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0 PHUC CHAT CUA Cu(II) VOI

[0SEMICARBAZONE ISATINE
KNG PHUONG PHAP PHO HAP THU

ONG NGOAI VA PHO HAP THU ELECTRON

Thiosemicarbasone isatine (Hathisa) va phirc chit cda né vé mét o8 kim loai ¢b hoat tinh
5ng virit [1]. Tuy nhién chwa cé nhirng tdi li¢u vé cich phéi trf cda phdi t& ndy trong chc phin
pl.irc chat. Tlong [2] dd trinh bdy két qud nghién ciru c&u typo cin cde phirc chit cda (Hjthisa)
i Co(III). D& ti€p tuc nghién ctru theo huéng ndy ching t8i thdng bko nhimg kit qud thy duge
i nghién céu mdt 88 phirc chat cda Hythisa véi Cu(ll).

N

N - N§ -~ C - NH
5 I 2
“ _ S

I

PHAN THUC NGHIEM

Phérc ch&t cda Hathisa véi Cu(ll) dwgc tdng hop theo phwong phép sau: Hda tan 10 mmol
thisa trong lwong metanol t3i thi€u (20 ml), r3i trén véi dung djch chira 10 mmol mudi ddng
) trong 25 ml nwéc. Dun b3i lwu hdn hyp thu duge trén ndi cich thdy 4 dén 6 gid. Fhi phin
g két thic 8é ¢6 nhirng tinh thé mjn mau niu hay nu shm téch ra. Loc Iy tinh thé, nka blag
6c c&t nhidu 18n, sau 46 rka bing rugu vA cudi cing bing ete. Lim khd két tda trong binh hdt

t&i khéi lwong khéng déi.

S4n pham dwgc phan tich thinh phin céc nguyén t8 (Cu, C, H, vd N). SBau 46 phin tich nhift
cudi cting ghi ph8 hip thu h8ng ngoai vi phd hip thy electron.

Két qua phin tich nhi¢t cho thiy tht cd c&c mBu diu khdng cb hifu ¢ng thu nhift dwédi 250°0,
ing td trong chc phin ¢ phirc chiva d8u khéng cb nwde hip thy vA nudce lidn két.

K&t qud phin tich nguyén t8 cho thiy céc phirc cht ¢ thinh pb\n tvong dmg nhy sau.

Hop chit [CuHjthisalSO,
Tinh todn: Cu-18,75; C-28,27; H-2,36; N-14,65
Tim thdy: Cu-16,86; C-30,05; H-2,55; N-18,03
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2. Hop chit [Cu Hthisa]NO;
Tinh todn: Cu-19,10 ; C-32,23; H-2,68; N-16,71
Tim thfy: Cu-19,07; C-35,90; H-2,91; N-18,03

3. Hgp chit [Cu Hthisa]Cl
Tinh todn: Cu-20,09; C-33,91, H-2,80; N-17,58
Tim thiy: Cu-20,28; C-34,18; H-2,70; N-19,01

4. Hop chit [Cu Hthisa]CH,COO
Tinh toén: Cu-18,71; C-31,57; H-2,63; N-16,37
Tim thiy: Cu-19,67; C-36,21; H-2,73; N-17,03

Ph3 hip thy hdng ngoai dwgc ghi trén miy BECKMAN-ACULLAB I trong ving 8% séng
600 - 2000 cm ™', Miu ché 30 bing céch ép vién véi KBr. Céc ddi hip thy chd yéu cda cée
ch&t nghién cfru trong ving 88 edng tir 600 - 2000 cm ™! dwoc lidt ké trén bdng 1.

Ph8 hdp thy electron dwge ghi trén mdy UNICAM-SP 800 trong ving budc séng tir 225
" mm, dung ma&i 13 metanol tuyét 43i, miu dwge do ngay #au khi pha 42 trénh 4nh hudng cda d
mdi t5i cdu tao cda phirc chit. Cic cyc dai hip thy trén phd cda chc hop chidt nghién céu 4
liét ké trén bing 2.

NHAN XET VA G141 THiCH KET QUA

1. Nghién ciru cc phirc chdt bing phuong phdp phd hap thy hdong ngoai

Ph8 hip thy hong ngoai cda thiosemicarbaride di dwge tdng k€t trong (3] vA dic bidt b
[4). Bing phwong phap dotéri héa che tic gid di gdn ghdp che ddi hip thy nhy sav: DAi & |
cm™ ! thudc vé dao dong bién dang cda nhém NHy, ENH;; ddi & 1615 cm™! cda voy 1; ddi |
em~} cda ven3 + bypy,; ddi & 1480 cm ™! cda vy + Sy, ddi 1326 cm ! cda vy dd
em~! vi 805 cin"? cda vog.

Trong 1) cc ddi h&p thy cda isatine & 1730-1770 cm ™' dwge gén cho dao dgng cda hai n
cacbonyl, trong d6 f - cachonyl ndm & thn 86 thip Lom con a - cacbonyl nEm & t3n 88 cao h

. Tircdcdir kién & bdng 1 tn ¢ i€t ching ta thiy sy ngung tu cda isatine véi thiosemicarba
chl xdy ra & nhém a - cacbonyl, vi tir har ddi manh & 1760 va 1720 em™! trong ph8 cda isa
trén phd cda Hjthisa chi con lai mét ddi trung binh & 1680 cm™!. Trong phd cda che phéc
ddi ndy bj gidm manh v& cwdng 46 vi chuydn vE phia séng dAi (1650 cm™!). Ditu 46 chén
ring nhém F-CO cdn lgi da tham gia phdi trf véi ion kim logi.

D4i rit manh & 1610 cm™! trong phd cda H,thisa dmg véi dao ddng cda uhém NH; |3
trén phd cda cdc phirc chit hau nhur khidng bi thay ddi vé cudrng 48 vi vj trf, nhw viy nhém
da khong tham gia phéi trf.

Céc ddi cé cudng 45 trung binh & 1010 cm ™' v 805 cmn ™! duge gén cho dao d9ng vos t
thiosemicarbaside vA thisemicarbazone (3, 4]. Trong phd cda céc phire chit bj chuyén vE phia
dAi vA giAm rdt manh vé cwdng 49 hoic bi bidn mét (d&i 810 cm™* véi phiére 2, 3, 4). Chén
rEng khi tao phirc nhém ndy bj thay dé: manh: Lién két dai C=8 di bj thch thanh hai Léu
don C-S-Cu.

Ditu déng chd y 12 ddi hip thu & 1550 cin ™' b phin déng gbp cda voy vh & ddi &
em ! dmg v6i dao ddng vy trén ph cda thiosemicarbaside chi thiy xuit hién trén phd cda |
chit o3 1, tuy bj chuyén dich v& plifa séng dii, Diéu dé cho phép gil thi€t ring trong te <l
phirc chit, nguyén t& nito bic 3 niy da tham gis phdi trl vé&i C. (1), Tuy nhién, trong ph
phin thiosemicarbaside it bj bién da hon phic 2, 3, 4. Co th 1A irong phire | dd khdag xi
sy chuyén vj ndi phin ti dé nguyén b hydré ¢ nito sang leu huyah.
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' Nhu viy, trén co 8d cc dir kign thu dwge c6 thé gid thiét v& cfu tao cda che phéc nhe sau:

|

NH — C — NH, i e
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S g o e 0 Ny
H H
X = 180%" X = CI7, NO7, CHsCOO~

2. Nghién ctru phirc chit b&ng phwong phép phé hip thy electron

Bdng 2 ligt ké 83 séng cda cdc ddi hdp thy cda Hythisa va cde phie 1, 2, 3. Trude hét cé

nhén th&y ring hinh dang va vj trf c4c cye dai teén phd cla cée phirc chft rit gidng nhau va
ag v&i phd cda phdi tik ty do ciing nhw phd cda isatine trong [1].

Nhw v3y khi tgo phérc phin isatine cia phdi td khéng chju sy thay ddi Jén. o diy, nhém

‘O vAn bdo todn do khéng cé sy chuyén nguyén t& H tir N sang oxy nghia 1A phin t& Hjthisa
1 tn tai dwéi dang lactam. Trong tit cd cée phire chat jon Cu(ll) ndm trong cdng mét cKu
h.
, Khi so sdnh ph8 cda phire &t vér ph8 cda phdi tik tw do, thly rdng tuy vj trf cde cyc dai
) nhu khéng bi dich chuyén ho¥c chuyén dich khong d4ng k€ nlung v8 cwdmng 45 thi cb sy thay
ro rgt. D&i 2 bi rdi rdng ra thanh vai phé, cdn dla 3 bj gidm rt manh so vé&i phdi td ty do.
i ndy torng [1] dwge gén cho bwée chuyén n - []° cda isatine, dfc trumg che nhém mang miu
| - CO - CO. Sy gidm manh cwdmg 43 cda dii ndy mét Iin nira khing djnh nhém g - CO di
v gia phdi trl vé&i Cu(ll).

Do hiéu &ng Jahn-Teller manh vA hiéu #ng spin-orbital kn cda cu hinh d°, céc phirc chilt
(1) thudng cé <du hinh sai gch v do viy céc bube chuyén dién tich L — Cu trong cdc phére
f¢ phy thudc nhidu vao ciu tao hinh hoccla phdi tik va ban chit cda céc nguyén tir cho. Theo B.
snich [5], khi nghién cidu phd cda cic phire ch&t Cu(ll) véi cdc aminoaxit chéa nhém hydraxyl
cée buébe trong viing tir 25000 vk 30.000 con~* khé 6 thé phia djnh Ik budc chuydn d - d hay
&c chuyén trong ndi bd phdi tik.

Trong cc cdng trinh [5, 7} cdc téc gid cho ring cdc phive dbng ¢ cZu hinh Oy véi che nguydn
cho bao quanh kiéu Cu0,;8; ¢6 buwée chuyén d - d & 12.800 cm™! cdn trong chc phirc chit
8ng phing kiéu CuN;5-2 céc buée chuyén d - 4 & 15.200 cm . Cée phire t& dign ¢d buwée
tyén d - d ¢6 n¥ug lrgng cdn thip hon, & 7600-10.000 cm” . Tuy nhién do phd cda che hgp
ft nghién céu chl dwge ghi trong ving tir 225-450 nm (40.000 - 22000 cm™?) cho nén khdng
an sdt dwgc cdc ddi ndy.
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Bdng 1
Cic ddi hip thy d¥c trung trén phd hip thy hdng ngoai cda cic hgp chit nghidn céu (cm ')

Isatine Thiosemicarbaside Hjthisa Phirc 1 Phiec 2 Phérc 3 Phic 4

1760 (rm) -
1720 « % 1680(tb)  1650(ry)  isbu{ry) 1650(ry) 1640(ry)
1610 m 1610 (rm) 1810(rm) 1610(rm) 1610(rm) 1610{rm)

1550 - 1550 -
1470 (rm) : 1470(rm)  1450(rm) 1450(rm) 1440(rm) 1440(rm)
1320 m 1310(m) 1300 m 1300 m 1300 m -
1310(tb)

5 1240

1180 1175 1130 1100 1160 1140

1000(tb) 1070(tb)  1070(tb)
050 950 (y) 950(y) 950(y) 950(y)

B10(e2) 810(tb)  770(y)  740(y)  760(y)
750 m 740(y) 740(y) 740(y) 740(y) 740(y)

* Phéc 1: [Cu Hjthisa|SOy; Phirc 2: [CuHthisa]NO3;
Phtrc 3: [CuHthisa]Cl; Phéec 4: [CuHthisa]CHsCOO~
** . rm : r&t manh; m : manh; y : yéu; ry : rit yéu

Bdng 2
Céc cyc d3i hip thy trén ph hip thy electron

Hop chd&t Dl Ddi 2 D4i 3
Hjthisa 40.600 m 36.800 m 25.100 (rm)
Phic 1 39.206m  96.800 m 28.100 (tb)
Phic 2 39.200m 36.400(vai)  28.100(tb)
Phiec 3 40.000 m  36.400(vai)  28.000 (tb)

Khi nghién ciru phd cda c&c hop chit vudng phing cda Cu(ll) véi che phdi ti chira luu hu
|6, 7, 8] cdc t&c gid déu cho rlng céc budc chuyén d- d ndm trong viing tir 16000 + 18000 cm
Céc buéce chuyén [[° - ocu(rr) thudng & 28000 va 40.000 em™*. Cée bwéc chuyén [] - []7 ¢
ndi bd phdi ti ¢6 ning lwrgng 1én hon 40.000 cm™!

Xuit phét tir cdc dir kién trén vh miu sdc cda sdn phim thu dwge: Céc phirc ddng mau x
ho¥c xanh nhat éng v&i cBu hinh bt di¢n sai léch tir phwong [6]. Céc phire miu nfu ho¥
sim d¥c trung cho phirc vudng phing cda Cu(ll) [9]. Ké hop véi dir kién phin tich nguyén
va chi ¢ téi cfu tao phdng cda phin vk phéi ti (1] ching ta c6 thé gid thiét trong cde phire ¢
dwgc nghién civu ion Cu(Il) ndm trong ciu hinh vudug phing, cyc dai hdp thy & 28000 cm
do buéc chuyén n - [[* trong phdi ti vA cyc dai ndy bj trdi réng ra do m{t phin déug gdp
buéc chuyén dién tich [] - ocuiir)-
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KET LUAN

., Di téng hop che phirc chit méi cda thiosemicarbasone isatine véi Cu(Il) : [Cu Hathisa|SO;
- |CuHthisa]Cl; [CuHthisa]NOg va [CuHthisa|CHsCOO. Di phin tich thinh phin nguyén t8
. vh phin tfch nhiét d¢ x4c djnh thinh phin cdc phic chit.
, Bing phwong phdp phé hip thy hdng ngoai di chimg minh ring trong chec phérc chit ndy
. thiosemicarbasone isatine 1 phdi t 3 cing lién két qua O, N va 8.
Biing phwong phép ph3 hip thy electron di chimg minh ring trong cdc phéc ch&t Cu(ll) ndm
& cfu hinh vudng phing va cyc dai hip thy & 28100 cm™' 1i buéc chuyén n - []° trong ndi
b§ phdi td véi mot phin déng gbp cda bude chuyén [] - eouin.
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'NTHESIS AND STUDY 0! JOME COMPLEX OF Cu(il)

ITH THIOSEMICARBAZONE ISATINE (H;thisa)

"IR AND ELECTRONIC SPECTROSCOPY
The complexes [Cu Hjthisa|SO4, [Cu Hthlsa]X with X = NOJ, CI”, CHsCOO™ were synthesised
By mean of IR and electronic spectroscopy studies it was showed that the complexes have squere-plane

acture in which the Hythisa behave as an tridentate ligand in forming the bondings with metal via O,
ind 8 atoras.
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