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Tom tit:

Cic phéi tir bazo Schiff dang salen véi hé dién tir 7 lién hgp thwong hap thu tir ngoai va phat huynh quang manh
ngay cé khi cé6 hay khong cé cac ion kim loai, c6 kha nhiéu bai bio vé sensor quang dang salen nhiam phén tich cac
ion kim loai nhw Zn*, Cu®', Hg*". Trong nghién ciru nay, cac phdi tir salophen c6 nhom thé & vi tri 5 trong vong
salicyl duwge diéu ché tir 1,2-phenylenediamine va cac salicylaldehyd véi hiéu suit cao (>90%) bing sw hd tro ciia
siéu am. Cac dic trung pho ciia chiing nhuw NMR, IR va ESI-MS da dwgc nghién ciru va tinh chit hap thu UV-Vis,
phat xa huynh quang ciia chiing ciing dwoc xac dinh. Hy vong cac phéi tir salophen tong hop dwogc nay hoan toan cé
thé 1am sensor ¢6 dd nhay va dd chon loc cao cho phén tich cac ion kim loai chuyén tiép nhuw Hg?* Cu?', Zn*'.

Tir khéa: din xuit, salophen, tinh chit quang, tong hop.

Chi s6 phén loai: 1.4

M6 dau

Str dung va phat trién cac sensor trong phan tich nhanh
1a mot doi hoi cua sy phat trién, nhat 1a trong thoi ky cach
mang cong nghlep 4.0 ngay nay. Cac bazo Schiff dugc xem
nhu 13 cac phdi tir thuén tlen nhit cho viéc dinh hIo‘ng cac
ion kim loai [1], trong s cac bazo Schiff do phai ké dén
nhom céc bazo Schiff dang salen, dugc diéu ché tir phan ing
ngung tu cua 1,2-diamin véi salicylaldehyd va cac dan xudt
cua nd. Trong nghién ctru cia Mohamad Bagher Gholivand
va déng nghiép, mot sensor quang chon loc Cu?* dya trén
N,N’-bis(salicyliden)-1,2-phenylendiamin (salophen) da
dugc ché tao, sensor nay c6 thé phat hién ion dong trong
ving 5,01x10% dén 6,32x10* M véi gioi han phat hién
4,7x10% M [2]. Trong mdt nghién ciru khac, Duraisamy
Udhayakumari va ddng nghiép di sir dung sensor lam tir
mot salophen don gidn, N,N’-bis(5-nitrosalicyliden)-1,2-
phenylendiamin dé phat hién ra cac ion Hg®" vé6i gi6i han
phat hién 1a 1 pgl [3]. Cac ion kém Zn?* ciing c6 thé dugc
phat hién bang cac sensor huynh quang lam tir salophen [4]
hay tir mot salen [5]. Dé cai thién kha ning phat hién cua
céc sensor, cac dan xuét salen v6i nhiéu dic tinh quy nhu
dé tan trong nudc di duge tong hop nham co thé phat hién
ra ion kim loai trong mdi truong phu hop nhu trong truong
hop phat hién Cu?* trong nude va trong té bao song [6].

Mic du salophen duoc tong hop kha d& dang nhung hiéu
suat phan ung chua cao (72%) [4]. Trong mot nghién ctru
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gan day, chiing toi da tong hop hiéu qua salophen véi su
hd trg cta siéu am dat hiéu suét cao. Dé tiép tuc phat trién
céc sensor quang dua trén cac salophen va dan xuét, trong
nghién ctru ndy chung toi tiép tuc tién hanh tong hop hiéu
qua mot sd dan xuat salophen bang sy hd tro ctia siéu 4m va
danh gia cac tinh chit quang cta chung.

Vat liéu va phuong phap
Héa chit va dung cu

Céc hoa chit sir dung trong nghién ctru nay dwoc mua
tir cac nha cung cip trén thi truong va khong qua khau lam
sach lai. Cac dung moi st dung dugc chung cat phéan doan
trong diéu kién phong thi nghiém. Phdé MS duogc do trén
may Agilent 6310 Ion Trap. Pho IR (4000-400 cm™) dugc
do trén may Perkin-Elmer Spectrum Two. Phd 'H-NMR
(500 MHz) va BC-NMR (125 MHz) duoc do trén may cong
hudng tir Bruker Avance 500 v6i chat chuan noi TMS.

Céc dan xuét cua salicyladehyd dugc diéu ché & Phong
Hoéa hoc xanh, Vién Hoéa hoc theo quy trinh phdn ung
Reimer-Tiemann cai tién cé su dung siéu am [7].

Phwong phdp diéu ché cdc bazo Schiff salophen

Phuong phép chung dé tong hop céc salophen theo tai
li¢u da cong bd [8], cu thé cho lan lugt vao binh cau loai
50 ml ¢6 chira 30 ml etanol mdt lugng 4,6 mmol (0,5 g)
1,2-phenylen diamin va 9,2 mmol salicylandehyt, khuay
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Abstract:

Salen-type Schiff base ligands with big m-conjugated
systems usually exhibit strong UV-Vis absorption
and fluorescence with or without metal ions, and
there are many reports on the salen-type optical
chemosensors for the analysis of metal ions, such as
Zn*, Cu*, Hg*. In this study, salophen-type ligands
derived from 1,2-phenylenediamine and 5-substituted
salicylaldehydes were prepared efficiently using
ultrasounds. These ligands were characterised by
specific spectroscopies including NMR, IR and ESI-MS,
and their photophysical properties of UV-Vis absorption
and fluorescence were determined as well. The salophen
ligands can be used as highly selective and sensitive
chemosensors for the detection of some transition metal
ions such as Hg?*, Cu?*, Zn?" hopefully.
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photophysical properties,

déu ¢ nhiét d6 phong trong 15 phut rdi thyc hién phan tmg
trong bé siéu 4m Power Sonic405 trong 90 phut. Sau khi
phan tng két thuc, dé ngudi, c6 nhiing tinh thé mau cam
xudt hién va ling xudng. Co quay dudi ap suat kém dé loai
hét dung méi va nude. Tién hanh 1am sach bang sic ky cot
diéu ché voi silicagel 230-400 mesh, hé dung méi trién khai
1a n-hexan:EtOAc (9:1), thu dugc cac san phim mau tir
vang dén vang cam. San pham thu duoc tan trong cac dung
moi phan cuc nhu metanol, etanol, etylacetat, chloroform,
dichlorometan, it tan trong eter dau hoa, n-hexan. San phrflm
duogc két tinh trong etyl acetat, sau d6 tinh thé dugc mang di
do cac dic trung phd hoc Mass, IR, 'TH-NMR va BC-NMR.

Phwong phdp dinh gid tinh chét quang ciia cdc
salophen tong hop dwoc
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Tinh chat quang ciia cac san pham salophen dugc danh
gi4 bang phd UV-Vis va phd huynh quang. Mu duoc dung
dé do UV-Vis hoa trong dung moéi CH,CI, ¢ ndng do 2x 19'5
M, pho UV-Vis dugc do trén may Lambda UV-35. Cac mau
vang cam dang bot thu duoc dung dé do huynh quang trén
may Fluorolog (Horiba) tai Trung tdm Phan tich, Vién Hoa
hoc.

Két qua va thao luan
Tf;ng hop va dic trung

Céc phéi tir duoc téng hop theo so dd 1 tir 1 duong
lugng mol 1,2-phenylendiamin véi 2 duong luong mol
salicylaldehyd (hodc cac din xuit) trong dung méi etanol.
Cac phéi t sach thu duoc sau khi két tinh lai trong
ethylacetat va dem do dac cac dic trung pho.

CHO
EtOH
+2 R OH ——>» — =
H H Ultrasounds
2 2
R OH HO R

R Phoi tir

R=H Salophen (1)
R=Cl 5-Clsalophen (2)

R =tbu 5-t-busalophen (3)
R =MeO 5-MeOsalophen (4)

So do 1. Tng hop cac phdi ti salophen.

N,N’-Bis(salicyliden)-1,2-phenylendiamin ~ (salophen):
1,35 g chat rin vang cam (93%). ESI-MS (m/z) 317
[M+H]". '"H-NMR (CDCl,, 500 MHz) & (ppm): 13,04 (s, 2
H, 2 OH); 8,61 (s, 2 H, 2 CH=N); 7,36 - 7,31 (m, 6 H); 7,22
(m, 2H); 7,02 (d, J = 8,5 Hz, 2 H); 6,90 (t, /= 7,5 Hz, 2 H).
“C-NMR (CDCl,, 125 MHz) 6 (ppm): 163,74 (2 CH=N);
161,37 (2 C-OH); 142,56; 133,41; 132,37; 127,72; 119,75,
119,26; 119,01; 117,55 (16 C, ). IR (KBr) (cm™): 3055 (v,
C-H), 2557 (v, O-H), 1613 (v, C=N), 1561, 1481 (v, C=C),
1276 (v, C-N), 1192 (v, C-0), 910, 760 (5, C-H). UV-Vis
(2x10° M, CH,C1,, nm) (¢) : 296 (26755), 335 (32595).

N,N’-Bis(5-Chlorosalicyliden)-1,2-phenylendiamin
(5-Clsalophen): chit rdn mau vang cam (94%). ESI-MS
(m/z) 385 [M+H]". '"H-NMR (CDCl,, 500 MHz) & (ppm):
12,99 (s, 2 H, 2 OH); 8,56 (s, 2 H, 2 CH=N); 7,38 (m, 2
H); 7,35 (d, J=2,5Hz, 2 H); 7,30 (dd, J = 9,0 va 2,5 Hz,
2 H); 7,23 (m, 2 H); 6,99 (d, J= 9,0 Hz, 2 H). *C-NMR
(CDCl,, 125 MHz) & (ppm): 162,48 (2 CH=N); 159,89 (2
C-OH); 142,18; 133,28; 131,27; 128,24; 123,68; 119,91;
119,62; 119,19 (16 C, ). IR (KBr) (cm™): 3052 (v, C-H),
2555 (v, O-H), 1613 (v, C=N), 1566, 1476 (v, C=C), 1274



(v, C-N), 1188 (v, C-0), 814, 722 (8, C-H). UV-Vis (2x10°
M, CH,CL, nm) (¢) : 294 (28175), 337 (28370).

N,N’-Bis(5-t-butylsalicyliden)-1,2-phenylendiamin
(5-t-busalophen): chat rin mau vang cam (91%). ESI-MS
(m/z) 429 [M+H]". '"H-NMR (CDCl,, 500 MHz) § (ppm):
12,80 (s, 2 H, 2 OH); 8,63 (s, 2 H, 2 CH=N); 7,41 (dd, J =
9,0 va2,5Hz, 2 H); 7,35 (d, J=2,5Hz, 2 H); 7,32 (m, 2
H); 7,22 (m, 2H); 6,98 (d, J = 8,5 Hz, 2H) ; 1,31 (s, 18 H).
BC-NMR (CDCl,, 125 MHz) § (ppm): 164,05 (2 CH=N);
159,14 (2 C-OH); 142,86, 141,61; 130,87, 128,63; 127,50,
119,65; 118,52; 117,12 (16 C, ); 34,01 2C , ); 31,41 (6 C ).
IR (KBr) (cm™): 3060 (v, C-H), 2561 (v, O-H), 1622 (v, C=N),
1568, 1487 (v, C=C), 1265 (v, C-N), 1176 (v, C-0O), 822, 757
(8, C-H). UV-Vis (2x10° M, CH,CL, nm) (¢) : 296 (16155),
342 (18015).

N,N’-Bis(5-Methoxysalicyliden)-1,2-phenylendiamin
(5-MeOsalophen): chit rin mau vang cam (92%). ESI-MS
(m/z) 377 [M+H]". '"H-NMR (CDCl,, 500 MHz) & (ppm):
12,56 (s, 2 H, 2 OH); 8,59 (s, 2 H, 2 CH=N); 7,33 (m, 2
H); 7,22 (m, 2H); 6,98 (4 H) ; 6,88 (2 H); 3,79 (s, 6 H).
BC-NMR (CDCl,, 125 MHz) § (ppm): 164,43 (2 CH=N);
155,70 (2 C-OH); 152,22 (2 C-OMe); 142,61; 127,69,
120,82; 119,74; 118,81; 118,40; 115,38 (12 C, ); 55,99 (2
Co)- IR (KBr) (cm™): 3061 (v, C-H), 2539 (v, O-H), 1617
(v, C=N), 1569, 1489 (v, C=C), 1271 (v, C-N), 1162 (v,
C-0), 1031, 822, 755 (5, C-H). UV-Vis (2x10° M, CH,Cl,,
nm) (g) : 294 (30795), 344 (31065).

Nho ¢ sy hd tro cua siéu 4m nén cac san phém thu
duoc déu co hiéu suat cao (>90%), hiéu qua hon hén so véi
truong hop sir dung hoi luu (72%). Cac san pham thu duoc
¢6 mau vang cam, chung c¢6 phd khdi phu hop véi cong thire
dé nghi.

Trén phé '"H-NMR, nhom OH vong thom do ¢6 su tao
lién két H nodi phan tir nén tin hidu xuat hién trong ving
12,56-13,04 ppm. Nhom imin CH=N dac trung cho sy hinh
thanh cua cac phdi tr thuong 1a pic don xuat hién & ving
8,56-8,63 ppm. Cac H vong thom xuét hién trong viing 6,88-
7,41 ppm tly timg dan chat. Cac dan xut 5-r-busalophen va
5-MeOsalophen c6 cac proton ctia nhom ¢-butyl dang pic
don ¢ 1,31 ppm va proton nhom MeO dang pic don ¢ 3,79
ppm tuong Ung.

Phd 3C-NMR cua cac phdi tir thu duoc co cac tin hiéu
dang chu y dic trung cho sy hinh thanh ciia cac phdi tir dugc
khang dinh bang cac tin hiéu C ctia nhém CH=N nim trong
vung 162,48-164,43 ppm. Céc carbon cia nhom C-OH c6
thé duoc thfiy trong vung 155,70-161,37 ppm. Cac tin hiéu
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C vong thom khac nam trong ving 115,38-152,22 ppm. Pic
C ctia nhom #-butyl thudng c6 2 tin hiéu nam & 34,01 ppm
va 31,41 ppm. Pic C cia nhom MeO 1a 1 tin hiéu nam &
55,99 ppm.

Phd IR cua céac phéi tur thu dugc c6 cac tin hiéu dac trung
cho su hinh thanh phéi tur boi tin hiéu dao dong hoa tri cua
lién két C=N xuét hién & 1613-1622 cm'. Dao dong hoa tri
ctia lién két O-H dugc thiy 1a tin hiéu yéu, rong trong ving
2551-2555 cm’. Cac dao dong v cua lién két C-N va C-O
xuét hién trong ving 1265-1276 va 1162-1192 cm’ twong
ung.

Tinh chit quang cua cdc salophen tf;ng hop dwoc

Tinh chat quang UV-Vis va huynh quang cia cac
salophen tong hop duoc dugc trinh bay trong cac gian dd
1va2.

Bang 1. Tinh chat quang clia cac salophen tdng hgp dugc.

Tén hop chit A, (€) Ao ()

Salophen 296 (26755); 335 (32595) 579 (335)
5-Clsalophen 294 (28175); 337 (28370) 598 (337)
5-t-Busalophen 296 (16155); 342 (18015) 606 (342)
5-MeOsalophen 294 (30795); 344 (31065) 594 (344)

Két qua phd hip thy UV-Vis cho thiy, phé UV-Vis cua
phéi tir khéng chira nhom thé salophen thuong cho 2 dinh
hap thy dang cha y & 296 nm véi hé s6 26755 M-'em! va
335 nm v6i hé sé €=32595 M-'em! (bang 1), c6 thé twong
g voi sy dich chuyén electron © — 7*. Khi ¢6 nhoém thé
thi cac phdi tor déu cho 2 dinh hip thu & cac budc song
tuong duong véi cac dinh hap thu cua salophen, cu thé
dinh hép thu thir nhit ndm & 294-296 nm, con dinh hép thu
thir hai dich chuyén nhe sang ving c6 budc song dai hon
0 337-344 nm, tuy nhién cuong do hép thu lai khac nhau
kha rd rét. 2 dinh hap thy cua phdi tir 5-t-busalophen déu
thip hon nhiéu so v6i cac dinh hip thu cua salophen voi
hé s6 e=16155 va 18015 M-'cm™, con véi 5-Clsalophen
va 5-MeOsalophen thi cho dinh héap thy thtr nhit cao hon
salophen véi hé sb €=28175 va 30795 M-'cm’ twong tng,
nhung dinh hip thy th hai lai thip hon salophen véi hé sb
£=28370 va 31065 M-'em twong tng. Tinh trén tong thé
thi kha nang hip thu UV-Vis ciia cac phdi tir thu duge 1an
luot s€ 14 5-MeOsalophen > salophen > 5-Clsalophen >>
5-t-Busalophen (gian d6 1). Nhu vay, cac nhoém thé & vi tri
5 trong vong salicyl da anh huong dang ké dén kha nang hap
thu UV-Vis ctia san phiam thu duoc.
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Gian do 1. Phg UV-Vis clia cac phéi tii salophen tdng hgp dugc.

Phé huynh quang cia cac san pham thu dugc khi kich
hoat & cac budc song tng voi dinh hap thu UV-Vis cuc
dai thr hai, cu thé kich hoat & 335, 337, 342 va 344 nm
cho céc phéi tir salophen, 5-Clsalophen, 5-t-Busalophen va
5-MeOsalophen tuong tmg. Két qua phd huynh quang thu
duoc cho théy cuc dai phat xa cua cac phéi ttr thu duoc lan
lugt ¢ 579, 598, 606 va 594 nm tuong Ung (bang 1), tuy
nhién véi cac cudng do phat xa thip hon kha nhiéu so véi
truong hop cua salophen, thap nhat 1a cua 5-MeOsalophen
(gian do 2).
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Gian db 2. Ph huynh quang ciia cac salophen thu dugc.
Keét luan

Qua nghién ctru nay, mot s6 salophen vo6i cac nhom
thé & vi tri 5 trén vong salicyl duoc tong hop dudi sy hd
trg cua siéu 4m dat hiéu sudt cao (>90%), cac dic trung
phé nhu ESI-MS, NMR, IR cua ching da dugc xac dinh
cho thiy cac két qua phd 1a phi hop véi cac san pham
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tong hop duoc. Tinh chit quang cta cac phdi tir tong hop
duogc ciing duge danh gia cho thiy, cac nhom thé da anh
huong rd rét dén kha ning hap thy UV-Vis va kha ning
phat xa huynh quang ciia cac san pham. Cu thé, kha ning
héip thu UV-Vis lan luot 1a 5-MeOsalophen > salophen >
5-Clsalophen >> 5-t-Busalophen, con kha nang phat xa
huynh quang 1a salophen > 5-z-Busalophen > 5-Clsalophen
>> 5-MeOsalophen, nhu vdy hop chit 5-MeOsalophen hap
thu UV-Vis tdt khong phai la chat phét huynh quang tot.
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