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SUMMARY

The investigations on fluorescence of dipyrenyl calix[4]arene in free state as well as of its
Fe’* complex have been carried out with changes in pH, temperature, solvent. The results show
that dipyrenyl calix{4]arene exhibits monomer and excimer emissions depending on nature of
solvent. Based on the way of fluorescence changes under different conditions, the fluorescence
quenching of dipyrenyl calix[4]arene upon complexation of Fe'* is attributed to the electron

transfer from the excited pyrene to Fe’* ion.

- MO PAU

Calixaren, nhitng oligome vong chida hop
phan phenol va metylen, nhan dugc su quan tam
ddng ké tir cdc nha nghién ctu do ching c6
khung phan tir dic biét, c6 thé duoc st dung dé
kién tric nhiing dan xuat c6 kha nang tao phic
tot v6i nhiéu cation va anion. Nhiéu dan xuét
calixaren ciing da dugc st dung lam sensor
huynh quang rat hiéu qua [1 - 3]. Hau hét senso
huynh quang duoc thiét k& sao cho cé su bién
déi céc tinh chat quang 1y khi cation hay anion
tuong tdc v6i ching. Céc bién ddi d6 c6 thé 1a
su chuyén electron gay nén béi 4nh sang (PET -
photoinduced electron transfer) [4 - 7], su
chuyén dién tich gay nén bdi anh sdng (PCT -
photoinduced charge transfer) [8, 9], su hinh
thanh excimer/exciplex [10, 11], hodc su chuyén
nang lugng cong huong (FRET - fluorescence
resonance energy transfer) [12 - 14]. Trong bai
bdo trude [15], ching toi da trinh bay su hinh
thanh phat xa huynh quang excimer cula
dipyrenyl calix[4]aren (1) trong hon hop
H,O/CH,CN (4:1, v/v). Thu6c tht huynh quang
nay kha chon loc v6i ion Fe(Ill). Tuy nhién su

tat phdt xa huynh quang excimer van chua duogc
giai thich rd rang. Bai bdo nay trinh bay nhiing
két qua tiép theo v6i muc dich lam sdng to su
suy giam phdt xa huynh quang khi dipyrenyl
calix[4]aren tao phiic véi Fe™.

II - THUC NGHIEM

Phd huynh quang dugc ghi trén mdy RF-
5301PC & Vién Nanosensor, Pai hoc Dankook
(Han Qudc). Dung dich goc Fe(ClO,); (1,00
mM) duoc pha trong dung dich nuéc. Dung dich
goc dipyrenyl calix[4]aren (0,05 mM) dugc pha
trong hon hop CH;CN/H,O. Su kich thich dugc
thuc hién & budc séng 343 nm. Khe kich thich 3
nm va khe phét xa 1,5 nm.

I - KET QUA VA THAO LUAN
Hinh 1 trinh bay phé huynh quang cua
dipyrenyl calix[4]aren va phic clia n6 véi Fe’* &

céc diéu kién khdc nhau.

Hinh 1 cho thdy khi & trong dung moi
CH,CN, dipyrenyl calix[4]aren thé hién su phat
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xa monomer manh, khong cé phit xa excimer.
Nguyén nhan la vi trong moi truong nay hai
nhém pyren & vi tri chéo nhau do su hinh thanh
lién két hidro ndi phan tlr (hinh 2a), 1am cho hai
nhém pyren khong ¢6 kha nang tuong tac ©t véi
nhau. Tuy nhién, & trong hén hop CH,CN/H,O
lién két hidro bi pha v&, din dén viéc xudt hién
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tuong tic m do hai nhém nay bay gio & vi tri
song song song vGi nhau (hinh 2b), két qua la
xudt hién su phat xa excimer (duong b, hinh 1).
Vi tri twong d6i ctia cic nhém pyren trong hai
truong hop ndy cling di dugc khang dinh boi
viéc t6i uu hod cdu tric phan tir bang 1y thuyét
ham mat do (DFT) (hinh 3) [15].
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Hinh 1: Phé huynh quang ctia 1 va phic 1.Fe(III)
(néng do ctia 112 2,5 uM va ctia Fe** 1a 75 uM)

(a) Phé ctia 1 trong CH,CN & nhiét do phong

(b) Phé ctia 1 trong trong hdn hop H,O/CH,CN (4:1, v/v) & nhiét do phong
(c) Phé clia 1.Fe* trong trong hén hop H,O/CH,CN (4:1, v/v) & nhiét do phong
(d) Phé ctia 1.Fe* trong trong hén hop H,O/CH,CN (4:1, v/v) & trang thdi déng bang

Hinh 2: C4u tric cta dipyrenyl calix[4]aren trong cdc dung moi khac nhau
(a) trong CH;CN; (b) trong hon hop H,O/CH,CN (4:1, v/v)



(a)

Khi thém Fe* vao dung dich chita dipyrenyl
calix[4]aren, phat xa huynh quang excimer bi
giam manh (duong c, hinh 1) trong khi su phat
monomer khong tang 1én. Hién tugng nay ching
t0 rang khi tao phic su tit huynh quang khong
phai do su thay déi vi trf tuong doi chia hai nhém
pyren, vi st xa nhau cta hai nhom nay hoac su
chéo nhau cua chiing sé dan dén su khoi phuc
phat xa monome [1]. Cuc dai phat xa huynh
quang excimer ctia phiic khong khac véi cuc dai
phat xa huynh quang excimer cua dipyrenyl
calix[4]aren tu do, diéu nay chiing t su bién déi
huynh quang trong trudong hop nay khong lién
quan gi dén co ché chuyén dién tich gay nén bdi
anh séng [1, 8, 9].

Su bién d6i huynh quang cta dipyrenyl
calix[4]aren tu do va phic chit cling da dugc
khao sdt v6i su thay déi pH clha moi trudng
(hinh 4). Két qua cho thdy cuong d6 huynh
quang & dipyrenyl calix[4]aren gidm khong
dang ké khi tang pH tir 3,2 - 12,3, chiing t6 hiéu
tung PET tur cap electron & nguyén tit N dén hai
nhém pyren 1a ¢6 xay ra nhung rat yéu. Doi véi
phtc chat, tr pH = 3,2 - 9,4 thi cuong do huynh
quang ciing giam nhe, sau dé tang 1én khi tiép
tuc tang pH. Diéu d6 cho thdy hiéu tng PET
cling xay ra & phitc chat v6i mic do yéu. Su tang
cuong do huynh quang & pH > 9,4 c6 thé 1a do
su tao phiic hidroxo clia ion Fe®, trd lai mot
phan dipyrenyl calix[4]aren tu do vao dung
dich. Tém lai hiéu ting PET déng vai tro khong
ddng ké trong su bién d6i huynh quang cua

(b)
Hinh 3: Cau tric cua dipyrenyl calix[4]aren mo phong theo 1y thuyét ham mat do
(a) dipyrenyl calix[4]aren trong chan khong; (b) dipyrenyl calix[4]aren khi c6 mat 3 phan tlr nuée

dipyrenyl calix[4]aren khi phéi tir nay tham gia
tao phic véi ion Fe™*.

Nhu vy su tat phat xa huynh quang c6 thé
do su chuyén nang luong (ET) hoac chuyén
electron (eT) tir pyren & trang thdi kich thich
sang Fe™ [16, 17]. D& lam sing td van dé nay
ching toi da tién hanh do phé huynh quang clia
phtic & trang thai déng bang dugc 1am lanh bai
nito 16ng. Két qua thu duge 1a su phuc hoi ddang
ké phét xa excimer (dudng d, hinh 1). Trong khi
co ché€ chuyén nang lugng khong lién quan dén
su thay doi dién tich cta ion kim loai thi qua
trinh chuyén electron d4n dén su thay déi nay va
do d6 lién quan dén su sip x€p cdc phan th
solvat hod. Nhu vay su han ché viéc di chuyén
clia cdc phan tir solvat hod 1am cho su chuyén
electron trd nén khé khan hon, do d6 phat xa
excimer dugc phuc hoi.

VI - KET LUAN

Trong dung moi CH;CN, dipyrenyl
calix[4]aren thé hién su phit xa huynh quang
monomer. Trong moéi truong hén  hop
H,O/CH,CN (4:1, v/v) phdi th nay phat xa
huynh quang excimer va cuong do phét xa nay
tat di khi tham gia tao phiic véi ion Fe**. Viéc
khao sdt su bién doi huynh quang véi su thay
déi pH clia moi trudng ciing nhu thay déi nhiét
do cho thdy rang su tat phat xa huynh quang
excimer khi cho ion Fe* vao dung dich
dipyrenyl calix[4]aren 12 do co ché chuyén
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electron tr pyren kich thich dén ion Fe’.
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Hinh 4: Su phu thuoc cuong do huynh quang (& 480 nm) cua phdi tir (dudng trén)
va phtc chat (duong dudi) vao pH
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