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SUMMARY

STRUCTURAL STUDY OF YTRIUM(II) COMPLEX WITH
NAPHTHOYLTRIFLUOROACETONE AND O-PHENANTROLINE

A tetrakis ytrium(Ill) complex Y(TFNB);Phen has been synthesized, in which TFNB is 4,4,4—
tri-  fluoro-1(2-naphthyl)—1,3—butanedionate and Phen is 1,10-phenanthroline. Its

crystallographic  structure was successfully determined and investigated. X-ray

crystallographic analysis reveals that the complex is of mononuclear structure comprising

three TFNB ligands with one ancillary ligand and one lanthanide ion.
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1. MO PAU

Trong sb B-dixetonat ctia cac nguyén t6 dat
hiém, néu nhu B-dixetonat ciia cac nguyén
t6 dat hiém phuc chit cua Pr(III), Sm(III),
Eu(Ill), Tb(Ill), Ho(Ill) dugc nghién clu
rong rai do kha nang phat quang trong ving
nhin thdy [1,2,4,6] thi phtrc chit cua Y(III)
ciing dugc quan tim nho dic diém nghich
tir ciia chung. Nghién ctru cdu trac cta phirc
Y(IIT) gép phin rat 16n vao khing dinh ciu
truc cua cac phuc dat hiém khac. Vi vay,
trong bai bao nay, chiing t6i tién hanh tong
hop va nghién ctru ciu tric phirc chit hén

hop naphthyoltrifloaxeton (TFNB) va o-
phenantrolin (Phen) cua Y(III).

2. THUC NGHIEM

Qui trinh téng hop phirc  chit
Y(TENB);Phen dugc mo6 phdéng theo qui
trinh téng hop phtc chit Pr(TFNB);Phen
cuia nhém tac gia [6].

2.1. Tong hop céc
naphthoyltrifloacetonat dat hiém

Hon hop gdm 0,1 mmol
naphthoyltrifloaxetonat dat hiém (Y-TFNB)
va 0,1 mmol o-phenantrolin trong 30 ml
metanol duoc khudy déu trong 2 giov &
50°C. Khi dung dich con khoang 5ml, phtc



chit duoc tach ra. Loc, rira két tua b?mg
metanol va lam khdé ¢ nhiét dd phong. San
phdm c6 mau tring. Hiéu sut ~ 82%. Tinh
thé mau tring thu duoc bang cach két tinh
lai trong hon hop dung méi CHCly/ n-
hexan.

2.2. Cac phwong phap nghién ciru

Ham luong ion dit hiém trong cac phirc
chit dugc xdc dinh biang phuong phap
chuén d6 complexon dua trén phan tng tao
phirc bén cua ion dit hiém v6i EDTA & pH
~ 5 va chét chi thi asenazo 111

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
(Bruker D8) ¢ nhiét do 200K tai B mon
Hoéa V6 co- Khoa Hbéa hoc -DPHKHTN -
DHQGHN. Déi 4m cuc Mo vdi bude song
Ko (A= 0,710734). Ciu triic dugc tinh toan
va téi wu hoa bang phdn mém SHELXS-97.
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
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Hinh 2: Phé hong ngoai ciia Y(TFNB);Phen.
Bdng 2: Cdc ddi hdp thu ddc trung trong phé hong ngoai ciia phire chdt
va phéi tir (v, em™)

STT Hop Chét Vs0-H V sCH(phen+TNB) U c=0 VsC-F VsM-0 Vs MN
1 Phen 3392 3070 - - - -
2 Y(TFNB);Phen - 3067 1611 1301 582 478

Trong phé hong ngoai cua phirc ctia dai vy 0 ving 478cm’ ching t6 Phen

Y(TFNB);.Phen khong xuit 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 ro trong
phirc bac hai tuong tng, chirng té6 nudc da
bi day ra khoi cAu phéi tri [6]. Cac dai trong
ving 3067 cm’ thudce vé dao dong hoa tri
ciia nhém = CH cuia vong thom napthalen
cua phdi tir TENB va Phen. Dai hip thu tai
1611 cm™’ dic trung cho dao dong cua
nhém C=0 ctia TENB phdi tri. Su xut hién

dd tham gia phdi tri v6i nguyén tir trung
tam qua N

3.3. Nhiéu xa tia X don tinh thé

Ciu trac cua Y(TFNB);Phen duoc trinh
bay & hinh 3. Dé tién theo ddi va nghién
ctru, chung t6i danh sé cac nguyén tir trong
phan tir cia phire chit Y(TFNB); Phen nhu
trong hinh 3. Cac théng sé thuc nghiém
quan trong thu duoc tir cAu tric don tinh
thé Y(TFNB); Phen trinh bay & bang 3 va 4.




Hinh 3: Cdu triic don tinh thé ciia phitc chat Y(TFNB);Phen

Bdng 3: Mt s6 thong tin vé cau triic ciia tinh thé phire chat Y(TFNB);Phen.

Céng thirc phan tu

Cs7H35CloFoN,O6 Y

H¢é tinh thé

Don ta (Monoclinic)

Kiéu mang khéng gian

PZ]/C

Théng s6 mang

a= 12.4964(9)

b= 41.860(3)

c= 11.4684(8)

a = 90°C

B=107.210(2)

y = 90°C

Xdac suat

R, =0.0975, wR, = 0.2624

Bdng 4: Mot s6 do dai lién két va goc lién két trong phire chdt Y(TFNB);Phen

Do dai lién két (A) trong phirc chidt Y(TFNB);.Phen

Y1-N1 2.572(5) 05— C30 1.264 (7)
Y1-N2 2.535(5) 06— C32 1.275 (7)
Y1-01 2.320(4) C2-C3 1.382 (8)
Y1-02 2.302(4) C3-C4 1.416 (8)
Y1-03 2.319(4) Cl16-Cl7 1.386 (8)
Y1-04 2.318(4) C17-CI8 1.432 (8)
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D6 dai lién két (A) trong phurc chit Y(TFNB);.Phen

Y1-05 2.337(4) C31-C30 1.386 (8)
Y1-06 2.268(4) C31-C32 1.419 (7)
o1-C2 1.251 (7) NI - C54 1.351 (7)
02-C4 1.261 (7) NI -C43 1.330 (7)
03-Cl16 1.267 (7) N2 -C53 1.365 (7)
04-C18 1.252 (7) N2 - C52 1.325 (7)
Goéc lién két trong Y(TFNB);.Phen

O1-Y1-02 72.48 (14)

03-Y1- 04 71.99 (15)

O5-YI1-06 72.13 (14)

NI-Y1-N2 64.43 (15)

CAu trac don tinh thé ctua phirc chat cho
thiy ion trung tdm Y*" * thé hién sb 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 cua 1 phéi tir Phen. Phirc c6
dang lang try day vuong bi van méo, c6 hai
mat vudng va cac phéi tir hai cang ndi cac
canh ddi dién cua hai mat vuong. Do dai
lién két cua Y-O l1a 2.26+2.32 A. Do dai
lién két cua Y(III) v6i cac nguyén tur nito
trong Phen 1 2.53+2.57 A. Géc lién két O-
Y-O gin nhu nhau va nim trong khoang
71- 72° con goc lién két N-Ln-N bé hon
(64%). Sb do @6 dai lién két va goc lién két
tuong tu cac phirc chit cing loai da dwoc
cong bd [1]. Trong phuc chit Y(III)), do dai
lién két C-C = 1.37+1.43 A trong vong di
xeton ctia phtrc chit Y(TFNB);.Phen ngin
hon d6 dai cua lién két don C—C (1,54 4%)
nhung dai hon so véi lién két d6i C=C
(1,34 A®). Tuong tu, do dai lién két C-O =
1.26+1.28 A trong vong dixeton cua phirc
Y(TFNB);.Phen 1a 1.25+1.27A ciing ngén
hon d6 dai cua lién két don C—O nhung dai

hon so véi lién két d6i C=0. Piéu nay c6
thé dugc giai thich béi sy giai toa
electron 7w trong vong B-dixetonat khi ion
Y*" tao phtc véi phdi tt TFNB. Ddi véi
cac lién két C-N trong vong chelat 5 canh
trong phtc chit Y(TENB);.Phen (tao thanh
qua su phdi tri gitra ion Y*" va Phen) tuong
tmg 1an luot (C- N = 1.36+1.37 A) ciing dai
hon so voi lién két d6i C=N trong vong
Phen cia phirc chdt twong tng (1,327 A).
Diéu d6 ching to da c6 su giai téa electron
7 trong vong chelat nay khi Phen tham gia
tao phurc.

4. KET LUAN

D3 tong hop duoc phirc chit Y(TFNB),
Phen va nghién ctru cic san phdm thu duoc
bang phuong phap phd hdng ngoai. Di
nghién ctru cdu trac cia  phic chit
Y(TFNB);Phen bang phuong phap nhidu xa
tia X don tinh thé. Két qua cho thiy c6 su
phéi tri gitta phdi tir va ion kim loai qua cac
nguyén tr oxi cuia xeton va qua hai nguyén

tir nito ciia phen, Y ¢6 sb phdi tri 8.
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