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TOM TAT

Hai phttc chat méi cta Y, Eu®* véi phdi tir thenoyltrifluoroacetone (HTFTB) va phéi tuo phu tro 1-
(anthracen—9—yl) —N— (pyr1d1n—2—ylmethyl)methanarmne (AnPy) da duoc tong hop. Cau tric cac phuc
chat duoc x4c dinh bang cac phuong phap hoa 1y, két qua cho thiy ion dat hiém co sb ph01 tri tam thong
qua sau nguyén tir oxygen ciia TFTB- va hai nguyén tir nitrogen cua AnPy. Tinh chit quang cta phirc
chat Eu** dugc khao sat bang phuong phap phd hap thy electron (UV-Vis) va phd huynh quang (PL).
Két qua chi ra cac phirc chat nay hap thu quang manh trong vung 200-400 nm. Khi tuong tac voi singlet
oxygen ('0,), cuong d6 phat xa ctia phuc chat Eu** ting gan8 lan va phan mg quang thuan nghich c6
thoi gian ban huy 10 phit. Nhimg két qua nay chimg to tiém nang (mg dung ctia phirc chat Eu®* 1am cam
bién huynh quang nhay va cé kha ning phuc hdi nhanh déi véi '0,.

Tir khéa: Phirc chdt ddt hiém, lanthanide, phoi tir p—diketone, anthracene.

1. MO PAU

Phirc chit cua ion dat hiém ngay cang duoc
quan tdm do tinh chat quang hoc va tir tinh doc
dao. Trong d6, phirc chét europium ndi bat voi kha
ning phat quang manh va c6 vach phét xa sic nét
nén dugc ung dung rong rai trong vat liéu huynh
quang va cam bién (Aggarwal et al. 2025). Yttrium
(Y) tuy khoéng cé dac tinh phat quang nhung c6
ban kinh ion va hoa tri tuvong tu cac lanthanide nén
tao ra cac phurc chat c6 cau triic tuong tuy. Nho do,
ion Y* thuong duoc lwa chon dé nghién ctru co
ché phbi tri trong cac phirc chat dat hiém. Trong
cac phdi tir dwoc phdi tri véi ion dat hiém, phdi
tor thuoéc ho P—diketone duoc nhiéu nha nghién
ctru lya chon vi nhiing vu diém nhu tang do bén,
d6 hoa tan ciia cac phtic chit trong cac dung moi,
cai thién cac tinh chit quang vat 1y nhu hiéu suit
luong tir cao, thoi gian séng dai (Blois et al. 2024;
Li et al. 2024). Trong bao cao nay, thenoyltrifluo-
roacetone (HTETB) — phéi tir ho p—diketone duoc
fluor hoa — dugc sir dung nham tao phuc chit bén
thong qua phdi tri ctia cac nguyén tir oxygen véi
ion Ln**. Sy c6 mat cia nhom trifluoromethyl (—
CF3) trong HTFTB khong chi lam tang tinh acid
cua proton enol, tir do6 thuc day qua trinh tao phtrc,
ma con gop phan 6n dinh cau trac phirc chat thong
qua hiéu tng hut electron manh (Chen et al. 2025;
Lutoshkin et al. 2021). Pong thoi, hé lién hop ©
clia vong thenoyl con hd trg hidu tmg “ing ten”,
gitp hap thu ning lwong anh sing hiu qua va
truyén ning luong toi tim phat quang Eu®, qua

d6 tang cuong do phat xa. Chinh nho cac dic tinh
nay, HTFTB tré thanh mot phdi tir 1y tuéng cho
viéc thiét ké cac phuc chat Ln®* ¢6 tinh 6n dinh cao
va tiém ning Gng dung trong cac hé phat quang.
Bén canh do, viéc lya chon phéi ti phu trg thich
hop ciing dong vai tro quan trong trong viée tdi wu
hoa dic tinh cau trac va tinh chit phat quang cua
phirc chat. Phéi tir 1—(anthracen—9—yl)-N—(pyri-
din—2—ylmethyl)methanamine (AnPy) dugc lua
chon 1am phéi tr phu tro do chira hai nguyén tur
nitrogen c6 thé tham gia phdi tri véi ion Ln** tao
thanh cac phirc chit bén viing. Cling véi d6, AnPy
chura khung anthracene c6 kha nang phan Gng véi
singlet oxygen ('O,) do tao thanh hop chat endo-
peroxide (T.-H. Dinh, Nguyen, and Nguyen 2020).
Nho d6, su két hop gitra HTFTB va AnPy mang lai
hé phirc chat vira c6 do on dinh cao, vira tich hop
kha ning cam bién '0,. Singlet oxygen la oxygen
phén t ¢ trang thai kich thich c6 nang lugng cao
(Wang et al. 2024), c6 thé giy ton thuong nghiém
trong ADN, protein va lipid (Di Mascio et al. 2019;
Singh, Gupta, and Bose 2024). Sy tan cong cia
'0,¢co thé dan dén dot bién gen, bién tinh protein,
lam suy giam chuc nang mang va gay 16 loan hoat
dong té bao. Nhung t6n thuong nay dugc xem la
nguyén nhan gop phan vao su phat trién cta nhiéu
bénh ly nghiém trong nhu ung thu da, duc thuy
tinh thé, viém khop, 130 hoa sdém va mét s6 rbi
loan than kinh (T.-H. Dinh, Nguyen, and Nguyen
2020; Di Mascio et al. 2019).
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cac phtrc chat Eu’* véi p—diketone va cac phdi tir
phu tro di vong, cac hé nay chu yéu tap trung vao
cai thién dac tinh phat quang hodc img dung trong
vat liéu phat sang. Tuy nhién, viéc két hop tinh 6n
dinh cao cia phirc chat p—diketone véi kha nang
cam bién quang 'O, ctia nhén anthracene van chua
duoc khai thac day du Chmh vi vay, trong bao cao
nay chung t6i tién hanh tong hop, xac dinh céu
trac va tinh chit quang ctia phirc chat dit hiém Y™,
Eu® véi phéi tir thenoyltrifluoroacetone va phdi tir
phu trg AnPy c6 chtra nhom thé anthracene, dong
thoi khao sat kha nang tuong tac quang ctuia phuc
chat Eu** véi phan tir '0,.
2. VAT LIEU VA PHUONG PHAP NGHIEN
cUu
2.1. Téng hgp phirc chit diu

Nho tu tor 0,3 mmol (0,091/ 0,110 gam)
YCl,.6H,0/ EuCl,.6H,O trong 20 mL ethanol
vao hon hop 0,9 mmol HTFTB (0,1998 gam) va
0,9 mmol NaOH (0,036 gam) da hoa tan trong
20 mL ethanol. Khudy déu hon hop trén & 50°C
dén khi dung méi bay hoi hét, thu dugc chat bot
mau tring. Sau d6 thém 10 mL ccl,, khuéy déu
¢ nhiét do phong, 1ap lai dén khi thu duoc luong
két taa khong d6i (T. H. Dinh and Nguyen 2021;
T. H. Dinh and Phan 2020). Loc ldy két tia va
lam kh6 ¢ nhiét do phong trong binh hut am
thu dugc phire chét dau [Y(TFTB),(H,0),] (Cl,
hleu suit 80%) va [Eu(TFTB),(H, O) ] (C2 hi¢u
suit 84%).
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2.2. Téng hop phéi tir phu tro

Hoa tan anthracene—9—carbaldehyde (0,103
gam; 0,5 mmol) trong 15 mL hdn hop dung moi
C,H,OH va CHCI, ti I¢ thé tich 2:1, sau d6 thém
tr tr dung dich 2—picolylamine (65 microlit) vao
va khudy déu, dun hdi luu & 50-60°C hdn hop
trong 6 gio. Sau d6 NaBH, du (0,06 gam) dugc
thém vao dung dich, khuay déu va dun hdi luu &
~60°C trong 6 gid dé dang base Schiff dugc loai
bo hoan toan. P6 dung dich ra cdc, khudy dén
khi dung moéi bay gan hét. Pé ngudi, thém 10 mL
CHCI, vao coc trén, khuay déu, sau do cho tiép 20
mL nudc cat, khudy déu khoang 30 phut & nhiét o
phong dé loai boé amine du. Sau d6 cho hdn hop
trén vao phéu chiét, lic manh, chiét 1iy dung dich
san pham c6 mau vang cam. Cho bay hoi dung méi
hoan toan thu duoc san phim AnPy c6 dang keo
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Ln=Y, Eu

mau vang nau (Ghosh et al. 2016). Hiéu sut 79%.
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2.3. Téng hop phirc chit hén hop

Hoa tan 0,3 mmol phic chit dau C1/C2
vao 15 mL dung mé6i C,H,OH. Tiép d6, nho
tung giot dung dich ph01 tu phu tro AnPy (0,3
mmol) da dugc hoa tan trong 15 mL CHCI, vao
dung dich trén. Hon horp duoc khudy ¢ nhlet
d6 phong cho dén khi thé tich dung dich giam
xudng con khoang 5 mL, luc nay két tua bit dau
hinh thanh. Tiép tuc khudy cho dén khi lugng
két tua khong thay d6i (T.-H. Dinh, Nguyen, and
Nguyen 2020). San pham [Y(TFTB),AnPy] va
[Eu(TFTB),AnPy] duoc loc bang may hut chan
khong va lam kho trong binh hat &m ¢ nhiét do
phong. Hiéu suat phan ung la 82% (M1), 83%
(M2).

a C
‘ é U
FiC
y 0\\I_n//or-|2 _EOH LN
,O/O/ \O\OHQ “cH.Cly \N/
o \ J
FBC)\/\ES) 3

2.4. Cdac phwong phdp nghién ciru

Phé khéi lugng (ESI-MS) cua cac phirc chat
dugc do trén may Waters™ SQ Detector 2.

Pho hdng ngoai (IR) ciia cac phirc chat duoc do
trén may IMPACT 410 NICOLET va may FTIR
Affinity—18 trong ving 4004000 cm™', mau do &
dang vién nén véi KBr.

Pho cong hudng tir hat nhan ('H NMR) cac hop
chat duoc do o nhiét d6 298K, dung moi CDCI,
bang may Bruker AVANCE (500 MHz).

Phd hip thu electron (UV—-Vis) cua cac chat
duoc ghi trén may do quang phd hap thu phén ti
Biochrom S60.

Phd huynh quang (PL) ctia cac dung dich phtc
chat dugc do bang may PerkinElmer FL 8500
Spectrophotometer.

3. KET QUA VA THAO LUAN
3.1. Phé ESI-MS

Phd + MS! cua phtrc chit M2 dugc dua ra &
Hinh 1. Bang quy két céac tin hiéu dugc trinh bay
trong Bang 1.

EtOH
CH,Cl,
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Hinh 1. Phé +MS!, cum pic dong vi theo Iy thuyét va thwe nghiém ciia M1 (a), M2 (b) Phd -MS!,
cum pic dong vi theo ly thuyet va thwe nghiém ctia M1 (c), M2 (d)

Trén pho —MS' ctia cac phtrc chat M1, M2
déu xudt hién cac pic c6 m/z = 972,71; 1036,66
tuong g voiion [Y(TFTB),] va [Eu(TFTB) I
Két qua pho khéi luong chi ra cac phuc chét da bi
phén tach thanh cdc manh ion, trén phd -MS' ¢6
hién tugng tao ra manh ion phan tu [Ln(TFTB) 1
trong d6 ion dat hiém két hop voi bon phdi tir
TFTB-. Piéu nay cé thé giai thich do trong qua
trinh ion hoa, mot phdi tir TEFTB-tu do trong mau
hodc tir cac phan tir 1an can c6 thé phdi tri véi
ion Ln* mang dién tich dwong cao dé hinh thanh
ion [Ln(TFTB),] 6n dinh va d& phat hién trong
pha khi (William) and McIndoe 2005). Tuong
tu, trén phd +MS' ciia M1, M2 ciing xuit hién
tin hi¢u m/z 299,08 va 299,14 tuong Grng véi ion
[AnPy+H]" cta cac phirc chat, cho thiy phdi tur
AnPy di tach ra khoi phuc chat va bi proton hoa
trong qua trinh ion hoa.

Bang 1. Quy két cac manh ion trong phé +MS!
ciua M1 va M2

Elh‘;l: Ph6MS  m/z Q;gf;‘“

it MS' 97271 [Y(TFTB),|
+MS' 299,08  [AnPy+H]'

' “MS'  1036,66 [Eu(TFTB),J
+MS' 299,14  [AnPy+H]'

Ngoai ra, do anh huéng cta hiéu tmng dong
vi, phd khéi lugng cho thdy su xudt hién cia
cac cum pic phén tir voi cac dong vi khac nhau.
Chiing t6i da st dung phan mém MassSpec dé
hd tro phan tich pho. Pic phan tir ¢6 cudng do
16n nhat duoc quy udce 1a 100%, tir d6 xac dinh
ty 1¢ cuong do cua cac dinh con lai. Két qua cho
théy ti lé déng vi thu dugc tir thyc nghiém trong
phd £MS' déu phu hop véi gia tri du doan ly
thuyét (Hinh 1). Tt nhitng dit kién nay c6 thé
xac dinh cong thirc gia dinh cua phuc chat M1
va M2 1a phu hop.

3.2. Phé hong ngoai

Phd hong ngoai (IR) ciia phirc chat M2 duoc
dua ra ¢ Hinh 2. Cac dai hap thy déc trung clia cac
phirc chét trinh bay ¢ Bang 2.
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Bang 2. Ciac dai hap thu dic trung trong phd IR ciia cac phire chit (v, cm™)

Hop chét Von Ve-o Ver Vino Vinn
C1 3.170 1.604 1.304 583 -
C2 3.309 1.604 1.302 582 -
M1 — 1.598 1.303 581 414
M2 - 1.596 1.301 580 415

Két qua pho IR cho thay, cac phtc chat dau C1,
C2 ¢6 su xuét hién cac van hép thu dac trung cho
dao dong hoa tri cia nhém hydroxyl trong vung tur
3.000 — 3.450 cm™! (Ilmi, Haque, and Khan 2019),
trong khi phtrc chit hdn hgp M1, M2 khong xuit
hién cac dao dong nay chung to6 cac phan tir nudc
da bi day ra khoi cau phdi tri. Trong phirc chat hon
hop M1 va M2, dao dong kéo dan cuia nhém car-
bonyl C=0 lan luot & 1.598 va 1.596 cm!, thap
hon tan s6 dic trung trong cac phirc chat dau (Ilmi,
Haque, and Khan 2019). Phd IR con cho thiy

] C1

su xuat hién cua cac dai hap thu ¢ 1.301-1.304
cm™!, duge gan cho dao dong dac trung cua cac
nhom C—F trong phéi tir TETB- cua céc phirc chat
(Essahili et al. 2024). Dao dong hoa tri cta lién két
Ln—O trong cac phirc chat thé hién & mot vai van
trong ving 580583 cm!. Khéc véi cac phirc chit
dau, trén phd IR cua M1, M2 con c6 sy xuét hién
cua cac van hép thu déc trung cho lién két Ln—N
& tan s& 414415 cm. Cac két qua trén ching
minh phdi tor TETB- va AnPy da phdi tri v6i ion
dat hiém Ln’*.
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Hinh 2. Phé IR ciia cac phirc chat

3.3. Phé cong hwéng tiv hat nhin phéi tir AnPy va phirc chat M1 duoc thé hién trong
Phé cong huong tir hat nhan ('H NMR) cua Hinh 3.
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Hinh 3. Ph6 'H NMR ciia phdi tir AnPy va phirc chat M1

Céc tin hiéu trén phé 'H NMR cua phirc chat
M1 dugc quy gan dua vao cac tin hiéu proton cua
phéi tir ty do AnPy. Trén phdé 'H NMR cua M1,
cac tin hiéu quan sat dugc déu twong tng voi bd
khung proton trong phan tir ctia phirc chat. Trong

do, céc tin hiéu ¢ vung 8,93 — 6,29 ppm dac trung
cho cac proton thudc nhém thiophenyl, anthra-
cene va pyridine (Ahmed and Iftikhar 2019; T.-H.
Dinh, Nguyen, and Nguyen 2020; Ghosh et al.
2016). Do su xen phu gifra cac tin hiéu proton cua
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céc vong thom, viéc quy gan tin hiéu chi yéu dua
vao sy phan tach tin hi€u va ti 1¢ tich phan. Mot
tin hiéu van don tai 6,29 ppm voi tich phan 3,04
cho théy sy hién dién 3 proton cuia 3 nhém C-H
trong cac phdi tir TFTB-, qua d6 cho thiy ion Y**
da phdi tri v6i ba phdi tir nay. Hon nita, trong
phd xuat hién bén tin higu gidn rong tir 5,70-3,43
ppm dugc quy gan cho céac proton H, H, va H .
Su gidn rong cua cac tin hiéu nay la do qua trinh
tao phuc da lam giam sy quay ty do ctia nhéom
—-CH,. C6 thé giai thich rang sau khi tao phuc,
cac nguyén tir N trong ph01 tor AnPy khong con ¢
trang thai dong phang, dan dén cic proton H, H
trong nhom —CH, khong con tuong duong (T.-H.
Dinh, Nguyen, and Nguyen 2020; T. H. Dinh and
Phan 2020). Két qua phd 'H NMR ching t6 céc
phéi tir TFTB- va AnPy da phdi tri v6i ion Y
qua cac nguyén tir oxygen va nitrogen theo ding
ti 16 1Y : 3TFTB~ : 1AnPy. Tur cac két qua thu
dugc, ching t6i dua ra cong thirc cdu tao phuc
chét hdn hop nhu sau:

Ln=Y/Eu

3.4. Phé UV—-Vis

Ph6 hép thu electron cta cac hop chat duoc
do ¢ vung budc song 200-800 nm trong dung moi
CH,CI, nf)ng d6 5.10° M. Két qua phé UV-Vis
clia cac phdi tir va phie chat duoc hién thi trong
Hinh 4.

Két qua phd UV-Vis cho thiy cic phdi tir
HTFTB, AnPy va cac phirc chit déu hap thy quang
manh trong vung budc song tir ngoai (200-400
nm). Trong d6, dai hdp thy & ving song 225-280
nm dugc quy gan cho chuyén mic n—>m* cia
anthracene, cic dai hap thu rong trong khoang
280—400 nm dugc quy gan cho chuyén mirc n—m*
ctia hop phan p—diketonate trong phtrc chat chira
phéi tir TFTB-. So véi phirc chit ddu C1/ C2, phirc
chat hdn hop M1/ M2 c6 xuat hién thém dai hip
thu & 257 nm va mot vai vai phd trong vung tir
360-390 nm tuwong mg cac dai hap thy cta anthra-
cene, diéu nay ching t6 ion Y3/ Eu* da phdi tri
voi ph01 tir AnPy. Do bi cdm theo quy tic Laport
nén gan nhu khéng quan sat duoc cac dai chuyén
4f — 4f ctia ion kim loai trén phd hip thu cua cac
phtc chat.

7 T
300 400
Bwéc séng (nm)

Hinh 4. Phé UV-Vis ciia cac phéi tir va phire
chét
3.5. Phé huynh quang

Phé PL ctia cac hop chit ndng d6 5.10°M trong
CH,CI, dugc do ¢ ving budc soéng 380-710 nm,
kich thich ¢ budc séng 360 nm.

Két qua phd PL déu cho thdy cac chuyén mirc
°D,— 'F, (J = 0-4) cua ion Eu’* (Hinh 5) (T.-H.
D1nh Nguyen and Nguyen 2020). Phirc chat M2
phat xa & cudng do twong d6i thap do trang thai tri-
plet ctia vong anthracenyl ¢ ning luong thip nén
qué trinh truyén nang lugng khong hiéu qua sang
Eu’**, 1am giam kha ning phat quang ctia phirc chét.
Hon nita, vong anthracene con c6 thé lam gian
doan hiéu tng “ang ten” tir cac phdi tir TFTB-dén
ion Eu** (T.-H. Dinh, Nguyen, and Nguyen 2020).
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Hinh 5. Pho PL cia M2 va M2-EPO theo thoi
gian

Khi M2 tuong téc véi 'O, tao thanh hop cht en-
doperoxide (M2—-EPO), cuong do phat xa tai 608 nm
ctia M2-EPO (58957 a.u.) ting 1én gip gan 8 lan so
v6i M2 ban dau (7212 a.u.) (Hinh 5). Cac dinh phat
xa cia M2 va M2-EPO tuong ty nhau va dic trung
cho phat xa ctia phirc chit c6 tim 1a ion Eu®*. Tinh
thom cua vong anthracene trong M2-EPO bi pha
VG tao ra trang thai triplet méi ¢6 muc nang luong
cao hon, phu hop hon cho qua trinh truyén nang
lugng dén ion Eu**. Sy truyén ning lugng truc tiép
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tir cac phdi tir TETB- dén ion Eu** ciing duoc phuc
héi (Dinh et al. 2020). Ngoai ra, su twong tac quang
thuén nghich gitta M2 va M2-EPO ciing dugc theo
ddi theo thoi gian. Két qua cho thdy, phat xa mau
do cia M2-EPO giam nhanh va tr¢ vé nhu ban dau
sau mot khoang thoi gian ngan (~29 phit). Nguyén
nhan la sau mdt thoi glan phén tir 'O, giai phong
khoi M2-EPO, phuc hoi hiéu qua tmh thom cua
vong anthracene. Cuong d0 phat xa cia M2-EPO &

budc song 608 nm theo ddi theo thoi gian cho thiy
phéan g tuan theo phuong trinh déng hoc bac nhat
(Hinh 6), thoi gian ban huy 1a 10 phat. Nghién ciru
chirng minh rang M2 c6 d6 nhay cao véi 'O, va thoi
gian phuc hoi nhanh hon so véi cac phtic chat khac
trong béo cdo trudc do cua nhom tac gia (T.-H. Dinh,
Nguyen, and Nguyen 2020). Két qua nay khang dinh
tiém ning cta M2 ¢6 thé duoc sir dung nhu mot cam
bién huynh quang nhay véi phan tir '0.,.

Equation =a+b'x
1.04 Intercept 10. 85585 +0.046
Slope -0.0708 + 0.0028
] Pearson's r -0.99442
Adj. R-Square 0.98729
10.5 4 -
[ ]
= 10.0 M
-
3
9.5 -
[ ]
L |
9.0 +
[ ]
T T T T T T
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Hinh 6. Biéu d6 héi quy tuyén tinh sy thay déi cwong do phat xa ciia M2—-EPO & 608 nm

4. KET LUAN

Trong nghién ciru ndy, chiing toi da tong hop cac
phirc chat ctia Y** va Eu®* véi phdi tir TFTBva phdi
tir phu trg AnPy. Sy phdi tri ciia ion Ln** véi cac
phdi tir théng qua cac lién két Ln-O va Ln-N da
dugc xac nhan bang cac phuong phap hoa 1y. Cac
phirc chat hap thy manh trong viing tir ngoai tir 220—
400 nm, phtrc chat M2 c6 kha ning twong tac quang
thuan nghlch v6i 'O, thoi gian ban huy khodang 10
phit. Didu nay chung t6 phirc chat khong chi 1a mot

SYNTHESIS, STRUCTURE AND

hé phat quang don thudn ma con dong vai trd nhu
cam bién huynh quang nhay va c6 kha nang phyc
hoi nhanh dbi véi 'O, -Nhirng két qua nay khong chi
gop phan lam sang to cau tric va tinh chat quang
ctia céc phirc chit ma con mo ra hudng tng dung
trong linh vuc cam bién quang hoc.

Loi cam on: Nghién curu nay duwoc thuc hién
trong khudn khé dé tai nghién ciu khoa hoc cdp
co 56, ma s6 T2025-04CB. Nhém tac gid xin chdn
thanh cam on.

LUMINESCENT PROPERTIES

OF MONONUCLEAR COMPLEXES OF Y** AND Euv** WITH

THENOYLTRIFLUOROACETONE AND

1-(ANTHRACEN-9-YL)-N-(PYRIDIN-2-

YLMETHYL)METHANAMINE LIGANDS

Phan Thi Thu Ha', Dinh Thi Hien?, Nguyen Minh Hai*, Ninh Thi Minh Giang'
Received Date: 29/7/2025; Revised Date: 08/10/2025; Accepted for Publication: 09/10/2025

ABSTRACT

Two new complexes of Y** and Eu** with thenoyltrifluoroacetone (HTFTB) and an ancillary ligand 1-(an-
thracen-9-yl)-N-(pyridin-2-ylmethyl)methanamine (AnPy) were synthesized. Their structures were elucidated

'Faculty of Sciences and Technology, Tay Nguyen University;

’Department of Chemistry, Hanoi National University of Education;
‘Department of Chemistry, University of Science, Vietnam National University,
Corresponding author: Phan Thi Thu Ha; Email: pttha@ttn.edu.vn.

6



Tap 19 » S6 5-2025, Tap chi Khoa hoc Tay Nguyén

using physicochemical methods, revealing that the lanthanide ions adopt an eight-coordinate geometry through
coordination with six oxygen atoms from the TFTB- ligands and two nitrogen atoms from the AnPy ligand. The
photophysical properties of the Eu** complex were investigated using UV—Vis absorption and photolumines-
cence (PL) spectroscopy. The results indicate that these complexes exhibit strong optical absorption in the 200—
400 nm region. Upon interaction with singlet oxygen ('O,), the emission intensity of the Eu’* complex increases
by approximately eightfold, and the reversible photoreaction shows a half-life of 10 minutes. These findings
demonstrate the potential of the Eu’* complex as a sensitive and rapidly reversible fluorescent sensor for 'O,.

Keywords: Rare earth complex, lanthanide, p—diketones ligand, anthracene.
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