lién két voi S. Tuy
nhién, trén phd hip thu hong ngoai cia
cac phirc chét lai khong thdy xuat hién
dai dao dong hoda tri dac trung cho
nhom SH & khoang 2500 - 2600cm™, do
H d3 tach ra va S lién két v6i Zn(II).
Dai dao dong hoa tri cia nhém CS da bi

giam dang ké khi chuyén tir phdi tur tu
do (783cm™) vao phuc chat (746cm™).
Dai dao dong hoda tri cia nhdém CNN va
NN ciing bi giam dang ké khi chuyén tur
phéi tir tu do vao phic chit 13 bang
chirng cho thdy mot vi tri phdi tri nira
duoge thue hién qua nguyén tor N, Dai
dao dong bién dang cua vong pyridin
tang dang ké khi chuyén vao phtic chét,
tr 653cm” trong phdi tir 1én 696cm™
trong phirc chat 1a bang ching cho thiy
N trong vong pyridin tham gia phdi tri
v6i Zn(II). Mot sé dai dao dong hoa tri
duoc liét ké trong bang 1.

Bdng 1. Mt s6 ddi hdp thu trong phé IR

cua cac phoi tir va phirc chat twong ung

. Dai hap thu (cm™)
Hop chat
v(NH) V(CNN) | v(NN) | v(C=S) | 3 (py)
Hpthacpyr 3297, 3240, 3047 1441 1187 783 653
Zn(pthacpyr), 3448, 3318, 3060 1317 1151 746 696

Két qua phan tich phd hap thu héng
ngoai ctia phdi tir va phtrc chat cho thiy
phéi tir ton tai ¢ trang thai thion trong

3.3. Nghién ctru clu tao cia phdi tir
va phic chét bang phé cong huong tir
hat nhan 'H va *C

diéu kién ghi phd va bj thiol hoa khi

; ° Phd cong hudng tir hat nhan 'H va °C
chuyén vao phuc chat, dong vai tro la

ctia cac phdi tir Hpthacpyr va phirc chat

phéi tir ba cang voi bd nguyén tir cho 1a Zn(pthacpyr), trén hinh 3 va 4.

S, N'va N trong vong pyridin.
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Hinh 3. Phé cong huong tir hat nhdn "H (a) va °C (b) ciia phéi tir Hpthacpyr
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Hinh 4. Phé cong huong tir hat nhan 'H (c) va > C (d)
cia phite chdt Zn(pthacpyr);

Phan Ung ngung tu xdy ra gitta 2 -
axetylpyridin va N(4) -
phenylthiosemicacbazon s€ hinh thanh
hé lién hop— C=N-NPH-C=S do
vy proton nhém N®H bi anh hudng
nhiéu hon proton cia nhém N nén do
chuyén dich hoa hoc ciing cao hon. Tin
hiéu singlet & 10,21 ppm, tich phan 1a 1
duge gan cho proton nhém NH. Tin
hiéu singlet cua proton nhom N®H
cong huong trén phd 'H-NMR cua phdi
tir Hpthacpyr ¢ 10,70 ppm voi tich phan
1a 1 1a bang chimg cho thdy phéi tir ton

tai & dang thion trong diéu kién ghi phd.
Tuy nhién, trén phd 'H-NMR cua phirc
chat khong thdy xuit hién tin hiéu dic
trung cho proton nhém SH do c¢6 su
thiol hoa khi chuyén tir phdi tir tu do
vao phuc chat va S tham gia lién két véi
Zn(Il). Cac tin hi¢u cong hudng cua
proton va cacbon xuét hién day du trén
phé "H-NMR va *C-NMR cua phéi ti
va phuc chit dugc dua ra trong bang 2
1a bang ching cho thiy cong thic cau
tao gia dinh la dung.

Bdng 2. Céc tin hiéu cong hueong trén phé 'H, °C - NMR ciia phéi tir Hpthacpyr

va Zn(pthacpyr);
. Vitri (ppm)
Qui T - T3
, H-NMR Qui C-NMR
an
8 Hpthacpyr Zn(pthacpyr), gan | Hpthacpyr | Zn(pthacpyr),
N“H 10,70 (s, 1) - C’ 177,74 177,05
NYH 10,21 (s, 1) 9,25 (s, 1) C’ 139,61 139,80
C°H ct 126,03 122,66
- 7,56 (d,2,7,5) | 7,28 (t, 2, 8,0; 7,5) |1
Cc'"'H C 125,57 122,66




. Vitri (ppm)

ul1
Q, 'H-NMR Qui BC-NMR

an
8 Hpthacpyr Zn(pthacpyr), gan | Hpthacpyr | Zn(pthacpyr),
C'H 6,94 (t,1,7,0;7,5) | C’ 128,58 128,78
C'H 7,40 (m, 3) ct 126,67 125,41
5 7,89 (m, 5) 5
C’H C 128,58 128,78
c' - - c' 148,95 148,98
C"“H 2,47 (s, 3) 2,71(s, 3) c® | 154,98 149,67
ch - - c" | 149,65 146,68
C"H 8,62 (m, 1) 7,89 (m, 5) c” | 124,60 120,67
CPH | 724 1,7,57,5) | 7,37(t,1,5,5;6,0) | C'® | 136,87 141,72
C'H | 7,82, 1,8,0;7,5) c | 121,73 121,88
- 7,89 (m, 5) -
CH | 8,55(d,]1,8,0) C 12,96 14,88

Tur tat ca cac dir kién thu dugc chung t61 dua ra gia thi€t veé cong thirc cau tao cua phoi

tir va phtrc chat tong hop duoc nhu sau:
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Céng thirc cdu tao cia phoi tir Hpthacpyr va phite chdt Zn(pthacpyr),

4. KET LUAN

Trong bai bao nay chung to1 da dua ra
qui trinh tong hop phdi tir Hpthacpyr va
phtrc chit Zn(pthacpyr),. Cong thirc cau
tao cua phéi tir duoc khing dinh qua
cac phuong phap phd hip thu hong
ngoai va phd cong huong tir hat nhan
"H va C. Két qua cho thiy cong thirc
cu tao ding vo61 cong thuc du kién,

phéi tir ton tai ¢ trang thai thion. Két

qua phan tich phd khéi luong cua phirc
chat, phd hip thu hong ngoai va phd
cong huong tir hat nhan 'H va °C cua
phtrc chét cho thdy cong thirc cia phirc
chit dua ra 1a dang, phic chit c6 ciu
tao bat dién voi sb phdi tri 6, lien két
gitta Zn(II) v6i phdi tir duge thue hién
qua cac nguyén tur NP S va N trong
vong pyridin.
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