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SUMMARY

Two new thiosemicarbazones derived from natural aldehyde and ketone, and their nickel(Il),
copper(ll) complexes were synthesized and characterized by IR UV-VIS, MS and NMR
spectroscopies. The results indicate the formation of 1:2 metal to ligand complexes with empirical
formulae [Cul,] and [NiL,] (HL: thiosemicarbazone). The Cu(ll) and Ni(ll) complexes are four
coordinate and square planar geometry in which the ligands behave as bidentate chelating agents
in the uninegatively charged form. The biological activity of thiosemicacbazones and complexes
against the bacteria, fungi and cancer cell have been tested.

1- MG DAU
Trong nhiing nam gan day

thiosemicacbazon va phic chat ctia ching dang
dugc quan tam nghién citu. Cac két qua cho thay
cac thiosemicacbazon va phiic chit ciia ching
c6 hoat tinh khang ndm, khéng khuan [1 - 3],
mot s& thiosemicacbazon con c6 kha nang tc
ché ung thu, tc ché su phat trién mot s6 loai vi
rit (HSV, HIV)...[3 - 5]. Trong nhiéu trudong
hop hoat tinh sinh hoc thé hién & phic chat
manh hon va da dang hon céc thiosemicacbazon
phoi tu [2, 4, 6, 7]. Hién nay, nguoi ta dang
quan tam nghién cttu cac thiosemicacbazon la
dan xuat clia cdc andehit, xeton tu nhién va cac
phtic chét ciia ching, day 12 mot nhém chéat hia
hen cé hoat tinh phong phd va c¢é kha nang st
dung trong y-duogc hoc.

Trong bai bdo nay ching toi cong bd két qua
téng hop thiosemicacbazon tir cidc andehit va
xeton ¢6 ngudn goc tu nhién la xitronenlal va
menton va cdc phic chat clia ching véi Cu(Il)

va Ni(Il). Thanh phan va cau tric cta cac hgp
chit duoc nghién ctu bang cdc phuong phap
phé MS, IR, UV-VIS, RAMAN va NMR. Hoat
tinh sinh hoc ctia cac thiosemicacbazon va phic
chat da duoc thir nghiém trén tdm chiing vi sinh
vat kiém dinh(VSVKD), gom céc nhém vi
khuian Gram(+), Gram(-), nim men va nim
moc. Thir nghiém kha nang tGc ch€ t€ bao ung
thu trén hai chiing t€ bao ung thu 1a ung thu gan
(Hep-G,) va ung thu phéi (LU).

I - THUC NGHIEM

1. Hoa chat va ky thuat thuc nghiém
a) Hod chat

Thiosemicacbazon va cic andehit, xeton déu
la cdc hod chit tinh khiét clia hang Merck, cac
muodi kim loai dang PA cua Trung Qudc, cic
dung moi déu dung loai tinh khiét.

b) Ky thudt thuc nghiém
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Phé IR clia phéi tir va phitc chat dugc ghi
trén may FTIR 8700 trong vung 4000 - 400
cm’, bang phuong phdp ép vién v6i KBr. Pho
khoi lugng duge ghi trén mdy LC-MSD-Trap
SL, ion hod bang phuong phdp phun electron
(electrospray ionization-ESI). Phé UV-VIS dugc
ghi trén mdy quang phé t& ngoai GBC
Instrucment PC, cac mau duoc pha trong etanol,
noéng do 10°+ 10*M & pH 6 + 7. Phé '"H-NMR
va “C-NMR dugc ghi trén mdy Brucker 500
MHz, trong dung moi DMSO. Céc phép do déu
duogc thuc hién tai cic phong thi nghiém chuyén
dung ctia Vién Hod hoc- Vién Khoa hoc va
Cong nghé Viét Nam. Phé RAMAN cua cédc
phdi tir va phitc chat duge ghi trén may Micro
RAMAN LABRAM trong ving 3500 - 100 cm’
v6i bic xa kich thich 632,8 nm tir ngudn laze
heli-neon tai phong Raman, Vién Khoa hoc Vat
liéu- Vién Khoa hoc va Cong nghé Viét Nam.

- Viéc thir hoat tinh sinh hoc dugc tién hanh
tai phong Sinh hoc thuc nghiém Vién Hod hoc
cdc Hogp chat thién nhién, Vién Khoa hoc va
Cong nghé Viét Nam.

2. Tong hop thiosemicacbazon

Cic thiosemicacbazon dugc téng hop theo
phuong phéap chung, dugc moé ta trong cdc bai
bdo trude day [1].

Thiosemicacbazon xitronenlal (Hthiocitro)
dugc tong hop tir xitronenlal (0,01 mol) va

thiosemicacbazit (0,01 mol) trong dung moi
etanol-nudc (ty 1€ mol 3:2), thém khoang 3 ml
CH,COOH khan, khudy bing may khudy tir
trong 30 phdt & nhiét do khodng 40°C. D€ yén
khoang 6 gio. Tach tinh thé mau tring. Loc, rira
nhi€u 1an bing nuéc va hdén hgp etanol-nudc,
sau d6 bang ete, két tinh lai tir hdn hop etanol-
nudc va lam kho trong binh hit 4m chia P,Os
dén khoi luong khong déi.

Thiosemicacbazon menton (Hthiomen)
duoc téng hop tir (+)menton (0,01 mol) va
thiosemicacbazit (0,01 mol) trong dung moi
etanol-nude (ty 1& 3:1), axit hod bang vai giot
H,SO, loang, dun hoéi luu trong 4 gio, sau do6
cho bay hoi cham dén 1/3 thé tich ban dau, dé
yén khoang 12 gio, loc 14y tinh thé mau tring
min. Rira nhiéu 14n béang etanol-nudc, két tinh
lai tir hén hop etanol- nudc, sau d6 lam kho
trong binh hit 4m chita P,Os dén khoi luong
khong déi.

3. Tong hop cac phite chat Cu(II) va Ni(I)

Trén co s& nghién ctu so bo cac yéu td anh
hudng dén qud trinh tao phiic, bao gom: dung
moi, pH, nhiét do, ti 1& kim loai: ph6i tit (M:L)
bang phuong phdp phé UV-VIS. Chiing t6i da
tong hop cdc phiic chat ctia Cu(Il), Ni(Il) véi
Hthiocitro (P-Cu-1, P-Ni-1); Cu(Il), Ni(Il) v6i
Hthiomen (P-Cu-2, P-Ni-2) & céc diéu kién
dugc dua ra 6 bang 1.

Bdng 1: Diéu kién téng hgp phic chat Cu(Il), Ni(Il) véi céc thiosemicacbazon

Ki hiéu mau pH Nhiét do, °C Tilée M:L Dung moi
P-Cu-1 6-7 30 -40 1:2 Etanol-nuéc
P-Ni-1 7-8 50 - 60 1:2 -
P-Cu-2 7-8 30-40 1:2 -
P-Ni-2 8-9 50 - 60 1:2 -

Hoa tan thiosemicacbazon tuong tng (0,002
mol) vao 150 ml etanol, dun néng dung dich, cho
tir tr dung dich mu6i kim loai MSO, (0,001 mol
trong 50 ml H,0) (M = Cu, Ni) va khuay béng
mdy khudy tir khodng 1 gio. Dé trong th lanh 12
gi0, xudt hién tinh thé. Loc, rita nhiéu 1an bing
etanol, nudc, sau d6 lam kho trong binh hut am
chita P,Os dén khai luong khong doi.
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111 - KET QUA VA THAO LUAN

1. Pho khoi lugng (MS)

Trén phd MS cua cdc thiosemicacbazon va
phiic chit déu xuat hién cum pic ion phan ti v6i
cuong do 16n. S6 khdi cta ion phan tir phi hop
vGi cong thitc phan ti, cac phic chat thu duoc



c6 ty 1é kim loai va phoi tur 1a 1:2. K&t qua phan
tich phd MS cuia cdc thiosemicacbazon va phiic
chat dugc dua ra & bang 2.

2. Phé IR va Raman

So séanh phé IR clia cdc phdi tir va phic chat
tuong tng, dong thoi dua vao két qua qui két
phé IR clia céc tdc gia khéc [1, 2, 4, 6, 7] doi
v6i nhém chat thiosemicacbazon va phdc chat
clia ching, chiing t6i khang dinh céc phtc chat
da dugc tao thanh. Tan s6 cla cac dai hap thu
dac trung trén phd IR clia phéi tir va phic chat
duoc trinh bay & bang 3.

Trén pho IR chia phéi ti, cic dai hap thu &
ving tdn s6 cao ung vGi dao dong hod tri doi
xung va bat doi xing cia nhém NH,, dai cé tan
s0 thdp hon 1a cia nhém NH. Sy ving mat cla
dai hap thu dac trung cho dao dong clia nhém
SH & viing 2570 cm’', chiing to & trang thdi tu do
phoi tir ton tai dang thion. Trén phé IR clia cdc
phtc chat dai hap thu dng vé6i dao dong cla

nhom NH-hidrazin bién mat, ching té proton cla
nhém NH da tich khoi N thong qua qué trinh
enol hoa. Dai hdp thu dac trung cho nhém C=N
chuyén dich vé viing tan s6 thap hon so véi dai
hép thu twong Gng cla phdi tit, cho thdy nguyén
tir N cia nhém NH-hidrazin da tham gia tao lién
két phoi tri véi ion kim loai. Dai hap thu cta
nhém C=S trén phé clia phic chat dich chuyén
xudng tan s6 thdp hon so vdi dai hdp thu tuong
{ing trén pho clia phoi tir, dong thoi trén phd céc
phiic chat déu xuét hién cac dai hap thu & ving
tan s6 thap, cdc dai nay c6 thé gan cho dao dong
clia céc lién két Cu-X, Ni-X(X= N, S). Tuy nhién
trén phd IR cdc dai hap thu & viing tin s6 thp,
duéi 500 cm™, thuong khong rd 1am. Nhung phd
Raman cua ching lai ghi rét t6t & ving nay. Trén
phé Raman cta céc phitc chat Cu(Il) va Ni(Il)
déu xudt hién cdc dai hap thu méi & vang tan s6
thap, tir 400 - 600 cm™, céc dai hap thu ndy xdc
nhan su ton tai cdc lién két Cu-N, Cu-S, Ni-N,
Ni-S trong phiic chit tuong ing.

Bdng 2: Két qué phan tich phé MS ctia cac thiosemicacbazon va phiic chat

Ki hiéu mau 86 kho C?thi}(;]i()m phan ti ;?1};;113“1\%[ Cong thic phan tir
Hthiocitro 228 227 C,H,N;S
P-Cu-1 516 515 CuC,H NS,
P-Ni-1 511 510 NiC,H, NgS,
Hthiomen 228 227 C,H,N;S
P-Cu-2 516 515 CuC,,H NS,
P-Ni-2 511 510 NiC,,H,NgS,

Bdng 3: Qui két tin hiéu phé IR clia cac thiosemicacbazon va phic chat Cu(Il), Ni(II) ctia chiing

v, cm’ Vmx
Chat Vaut Vi Onmz HVen VAN Ves (M= Cu, Ni
X=N,S)
Hthiocitro 3406, 3176, 2969 1590, 1530 1093 820
P-Cu-1 3293, 2915 1603, 1510 1095 732 501, 456
P-Ni-1 3462, 3340 1652, 1518 1080 770 621, 429
Hthiomen 3433, 3210, 3146 1590, 1503 1081 823
P-Cu-2 3427, 3291 1600, 1515 1115 741 615,472
P-Ni-2 3418, 3218 1591, 1451 1079 728 515, 465
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Viéc phan tich phé IR va Raman cla cdc
thiosemicacbazon va phtc chat tuong Gng cho
phép rit ra nhan xét: thiosemicacbazon
xitronenlal va thiosemicacbazon menton & trang
thai tu do déu ton tai & dang thion (ciu tric &
hinh 1), khi tao phtc véi Cu(Il) va Ni(I) ching
chuyén sang dang thiol thong qua qua trinh enol
hod. Trong phtic chat chiing thé hién 1a phéi tir
hai cang, lién két véi ion kim loai dugc thuc
hién qua nguyén t S va N hidrazin (ciu tric &
hinh 1).

4. Pho UV-VIS

So sénh phé UV-VIS cua thiosemicacbazon
va clia cdc phiic chdt twong ung thdy ring phd
ctia cdc phdi tir va phiic chat khac nhau vé hinh
dang, cuong do cac dai hap thu va vi tri clia cac
dai hdp thu. Diéu nay chiing to rang su tao phiic
da xdy ra. Trong khi phé cta cdc phdi tlr chi
chita ciac dai duéi 30 Onm (thudc ciac budc
chuyén noi bo phai tir va chuyén dién tich) thi &
phé cuia cdc phic chat c6 cdc dai & ving 300 -
400 nm (cdc budc chuyén cta phan khung
thiosemicacbazit trong phiic chét) va trén phé
ctia cdc phic chat Ni(II) con cé cédc dai hap thu
c6 A > 400 nm (cha cac chuyén mic d-d). Tir
céc két qua nay c6 thé cho ring céc phic chat
Ni(II) (cu hinh d*) c6 cdu tric vuoéng phang,
cdc phic chat Cu(Il) ¢é cau tric vuong phing
hoac tt dién.

Tir két qué cta cac phuong phap trén ching
toi dé nghi cdu tric cua cdc thiosemicacbazon
va phiic chét téng hop ¢ hinh 1.

5. Phé '"H-NMR va “C-NMR

Phé 'H-NMR va PC-NMR clua céc
thiosemicacbazon va phitc chat Ni(Il) da duoc
ghi. Viéc ghi dugc phé 'H-NMR va "“"C-NMR
ctiia cdc phic chat Ni(Il) cho thdy day la cac
phiic chat nghich tlr, twong ¢ng véi cdu tric
vuong phang clia cac phitc chat Ni(II).

Viéc phan tich két qua phé "H-NMR cua cdc
thiosemicacbazon va phtic chat Ni(I) cho thiy:
trén pho 'H-NMR cla cdc thiosemicacbazon
déu ton tai tin hiéu cta 1 proton & ving gan
11ppm, day la tin hiéu cua proton nhém NH-
hidrazin, xdc nhan su t6n tai clia c&u tric thion
ctia ching. Tiép dén & vung truong cao hon la

162

tin hiéu ctia cac proton nhém NH,, tin hiéu cta
céc proton khac déu xudt hién trén phd & cdc vi
tri pht hgp. Trén phd cta phiic chat Ni(IT), déu
khong xuét hién tin hiéu ctia proton nhém NH-
hidrazin, ching t6 phoi tir da chuyén sang dang
thiol thong qua qua trinh enol hod va dé proton.
Tin hiéu cta cdc proton khiac déu xuét hién &
céc vi trf tuong tu trén pho clia phai tir, ching to
su tao phiic khong anh hudng nhiéu dén cac
proton & xa trung tam tao phuc.

So sanh phé “C-NMR ctia phoi tir va phiic
chat Ni(Il) twong tng thay ring tin hiéu cua cédc
C nhém CS va CN c¢6 su bién déi rat rd rét: trén
phé clia phai tir tin hiéu ctia C nhém CS & gan
180ppm va tin hiéu cua C nhém CN & gin 140
ppm, nhung trén phé clia céc phiic chat céc tin
hiéu nay déu khong duoc ghi nhan, di€u nay cho
phép du dodn vé su ton tai cdu tric dong cla
phiic chdt. Nhan xét nay dua trén co s& clia mot
s6 tai lieu vé phé NMR [8], trong trudng hop
nay ban than thiosemicacbazon luon ton tai can
bang tautome gitta 2 dang thion va thiol, dong
thoi cac nguyén tir C ciia cdc nhém CS va CN 1a
cdc nguyén tu C lién két véi cac nguyén ti lién
két truc tiép véi kim loai trong phic chit, do dé
céc nguyén tt C nay chiu anh hudng nhi€u nhat
ctia su tao phtc, su ton tai can bang dong da gay
nén su gian rong vach pho cua C t6i miic khong
ghi nhan dugc vach phé nay.

Két qua phé '"H-NMR va “C-NMR mot 1an
nita khang dinh ciu tric clia cdc phitc chit nhu
da dé nghi 1a hop ly.

6. Két qua thir hoat tinh sinh hoc
a) Két qud thir hoat tinh khdng vi sinh vdt (VSV)

Két qua thir hoat tinh khang VSV trén 8
chiing vi khuan Gram(+), Gram(-), nim men va
ndm moc cho thdy cic thiosemicacbazon va
phitic chat déu thé hién hoat tinh khang ndm,
khang khu4n khd manh va nhin chung hoat tinh
clia cdc phic chit déu cao hon phdi tr tuong
ung.

b) Két qud thit hoat tinh khdng ung thu

Két qua thir hoat tinh khang ung thu trén 2
dong t€ bao ung thu 1a ung thu gan (Hep-G,) va
ung thu phéi (LU) dugc trinh bay & bang 4.
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Hinh 2: Cau tao cua cic thiosemicacbazon va phiic chat Cu(II), Ni(Il) ciia chiing

Bdng 4: Két qua thit thlr hoat tinh khang ung thu

STT Hop chit CS (t€ bao song sot), % Gia tri IG5, pg/ml
Hep-G, LU Hep-G, LU

1 DMSO 100+0,0 1000,0
2 Ching (+) 0,360,0 1,70+0,2 0,19 0,25
3 Hthiocitro 90,1+0,7 91,7+0,4 >5 >5
4 [Cu(thiocitro),] 0,0£0,0 0,0£0,0 1,6 2,5
5 [ Ni(thiocitro),] 58,3+0,3 63,4+0,1 >5 >5
6 Hthiomen 61,240,2 93,4+1,7 >5 >5
7 [Ni(thiomen),] 59,6+1,4 83,5+0,7 >5 >5
8 [Cu(thiomen),] 0,0+0,0 0,0+0,0 4,3 3,8

Két qua & bang 4 cho thdy cdc cdc phuong phap phé MS, IR, UV-VIS va NMR

thiosemicacbazon déu khong c6 kha nang tc
ch€ t€ bao ung thu, nhung kha nang nay déu
tang l1én ddng ké khi chuyén thanh phic chat,
dic biét cac phic chiat Cu(Il) déu c6 kha nang
tic ché manh trén ca hai dong t€ bao ung thu
duoc thir nghiém.

IV - KET LUAN

Pba téng hop duoc thiosemicacbazon
xitronenlal, thiosemicacbazon menton va cac
phic chat Cu(Il), Ni(Il) cta ching. Béng
phuong phap phan tich ham Iugng kim loai va

da xdc dinh duoc thanh phan va céu tric cta cta
céc hop chat tdng hop, it ra nhan xét vé su bién
déi cau tric cha céac thiosemicacbazon & trang
thai tu do va trong phic chat. Cac chat thu duoc
déu c6 hoat tinh sinh hoc va hoat tinh clia cic
phtic chat manh hon cla phéi tir tu do tuong
ung.
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