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SUMMARY

The investigations on fluorescence of dipyrenyl calix{4]arene in free state as well as of its
Fé** 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.

I- MO DAU

Calixaren, nhitng oligome vong chia hop
phin phenol va metylen, nhin dugc sy quan tm
ding ké tr cdc nhi nghién ciu do chiing c6
khung phan tir dic biét, c6 thé dugc st dung dé
kién tric nhiing din xudt c6 kha nang tao phiic
t5t véi nhiéu cation v anion. Nhiéu din xust
calixaren ciing di dugc su dung lam sensor
huynh quang r4t hiéu qua [1 - 3]. Hiu hét senso
huynh quang dugce thiét k& sao cho cé sir bién
déi céc tinh chat quang 1y khi cation hay anion
tuong tic v6i chiing. Cic bi€n déi 46 c6 thé la
su chuyén electron gdy nén bdi 4nh séng (PET -
photoinduced electron transfer) [4 - 7], sy
chuyén dién tich gay nén bdi 4nh sing (PCT -
photoinduced charge transfer) [8, 9], sy hinh
thanh excimer/exciplex [10, 11], hoic su chuyén
ning lugng cong hudng (FRET - fluorescence
resonance energy transfer) [12 - 14]. Trong bai
béo trudc [15], ching t6i da trinh bay su hinh
thanh phdt xa hujynh quang excimer cla
dipyrenyl calix[4laren (1) trong hén hop
H,0/CH,CN (4:1, v/v). Thudc thir-huynh quang
nay khd chon loc v6i ion Fe(Ill). Tuy nhién sy

tat phit xa huynh quang excimer vin chwua dugc
giai thich rd rang. Bai bdo nay trinh bay nhimng
két qua ti€p theo véi muc dich lam sing to su
suy giam phdt xa huynh quang khi dipyrenyl
calix[4]aren tao phic véi Fe™.

11 - THUC NGHIEM

Phé huynh quang dugc ghi trén miy RF-
5301PC & Vién Nanosensor, Dai hoc Dankook
(Han Quéc). Dung dich géc Fe(ClO,);, (1,00
mM) dugc pha trong dung dich nudc. Dung dich
gdc dipyrenyl calix{4]aren (0,05 mM) duge pha
trong hén hgp CH;CN/H,O. Su kich thich dugc
thirc hién & budc séng 343 nm. Khe kich thich 3
nm va khe phat xa 1,5 nm.

II - KET QUA VA THAO LUAN
Hinh 1 trinh bay phd hujnh quang cha
dipyrenyl calix[4)aren va phic ctia né v6i Fe™ &
céc diéu kién khic nhau.

Hinh 1 cho thdy khi & trong dung moi
CH,CN, dipyrenyl calix{4]aren thé hién sy phét
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xa monomer manh, khong ¢6 phit xa excimer.
Nguyén nhan 13 vi trong moi trudmg nay hai
nhém pyren & vi tri chéo nhau do sy hinh thanh
lien két hidro néi phan tir (hinh 2a), 1am cho hai
nhém pyren khong cé kha nang tuong tic nt véi
nhau. Tuy nhién, & trong hén hop CH,CN/H,O
lién két hidro bi phd v@, dan dén viéc xudt hién
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twong tdc © do hai nhém nay bay gio & vi tii
song song song v&i nhau (hinh 2b), két qua 1a
xudt hién sy phat xa excimer (dudng b, hinh 1).
Vi trf twong d6i clia cic nhém pyren trong hai
trudng hop ndy ciing dd dugc khing dinh bdi
viéc 161 uu hod c4u triic phan tir bing 1y thuyét
ham mat d6 (DFT) (hinh 3) [15].
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Hinh 1: Phé huynh quang ctia 1 va phiic 1.Fe(III)
(néng d6 ciia 1 14 2,5 pM va ciia Fe® 12 75 uM)

(a) Phé ctia 1 trong CH,CN & nhiét 46 phong

(b) Phd cha 1 trong trong hdn hop H,O/CH,CN (4:1, v/v) & nhiét d¢ phdng
(¢) Phé clia 1.Fe™ trong trong hén hgp H,O/CH,CN (4:1, v/v) & nhiét d6 phong
(d) Phé ciia 1.Fe** trong trong hén hop H,O/CH,CN (4:1, v/v) & trang thdi déng bing

(b)

Hinh 2: Cfu tric clia dipyreny] calix[4]aren trong cdc dung méi khéc nhau
(a) trong CH,CN; (b) trong hén hop H,O/CH,CN (4:1, v/v)



(a) _
Hinh 3: Ciu tric ciia dipyrenyl calix[4]aren mo phong theo 1y thuyét ham mat do
(a) dipyrenyl calix[4]aren trong chan khong; (b) dipyrenyt calix[4]aren khi c6 mit 3 phan wr murde

Khi them Fe** vao dung dich chita dipyrenyl
calix[4]aren, phdt xa huynh quang excimer bi
gizm manh (dudng c, hinh 1) trong khi sy phdt
monomer khong tang lén. Hién twgng nay chimg
t6 ring khi tao phic su tit huynh quang khong
phai do sy thay d6i vi tri tuong d6i clia hai nhém
pyren, vi sy xa nhau ciia hai nhém nay hodc sy
chéo nhau cla chiing s& dan dén su khéi phuc
phdt xa monome [1]. Cuc dai phdt xa huynh
quang excimer cia phic khong khic véi cuc dai
phit xa huynh quang excimer cha dipyrenyl
calix[4]aren tu do, diéu niy ching to sy bién déi
huynh quang trong trudng hop nay khéng lién
quan gi dén co ché chuyén dién tich gay nén bdi
anh sing [1, 8, 9].

Su bién d6i huynh quang cda dipyrenyl
calix[4]aren ty do va phifc chét ciing d& dugc
khio sit v6i sy thay déi pH cha moi trudng
(hinh 4). Ké qui cho thdy cudng do huynh
quang & dipyrenyl calix[4]aren gidm khong
déng ké khi tang pH tix 3,2 - 12,3, ching t6 hiéu
tng PET tix cap electron & nguyén tit N dén hai
nhém pyren 13 c6 xay ra nhumg rt y€u. D6i véi
phifc chat, tir pH = 3,2 - 9,4 thi cudng d6 huynh
quang ciing gidm nhe, sau d6 tang lén khi ti€p
tuc tang pH. Diéu d6 cho thiy hiéu ing PET
cling Xy ra & phiic chét véi mitc d¢ yéu. Sy tang
cudmg do huynh quang & pH > 9.4 ¢6 thé 1a do
st tao phifc hidroxo cla ion Fe™, trd lai mot
phdn dipyrenyl calix[4]aren ty do vao dung
dich. Tém lai hiéu ing PET déng vai trd khéng
ding ké trong sy bién d6i huynh quang ciia

(b)

dipyrenyl calix[4]aren khi ph6i tit ndy tham gia
tao phic véi ion Fe™.

Nhu vay su tit phit xa huynh quang c6 thé
do su chuyén ning lwong (ET) hoic chuyén
electron (€T) tir pyren & trang thdi kich thich
sang Fe* [16, 17]. D€ 1am sdng tO vin dé nay
ching t6i di ti€n hanh do phé huynh quang ciia
phiic & trang thdi déng bang dugc 1am lanh bai
nito 16ng. K&t quéa thu dugc 1a sur phuc héi déng
ké phat xa excimer (dudng d, hinh 1). Trong khi
co ché€ chuyén nang lugng khong lién quan dén
sy thay déi dién tich cla ion kim loai thi quéd
trinh chuyén electron din dén su thay déi nay va
do d6 lién quan dén sy sdp xép cdc phan tir
solvat hod. Nhu vay su han ché viéc di chuyén
clia cAc phan tir solvat hod 1am cho sy chuyén
electron tr® nén khé khan hon, do d6 phat xa
excimer dugc phuc héi. ’

VI - KET LUAN

Trong dung moéi CH,CN, dipyrenyl
calix[4Jaren th€ hién sy phdt xa huynh quang
monomer. Trong moéi trwong hén  hop
H,O/CH,CN (4:1, v/v) ph6i tir nay phdt xa
huynh quang excimer va cudng d¢ phét xa nay
tét di khi tham gia tao phic véi ion Fe™. Viéc
khao sit sy bi€n ddi huynh quang véi sy thay
déi pH ciia méi trudng cling nhu thay déi nhiét
do cho thdy rang su tit phit xa huynh quang
excimer khi cho ion Fe* vdo dung dich
dipyrenyl calix[4]aren 14 do co ch& chuyén
electron tir pyren kich thich dén ion Fe™.
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Hinh 4: Su phu thudc cudng do huynh quang (& 480 nm) clia phdi tir (dudng trén)
va phitc chét (dudmg dudi) vao pH
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