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Tong hop va nghién ctru phire chat hon hop kim loai
[Zn,Bal,(OAc),] voi phot tr N”,N°, N’ N’ -tetraetyl-N,N’’-
pyridin-2,6-dicacbonylbis(thioure) (H,L)
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Tém tit: Phirc chat hdn hop ctia Zn(II) va Ba(Il) voi N°,N",N"**N"*-tetraetyl-N ,N*’-pyridin-2,6-
dicacbonylbis(thioure) (H,L) da dugc tong hop bang phan tmg gitta Zn(OAc),.2H,0, BaCl,.2H,0
va H,L theo ty 1¢ mol tuong Gng 2: 1: 2 trong dung m6i CH;0H. Thanh phan va cu tric ciia né
duoc nghién ctru dya tren cdc phuong phap phd IR, ESI-MS va '"H NMR. Cic két qua chi ra phic
chit chira hai cation Zn**, mot cation Ba®*, hai anion L* va hai anion axetat. C4u tric cta phic
chit duoc dy dodn tuong tu nhu phuc chat ctia Ca(Il) da cong bd truge ddy, trong d6 hai Zn(Il)
lién két v6i hai phdi tir L* thong qua hop phan thioure va Ba(IT) nim & vi tri trung tam, lién két
v6i hop phan pyridin.

Tir khod : N’ N”,N”>* N’ tetraetyl-N,N"*-pyridin-2,6-dicacbonylbis(thioure), phirc cht hdn hop

kim loai, phuc chét Zn(1I), phuc chét Ba(Il).

1. Mé dau

Phéi tr N’ N’ N’’’ N’’’-tetraetyl-N,N”’-
pyridin-2,6-dicacbonylbis(thioure) (H,L) (Hinh
1) duoc L. Beyer va cong sy tong hop lan dau
tién vao nam 2000 [1]. Pay la phdi tir 5 cang
tiém nang, c6 thé phéi tri dong thoi voi céc ion
kim loai c6 tinh axit ctrng khac nhau, tao thanh
phirc chat hdn hop kim loai [2-3]. Trong bai
bédo trude (2], ching toi da tong hop va nghién
clru cu tric cua phu:c chét [ZnZCaLz(OAc)z]
Phtc chit nay dugc tong hop bang phan tmg
mot bude gitra Zn>, Ca®* va H,L theo ty 16 mol
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2:1: 2. Trong bai bdo nay, chiing tbi thay thé
ion Ca bang ion Ba®* va giit nguyén cac diéu
kién tong hop. Ban kinh cuia ion Ca®* (1 A) nhé
hon nhiéu so véi ban k1nh cua ion Ba® (1,35
A). Su khéc nhau 16n vé ban kinh gifta ion Ca™
va ion Ba®* cho phép nghién ctru 4nh hudng cua
kich thudc ion kim loai t6i thanh phan va cdu
tric ctia san pham phtrc chat hn hop kim loai.
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Hinh 1. N’,N’,N"”’ N**’-tetraetyl-N,N’’-pyridin-2,6-
dicacbonylbis(thioure).
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2. Thyc nghiém
2.1. Héa chdt va cdc phuong phdp nghién cuu

Céc héa chét ¢6 do tinh khiét phan tich. Phd
IR do dudi dang vién ép KBr trén may FTIR
1S-Affinity ctia Shimazu FTIR tai Khoa Héa
hoc, Truong Pai hoc Khoa hoc Ty nhién,
PHQG Ha Noi. Phd khdi EST* MS do trén mdy
MS 5989B, st dung dung mdi CH,Cl,. Phd
cong huong tr '"H NMR do trén mdy Bruker
500 MHz, st dung dung mdi CDCl;. Ca hai
phuong phdp nay do tai Vién Han lam Khoa
hoc va Cong ngh¢ Viét Nam.

2.2. Tong hop

2.2.1. Téng hop phoi tir H>L

Phdi tt H,L duoc téng hop theo [1].

Cong thirc phéan tir H,L: C17H»5N50,S,

IR (KBr, cm™): vap: 3272 (tb); vey: 3072 (y),
2973 (y), 2935 (y), 2874 (y); Vc-o: 1686 (m),
1674 (m); veen, Ve—c: 1520 (rm) - 1418 (m);
Ve=s: 1225 (m)

ESI" MS: m/z = 396,01 ([H,L + H]*, 40%);
322,93 ([H,L — NEt,]*, 100%); 249,88 ([H,L —
2NEt,]", 11%).

'H NMR (500 MHz, CDCl;, ppm): 9,86 (s,
2NH); 8,43 (d, 2H vi tri meta, J = 7,5 Hz); 8,11
(t, 1H vi tri para, J = 7,5 Hz); 4,06 (s, 1, 2CH,);
3,68 (s, 1, 2CH,); 1,38 (s, r, 4CHj3).

2.2.2. Téng hop phirc chdt [Zn,BaL,(OAc),]

Hoa tan 0,2 mmol Zn(OAc),.2H,O (43,9
mg) va 0,1 mmol BaCl,.2H,0 (24,4 mg) vao 5
ml CH;0H, sau d6 thém tu tir 0,2 mmol H,L
(79,1 mg). Hon hop duoc khqu trong 5 phit &
nhiét d6 phong, sau d6 thém 3 giot Ei;N (~ 0,4
mmol). Két ta phirc chat mau vang nhat nhanh
chéng xuat hién. Tiép tuc dun va khudy hdn
hop & 40 °C trong 30 phiit. Loc va rira két taa
bang CH;OH, sau d6 sdy kho ¢ 40 + 50 °C.
Hiéu suit phan tmg dat 87%. Phirc chat tan it
trong CH;0H va C,HsOH, tan nhiéu trong
CH2C12 va CHC13

3. Két qua va thao luan

Phan tGng gitta hdon hop mudi
Zn(0OAc),2H,0 va BaCl,2H,0O véi phbi tir
H,L theo ty 1€ mol 2:1:2 trong dung moi
CH;OH, véi su hd tro cua bazo Et;N dugce du
doén ¢ Hinh 2.

Vi két tiia phtrc chat it tan trong CH;OH va
tao thanh rit nhanh, nén diéu kién tién hanh
phan tng anh hudng nhiéu dén thanh phan cua
san pham. Thi nhat, lugng cdc chat tham gia
phan tng phai l4y theo theo ty 18 hop thirc. Thir
hai, phai cho tur tu H,L vao hdn hop dung dich
mubi. Neu lay Iwong du H,L hodc cho tir tir hdn
hop mudi vao dung dich H,L thi phuc chat
[Zn,Bal.s] ¢c6 thé duoc tao thanh [3] ([Zn,Bals]
1a phte chit hdn hop ba nhén kim loai chira ba
phdi tir L va khong chira anion axetat).

Hinh 3 1a phé IR cua phue chit
[Zn,Bal.,(OAc),]. Bang 1 trinh bay két qua quy
gan mot so dai hap thy trong phd IR ciia phirc
chat nay.

2EGN + 2Ac0°

27Zn*" + Ba** + 2H,L

> [Zn,Ba(L),(0OAc),]

- 2Et;NH*

Hinh 2. So d0 phén ting tao phirc chat.
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Hinh 3. Pho IR cua phtic chét [Zn,Bal,(OAc),].

Bang 1. Mot s6 dai hip thu trong phd IR ctia [Zn,Bal,(OAc),]

Vo-H VN-H Vc-H Vc=0 Vc=N, Ve=C Vc=s
H,L - (3;)7?) 3072 -2874 (y) 1686 (rm), 1674 (rm) 1520 -1418 (rm) 1225 (m)
fll:éﬁc 3430 (r, tb) - 2976 - 2872 (y) 1587 (rm), 1560 (rm) 1499 -1410 (m) -

Su Véng mat dai hép thu ctia dao dong hoa
tri N-H viing 3400 cm™ & phtrc chét, ching t6
H,L da tach hai proton khi phbi tri v6i cdc ion
kim loai. Sy hinh thanh phic chit vong cang
cua hai hgp phén thioure dugc xac nhan boi su
giam manh s séng hap thu cua dao dong héa
tri C=0 (giam gan 100 cm™).

Trong phuc chét [Zn,Bal;] [3], vi khong
chira phdi tir axetat nén cudng do hip thu cua
dao dong héda tri C=N va C=C manh hon C=0.
Nguoc lai, & phuc chit [Zn,Ba(L),(OAc),],
cuong do hép thu cua dao dong héa tri C=N
va C=C yéu hon ciia C=0. Piéu nay chimg to
su c6 mit cdc anion axetat trong thanh phan
cua no.

Phé IR cua [Zn,Bal.,(OAc),] khong c6 dai
hap thy manh ving 1600 cm™ dic trung cho
dao dong héa tri C=0 cia phdi tir axetat phdi tri

mot cang hodc anion axetat cau ngoai, diéu nay
cho phép du doan céc phdi tir axetat trong phirc
chat [Zn,Ba(L),(OAc),] phdi tri hai cang véi
cdc ion trung tam [5].

Dai hap thy chén rong, cuong do yeu vung
3400 cm™ ¢6 thé do H,0 am, H,O ph01 tri hoac
CH;OH phdi tri giy nén.

Phd ESI'" MS cua phiac chat
[Zn,Bal.,(OAc),] (Hinh 4) Xudt hién pic m/z =
1112,72, v6i cuong do 93%. Pic nay dugc quy
gan cho manh cation [Zn,Bal,(OAc)]". Trong
didu kién do phd ESI* MS, phan tir phirc chat
[anBaLz(OAc)z] bi phan tach mdt anion axetat
dé tao nén manh [anBaLz(OAc)] Su tuong
ddng giita cu’orng do ty 1€ pic dong vi cila manh
[Zn,Bal,(OAc)]" theo 1y thuyet va thuc nghlem
(Hinh 5) da ching t6 sy quy két thanh phan ciia
manh ion nay 1a hop 1y.
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Hinh 4. Phd ESI* MS ctia [Zn,Ba(L),(OAc),].
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Hinh 5. Ty 1¢ pic dong vi ctia manh

[Zn,Ba(L),(OAc)]" theo 1y thuyét va thuc nghiém.

Ph6 "H NMR va su quy Kkét céc tin hiéu cong hudng proton cua phirc chét [Zn,Bal,(OAc),] dua ra
o Hinh 6 va Bang 2.

1.912
— 1.587

Céu tao dir doéin ciia phire chét:
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Hinh 6. Phd 'H NMR cua [Zn,Bal.,(OAc),].
Béng 2. Quy Kkét céc tin hiéu trén phé 'H NMR cua [Zn,Bal,(OAc),]
N-H Hmeta Hpa:a CH2 CH3COO- CH3
8,43 (d) 8,11 (t) 4,06 (s, 1)

HoL 986(0) ;_95H, J=75Hz 3.69(s.1) 138 (s, )

4,08 (q) 1,35 (t)

Phirc chdt - §,357(2)Hz ;’§57(;) Hy 3,92 (q) 1,91 (s) 1,24 (t)

- - J=T7Hz J=7Hz
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Céc tin hiéu trén phd 'H NMR cua phtic
chat twong Ung v&i céc proton cé trong mot
phdi tir, dic diém nay cho thay phirc chat c6 cau
tric dbi ximg. So v6i phd '"H NMR ciia H,L ty
do, & phttc chat ving mit tin hiéu cong huong
ctia proton N-H (9,86 ppm), diéu nay lan nita
khing dinh su deproton héa ctia phdi tir trong
qué trinh tao phuc. D§ dich chuyen héa hoc cua
céc proton vong pyridin trong phitc chat thap
hon so voi trong H,L. ty do, chiing t6 mat do
electron va hiéu Ung thuin tr cua vong thom
trong phirc chat bi giam xudng, hién twong nay
cho phép két luan nguyén tir N vong pyridin da
tham gia phdi trf v6i ion kim loai.

Su ¢6 mat cua hai phdi tt CH;COO'™ trong
phuc chét dugc xac nhan bdi tin hi¢u singlet ¢
1,91 ppm.

Cac proton CH, va CH; trong
[Zn,Bal ,(OAc),] c6 tuong tic spin don gian,
theo kiéu A,Xi. Sy phén tich tin hi€u cOng
huéng cua proton CH, va CH; trong phtic chit,
cho thiy mirc d6 cing nhéc cua lién két (S)C-
N(C,Hs), tang 1én khi phdi tir tao phirc cht.

4. Két luan

Di tong hop thanh cong phirc chit ba nhan
hén hop kim loai [anBaLz(OAc)z] bang cach
cho H2L tac dung tir tr voi hdn hop ion Ba**

* theo ty 1& mol 1a 2: 1: 2. Cic két qua

nghién ctru bang phuong phép phd IR, ESI-MS,

'"H NMR chi ra phtrc chat thu dugc la tinh khiét,

c6 thanh phan chinh bao gdm hai cation Zn*, mot
cation Ba®, hai anion L* va hai anion axetat. Su
phéi trf ciia céc ion kim loai ciing nhur cdu triic ctia
phtrc chat chua xac dinh dugc trong khuén kho cac
phuong phdp nghién ctu nay.
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Synthesis and Characterization of Mixed Metal Complexs
[Zn,Bal.,(OAc),] with the ligand N’,N’ ,N""" N’’’ -tetraetyl-
N,N’’-pyridin-2,6-dicacbonylbis(thioure) (H,L)
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Abstract: Mixed metal complex of Zn(Il), Ba(Il) with N’,N’,N"*’ N’ -tetraethyl-N,N’’-pyridine-
2,6-dicarbonylbis(thiourea) (H,L) have been prepared by one-pot reaction between Zn(OAc),.2H,0,
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BaCl,.2H,0 and H,L in 2: 1: 2 molar ratio in CH;0OH solution. Its composition and structure is
discussed based on IR, ESI-MS and 'H NMR spectroscopy data. The results show that the complex
contains two cations Zn>*, one cation Ba**, two dianionic ligands (L)* and two acetate ligands. The
structure of the compound is predicted to be similar to those of Ca(Il) complexes, in which two Zn(II)
ions bond to the ligands via thiourea moieties and Ba(II) ion occupies the central position and bonds
via pyridine fragment.

Keywords: N’ N’ N°”’ N’”’-tetrachtyl-N,N’’-pyridine-2,6-dicarbonylbis(thiourea), mixed metal
complexes, Zn(Il) complexes, Ba(Il) complexes.



