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SUMMARY

SYNTHESIS AND CHARACTERIZATION OF Cu®*, Zn?* and Ni** COMPLEXES
WITH ANTHRACENE-CONTAINING LIGAND

This work reports the synthesis and characterization of Cu?*, Zn** and Ni** complexes
with  1,2-bis[(anthracen-9-ylmethyl)amino]ethane. Herein, two ligands were
synthesized:  1,2-Bis[(anthracen-9-ylmethylen)amino]ethane (BAAEl) and 1,2-
Bis[(anthracen-9-ylmethy)amino]ethane (BAAE2). BAAE1l was synthesized via
condensation reaction between ethylenediamine and anthracene-9-carcbadehyde, which
was then reduced by NaBH, in methanol to give BAAE2. The complexes were prepared
from acetate salts of corresponding methanol ions and BAAE2. The formation of the

compounds was investigated by IR, NMR and MS spectroscopy.
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1.MO DAU

Antracen 12 mot hidrocacbon da vong
thom va 1a mot hop chat c6 kha ning
phat huynh quang. Vi vdy antracen va
cac dan xuét cia nd dong vai trd quan
trong trong linh vuc vat liéu phat quang
nhu nguyén liéu cho den laser, diot phat
quang hay cac thiét bj phat sang va trong
nganh coéng nghiép thuc pham, dugc
pham hay noéng nghiép...[1-3]. Phuc
chat cta phdi tr chira hop phan antracen
dugc mong doi s& thé hién tinh chit
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quang 1i dic biét. BAAE2 la phdi tir hai
cang chtra vong antracen cd kha nang
tham gia phan Gng tao phtc chat véi
mudi axetat cia cic ion kim loai chuyén
tiép Cu®*, Zn®* va Ni*'[4, 5]. Bai bao nay
nghién ciru sy tong hop va xéac dinh cdu
tric ctia cac phire chat trén.
2.THUC NGHEM
2.1. Hbéa chit va cic phwong phap
nghién ctru

Tt ca cac hoa chat c6 do tinh khiét

phan tich:  Antracen-9-cacbandehit,



etylendiamin, natri bohidrua, axeton,
metanol, dietyl ete, diclometan, n-hexan
va DMF. Ph hong ngoai (InfraRed
spectroscopy-IR) dugc do trén may
Impact 410 - Nicolet (My)theo phuong
phap ép vién bang KBr. Phd cong
huéng tir hat nhan 'H-NMR (Nuclear
Magnetic Resonance-NMR) duogc ghi
trén may FT -NMR véi dung moi la
CDCl;. Phé khéi luong MS (Mass
Spectrometry) dugc ghi trén may LC—
MSD-Trap-SI v6i dung moi la metanol.
Céacphuong phap IR, *H-NMR va MS
duoc do tai Vién Hoa Hoc-Vién Khoa
hoc va Cong nghé Viét Nam.
2.2. Tong hop
2.2.1. Téng hop 1,2-Bis[(antracen-9-
ylmetylen)amino]etan (BAAEL)

/7 \ DMF/MeOH N N= O
O CHO +HN  NHp — CH=N cH

BAAE1

Antrancen-9-cacbandehit (1,94mmol)
duoc hoa tan trong DMF/CH30H (1:5,
v/v). Etylendiamin (0,97 mmol) trong
metanol dugc thém vao dung dich trén.
Hon hop duoc khudy va dun hoi luu
trong 4h. Phan két tia mau vang duoc
loc, rtra b.':ing metanol va duoc lam kho
trong binh hat 4&m. Hiéu sudt phan wng
dat 86,0%.

2.2.2. Téng hop I1,2-Bis[(antracen-9-
ylmetyl)amino]etan (BAAE2)
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BAAE1(0,907 mmol) dugc hoa tan
trong CH,Cl,/CH3OH (ti 1é thé tich 2:1).
NaBH, (3,9 mmol) trong metanol (3 ml)
dugce thém vao dung dich trén. Hon hop
dugc khudy qua dém ¢ nhiét d6 phong
(trong diéu kién t6i). Phan két tia mau
vang dugc loc, rira nhiéu 1an béng nudc
cit va dietyl ete, sau d6 duoc lam kho
trong binh hat 4m. Hiéu suit phan {ng
dat 80,5%.

2.2.3. Tong hop phirc chdt véi phéi tir
BAAE?2

CCry

NH NH COOCH;
/

E + M(OCOCHg).nH,0 ~um

NH NH/ N

0

Phéi tit BAAE2 trong CH,Cl, dugc thém

vao dung dich mudi axetat ciia cdc kim

loai twong Ung trong metanol (ti 1¢ mol
1:1). Hon hop duogc khay trong 3h (& diéu
kién t6i), sau d6 thém n-hexan dé thu lay
két tua. Két taa duoc loc, ria béng nudc
cit va dietyl ete, sau d6 dugc lam kho
trong binh hat am. Hiéu suit phan
tng:  Zn(BAAE2) 71,5%, Ni(BAAE2)
64,4%, Cu(BAAE2) 75,2%.

3. KET QUA VA THAO LUAN

Phéi tir BAAE] duoc tong hop duwa trén
phdn Ung ngung tu gilta antracen-9-
cacbandehide va etylendiamin véi hi¢u
suat cao (80,6%). Vi phan tmg nay co
ban chat 1a thuan nghich nén BAAEI
dugc khir hoa bang NaBH, dé thu duoc
BAAE2 chira lién két don C-N bén
vitng (hiéu suat: 80,5 %). Hai phéi tir déu
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chira vong antracen kém bén véi anh
sang nén cac phan tmg duoc tién hanh
trong diéu kién t6i. Phdi tir duoc tao
thanh c6 mau vang nhat va tan t6t trong
cac dung moi hitu co nhu CHCIy,
CHCls, DMF... Ban dau phan tng tao
phtre gitra phéi tr BAAE2 va mudi axetat
khong hinh thanh ngay két tiia ma chi
xuit hién khi n-hexan dugc thém vao.
Phire chét thu dugce tan tot trong CH,ClI-
,va it tan trong metanol. Mau sic tuong
Umg cua cic phuc chat Zn(BAAE2),
Ni(BAAE2) va Cu(BAAE2) la vang,
xanh va xanh lam.

3.1. Nghién ciru bang phwong phap
pho hong ngoai

Trén phé hép thu hong ngoai cia
BAAEI1(Hinh 1) khong con dai hap thy
manh cia nhém cacbonyl trong antracen-
9-cacbandehit & 1820-1660 cm™ ma xuét
hién thém dai hap thy tmg voi nhom imin
-C=N- & 1636cm™. Diéu nay chimg to
phan ung ngung tu gitta antrancen-9-
cacbandehit va etylendiamin da xay ra.
Su hinh thanh cia phdi tir BAAE2 tir
phan Umg gitta BAAE1 va NaBH, duoc
khang dinh boi sy bién mat cia dai hap
thu dic trung cua lién két -C=N- trong
phéi tt BAAE! (Hinh 2).
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Hinh 1. Phé hdp thu hong ngoai ciia BAAE]
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Hinh 2. Phé hdp thu hong ngoqi ciia BAAE2

Bdng 1.Bang quy gdn gid tri pho hong ngoai
ciia BAAE2 va cdc phire chat.

, VC-N VCOO- VN-H
Hop chat
(cm™) (cm™) (cm™)
BAAE2 1100 - 1622
Zn(BAAE2) 1107 1501 1662
Ni(BAAE2) 1040 1553 1662
Cu(BAAE2) 1074 1574 1601

Trén phd IR cic phuc chat co sy xuat
hién dai hap thy cua ion axetat & ving
1600-1550 cm™ chimg té ¢6 sy tao phirc
giita phdi tir véi mudi axetat cua cac kim
loai tuong ing (Bang 1).

Khac v6i phirc chat Zn(BAAE2) va
Cu(BAAE2), trén phé hap thu hong
ngoai cta phirc chit Ni(BAAE2) xuét
hién dai hép thu & 3400 cm™ dic trung
cho dao dong hoa tri cua nhom OH trong
phan to H,O (Hinh 3). Nhu vay, nudc co6
thé da tham gia tao cau phdi tri cua ion
Ni?*. Trong khi d6 dai hip thu ung nay
trén phd cua phuc chit Cu(BAAE2) va
Zn(BAAE2) c6 cuong d6 rat yéu hoic
gan nhu khong déng ké (Hinh 4 va 5).
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Hinh 3. Phé hong ngoai ciia phire chat
Ni(BAAE2)

proton thom cta hop phan antracen va
vung truong cao (4,7-2,11 ppm) ung voi
hop  phéan

cac proton no cua

etylendiamin.Ngoai ra, trén phd xuét
hién tin hi¢u singlet gian rdng & vung
truong cao (2,11 ppm) dugc qui gan cho
proton ctiia nhom N-H. Piéu nay duoc
giai thich boi hién tuong 14t nguge ciu

truc chop tam gidc cua nguyén tir N.

Bdng 2.Bding quy két cdc tin hiéu phé ‘H-
NMR ciia phoi tir BAAE2.
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Hinh 4. Phé héong ngoai ciia phire chit
Cu(BAAE2)
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STT| &(ppm) | Do boi Ti(fh Quy gan
phén

1 8,37 Singlet 1 2H (Hy)
2 8,26 Duplet 2 4H (Hyg)
3 7,96 Duplet 2 4H (Hys)
4 7,44 Multiplet | 4 | 8H (Has47)
5 4,70 Singlet 2 4H (CH,)
6 3,16 Singlet 2 4H (CH,)
7 2,11 Singlet 1 2H (-NH-)
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Hinh 5. Phé hong ngoai ciia phire chat
Zn(BAAE?2)

3.2. Nghién ciru bing phwong phap
cong huong tir hat nhan 'H-NMR

Phan trt BAAE2 c6 28 proton nhung trén
phd cong huong tir hat nhan chi xuat
hién 7 tin hi¢u. Piéu nay duoc giai thich
boi tinh ddi ximg cua hop phan antracen
va etylendiamin (Hinh 6 va bang 2).Cac
tin hiéu nay xuat hién ¢ hai ving: ving
truong thip (8,37-7,74 ppm) Gng voi cac

Bdng 3. Bang quy két cdc tin hiéu phé *H-
NMR ciia phike chit Zn(BAAE2)

o S(ppm) | DO boi Tich Quy gén
m 0 DO1
pp 0 bg ohén y g
1 8,42 Singlet 1 2H (Hyo)
2 8,25 Duplet 2 4H (Hyg)
3 8,00 Duplet 2 4H (Hys)
4 7,50 Multiplet | 4 | 8H (Hys67)
5 4,97 Singlet 2 4H (CH,)
6 2,75 Singlet 2 4H (CH,)
2H (-NH),
7 2,16 Singlet 4
6H(-CH,)
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Hinh 6. Phé *H-NMR ciia phéi tir BAAE?2

Trén phd 'H-NMR cua phic chit
Zn(BAAE2) cac tin hiéu Ung véi cac
proton thom cta hop phan antracen hau
nhu khong thay d6i nhiéu so véi ciia phdi
tor (Hinh 7 va bang 3). Hai tin hi¢u singlet
gian rong ¢ 4,9 ppm va 2,8 ppm véi ti 1¢
tich phan 1a 2:2 dugc quy gan cho proton
no cua hop phan etylendiamin, cho thiy
sy tao phtc linh dong cua phdi tir
BAAE2 v6i Zn* .Tin hiéu singlet ¢ 2,1
ppm vai ti 1€ tich phan 1a 4 dugc quy gan
cho proton cua nhém N-H va nhém CHs
cua ion CH3COO’,
tham gia cdu phdi tri. Do d6 ion Zn?'da

ching t6 ion nay da

tao phirc voi phdi tr BAAE2 dang hai
cang va hai ion axetat. Tuy nhién ciu triic
cia phirc chatZn(BAAE2) c6 thé 1a tir
dién hodc vudng phiang. Do phdi tu
BAAE2 c¢6 cdu trac cong kénh va rat
linh dong nén phic chit Zn(BAAE2)
duogc gia thiét ton tai ¢ dang t&r dién (Hinh
8).
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Hinh 7. Phé *H-NMR ciia phirc chat
Zn(BAAE2)

‘_/ o
CH3COO

Hinh 8. Cdu triic gid dinh ciia phirc chdt
Zn(BAAE2)

So v6i phd 'H-NMR cuia phdi tir BAAE2,
cac tin hiéu cua phtc Ni(BAAE2) c6 do
phan gidi kém, gian rong va bi dich
chuyén manh (Hinh 9). Cac tin hiéu bj
chdng chéap 1én nhau hodc 13n vao cac tin
hiéu duong nén. Dic biét, tin hiéu & vung
truong thip ~14 ppm c6 thé dugc quy
gan cho proton ctua phén tir nude. Vi vay,
c6 thé gia thiét rang phac chat
Ni(BAAE2) c6 tinh thuan tir va khong
ton tai & dang vudng phing do co sy
tham gia phdi tri ciia H,O (Hinh10). Két
qua nay phu hop véi két qua nghién
ctru bang phuong phap phd hong ngoai



(Trén phd hdng ngoai cua phic chat
Ni(BAAE2) quan sat thdy dai hip thu cua
nhém OH trong phéan tir H,0).

Hinh 9. Phé H-NMR ciia phitc chdt
Ni(BAAE2)

H
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Hinh 10. Cdu tric gid d;nh ciia phirc chdt
Ni(BAAE2)

3.3. Nghién ciru phirc chit Zn(BAAE2)
bang phwong phap ESI-MS
Trén phdé khdi luong cua phic chét
Zn(BAAE2) khong quan sat thdy manh
ion phan tir [Zn(BAAE2)]" ma chi quan
sat théy su xuat hién cia cum pic co
cuong do manh nhit & m/z = 441.25.
Khoang cach giita cac pic dong vi 1a 1 nén
manh ion c6 dién tich +1 (z = 1). Cum pic
nay dugc quy gan cho ion [BAAE2 + H]".
Piéu nay chi ra rang trong diéu kién ghi
phd, phirc chat Zn(BAAE2) bi pha v& va
phdi tir BAAE2 di bi tach ra tao thanh
manh ion [BAAE2+H]*. Két qua nay phu
hop vé6i su tao phitc chat linh dong cua
phdi tir dugc chi ra trén phd "H-NMR.

4. KET LUAN

Hai phdi tor chira vong thom antracen
BAAE1, BAAE2 da dugc tong hop. Phéi
tr BAAE2 duogc st dung dé tao phuc
chat voi Ni?*, Cu®* va Zn**.Cac két qua
phé hép thy hong ngoai, phd cong hudng
tor hat nhan, da xac nhan phéi to
BAAE2 di tao dugc phtrc chit dang hai
cang voi cac ion kim loai cung voi ion
axetat. Zn(BAAE2) va Cu(BAAE2)
dugcgia thiét ton tai ¢ dang t& dién do su
cong kénh cua phdi tr. Ni(BAAE2) duoc
gia thiét c6 thém H,O trong cau phbi tri
dan dén tinh chit thuan tir cua phirc chat
nay.

Loi cam on: Nghién ciru nay dwoc tai tro
boi Truong Pai hoc Khoa hoc Tw Nhién -
PHQGHN. Md s6 TN-13-11.
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