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SUMMARY

Co(lll} complex of isatin 4-phenylthiosemicarbazone has been synthesized. It is a dark red
crystalline compound, slightly soluble in water, more soluble in DMSO and DMFE. This compound
has been characterized by MS, NMR, IR spectrometries as well as electrical conductivity
measurement. The results show thar the inner spheve complex contains one metal ion and mo
ligands. Co(Ill) ion coordinates to the ligund via § atom, isatin-O atom and hydrazine-N atom.
Both IR and NMR spectra confirm that there is a structural change of the Iiyand upon

complexation.

I- MG DAU

Hoat tinh khdng nim, khdng khuén, khdng
vi rit ciing nhu kha nang dc ché sy phdt trién
khéi u cuaa thiosemicacbazon va din xudt cla
ching di nhéin duge su quan tam ding ké boi
cdc nhi nghién citu [1-3]. Ciu tric cia
thiosemicacbazit cho phép né c¢é kha ning tao
phitc t6t va kha nang nay duge tang lén khi
ngimg tu v&i hgp chit cacbonyl thich hop ¢é
trung tdm nhudng electron manh lam cho
thiosemicacbazon tao thanh c6 thé déng vai trd
nhu mét phéi tir ba cang [4, 5]. Nhiéu cong trinh
cho thiy, hoat tinh sinh hoc cua
thiosemicacbazon ting lén ding ké khi tao phic
[6 - 9]. Trong nhitng céng trinh trude ching toi
di bido cdo su téng hop, nghién ciiu cdu tric va
hoat tinh sinh hoc cia mét s6 phitc chét téng
hgp dugc tir cdc din xuat thiosemicacbazon khic
nhau véi Pt(IT) va Pd(IT). Nhin chung, hoat tinh sinh
hoc ctia 4-phenylthiosemicacbazon isatin ting lén
khi tao phic véi cdc kim loai [10 - 13]. Do dé
ching t6i tiép tuc téng hgp phiic chat cha phéi tir 4-
phenylthiosemicacbazon isatin. Bai bdo niy trinh
bay cdc két qua vé sir t1éng hop phic chét clia né véi
Co(III} va nghién cttu cu tric cta phic bing nhiéu
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phuong phap phé khic nhau
11 - THUC NGHIEM

1. May moc va thiét bi

- Pho héng ngoai duge ghi trén mdy quang
phé k€ héng ngoai FTIR 4010 (CHLB Diic) tai
Vién Hod hoc, Vién Khoa hoc va Cong nghé
Viét Nam.

- Phé cong hudng tir proton dugc ghi trén
mdy céng hudng tir hat nhan phéan giai cao 500
MHz (Brucker, Dic) & nhiét do phong tai Vién
Hod hoe, Vién Khoa hoc vd Cong nghé Viét
Nam.

- Phé khéi luong duoc ghi trén mdy LC-
MSD-Trap-SL (Nhat Ban) tai Vién Hod hoc,
Vién Khoa hoc va Cong nghé Viét Nam.

- B6 din dién cla cdc dung dich phic duge do
trén may Conductivity Meter 538 - Tnuong DHSP
Hué.

2. Téng hop phéi tir va phire chat
4-phenylthiosemicacbazon isatin

(H4phthis) duge téng hop theo tai liéu trudc

[12]. Phic chét duge téng hop nhu sau: hoa tan



0,2422 gam 4-phenylthiosemicacbazon isatin
vio 100 ml rugu etilic tinh khiét. Hoa tan
0,0959 gam CoCl,.6H,O vao 10 ml dung dich
H,0, 30% réi dun o 50°C khoang 30 phiit, sau
dé tron véi dung dich chira phdéi to. Hon hop
phan ing duge khudy lién tuc & 45°C trong 10
gid. Co dung dich dén 65 ml, dé ngudi mét thai
gian, (i dung dich tdch ra nhiing tinh thé mau do
thim. Loc, rita tinh thé nhiéu lan bing nudc cat,
rita nhanh bing ruou etilic loang, két tinh lai tir
hén hop CH,OH/H.O, sau d6 lam khé bing
P,O; trong binh htt 4m.

I - KET QUA VA THAO LUAN

Trong phé khéi luong clia phic chét (hinh 1)
chita cum pic véi mfz = 684, 685, 486, dugce gin
cho cum ion phan tir cia hop chit ¢6 thinh phéan
[Co{H4phthis),]Cl. Ti & pic M, M+1, M+2 phu
hop véi cdce gid tri tinh todn 1i thuyét. Céc pic cé

khoi lugng 649, 557 13 clla cdc manh
[CiH:,0,8,N:Col*,  [C,4H;0,8,N,Co]”, tuong
tng véi sy mit di 1 nguyén tt Cl va su mit di
nhém (-HN-C.H, + Cl). Ngodi ra trong phd con
xudt hién cdc manh CHN', CH,", CH,",
C.H,".

So sdnh phé héng ngoai clia phéi tir vi phiic
chit (bang 1), thay hai dai hdp thu & gin 1471
cm™ v 1330 em™ héu nhu khong bi bién déi.
Do d6 ¢6 thé néi ring qud trinh tao phic khéng
anh huéng gi dén phén di vong, nghia 13 nguyén
tir N trong vong isatin khong tham gia phoi tri.
Dai hdp thu & 797 em™ éng v6i dao dong cla
nhém CS trong phé cua phéi tir hdu nhu bién
mat, diéu nay khiing dinh ring da xay ra qud
trinh thiol hod phéi ti, khi dé nhém C=S chuyén
thanh C-SH vi nguyén tir H s& tich ra dé luu
huynh lién két v6i coban. Hai dai hdp thu o 545
cm’' vi 495 cm’' twong Ung véi dao dong cla
cic lién két Co-O va Co-N.

L

----

Hinh 1. Phé khéi luong cua phite chat

Bdng I: S6 séng (cm'') dac trung trong pho hong ngoai clia H,4phthis va [ Co(H4phthis),]Cl

. V. v,
H hnt N-H C-N
op chd Vit Ve {vong isatin) | (vong isatin) Vi | Vies | Yeoo | Voo
H,4phthis 3304-3167 | 1543 1471 1330 1026 | 797 - -
[Co(H4phthis), |C1 3301 1515 1471 1330 1001 - 557 | 501

589



Phé 'H-NMR thuc nghiém cia phéi tir va
phtc chit tuong \ing duge trinh bay ¢ hinh 2. Do
chuyén dich hod hoc cha proton & phéi tr va
phic chit dugc dua ra & bang 2. Trén pho cha
[Co(H4phthis),]Cl, nhin chung d6 chuyén dich
hod hoc clia cdc proton trén 2 vong thom thay
déi khong ddng ké so véi & phéi tr, (8 = 7,79 -
6,95 ppm). Diéu dang chi y 1a tin hi¢u 11,24
ppm (s, 1H) & phéi tir khéng con thdy trén phd
'H-NMR ctia phiic chit. Do d6 c6 thé két luan
rang khi tao phic, phéi tr d3 chuyén tir dang
thion sang dang thiol. Mot tin hiéu cin quan tam
nita nim ¢ 11,82 ppm (s, 1H) tuong dng véi
proton nhém NH-amit. L& ra khi tao phtc tin
hiéu niay phdi bi dich chuyén vé phia trudng
thap hon. Tuy nhién tin hiéu proton cta nhém
NH-amit xu4t hién & 12,80 ppm trén phd cla
ph6i tit tu do lai chuyén vé viing trudng cao hon
(11,82 ppm). Diéu d6 cé thé giai thich 1a do su
sdp x€p lai lien k&t trong phan ti
(-N=NH-C(E=8) — =N - N=C(-SH)-)
1am cho electron chuyén dich vé phia proton cla

i 233s

nhém NH-amit, do d6 ting tdc dung che chan
proton nay. Cich gidi thich nhu vay cling di
duge mot so tic gia dé cap trong cong trinh
{14]. Tuy nhién, ching ta cé thé diing chuong
trinh mé phong phé (chemDraw Ultra 9.0) dé
kiém tra lai gia thiét trén. Phé 'H-NMR mo
phdong cua phdi tlr & dang thiol duge dua ra &
hinh 3. Diéu thi vi 12 & dang thiol (khéng xuit
hién qua khao sit phé héng ngoai va cong
hudng tir proton ciia 4-phenylthiosemicacbazon
isatin tu do), tin hiéu proton ctta nhém NH-amit
xudt hién ¢ 10,35 ppm. Nhu viy, gia thiét ring
khi tac phitc phéi tit tu do di chuyén tir dang
thion sang dang thiol 1a hop li, vi & day tin hiéu
10,35 ppm di chuyén vé 11,82 ppm (trudng thap
hon), phit hop vdi 1y thuyét.

Téng hop cdc két qua tir phd khéi luong, phd
héng ngoai, phd cong hudng tit proton, ching 161
dé nghi ciu triic cla phitc chat nhu dudi day. Ciu
tric niy phit hop vdi do din dién cla dung dich
phitc xdc dinh duoe 1a = 123.3 ohm™.cm®mol™.
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Hinh 2: Phé '"H-NMR ctia phéi tit (a) va cua phtic chét (b)
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Hini 3: Phé '"H-NMR mé phong cta phéi tir & dang thiol

Bdng 2: Do dich chuyén hoa hoc clia proton trong phic chit va phéi t

Do dich chuyén

hoi hoc ctia proton (ppm)

Hop chat NH-amit NH- | NHjsatin | V- vong
hidrazin thom
HAphthis [12] 12,80 s 11,24 s 10,80 s 7.79-6,95

[Co(Hdphthis),]C1 | 11,82s -

10,865 7,79-695

IV - KET LUAN

3.
Chiing t6i da t6ng hop phic chat ciia Co(I1)
véi phoi tor 4-phenylthiosemicacbazon isatin.
Cau tric cta hop chit nay di duge xdc dinh
bang nhiéu phuong phdp khdc nhau. Khi tao 4

phitc, 4-phenylthiosemicacbazon isatin thé hién
phéi tlr ba cang, cdc lién két duge thue hién qua
nguyén tir S, O v N-hidrazin. Phé cong huong 3
tir md phong ciing di duge sir dung dé khing
dinh sy bién déi clu trdc cha phéi tir tir dang 6,
thion sang dang thiol khi tao phitc.
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