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SUMMARY

SYNTHESIS AND CHARACTERISATION OF SOME TERNARY RARE EARTH
METAL COMPLEXES OF NAPHTHOYLTRIFLOACETONE AND
2.2-DIPYRIDYL N,N-DIOXIDE

Ternary complexes of rare earth metals Y, Pr, Sm, Eu, Tb, Ho with naphthoyl
trifluoroaceton and 2,2 -dipyridyl N,N-dioxide were prepared. IR and NMR
spectroscopies were utilized for structural characterizations of the complex. The results
confirmed that the coordinated water molecules were displaced by 2,2 -dipyridyl N,N -

dioxide and that the coordination of the central metal ion is through oxygen atoms of -
diketone ligand and oxygen atoms of 2,2 -dipyridyl N,N -dioxide.
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1. MO PAU

Trong nhitng nim gan day, phtc chat voi
cac nguyén td dat hiém rat duoc quan tim
boi kha nang phat quang cua ching.
Chung duoc tmg dung trong nhiéu linh
vuc nhu thiét bi quang hoc, dau do phat
quang trong phén tich sinh y, cam bién
phat quang, didt phat quang, vét liéu phat
quang,.... Cac phirc chit dat hiém c6 kha
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ning phat quang 12 do sy chuyén ning
luong tir phdi tir dén ion trung tdm hay
con goi 1a “hiéu Ung dngten”. Dé ting
hiéu qua phat quang, ion dit hiém phai
duogc phéi tri bai phdi tir thich hop dé bao
hoa sb phéi tri cta ion kim loai trung tdm
cling nhu dong vai tro lam angten. f-
dixeton 1a mot trong nhimg phdi tir thich
hop nhét cho ion dat hiém. Theo nhiing



nghién ctru gan day, dao dong lién két C-
lam mét nang luong va do d6 lam giam
kha ning phat quang cua ion dat hiém.
Viéc thay thé lién két C-H trong phdi tir
B-dixeton bang lién két C-F voi ning
luong dao dong thip hon 1a mot cach
hiéu qua dé khic phuc vin d& nay. Hon
nira, phdi tir phu ciing déng vai trd quan
trong trong phtrc chat dt hiém do ching
ngan chin nudc phdi tri voi ion dat hiém
nén lam ting kha nang phat quang cia
phuc chat [2,3,4, 5]. Vi viy chung tdi tién
hanh téng hop va nghién ciru phirc chét
hdn hop cua mot sé nguyén t6 dat hiém
(Y, Pr, Sm, Eu, Tb, Ho) voi
naphthoyltrifloaxeton va 2,2 -dipyridyl
N,N -dioxi.

2. THUC NGHIEM

Chung toi chua tim thay tai liéu nao néi
vé qui trinh tong hop cac phirc chat hdn
hop cua Y, Pr, Sm, Eu, Tb, Ho vo¢i
naphthoyltrifloaxeton (TNB) va 2,2 -
dipyridyl N,N -dioxi. (Bpy-O,). Viéc
tong hop cac phirc chat nay dugc méd
phong theo qui trinh tong hop phtic chat
héon hop 2-(2,2,2-Trifloethyl)-1-indonat
cua Eu, Sm vo6i o-phenantrolin trong tai
ligu [1].

2.1. Tong hop cic naphthoyltrifloaceto-
nat dat hiém véi 2,2"-dipyridyl N,N-
dioxi.

Hon hop gdm 0,1 mmol
naphthoyltrifloacetonat dat hiém (Ln-

H trong phdi tir c6 thé 1a nguyén nhan
TNB) va 0,2 mmol Bpy-O, trong 30mi
methanol duoc khudy déu trong 2h &
50°C. Khi dung dich con khoang 5ml,
phuc chit tach ra. Loc, rira két tia bang
hon hop dung méi ruou - nudc ti 16 1:3 va
lam kho & nhiét d6 phong. Mau sic cua
cac san pham dwoc md ta trong bang 1.
Hi¢u suét 70~80%.

2.2. Cac phuwong phap nghién ciru

Ham lugng ion dat hiém trong cac phtic
chat dugc xac dinh bang phwong phap
chuin d6 complexon dua trén phan mg
tao phtic bén cua ion dat hiém véi EDTA
& pH ~ 5 va chit chi thij 1a asenazo III.
Pho hong ngoai duoc ghi trén may FTIR
8700, trong vung 400-4000 cm™, theo
phuong phap ép vién KBr tai Vién Hoa
hoc, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

Phé cong hudng tir hat nhan "H-NMR va
BC-NMR ciia Y(TNB)3.Bpy-O; duoc ghi
trén may Bruker-500MHZ ¢ 300k, dung
moi CDCls, tai Vién Hoa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Phin tich ham lwgng kim loai
trong phirc chat

Két qua ¢ bang 1 cho thdy ham luwong
kim loai tinh theo cong thirc gia dinh cua
cac phirc chat tuong d6i phu hop vai két

qué xac dinh bang thyc nghiém.
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Bdng 1. Két qua phan tich ham lugng kim loai trong cac phirc chat.

o Mau sic Ham luong ion kim loai trong phirc
STT Cong thuc gia (’imh cua phuc clia chat (%)
chat . )
Phtrc chat Ly thuyet Thuc nghiém
1 Y (TNB)s. Bpy-O, Tring 8.30 8.28
2 Pr(TNB);. Bpy-O; Xanh nhat 12.54 12.52
3 SM(TNB);. Bpy-0; Vang nhat 13.24 13.23
4 Eu(TNB)3. Bpy-0, Hong nhat 13.39 13.38
5 Th(TNB)s. Bpy-O, Vang nhat 13.92 13.90
6 Ho(TNB)3. Bpy-O, Vang nhat 14.37 14.35
3.2. Pho hong ngoai
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Viéc quy két cac dai hap thu trong phd

hong ngoai cua cic phtc chat dua trén
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Hinh 1: Phd hdng ngoai:

a. EU(TN B)3(H 20)2

b. EU(TN B)g.pr-Oz

viéc so sanh phd cua ching véi pho cua
phoi ti tu do.



Bdng 2. Cdc ddi hdp thu déc trung trong phé hong ngoai ciia phire chdt va phéi tir (v, cm™).

STT Hop chét VsO-H | VsCH(OPPh3+TNB) | Vsc=0 | UsC-F | UsN-O | VUsM-O
1 Bpy-O; i 3064 i - | 11| -
2 | Y(TNB):. Bpy-0, | - 3058 1621 | 1299 | 1191 | 572
3 Pr(TNB)s. Bpy-O, - 3053 1612 | 1296 | 1187 571
4 | Sm(TNB)3. Bpy-O, - 3058 1615 | 1297 | 1192 578
5 Eu(TNB)s. Bpy-O, - 3062 1611 | 1298 | 1196 575
6 Th(TNB)3. Bpy-0, - 3051 1620 | 1300 | 1194 571
7 | Ho(TNB)s. Bpy-0, | - 3062 1616 | 1300 | 1189 | 569

Trong phd hong ngoai clia cac phirc chat
hdn hop khong xuét hién cac dai hap thy
dac trung cho dao dong hoda tri cua nhom
OH trong viing 3000+-3500 cm™, trong khi
cac dai nay thé hién rat rd trong cac phic
chat bac hai tuong mg, chimg to nudc da
bi ddy ra khoi cau phdi tri. Cac dai trong
viing 3051+3064 cm™ thudc vé dao dong
hoa tri cia nhom =CH cua vong thom
naphtalen ciia phdi tir TNB va Bpy-Os.
Dai hip thu tai 1611+1621 cm™ dic trung
cho dao dong cia nhém C=O cua TNB
Cac da vung
1296+1300cm™ thudc vé& dao dong hoéa tri
cua nhom C-F. Dai trong vung 571+578

phéi  tri. trong

cm? duge qui gan cho dao dong hoa tri
cta lién két M-O. Dai hap thu tai 1261
cm? ddc trung cho dao dong cua nhém N-

O trong phdi tir Bpy-O, dich chuyén vé
viing ¢6 sd song thap hon trong cac phtic
chat (1191-1196cm™). Piéu nay chung t6
trong céac phirc chét, lién két kim loai —
phdi tir dd duogc hinh thanh qua nguyén tir
oxi ctia nhém —N-O lam cho lién két N-O
trong phdi tir bi yéu di.

3.3. Cong hwdng tir hat nhan

Pé x4c dinh chinh xac hon céu trac cua
phirc chat, chiing t6i chon mot phuic chat
dai dién 1a phirc chat Y(III) dé nghién ciru
bang phuong phap phd cong hudng tir hat
nhan *H va *C.

Hinh 2 13 phd cong hudng tir hat nhan H
cua phitc Y(TNB)3;.Bpy-O,, su qui gan
cac tin hiéu duogc trinh bay & bang 3. S&
thir twv cdc H cua naphtalen dugc chi ra
trong hinh 4.
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Hinh 2: Phé c¢ng huong tir *H-NMR ciia Bpy-O,

Bdng 3. Sw qui gdn cdc tin hiéu trén phé *H-
NMR cua Y(TNB)ngy-OZ

Vi tri " Tich L
STT Pac diém R Qui gan
(ppm) phan
1 8.83 doublet 2,0 2H cua Cy
2 8.37 singlet 3,0 3H cua C;
53+ . 6H cua C; Cy,
3 753 multriplet | 8,0 cua‘) >
7.92 2H cua C,
12H cua Cs,
7.35+7 .
4 69 multriplet | 16,0 | Cg, C;, Cg, 4H
' cia Cy, C,
. 3H cua CH
5 6.45 singlet 3,0
xeton

Trén phd cong hudng tir hat nhan ‘H cia
Y(TNB)3.Bpy-Oo,
6.45ppm vai ti 1€ tich phan 3.0 dac trung

tin hi€u singlet &
cho proton cua dixeton dugc qui gan cho
3H cua CH trong 3 phéi tir TNB. Céc tin
hiéu ¢ 7.35+8.83ppm dac trung cho
proton cuia vong thom, chling t61 qui gan
cho cac H cua vong naphtalen va vong
bispyridin. Viéc qui gan chil yéu dua trén
su phan tach cua céc tin hi¢u va ti 1€ tich
phan thu dugc. Nhu vay, trén phd cong
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huéng tir hat nhan *H cua Y(TNB);.Bpy-

O, ngoai cac tin hi¢u cong hudng xuat

hién nhu trong phd cong huong tir hat
nhan 'H ctia Y(TNB)3(H,0), con ¢ thém
cac tin hiéu cong huong cua cac nguyén

tr H cua phéi tir Bpy-0s.

Pé khang dinh thém vé ciu trac cua
Y(TNB)3.Bpy-O,, chung t6i st dung
phuong phap cong huong tir **C (Hinh 3,
bang 4).
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Hinh 3: Phé céng huong tir *C-NMR ciia
Bpy-O,

Bang 4: Cdc tin hiéu trén phé “*C-NMR ciia

Y(TNB). Bpy-O,

STT | Vitrdi(ppm) | Dic diém Qui gan
1 187,4 singlet 2C ctia C=0
2 1716 Quartet nhom xeton
3 118,0 Quartet C ctia nhom CF3
. C cua C-H cua
4 92,5 singlet
xeton
10 C cua vong
5 124,6+142,58 singlet naphtalen, 4C
cua vong Bpy




Trén phd *C-NMR xuét hién 18 tin hiéu
cong huong ung vai bd khung cacbon
cia phan t¢ Y(TNB)s3.Bpy-O,. Hai tin
hiéu ¢ 187,4ppm va 171,6ppm dugc qui
gan cho 2 nguyén tor C cia nhoém C=0.
Tin hi€u quartet & 118 ppm Ung voi C
cuia nhéom C-F, tin hiéu don boi &
92,5ppm ung voi C cua nhém CH vung
xeton. Céc tin hiéu ¢ 124,6-142,58 ppm
dac trung cho cacbon vong thom duogc
qui gan cho 14 cacbon cua vong thom,

trong d6 10 tin hiéu cua C vong

CF;
C
d,\b
O—NAa
O—N™
2

naphtalen va 4 tin hi¢u cua C vong
bispyridin.

Do vi¢c qui gan tung tin hiéu la phirc
tap va khong can thiét nén chung toi
khéng qui gan cu thé timg tin hiéu cho C

cua vong naphtalen va von bispyridin.

T cac két qua thu dugc bang phan
tich nguyén td, phuong phap phd hong
ngoai va phuong phap cong hudng tir hat
nhan, ching t6i dua ra gia thiét vé sy
phéi tri cac phirc chat (Hinh 4).

(b)

Hinh 4: Phirc chat (a); Phoi tir (b)

4. KET LUAN

Pi tong hop dugc 6 phuc chat
Ln(TNB)3.Bpy-O,(Ln =Y, Pr, Sm, Eu,
Tb, Ho), va nghién ctru céc san phém thu
duoc bang phuong phap phd hong ngoai.
Pa nghién ctru phirc chit Y(TNB)s.Bpy-
0, bang phuong phap cong huong tir hat
nhan *H va C. Két qua cho thiy co su
phéi tri gitra phdi tir va cac ion kim loai
qua cac nguyén tor oxi cua xeton va qua

cac nguyén tir oxi cua Bpy-O,.

Loi cam on: Nghién cuu nay duoc tai tro
boi Quy phat trién khoa hoc va cong
nghé quéc gia (NAOFOSTED) trong dé
tai, ma s6 104.02-2011.31.
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