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SUMMARY

Octanal 4-phenyl thiosemicarbazone, citronellal thiosemicarbazone and their Nickel(Il)'s

complexes have been

investigated by MS and NMR method. The structure of the

thiosemicarbazones and complexes were established.

- MG DAU

Hop chat thiosemicacbazon tir 1au da duoc
quan tam nghién ctu vi hoat tinh sinh hoc va
kha nang tao phtic. Nhitng nam gan day, c6 rat
nhiéu cong trinh cong bo vé két qua téng hop va
nghién cttu cau tric cta cic thiosemicacbazon
mai va phiic chét chia chiing. Trong cdc cong
trinh nay, cdc tdc gia da s dung nhiéu phuong
phdp khac nhau dé nghién ctu cu triic cua cac
thiosemicacbazon va phdc chat, nhu: phuong
phap phan tich nguyén t0, phuong phap do do
dan dién, phuong phip do momen tir, phuong
phép phan tich nhiét... va cdc phuong phap pho:
IR, Raman, UV-Vis. Gan day, mot s6 cong
trinh, ngoai viéc st dung nhitng phuong phap c6
dién nhu da nhéc t6i, da buéc diu quan tam sir
dung phuong phép phé MS va NMR. Tuy nhién,
nhiing cong trinh nay chiém ty 1& chua cao va
viéc phan tich s6 liéu ciing con thi€u chi tiét. Ly
do Ia rat khé ghi phé MS va NMR clia cdc phic
chat, hoac néu ghi duoc chat luong phé ciing
chua that t6t. Trong bai bdo nay ching toi dua
ra két qua nghién ctu cfu trdc cha cic
thiosemicacbazon: 4-phenyl thiosemicacbazon

octanal (H4phthioct), thiosemicacbazon
citronellal (Hthiocitro) va phiic chét ctia ching
v6i Ni(I) bang phuong phdp MS, 'H-NMR va
BC-NMR. Tir d6 riit ra mot s6 nhan xét vé dac
diém phé khoi va phé 'H-NMR, “"C-NMR cua
chung.

IT - THUC NGHIEM

Cac thiosemicacbazon: 4-phenyl thiosemi-
cacbazon octanal va  thiosemicacbazon
citronellal dugc tong hogp tir 4-phenylthio-
semicacbazit (thiosemicacbazit) va octanal
(citronellal) v6i ti 1€ mol 1:1, trong dung dich
etanol- nudc, xic tac bang CH;COOH khan.

Ciac phic chét duge téng hop tir dung dich
Ni(Il) trong nu6c va dung dich
thiosemicacbazon tuong ung trong etanol, véi ti
1é kim loai: phoéi tir bang 1:2, trong moi trudng
pHtur 7 - 8.

Céc san pham dugc loc, rira nhiéu 1an béing
nude, etanol, két tinh lai tr dung dich etanol-
nudc, sau d6 1am kho trong binh hit 4m chita
P,0;.
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Phé ESI-MS cuia céc chat dugc ghi trén may
LC-MSD Trap Sl tai phong Nghién citu ciu tric
- Vién Héa hoc, Vién KH&CN Viét Nam.

Phé 'H-NMR va “C-NMR duoc ghi trén
may Brucker 500 MHz tai phong Cong hudng tir
hat nhan, Vién Hod hoc, Vién KH&CN VN.

III - KET QUA VA THAO LUAN

1. Phdi tit 4-phenyl thiosemicacbazon octanal
va phiic ctaa phoi tir vé6i Ni(IT)

Phé ESI-MS clia cdc thiosemicacbazon va
phtc chat nghién ctu déu cho cum pic ion phan
tr 1a cum pic c6 s6 khoi 16n nhat va cuong do
manh. Cum pic phan ti cua ting chat phu hgp
v6i cong thiic phan tir cua ching. Cac thong tin
thu dugc tir phd khéi chia cdc thiosemicacbazon
va phtic chat cua chiing dugc trinh bay & bang 1.

K&t qua cta phuong phdp phé MS cho thay
céc phiic chat cua Ni(I) déu 1a cdc phuc trung
hoa véi ti 1& kim loai : ligand = 1 : 2.

Bdng I: Két qua phan tich phé khai lugng clia cdc chét nghién ctu

Ki hiéu mau 86 khéi C?S\Eg]i()m phan i I;Egril {[lfldlr\l/[g Cong thic phan tir
H4phthioct 278 277 C;sH,3N;S
Ni(4phthioct), 611 610 NiC;,H,,NgS,
Hthiocitro 228 227 C, H,;N;S
Ni(thiocitro), 511 510 NiC,,H,NgS,

= GE 2

8,877

TUYET-FNiIV-DMSO-1H

Difference Spectra

T T
11 10 L=} B 7

SECEm T S S D
ETSECZLSOHEELEEER
SERERERRERREEECER

11,410
8, 160

i

TUXET-PTMS-DMSO-1H

Hinh 1: Phé '"H-NMR so sdnh ctia H4phthioct(PTM;) va phitc chat Ni(4phthioct),(P-Ni-IV)

Su so sénh phé 'H-NMR clia 4-phenyl
thiosemicacbazon octanal va phic chat Ni(I)
ctia n6 (hinh 1) cho thay c6 su thay déi ciia mot
344

s0 tin hiéu dic trung trén phé cua phic chat so
v6i phé cua phoi tir tuong tGng. Trudc hét, xét
tong thé, trén phd clia phiic chat s6 proton bi



giam di mot so v6i pho cuia phoi tr, chiing to
phoi tir ton tai dang thiol va mat di mot proton
khi tao phiic. Cu thé, tin hiéu singlet & 11,41
ppm trén phd clia 4-phenyl thiosemicacbazon
octanal 1a cua proton ctia nhém NH-hidrazin,
khong con xudt hién trén phd cla phic chat.
Diéu d6 chi ra ring phoi tir di chuyén tir dang
thion sang dang thiol va mat di proton. Tin hiéu
6 9,70 (singlet) 1a cua proton nhém NH-amit
cta phoi tur, tin hiéu nay xuat hién & 9,75 ppm
trén phd cua phic chét. Tin hiéu & 7,51 ppm
(triplet) 1a cua proton nhém HC=N cua phai tt,
xudt hién trén phé ca phic chat & 7,00 ppm,
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ching to rang nguyén to N gan v6i CH da tham
gia tao lién két véi kim loai trong phiic chat.

Nhu vay dua vao phé 'H-NMR c6 thé nhan
xét da c6 su tao phuc gilta 4-phenyl thiosemi-
cacbazon octanal va ion Ni(II). Trong phtc chat,
4-phenyl thiosemicacbazon octanal ton tai dang
thiol va lién két dugc thuc hién qua nguyén ti
nito-hidrazin vad luu huynh. D& khang dinh
chinh xédc hon vé su tao phiic, vi tri cia cdc lién
két méi va cdu triic clia phitc chat phd *C-NMR
da dugc xem xét. Phé "C-NMR ctia 4-phenyl
thiosemicacbazon octanal va phitc chit cia ph6i
tu nay véi Ni(Il) duge dua ra 6 hinh 2 va 3.
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Hinh 2: Phé "C-NMR ctia H4phthioct
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Hinh 3: Phé "C-NMR cua phiic chat Ni(4phthioct),
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Cac tin hiéu xudt hién trén phé “C-NMR
ctia H4phthioct dugc qui két nhu sau: Cac tin
hiéu & vung truong thap 175,47 ppm; 148,14
ppm; 138,96 ppm lan lugt ctia cacbon cac nhom
C=S, C=N, C-N. C4c tin hiéu trong vung 127,95
ppm dén 124,84 ppm la cua cac nguyén tir C con
lai cia nhém phenyl. Céac tin hiéu trong ving
31,73 ppm dén 22,02 ppm la cta cac nguyén ti
cacbon cdc nhém CH, mach thing, tin hiéu &
truong cao nhat 13,68 ppm la cua cacbon nhém
CH..

Trén phé “C-NMR ctia phiic chat Ni(Il) tin
hiéu clia cacbon nhém C=N dich chuyén vé phia
truong thdp hon & 141,20 ppm, tin hiéu cla
cacbon nhém C=S khong xuét hién, tin hiéu cua
cac cacbon khdc hiu nhu khong thay déi so vé6i
phé clia phéi tir. Su khic nhau giita phé "“C-
NMR ctia phoi tir va phiic chat phiic chat ching
t0 rdng da c6 su hinh thanh phic chat va su tao
phtic giy anh hudéng manh nhat doi véi cic
nguyén tu cacbon C=S va C=N, day chinh la cic
nguyén tu C lién két truc ti€p véi cac nguyén tir
tao lién két mdi véi ion kim loai trong phic
chat. Diéu ndy mot lan nita khing dinh lién két
gitta ion kim loai va phéi tir dugc thuc hién qua
nguyén tir luu huynh va nito-hidrazin.

2. Phoi tu thiosemicacbhazon citronellal va
phiic chat cua phoi tir véi Ni(IT)

Cic tin hiéu tréen phé 'H-NMR cia
thiosemicacbazon citronellal dugc qui két nhu
sau: Tin hiéu singlet & vung trudng thap nhéit
10,99 ppm la cua proton cia nhém NH-
hidrazin, hai tin hiéu singlet & 7,93 va 7,39 ppm
la cta 2 proton ctia nhém NH,, tin hiéu & 7,41
(triplet) 1a cta proton nhém CH=N, tin hiéu &
5,06 ppm (multiplet) 1a cua proton nhém CH=C,
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tin hiéu & 2,86 ppm, multiplet la cua proton
nhém CH(7), tin hiéu trong vung tut 1,95 ppm
dén 1,65 ppm (multiplet) 1a ctia cac proton cta
cac nhém CH,, cac tin hiéu & vung truong cao
nhat 1,33 ppm (singlet), 1,55 ppm (singlet) va
0,83 ppm (doublet) 1a clia cdc proton cua cac
nhém CH;.

Trén phé cha phic chat sy vang mit tin hiéu
cta proton nhém NH-hidrazin ching té ph6i ti
da chuyén tir dang thion sang thiol va deproton
hod khi tao phitc. Tin hiéu cta cdc proton con
lai thay d6i khong ddng ké so vdi trén phé clia
phai tur.

Tuong tu trudng hop phé "C-NMR cua
H4phthioct va phic chat Ni(4phthioc),, trén phé
BC-NMR cuia Hthiocitro, tin hiéu & 177,53 ppm
la ctia C nhéom C=S, tin hiéu & 146,82 ppm la
cta cacbon nhém C=N, ca hai tin hiéu nay déu
khong xuét hién trén phé clia phic chét. Cac tin
hiéu ctia cdc cacbon khéc xuat hién trén phé cua
Hthiocitro va phic chat Ni(IT) ctia né & cac vi tri
twong tu (hdu nhu khong bién déi). Nhu vay
trong truong hop nay su tao phic cling gay bién
d6i manh nhat d6i v6i cac nguyén tlr cacbon clia
nhém C=S va C=N, day chinh la cic cacbon lién
két truc tiép vGi cdc nguyén tr tham gia hinh
thanh lién két méi khi tao phuc.

Su phan tich trén cho thay, di c¢6 su tao phiic
gitra ion Ni(Il) véi thiosemicacbazon citronellal.
Trong phitc chit dugc tao thanh, thiosemi-
cacbazon citronellal ton tai & dang thiol, lién két
v6i ion Ni(II) qua nguyén t& luu huynh va
nguyén tlr nito-hidrazin.

Trén co s& phan tich phd MS, 'H-NMR va
"C-NMR nhu trén, cau tric clia cdc phoi tlr va
phtic ctia ching dugc dua ra & hinh 4.
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Hinh 4: Ciu tao cua
cac thiosemicacbazon
va phuc chat Ni(Il)
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IV - KET LUAN

bi tim duoc diéu kién ghi phé MS, 'H-
NMR va "“C-NMR cta 4-phenyl thiosemi-
cacbazon octanal, thiosemicacbazon citronellal
va cdac phitc chat ctia ching véi Ni(Il). Tir viéc
phan tich phé MS, 'H-NMR va “C-NMR cla
cac chat nghién ctu, di chiing minh dugc ciu
tric clia cac phoi tir va cac phic chét tuong tng.
Pa rit ra mot vai nhan xét vé dic diém phd
khoi, phéd 'H-NMR va phé "C-NMR clia cic
phtic chat Ni(IT) v6i phoi tir thiosemicacbazon.
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