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SUMMARY

STRUCTURAL STUDY OF LANTAN(III) COMPLEX WITH
NAPHTHOYLTRIFLUOROACETONE AND 2,2" BIPYRIDINE

A tetrakis lantan(Ill) complex La(TFNB);Bpy has been synthesized, in which TFNB is 4,4,4—
tri- fluoro-1(2-naphthyl)—1,3—-butanedionate and Bpy is 2,2 bipyridin. lIts crystallo structure

was successfully determined and investigated. X-ray crystallo graphic analysis reveals that

this complex is mononuclear structure formed by there TFNB ligands with one Bpy ligand and

one lanthanide ion.
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1. MO PAU

Trong cac nguyén to dit hiém, lantan(III)
c6 ban kinh nguyén tir 16n nhit do d6 luc
hat tinh dién cia chang véi phdi tir yéu
hon, din dén kha ning tao phuc cua
lantan(II) 1a kho khin hon cac nguyén tb
dat hiém khac. Tuy nhién, phirc chit cua
La(III) lai 1a phtrc chit nghich tir con cac
phirc chat dat hiém khac thudn tir, nén phirc
cua La(Ill) thuong dugc chon dai dién cho
cac phuc chit cua cac nguyén t6 dit hiém
dé nghién ctru biang phuong phap phd cong
huéng tr hat nhan [1, 2,3]. Trong cong
trinh ndy, chung t6i tién hanh téng hop va
nghién ctru ciu trac cic phie chit hdn hop

cua La(Ill) véi naphthoyltrifloaxeton
(HTNB) va Bipyridin (Bpy).

2. THUC NGHIEM

Qui trinh téng hop phic  chit
La(TFNB);Bpy dugc moé phdng theo qui
trinh téng hop phuc chit Pr(TFNB);Phen
cuia nhém tac gia [4].

2.1. Téng hep cac naphthoyltrifloacetonat
dat hiém

Hbn hop gém 0,1 mmol naphthoyltrifloaxetonat
dat hiém (La-TNB) va 0,1 mmol 2,2 bipyridin
trong 30 ml metanol duoc khudy déu trong 2
gio ¢ 50°C. Khi dung dich con khoang 5ml,
phtrc cht duoc tach ra. Loc, ria két tha bﬁng
metanol va lam khoé & nhiét d6 phong. San
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pham ¢6 mau tring. Hiéu suit ~ 82%. Tinh
thé mau tring thu duoc trong 7 ngdy bang
cach két tinh lai trong hdn hop dung moéi
CHCIy/ n-hexan.

2.2. Cac phwong phap nghién ciru

Ham lwong ion dét hiém trong cac phirc chit
duoc x4c dinh bing phuong phap chuin do
complexon dua trén phan tng tao phtc bén
cua ion dat hiém véi EDTA & pH ~ 5 va chét
chi thi asenazo III.

Phd hong ngoai duoc ghi trén may FTIR
8700, trong ving 400-4000 cm’, theo
phuong phap ép vién KBr .

Dit ligu nhiu xa tia X don tinh thé cla
phirc chit dugc do trén may nhidu xa tia X
(STOE IPDS 2T) ¢ nhiét d6 200K tai Khoa
Hoa- Truong PHKHTN-DHQGHN. Céu
trac dugce tinh toan va ti wu hoa bang phin
mém SHELXS-97.
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3. KET QUA VA THAO LUAN

3.1. Két qua phan tich ham lwong kim

loai trong phirc chét

Két qua ¢ bang 1 cho thdy ham lwong kim

loai tinh theo cong thirc gia dinh ctia phuc

chit twong ddi phu hop véi két qua xac

dinh béng thuc nghiém.

3.2. Phé hong ngoai

Bdng 1: Két qud phan tich ham lrong kim
logi trong phirc chat

Mau | Ham lugng ion

Cong thirc gia | sic | kim loai trong

TT| dinh ctia phirc | cua | phuc chat (%)
chit phic | Ly | Thuc

chit | thuyét | nghiém

61 | La(TFNB);Bpy Tréng 12.75| 12.74
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S6 song (cm™)
Hinh 1: Phé hong ngoai ciia La(TFNB);(H,0),
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S6 song (cm™)
Hinh 2: Phé hong ngoai ciia La(TFNB);Bpy




Bdng 2: Cdc ddi hdp thu ddc trung trong phé hong ngoai ciia phire chdt

va phéi tir (v, cm™)

STT Hop chat Vs0-H | V sCH(phen+TNB) L c-0 Vsc.F VsM-0 | Vs MN
1 Bis-pyridin - 3045 - - - -
2 La(TNB);.Bpy - 3045 1618 1287 564 473

Trong phé hong ngoai cua phirc
La(TFNB);.Bpy khong xudt hién cac dai
hép thu dac trung cho dao dong hoa tri cla
nhém OH trong ving 3000+3500 cm’™,
trong khi cac dai nay thé hién rit rd trong
phirc bac hai tuong tng, chirng té6 nudc da
bi ddy ra khoi cau phdi tri [4]. Dai trong
ving 3045 cm’ thudce vé dao dong hoa tri
ciia nhom =CH cua vong thom napthalen
cua phdi tir TENB va Bpy. Dai hép thy tai
1618 cm' dic trung cho dao dong cua
nhém C=0 ctuia TENB phdi tri. Su xut hién

ciia dai vy.n 0 viing 475cm™ ching t6 Bpy
dd tham gia phdi tri v6i nguyén tir trung
tam qua N

3.3. Nhiéu xa tia X don tinh thé

Chu trac cua La(TENB);Bpy duoc trinh bay
& hinh 3. Dé tién theo déi va nghién curu,
chiing t6i danh sb cac nguyén tir trong phan
tir ciia phirc chat La(TFNB);Bpy nhu trong
hinh 3. Céac théng sé thuc nghiém quan
trong thu duogc tir cu trac don tinh thé
La(TFNB);Bpy trinh bay ¢ bang 3 va bang

Hinh 3: Cdu triic don tinh thé ciia phite chat La(TFNB);Bpy
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Bdng 3: Mt s6 thong tin vé cau tric ciia tinh thé phire chat La(TNB) ;Bpy

Céng thirc phan tu

C20H20N206F9La

H¢é tinh thé

Don ta (Monoclinic)

Kiéu mang khéng gian

P (don gian)

Théng s6 mang

a=11.1446(3)

b = 23.2630(7)

c=17.7791(6)

o= 90

B=97.1850(10)

y=90
, R,=3.43%
Xdc suat
R, =12.03%

Bdng 4: Mot s6 do dai lién két va goc lién két trong phire chdt La(TNB);Bpy

Dé dai lién két (AY)
Lal-0O4 2,376(2) 04 -C18
Lal -03 2,347(2) 03 -C16 1,262(4)
Lal -O2 2,334(2) 02 -C4 1,274(4)
Lal -05 2,385(2) 1,264(4)
Lal -O1 2,354(2) 05 -C30
al -06 2,342(2) 01 -C2 1,273(4)

Lal -N2 2,569(3) 06 -C32 1,276(4)
Lal - N1 2,583(3) N2 -C48 1,258(4)
Cl-C2 1.531(5) N2 -C52 1,342(4)
C3-C4

1.423(4) NI1-C47 1,340(4)
C>-co 1.419(4 NI -C43 1,329(4)
C8-C7 AP@ ’
C5-Cl8 1.41965) 1,354(4)

1.382(4)
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Géc lién két (°)

04 Lal 05 74,497 02
04 Lal N2 7503(8) 02
04 Lal NI  120,02(8) 05
03 Lal 04 72,147) 05
03 Lal 05 146,15(7) 01
03 Lal Ol  81,428) 01
03 Lal N2  97,75@8) o1
03 Lal NI  73,428) o1
02 Lal 04  7506(7) 06
02 Lal 03  83,58(@) 06
02 Lal 05 82,63(8) 06
02 al Ol 7151(8) 06
02 Lal 06 11237(7) 06

06

N2

Lal N2 148,03(8)
Lal N1 145,16(8)
Lal N2 78,77(8)
Lal N1 130,24(8)
Lal 04 139,20(8)
Lal 05 122,50(8)
Lal N2 140,41(9)
Lal N1 79,33(9)
Lal 04 142,87(7)
Lal 03 142,98(8)
Lal 05 70,77(8)
Lal 01 73,30(8)
Lal N2 85,66(8)
Lal N1 75,62(8)
Lal N1 62,89(9)

Cau trac don tinh thé cua phtc chat cho
thdy ion trung tdm La®" thé hién s phdi tri
8, thong qua su tao thanh lién két véi 6
nguyén tr O cia 3 phdi ttr TFNB va 2
nguyén tir N ciia 1 phdi tir bpy. Cac phirc
c6 dang lang tru day vudng bi van méo, co
hai mit vudng va cac phdi tir hai cang ndi
céc canh ddi dién cta hai mat vuong. Trong
phtrc chét, hai mat vuong duoc xac dinh boi
cac nguyén tir sau: mit thir nhat (N;, N,
031, O32) va mat thir hai (O, Oy, Oy, O2,)
[5]. D6 dai lién két coa La-O Ia
2,334+2,385A°. Do dai lién két ctia La(III)
vOoi cac nguyén tir nito trong Bpy la
2,569+2,583 A”. Goc lién két O-La-O gin
nhu nhau va ndm trong khoang 71- 76° con
goc lién két N-La-N bé hon (63°). Do dai
lien két C(5)-C(18) trong phirc chat
La(TFNB);Bpy 1a 1,382 A®, ngin hon do
dai cua lién két don C—C (1,54 A®) nhung

dai hon so voi lién ket doi C=C (1,34 A%).
Tuong ty, do dai lién két C(30)-O(5) =
1,273 A%; C(4)-0(2) = 1,264 A" trong phuc
La(TFNB);Bpy ciing ngén hon do dai cua
lién két don C—O nhung dai hon so vdi lién
két d6i C=0. Piéu nay c6 thé duoc giai
thich bdi sy giai téa electron 7 trong vong
B-dixetonat khi ion La*" tao phirc voi phéi
tr TENB. Déi v6i cac lién két C-N trong
vong chelat 5 canh trong phtc chét
La(TFNB);Bpy (tao thanh qua su phdi tri
giita ion La*" va Bpy) tuong tng lan luot
C(43)-N(1)= 1,354 A% C(48)- N(2) = 1,342
A%, ciing dai hon so vdi lién két d6i C=N
trong vong Bpy (N(1)-C(47) = 1,329 A®;
C(52)-N(2) = 1,340 A°). Piéu d6 ching t6
da co su giai tda electron m trong vong
chelat nay khi Bpy tham gia tao phtrc. Két
qua cho thiy phirc chit La(TFNB);Bpy c6
cdu truc trong tr Eu(TENB):Bpy [5].
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Céac két qua thu duoc bang phwong phap
nhifu xa tia X don tinh thé cua
La(TNB);Bpy di gop phan khing dinh, khi
tao phtrc chit hdn hop, ion trung tdm La**
hoan toan dugc bao quanh boi cac f-
diketon va phdi tir bpy, cac phdi tir nay c6
thé hap thu ning luwong va chuyén ning
luong hép thu cho ion dit hiém, do d6 mé
ra huéng nghién ctru kha ndng phat quang
ctia ion dat hiém.

4. KET LUAN

D3 téng hop duge phirc chit La(TENB);Bpy
va nghién ctru cac san phim thu dugc bang
phuong phap phd hdng ngoai. Da nghién
ctru ciu tric ciia phire chat La(TNB);Bpy
bang phuong phap nhidu xa tia X don tinh
thé. Két qua cho thiy c6 sy phdi tri giita
phéi tir va ion kim loai qua cac nguyén tur
oxi clia xeton va qua hai nguyén tir nito cta
bpy, La c6 sb phdi tri 8.
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