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Abstract

This paper reports the synthesis and spectral studies of palladium and nickel with acetophenone 4-phenyl
thiosemicarbazones (Hpthacp). The ligand and complexes are characterized by means of chemical analysis, IR, ESI-MS
and 'H-NMR spectroscopy. The obtained data show that in M(pthacp), (M: Ni, Pd) complexes, the ligand acts as

anionic bidentate ligands, two coordinate bonds realize through S and N

O atoms.
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1. MO DAU

Céc hop chét thiosemicacbazon va phirc chit cua
chung voi kim loai chuyén tiép dang thu hit dugc su
quan tAm ctia nhiéu nhoém nghién ciru. Cac phirc chat
nay cé thé dugc st dung lam tic nhan phén tich,
tach chat va chéng an mon kim loai [1 - 3]. Péang
chi y hon 1a hoat tinh sinh hoc manh mé cua ching
nhu khang khuén, khéang nam, virut va dic biét 1a
kha ning trc ché sy phat trién cia té bao ung thu [4 -
7]. Nhiéu nghién ctru cho thiy rang cac thiosemi-
cacbazon thé hién hoat tinh sinh hoc manh hon khi
tdn tai dudi dang phurc chét v6i kim loai [8, 9].

Trong cac cong trinh trudc day chung toi da
trinh bay két qua téng hop nghién ciru ciu tao phirc
chat ctia mot sd thiosemicacbazon. Tiép tuc hudng
nghién ciru nay, nhom nghién cuu thuc hién nghién
chu trén d6i twong 1a phdi tir 4-phenyl
thiosemicacbazon.

2. THUC NGHIEM

2.1. Téng hop phdi tir 4-phenyl thiosemicacbazon
axetophenon (Hpthacp)

Hoa tan 1,67 g (0,01 mol) 4-phenyl
thiosemicacbazit (Hpth) vao 30 ml nude di diéu
chinh méi trudng bang HCI dén pH: 1 - 2 va thém
vao d6 20 ml etanol nong c6 chua 1,2 ml (~0,01
mol) axetophenon (acp). Khuay deu hon horp trén
may khudy tir cho t6i khi chét rin mau trang nga
tach ra va tiép tuc khudy thém 30 phut nita. Chét rin
mau tring nga nay dugc loc rira nhiéu 1an bang nudc
cat, hdn hop ruou nude va cudi cung bang dietylete

trén phéu loc day thuy tinh xdp. Trudc khi tién hanh

cac nghién ctru ta lam kho san phim trong binh hut

am dén khoi lugng khong doi.

2.2. Téng hop phirc chit Ni(pthacp), va
Pd(pthacp),

Hut 10 ml dung dich mubi MCL, 0,2 M (0,002
mol) (M: Ni, Pd) cho vao cbc chiu nhiét loai 100ml,
diéu chinh méi truong dén pH khoang 9 -10 bing
dung dich NH;. Can 1,076 g (0,004 mol) Hpthacp
hoa tan vao 30 ml etanol néng. Sau d6 d6 hai dung
dich nay vao nhau va khudy déu trén may khudy tir &
40°C cho t6i khi thy xuét hién két tia mau xanh
xam ddi v6i phirc cia Ni(IT) va mau do ddi véi phirc
cua PA(IT) . Giir nguyén nhiét do va tiép tuc khudy
hdn hop nay thém 1 gio nita. Loc, rira két tua trén
phéu loc thuy tinh xdp bang nudc, hdn hop rugu
nude, ruou cudi cing bang dietylete. Lam kho chat
ran dén khéi lugng khong dbi trong binh hut am.

2.3. Cic diéu ki¢n phén tich

Ham luong cia cac kim loai trong phirc chat
dugc phan tich theo phwong phap trong lugng bang
cach cho két tia véi dimetylglioxim.

Phd hdng ngoai ciia phdi tir va cac phuc chat
duogc ghi trén may quang phd FR/IR 08101 cua hang
Shimadzu. Mau duoc ché tao theo phwong phéap ép
vién voi KBr.

Phé cong hudng tir proton 'H-NMR cua cac chat
duogc ghi trén may Brucker—500 MHz, ¢ 300 K trong
dung m6i DMSO.

Phd khéi luong dwoc ghi trén may LC-MSD
trap-SL. Phuong phéap ion hod su dung la phuong
phap phun bui electron (ESI-MS).
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3.KET QUA VA THAO LUAN

3.1. Két qué phén tich ham lwgng kim loai va pho
khoi ctia phire chat

Két qua phan tich nguyén t6 ddi v6i ion kim loai
cho thay trong phirc Ni(pthacp), ham lugng kim loai

Itena
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Nguyén Van Ha va cong su

14 9,2% (tinh toan ly thuyét: 9,7%) va ham lugng
ctua paladi trong phuc Pd(pthacp), 1a 15,2% so véi
tinh toan 1y thuyét 16,5%. Su khéc biét giira gia tri
Iy thuyét va thuc nghiém 1a kha nho, tir d6 cho thiy
cong thirc gia dinh 1a hop ly.

Pho khéi luong cua hai phtic chat dugc trinh bay
6 hinh 1.
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Hinh I: Phd khéi luong cta phire Ni(pthacp), va phirc Pd(pthacp),

Két qua phan tich phd khéi (ESI-MS) cho thay
cac pic twong mg véi pic ion phan tir [M+H]" véi
gia tri m/z & 595 va 643. Ty s6 m/z nay hoan toan
phﬁ hO’p voi phﬁn tr NiC30H28N6S2 va PdC30H28N5SZ
da bi proton hoa. Sy phu hop nay cho phép khing
dinh cong thirc phén tir cua hai phirc chat nay dang
nhu dy kién ¢ trén.

2.2. Phé hip thu héng ngoai ciia phdi tir va phirc
chit

Gitra phé hép thy héng ngoai cua phdi tir va
phtrc chat thay ¢6 su thay doi cua nhidu dai hap thu
dic trung, diéu nay chimg t6 phuc chat da duoc tao
thanh. Trén pho hip thu hong ngoai ctia phdi tir xuét
hién dai hip thu ¢ vi tri 1521 cm™' 1a dai hap thu dic
trung cho dao dong hoa tri cia nhom C = NY nhung
trong phd cua phl’rc dai nay da c6 sy chuyén dich vé
vi tri & 1507 cm' trong phtic cua Ni(pthacp)z va
1508 cm™ " trong phtrc Pd(pthacp), dong thoi giam
manh vé cudng d6. Piéu do chimg to lién két phdi
tri c6 sy tham gia cia nguyén tir N,

Mot bang ching khac chig minh sy tao phuc
duogc thuc hién qua nguyén tor N 1a sy glam ve vi
tri ctia hod tri cia nhém v(CNN). Trong phdi tir tur
do no xuét hién & vi tri 1441 cm ' nhung trong phtc
chat lai xudt hién & vi tri thip hon 1a 1432 va 1437
cm ' 1an luot trong phirc cia Ni(II) va Pd(II).

p— | S pum— | SH
N o N/
N—=C - N=—/C
/N \
H NH, NH,
Dang thion Dang thiol

O trong phd cua Hpthacp thdy xuét hién dai hap
thu déc trung cho lién két C =S ¢ 764 cm ' nhung
dai nay lai bi gidm vé vi tri khi ton tai trong phuc
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chat cua Pd(pthacp)z la 756 cm' va trong
Ni(pthacp), la 751 cm . Su chuyén dich nay cho
thay ph01 to ty do ciing ton tai ¢ trang thai thion
trong diéu kién ghi phd va ciing bi thiol hoa phan
khung thiosemicacbazon khi di vao trong phtc.
Pong thoi khi so sanh phd ciia phdi tir va phic chat
ta con théy su bién mét cia mot dai hép thu dac
trung cho dao dong hoa tri cia nhém NH & vung
3254 - 3390 cm™. Pidu ndy ching t6 mot nguyén tir
H 6 nhom NH da bi tach ra trong qua trinh thiol hoa
phan khung thiosemicacbazon, nguyén tir H bi tach
ra chinh 13 nguyén tir H & nhom N®H. Bang chimng
1a sy xudt hién thém mot dai hip thu vIN®=C) ¢
1600 va 1597 cm™ 1an luot trong phirc cua Ni(II) va
Pd(IT). Trong phd cua phdi tir tu do ton tai lién két
NH va khi tao phirc thi nguyén tir H nay da bi tach
ra dong thoi lién két don NY—C chuyén thanh lién
két d6i N®=C.

Tir cac phan tich trén ddy c6 thé thiy di co su tao
thanh phac chat va lién két dwoc thuc hién qua
nguyén tir NV va nguyén tir S.

2.3. Phé cong huéng tir proton (‘HNMR) ciia
phoi tir va phirc chat

Phé cong huong tir proton cua 4-phenyl
thiosemicacbazit va axetophenon

a.

Trude khi phan tich phd cong huong tir hat nhan
cia phéi tr va phirc chat ta nghién ctu phd cong
huong tir hat nhan cia hai chat dau dé tong hop phdi
to 1a 4-phenyl thiosemicacbazit (Hpth) va
axetophenon (acp). Phd chuan va quy két chuin
dugc tham khao tir thu vién phd chuan SDBS[10].

Trén phd cong hudng tir proton ctia 4-phenyl
thiosemicacbazit (Hpth) xuét hién 6 tin hiéu cong
huong. Tin hi€u cdng hudng singlet ¢ vi tri 9,6 va
9,11 ppm dwoc qui gan lan luot cho 1 proton clia
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N@H va 1 proton ciia nhém N®H. Tin hiéu & vi tri
7,65; 7,30 va 7,10 ppm dugc qui gan lan luot cho
cac proton & vi tri ortho, meta va para trong vong
benzen.
Con tin hi¢u cdng hudng singlet & vung truong
cao 4,8 ppm dugc qui gan cho 2 proton nhom NVH,.
Trén phd cong hudng tir proton cta axetophenon

e

Tong hop, nghién cuu cdu truc....

xuét hién ba tin hiéu cong huong. Tin hiéu cong
huéng ¢ 7,94 ppm dic trung cho proton & vi tri
ortho trong vong benzen. Tin hiéu & trong khoang tir
7,32 dén 7,68 ppm la tin hiéu cdng hudng clia proton
O vi tri meta va para trong vong benzen. 3 proton cua
nhém CH; xuét hién véi tin hiéu cong hudng ving
truong cao & 2,59.

Ik,

Hinh 3: Phé '"HNMR cua Hthacp va Hpthacp

H.C
3\_

C—Z\ _

b. Phé céng huong tnr proton cia 4-phenyl
thiosemicacbazon axetophenon (Hpthacp)

Trén phd cong hudng tir proton cua Hpthacp
(hinh 3) khong thdy xuét hién tin hiéu & vi tri 4,8
ppm - tin hi¢u dac trung cho tin hi¢u cong hudng
ctia 2 proton trong nhém NH,. Piéu nay cho thiy
phan tmg ngung tu da xay ra ¢ vi tri N"H, cua 4-
phenyl thiosemicacbazit. Hai proton trong nhéom
NH, da tach cung voi O trong nhom C = O cua
axetophenon khi ngung tu dé tao thanh 4-phenyl
thiosemicacbazon axetophenon (Hpthacp).

Theo cong thirc cdu tao ciia phan tir nay thi s& co
2 tin hiéu cong hudng singlet véi tich phan 1a 1 dac
trung cho proton nhém N”H va proton nhom NH.
Vi vay su so sanh gitta phd '"HNMR ciia hop chat
ndy v6i phd cua phan tr thiosemicacbazon
axetophenon - phéan t&r khong c6 nhom phenyl ¢ vi
tri N® (Hthacp) s& cho phép quy két chinh xéc tin
hi€u cong hudng ctia hai proton nay.

So sanh phé cua Hthacp va Hpthacp cho thiy &
trong phé cua Hthacp tin hiéu cong huéng cia nhom
N®H ¢ do chuyén dich hoa hoc ¢ 10,21 ppm. Nhu
véy trong phd cua Hpthacp tin hiéu cong hudng cua
proton nhom N@H xuét hién tin hiéu singlet ¢ 10,54
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ppm v&i tich phan la 1 con tin hiéu singlet ¢ 10,01
ppm ciing c6 tich phan bang 1 dwoc gan cho tin hiéu
cta proton nhom NH. Thtr tu qui gan hai tin hiéu
nay ciing giéng véi s qui gan trén phd cua 4-phenyl
thisemicacbazit nhu chi ra & trén.

Chung t6i dd tién hanh moé phong phd cua
Hpthacp theo phan mém ACD/I — labs dé chinh xac
hod viéc qui két cac tin hiéu cong hudng cho proton
ctia hai vong benzen (I) va (II). Két qua thu dugc
duoc chi ra trén hinh 3.30. So sanh két qua thu duogc
chi ra trén hinh 4 véi phd ctia Hpthacp ta c6 sy qui
gan nhu sau: Tin hiéu duplet & 7,55 ppm véi tich
phan 1a 2, J = 8,0 Hz Ia tin hi€u cdng huong cua 2
proton ¢ vi tri ortho trong vong benzen (II). Tin higu
triplet & 7,35 ppm véi tich phan 14 2, hang sb tach J
= 17,5 Hz la tin hi€u cdng hudng cta proton & vi tri
meta trong vong benzen (II) . Tin hi€u cong hudng
triplet & 7,20 ppm, tich phan 1a 1 va J = 7,5 Hz duoc
qui gan cho proton & vi tri para trong vong benzen
(ID).

Cac tin hiéu con lai trong khoang 7,20 - 7,98 ppm la
cac tin hi¢u cong huong cua proton trong vong
benzen(I). Tin hi¢u double duplet & vi tri 7,98 ppm
v6i tich phan 1a 2 dugce qui két cho 2 proton ortho
trong vong benzen (I). Tin hi¢u cdng hudng multilet
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0 7,40 ppm véi tich phan la 3 1a sy trung chép céac

tin hi€u cong hudng cia 2 proton ¢ vi tri meta va 1
proton & vi tri para trong vong benzen (II). Céc

Nguyén Van Ha va cong su
proton trong nhom CH; xuit hién trén phd cua

Hpthacp véi mot tin hiéu singlet xuat hién ¢ ving
truong cao 2,36 ppm co tich phan 1a 3.

|

Hinh 4: Pho thyc nghiém va ph6 mo phong

c. Phé cong huwedng tir proton ciia phirc chat

Ph6 'H-NMR cuia hai phirc chat duoc trinh bay ¢ hinh 5.
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Hinh 5: Phé "HNMR cua Ni(pthacp), va Pd(pthacp),

Trén phd cong hudng tir proton ciia phirc chét
khong thay xuét hién tin hiéu & 10,54 ppm - tin hiéu
cong hudng cua proton nhém N(Z)H trong phd cua
phdi tir ty do ma chi thay xuit hién tin hiéu cong
hudng cia proton trong nhom NOH. Chtng t6 da co
su thay d6i tir N-NH-C=S thanh N-N=C-SH khi
phan khung thiosemicacbazon bi thiol hoa.

NH
AN

S
H.C \M/ \CHs
3 \ o / \
‘/C_“?I\ /S M: Ni, Pd
|@ N
@

—g
AN
NH
@

Tin hiéu triplet & vi tri 6,91 ppm trong phuc
Ni(pthacp), va véi tich phan 1a 1 va hang sb tach 14 J
=7 Hz duoc gan cho proton & vi tri para trong vong
benzen (II). Tin hi€u cdng hudng cla proton & vi tri
meta trong vong benzen (II) s& xuat hién trén phd
cua Ni(pthacp), véi tin hi¢u triplet, tich phéan 1a 2 va
hang sb tach J = 7 Hz, @6 1a tin hiéu & vi tri 7,23
ppm. Tin hiéu triplet ¢ vi tri 7,53 ppm véi tich phan
la 2, J =7,5 Hz la tin hi€u cong hudng cia 2 proton
¢ vi tri ortho trong vong benzen (II). Tin hi¢u cong
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hudng cta proton niy trong vong benzen trén phd
ctia 4-phenyl thiosemicacbzit xuat hién & 7,65 ppm.
Trén phd cia axetophenon thi tin hiéu cong huong
ctia proton & vi tri ortho lai ¢6 do chuyén dich kha
cao 7,94 ppm nén khi so sanh phd cuia Ni(pthacp),
v6i phd ciia axetophenon thi ta thdy tin hiéu cong
hudng singlet ¢ 8,74 ppm vdi tich phan la 2 dugc
gan cho 2 proton & vi tri ortho. Tin hi€u cong huong
multilet & vi tri 7,41 ppm véi tich phan 1a 3 (J = 7,5
Hz) 1a sy trung chép cta 1 proton & vi tri para va 2
proton & vi tri meta trong vong benzen (I). Ngoai ra,
trén pho ta con thay xuét hién tin hiéu singlet & ving
trudng cao 1,85 ppm vdi tich phan 13 3 dwoc qui két
cho tin hi€u cong huong cta 3 proton trong nhom
CHs.

Trén phd cong huong tir cua phuce chat
Pd(pthacp), c6 thé quan sat thay tin hiéu cong hudng
singlet sic nét voi do chuyén dich hoa hoc 9,36 ppm
va tich phan bang 1 1a tin hiéu cong hudng cua 1
proton trong nhom NH. Ngoai ra trén phd con thiy
xudt hién tin hiéu singlet sic nét & ving truong cao
1,84 ppm la tin hi¢u cong hudng cua 3 proton trong
nhom CH;.

Céc tin hi€u cong hudng cua cac proton trong
hai vong benzen xuét hién trong khoang tir 6 - 8 ppm
c6 dic diém tin hiéu va s luong cac tich phan phu
hop voi cac proton trong hai vong benzen: tin hi¢u
triplet & 8,05 ppm c6 tich phén 1a 2 va hang s6 tach J
= 6,0 Hz 1a cua 2 proton & vi tri ortho trong vong
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Tong hop, nghién ciru cau truc....

benzen (I).
Bdng I: Cac pic trong phd "HNMR ctia phdi tir va cac phtrc chat
T V1 tri (ppm) Ti(ih Quy k &
Hpthacp Ni(pthacp), Pd(pthacp), phén

1 10,54 - - 1 N®H

2 10,01 9,32 9,36 1 NYH

3 7,98 8,74 8,05 2 H (ortho-vong I)
4 7,55 7,53 7,52 2 H (ortho-vong II)
5 7,40 7,41 7,44 ;7,61 3 H (meta-vong I), H (para —vong I)
6 7,35 7,23 7,23 2 H (meta-vong II)
7 7,20 6,91 6,92 1 H (para-vong II)
8 2,36 1,85 1,84 3 CH;

So sanh phd cua Pd(pthacp), véi phd cua
axetophenon va 4-phenyl thiosemicacbazit c6 thé
qui két nhu sau: tin hiéu & 7,61 ppm véi tich phan 1a
1 (J = 7,0 Hz) dugc gan cho proton & vi tri para
trong vong benzen (I) con tin hi¢u cong hudng &
6,92 ppm la tin hiéu cong hudng cla proton & vi tri
para trong vong benzen (II). Tin hiéu triplet & 7,23
ppm véi tich phén 1a 2 (J = 7,0 Hz) 1a cta proton &
vi tri meta trong vong benzen (II). Theo nhu thur tu
qui gan céc tin hiéu cong hudng trén phd cta phdi tir
ty thi tin hi€u cong hudng multilet & vi tri 7,52 ppm
duogc qui gan cho 2 proton ¢ vi tri ortho trong vong
benzen (II) con tin hiéu & 7,44 ppm la tin hi¢u cong
hudng cua proton ¢ vi tri meta trong vong benzen
(D). S& di ¢6 su qui gan nhu vdy l1a do phirc chit
duoc tao thanh khong anh hudng t6i hai vong
benzen nén thir tu xuét hién cua cac proton trong hai
vong benzen van giir nguyén.

Qua su phan tich trén dy ching to phtc chat da
duogc tao thanh vai bo nguyén tir cho 1a S va N véi
b khung da bi thiol hoa.

Mot diém khac biét trong pho ctua phirc chat
Pd(pthacp), so vdi cac phtc chat trude 1a sy xuat
hién cta cac tin hiéu nhé kha sic nét bén canh cac
tin hi€u cong hudng da phan tich ¢ trén. So sanh cac
tin hiéu nay véi tin hiéu cong hudng trong phd cua
phéi tir Hpthacp thi thiy khong co6 su trung hop, nhu
véy cac tin hidu d6 khong phai 1a tin hiéu cua phdi tir
du. Bo tin hiéu nay dugc ching toi du doan la cac
tin hiéu trong dong phan thtr hai cua phuc chat.
Dang phong to cua pho duogc chi ra trén hinh 6 va
cac tin hiéu trong dong phan thir 2 ctia phuc chit
duoc dua ra trong bang 2.

Céc tin hiéu cua dong phéan tht hai nay xuét hién
ngay canh céc tin higu ciia dong phan thir nhat nén ta
s€ co su qui gan tuong ty. Tin hi¢u cong hudng cia
proton nhom N®H khong thiy xuét hién trén phd
ctia phirc chat. Diéu nay chimng to proton nay di bi
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tach ra khi phan khung thiosemicacbazon bi thiol
hoa.

Hinh 6: Phé '"HNMR cua Pd(pthacp),
(6,8 - 872 ppm)

Trén phd ciia phic chét thdy co tin hiéu singlet
sic nét & 9,12 ppm 1a tin hiéu cong hudng cua
proton trong nhém NH. Tin hiéu duplet & 7,98
ppm (J = 7,0 Hz) 1a tin hi€éu cong hudng ctia proton
& vi tri ortho trong vong benzen (I). Tin hi¢u cong
huéng triplet & 7,58 ppm v6i hang sb tach 1a 7,5 Hz
dugc qui gan cho proton ¢ vi tri para trong vong
benzen (II). Cac tin hi€u cdng hudng triplet & 7,19
va 6,87 ppm lan luot duoc qui gan cho proton & vi
tri meta va para trong vong benzen (II).

O 7,52 ppm xay ra sy tring chép cua cc proton
& vi tri meta trong vong benzen (I) gitta hai dong
phan nén no xuat hién véi tin hiéu multilet voi tich
phan la 3. Va ¢ 7,44 ppm ciing vay, d6 la tin hi€u
cong huong multilet 1a sy trung chap cua 2 proton &
vi tri ortho trong vong benzen (II) giita hai dong
phan.

Tin hi€u cong hudng cua proton & vi tri para
trong vong benzen (I) c6 d6 chuyén dich héa hoc
cao hon tin hi¢u ctia proton & vi tri para trong vong
benzen (II). Hai proton nay lan luot xut hién & 7,58
ppm va 6,87 ppm.
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Nguyén Van Ha va cong su

Bdng 2: Céc pic trong phd "HNMR cuia phirc chat Pd(pthacp), (ddng phan thir hai)

STT _ Vimpm) v Quy két
Phoi tur Phirc chat tich phan

1 10,54 - - N®H

2 10,01 9,12 1 NH

3 7,98 7,98 2 H (ortho-vong I)
4 7,40 7,58 1 H (para- vong I)
5 7,55 7,52 2 H (ortho- vong II)
6 7,40 7,44 2 H (meta- vong I)
7 7,35 7,19 2 H (meta- vong II)
8 7,20 6,87 1 H (para- vong 1)
9 2,36 2,47 3 CH;

Tin hi€u cong hudng cua 3 proton cta nhoém
CH; xuit hién ¢ 2,47 ppm trén phé cta phirc chat
Pd(pthacp),. Hai ddng phan cung ton tai trong san
pham tong hop dugc. Tu pho cong hudng tur proton
c¢6 thé thdy hai dong phan ton tai vdi ty 18 khoang
2:1 vé s6 mol. Ké qua phan tich cong hudng tir
proton chua du dé khang dinh dong phan nao nhiéu
hon. Tuy nhién, thuc té 1a phuc déng phén trans
thudng ¢ nang luong thap hon nén bén hon. Do vay
chung t6i cho ring ty 18 nhidu hon 1a ddng phan
trans.

4. KET LUAN

Pi tong hop dwoc phdi tr 4-phenyl
thiosemicacbazon axetophenon, phirc chit cia phdi
tor nay voi niken(Il) va paladi(Il). Phéi tir va phirc
chat duoc nghién clru bang cac phuong phap nhu
phan tich nguyén t, phuong phap phd hap thu hong
ngoai, phé hip cong hudng tir proton va phd khoi.
Két qua thu duoc tir cac phuong phap nghién ciru
cho phép gia thiét cong thirc cau tao cua phdi tir va
phtec chat tong hop dugc.
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