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Tém tit: Phirc chit Ni(II) cua phdi tir benzamidin bén cang dbi xtng dan xuét tir phenylendiamin
(H,L) dugc tdng hop truc tiép tir phan tng trén khudn gitra Ni(CH;COO),.4H,0, phenylendiamin
va benzimidoyl clorua trong dung méi EtOH. Thanh phan héa hoc va cdu tric ciia phirc chat dugc
nghién ciru bang cic phtic phap phd IR, 'H NMR va nhiéu xa tia X don tinh thé. Cac két qua cho
thdy phuic chat thu dugc c¢6 thanh phan héa hoc 1a [NiL], c6 ciu tric vudng phang, trong d6 ion
Ni(ID) lién Kkét véi phéi t hitu co qua bg nguyén tir cho [S,;N,].

Tir khod: Benzamidin, phoi tir bon cang, phirc chat Ni(II), cau tric X-ray don tinh thé.

1. Mé dau

Benzamidin hai cang va ba cang 12 16p phdi
tur thong dung [1-3]. Phue chat cua ching voi
hau hét cic ion kim loai chuyen tiép da dugc
cong bd [4-5]. Tuy nhién, cho dén nay, c6 rat it
cdc cong trinh nghién ciru vé cdc phue chat cta
hé benzamidin bon cang vi viéc tong hop cic
phdi tir nay la khé khan [6-7]. Phuong phép
thong dung nhét dé tao vong benzamidin 1a cho
benzimidoyl clorua két hop véi cdc hop chat
amin [8]. Theo phuong phap nay, khi cho hgp
chat diamin phan tmg voi benzimidoyl clorua s&
thu dugc benzamidin bén cang. Tuy nhién,
trong giai doan tong hop phdi tir ty do, bén
canh phan tUng chinh tao thanh phdi tir
benzamidin bon cang, con ¢6 phan tmg phy xay
ra su déng vong ndi phan tr va tach loai thioure
ctia hop chét thé mot 1an va tao nén san pham
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khong mong mudn [9]. Trong nghién ctru nay,
ching t6i st dung phan tng trén khudn dé tong
hop tryc tiép phirc chit benzamidin bdn cang
ctia Ni(IT) (khong qua bude tong hop phdi tir tyr
do) tir cac chit diu 1a benzimidoyl clorua,
phenylendiamin va Ni**.

2. Thue nghiém
2.1. Héa chdt va cdc phuong phdp nghién cuu

Nhitng hod chit va dung méi hitu co sir
dung trong cong trinh nay l1a hod chat loai tinh
khiét sin c6 trén thi truong. Phd IR do dudi
dang vién ép KBr trén mdy FTIR 1S-Afinity
cua Shimazu tai Khoa Héa hoc, Truong DH
KHTN. Phé cong hudng tir 'H-NMR ghi trén
mdy Bruker - 500 MHz tai Vién Héa hoc- Vién
Khoa hoc va Coéng ngh¢ Viét Nam, dung moi la
CDCl;. Nhiéu xa tia X don tinh thé do trén may
Bruker D8 Quest tai Khoa Héa hoc, Truong BH
KHTN, bHQGHN.
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2.2. Tong hop phirc chat

Hoa  tan 150 mg (0,6 mmol)
Ni(CH;C00),.4H,0 trong 20 ml C,HsOH khan,
thu dugc dung dich trong sudt mau xanh. Thém
vao d6 54 mg (0,5 mmol) phenylen-1,2- diamin,
dung dich c6 mau xanh ddm hon. Thém tiép 255
mg (Immol) N,N - dietylbenzimidoyl clorua hoéc
269 mg (Immol) N,N - morpholinbenzimidoyl
clorua vao hdn hop phan tng thi mau ctia dung
dich chuyén hoi den, cdc benzimidoyl clorua chua
tan hét. Thém tiép 5 giot Et;N, khudy hdn hop
phan ung & nhiét do thuong, sau 1 gio thi
benzimidoyl clorua tan hét. Trong qud trinh
khudy, mau ctia hdn hop phan tmg chuyén dan
sang den va c6 két tia mau den xuat hién. Sau 3
gio, ngimg khudy, loc két tiia, thu dugc chat rin
mau den. Két tinh lai chét rin trong hdn hop dung
mdi CH,Cl,: CH;OH ( ti 1€ 4: 3 theo thé tich), dé
dung mdi bay hoi tir tir trong khong khi ¢ nhiét do
phong thi thu duoc tinh thé mau den. Vi phan
ung cua N,N - dietylbenzimidoyl clorua, san
phdm dugc ki hiéu 1a [Ni(Phn-E)], hiéu suit dat
73%. Vo6i phan  tng cua NN -
morpholinbenzimidoyl clorua, san phdm duoc ki
hi¢u 1a [Ni(Phn-M)], hiéu suat khoang 78%.

3. Két qua va thao luan

Phan {mg tong hop phdi tir benzamidin bdn
cang tu do tr benzamidoyl clorua va cic diamin
thuong cho hiéu suét thap va viéc tinh ché san
pham gap kho khan. Chinh dleu nay dan dén
hiéu suat chung ciia qua trinh tong hop _phuc
chit kim loai chuyén tiép voi ph01 tur
benzamidin bdn cang thudng rat thap. Tuy
nhién, khi thém mudi Ni(CH;COO), truc tiép
vao h5n hop phéan ng cia benzamidoyl clorua
va phenylendiamin thi s& thu dugc phuc chat
[Ni(L)] v6i hiéu suat cao hon hin. Vai trd cua
Ni** trong phan ung nay dwoc dé nghi nhu
trong trong so do 1. Ban dau phenylendiamin
tao voi Ni** ion phuc chit mau xanh dam cé
cong thirc gia thiét 1a
[Ni(phenylendiamin)(H,0)]** (1). Khi thém
benzimidoyl clorua, phan tmg thé duoc dy dodn
xay ra qua hai giai doan, tao thanh san pham thé
mot 1an (2) va san phém thé hai 1an (3). Trong
san ph?im thé mot lﬁn, nhom NH, con lai cda
phenylendiamin bi khéa béi lién két phdi tri véi
Ni(Il) nén khéng thé déng vong nhu trong
trudng hop cua phéi tir ty do. Nhu vdy, Ni**
dong vai tro tao khuén cho qué trinh hinh thanh
phdi tir benzamidin.

So dd 1. Téng hop phirc chat benzamidin bén cang bang phan tng trén khudn.

Quy trinh tao phitc chét theo phan tng trén
khuon ban dau duoc thuc hién trong dung moi
C,HsOH khan. Tuy nhién, trong dung moi
C,Hs0H thuong thi hién tuong quan sit dugc
cling khong thay dbi va khi dung méi bay hoi tir
tir thi thu dugc tinh thé phtic chat véi hiéu suat
téng hop thip hon khong ding ké so voi phan
ung thuc hién trong dung mdi khan. Nhu vay,

khi thyc hién phan tng trong dung moi thuong
thi sy thiy phin cta cic benzimidoyl clorua
xay ra chdm va khong anh huéng nhiéu dén
hiéu suét phan ing. Mot wu diém nita ciia phan
g trén khuon 1a san pham két tinh tryc tiép tir
hdn hop phan ung. Do d6, viéc tich ldy san
ph?im duogc thuc hién dé dang.
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Hinh 1. Phé IR cua hai phtrc chat [Ni(Phn-E)] (a) va [Ni(Phn-M)](b).

Phé hap thy hdng ngoai (IR) cua phire chat
khong thay xuat hién dai hap thy & vung trén
3200 cm’ (dai hap thu cua vyy). Dai hap thu
dac trung cho dao dong hoa tri cua lién két C=N
ciia khung benzamidin niam trong ving 1500
cm’. Nhu viy, da c6 su tao phirc chit vong
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cang benzamidin va c6 sy gidi tda electron ©
trong vong 1am cho dai hap thy dic trung cho
dao dong hoa tri cta li€n két C =N thudc khung
benzamidin dich chuyén tir vimg 1620 — 1630
cm’' sang viing 1500 cm™
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Hinh 2. Phé IR ctia hai phttc chat [Ni(Phn-E)] (bén trdi) va [Ni(Phn-M)](bén phai).

Phé 'H- NMR (hinh 2) ciing khong xudt
hién tin hiéu singlet NH chan rdng trong
khoang 8 - 10 ppm. Piéu nay khang dinh thém
sy tach loai proton NH trong phan tir phdi tir
khi tao thanh phirc chat. Trén phd 'H- NMR cua

2 phiic chit nay chi hién thi cdc tin hiéu cong
hudng cua mot ntra phan . Diéu nay dugc giai
thich 14 do cau tric d6i ximg cua phue chat.
Trén phé 'H- NMR ciia 2 phirc chat, cdc tin
hiéu proton cua vong phenylen la mot singlet
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kha tu ¢ khoang 6,2 ppm (theo ly thuyet 1a
doublet). Piéu nay c6 thé giai thich boi cau tric
linh déng ciia phirc chat [9].Don tinh thé cua
phirc chat [Ni(Ph-M)] phit hop dé ghi nhidu xa
tia X thu duoc b?ing céch cho bay hoi that cham
dung dich ctia né trong hén hgp CH,CI, -
CH;OH. Két qua xir If hinh anh ctia 22506 phan
xa cho thdy don tinh thé [Ni(Ph-M)] thudc hé

don ta voi cac thong ) mang la a = 17,4258(5)
A, b=16,1493(5) A, ¢ = 20,1586(6) A (thé tich
5672,9(3) A®, ti khéi = 1,4030 g/cm®) véi nhém
d6i xtg khong gian 12 P-1. Ciu tric phan tir
phirc chat dugc trinh bay trong hinh 1. Mot s6
gid tri do dai lién két va géc lién két ciia phirc
chat [Ni(Ph-M)] dugc tém tit trong bang 1.

Hinh 3. C4u tric phén tir cta phirc chit [Ni(Ph-M)] (khong biéu dién nguyén tir H).

Bang 1. Mot sb gid tri d6 dai lién két (A) va géc lién két(°) ctia phite chat [Ni(Ph-M)]

Do dai lién két (A)
i—Sl11 2,167(1) N13-C12 1,328(3)
- 821 2,152(1) N23 - C22 1,339(3)
~NI15 1,898(2) C14 -N13 1,335(3)
—~N25 1,891(2) C24 —N23 1,330(3)
C12-Sl11 1,732(2) N15-Cl4 1,339(3)
C22 - 821 1,728(2) N25 — C24 1,337(3)

Géc lien Két (°)

S11-Ni-N15 96,46(6) N15 - Ni - N25 85,91(8)
S11—Ni-N25 175,52(6) N15 - Ni- S21 178,01(6)
S11 - Nij-S21 81,65(2) N25 — Ni— S21 96,02(6)

Phan tir [Ni(Ph-M)] c¢6 ciu tric vudng
phiang it bién dang véi do léch ra khoi mit
phéng hinh vudng nhiéu nhét chi 12 0,10 A. Phéi
tr {L*} tach hai proton va lién két v6i nguyén
tor Ni trung tdm thong qua cic nguyén tir Nis,
Nos, S“, Soi. Vong chelat benzamidin 6 canh tuy
khong dong phang nhung céc lién két C — N, C —
S trong vong c6 do dai nhd hon d6 dai cua lién két
don C — N, C — S nhung 16n hon d¢ dai cua lién

két doi C = N, C = S twong tmg, ching t6 van c6
su gidi toa electron 7 trong vong.

4. Két luan

Pa téng hop thanh cong phic chit cua
Ni(Il) véi phdi tir benzamidin bon cang dan
xuét tir 1,2-phenylendiamin bang phan tng trén
khudn gitra Ni(CH;C00),.4H,0,
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phenylendiamin va benzimidoyl clorua trong
dung méi EtOH. Viéc tong hop phiic chat theo
quy trinh nay tién hanh dé dang hon so véi quy
trinh tong hop phirc chat tir phdi tir ty do, dong
thoi ¢6 hiéu sudt cao hon. Phirc chat thu dugce
¢6 ciu tric vudng phang, trong d6 Ni lién két

voi

phdi tir qua bd nguyén tir cho [N,S,].
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Synthesis and Structure of Ni(II) Complexes
with Phenylene-1,2-Diamine Benzamidine

Nguyen Thi Bao Yen', Nguyen Minh Hai?, Nguyen Hung Huy”

IDepartment of Chemistry, College of Education, Hai Duong
2Department of Chemistry, VNU University of Science

Abstract: Ni(Il) complexes of symmetrical tetradentate benzamidine ligand derived from
phenylene-1,2-diamine (H,L) were successfully synthesized in a template reaction among
Ni(CH;C00),.4H,0, phenylene-1,2-diamine and benzimidoyl chloride in MeOH media. Chemical compositon
and molecular structure of the compounds were characterized by IR. 1H-NMR spectroscopies and single crystal
X-ray diffraction. The results show the [Ni(L)] composition and a square planar geometry in which Ni(II) bond
to the ligands via donor atome set [N,S,].

Keywords: Benzamidine, tetradentate, Ni(IT) complexes, and single crystal X-ray diffraction.



