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Abstract

Anthracene appended new host compounds have been synthesized by imine reaction. Fluorescent open chain
host compounds Trisanthryl-tris(2-aminoethyl)imine 1 was synthesized from the reaction of tris(2-amino-
ethyl)amine and anthracene-9-carboxaldehyde in EtOH. Tris-10-chloroanthryl-tris(2-aminoethyl)imine 2 was
synthesized from tris(2-aminoethyl)amine and 10-chloro-9-anthraldehyde in EtOH. The structures of all reaction
product were identified by 'H NMR, “C NMR, GC/MS, FAB Mass, IR spectrum and DSC. Cation complex-
ation behavior was investigated by fluorescence spectroscopy measurements. The capability of transition metals
catlon recognition between fluorescent open chain host compound 1, 2 were investigated with Co®*, Ni*"and

Cv’

2+ .
sensor of Co°" ion.

", The fluorescence intensity was increased by host compounds corresponding guest cations. The relative
order of fluorescence intensity changes were Co”" > Cu?" > Ni**

. Compound 2 is very sensitive fluorescent
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10-chloro-9-anthraldehyde-2- AldrichAl 9] &3 =
& AH83d &4 gx, tris(2-aminoethyl)amine,
anthracene-9-carboxaldehydes= FlukaAle] EFAE
< A3t MgSO,, EtOH, CHCL, n-hexane,
CH:Clox= Junsei chemicalAle] EFAE-E A3t )

=42 Laboratory devicesAt2] Mel-Temp [ &
2183 Y3, Ao AHEHL Shimadzu IR-470
Spectrometer2 AR83}a] neat'l] @ KBr-tablett] ©. 2
2239t '"H NMR, "C NMR A3 E 3.2 Varian
MercuryAL9] 300MHz NMR Spectrometer=2 23 3}
Rorm, URI/FERE TMSE 3lx, fuE
CDCLE AHE-3tR L, 318H4 o] 4 ppm T2
7158+ tH(multiplicity: s=singlet, d=doublet, t=trip-
let, m=multiplet). AF AHEHL Shimadzui}2]
QP5050 GC Mass Spectrometer2} JoelAl2] IMS 700

P
)

kil

High Resolution Mass SpectrometerS- o] £-3lo] =73
49t AANFEFF2HE Y-S Hewlett PackardA} )
diode array spectrophotometer(HP8523)& A}-£-3} % <
o o] gF AHEZL Jascorl o] FP-6300 3%

23718 AHg3te SA3AS

22, gduy

2.2.1. Trisanthryl-tris(2-aminoethyl)imine 1

ol2 & 7|5 3}ol A tris(2-aminoethyl)amine 0.295
g (2.0 mmol)& EtOH 5 mio} o] Zatia3d] ¥
o 7]o]| anthracene-9-carboxaldehyde 1.26 g (6.0 mmol)
& A7beto] 24X M5 BHAG HSBL Y
A F Agete A AFEVIZ SE AA
3} CHCl; : n-hexane (1 : 5) 0.8 A AR =&
A BAE AU

Yield 56.5%; mp 174~176T; IR (KBr, cm™) 3070
(aromatic, C-H), 2930 (aliphatic, C-H), 1640 (C=N);
'H NMR (300MHz, CDCl3) § 9.38 (s, 3H), 8.46 (m,
6H), 8.33 (s, 3H), 7.91 (m, 6H), 7.40 (m, 12H), 4.22
(t, 6H, J=6.1Hz), 3.40 (t, 61, J=6.3Hz); °C NMR
(300MHz, CDClL;) 6§ 161.34, 131.10, 129.84, 129.13,
128.72, 127.95, 126.49, 125.03, 124.80, 61.26, 55.67,
FAB Mass [M+H]" 711; Anal. Caled for CsiHiuNy: C,
86.16 H, 5.95 N, 7.88. Found: C, 85.46 H, 573 N,
7.71.

2.2.2. Tris-10-chloroanthryl-tris(2-aminoethyl)
imine 2

ol2 T 7|§F 3}l A tris(2-aminoethyl)amine 0.0316
g (0.2 mmol)& EiOH 2 mld] Hof ZatA=o] g
of 7}ell 10-chloro-9-anthraldehyde 0.156 g (0.6 mmol)
= Vet 24X 2bEt EFAIT THEES W
AN F oAHete A AFErIE SE AA
&) CHCl; : n-hexane (1 : 5)e. 82 A ZAA3te] A3k
=g IAE AT

Yield 55%; mp 202~204°C; IR (KBr, cm’) 3070
(aromatic, C-H), 2930 (aliphatic, C-H), 1640 (C=N),
740 (C-Cl); 'H NMR (300MHz, CDCL) & 9.26 (s, 3H),
8.35 (m, 12H), 7.43 (m, 6H), 7.30 (m, 6H), 4.20 (t,
6H, J=6.2Hz), 3.38(t, 6H, J=6.2Hz); BC NMR
(300MHz, CDClL) 6 161.12, 130.92, 129.85, 128.08,
127.51, 126.43, 126.30, 125.10, 124.91, 60.77, 55.02.



Tris(2-aminoethyi}amine

HoN ) NH
HN

Tris(2-amincethyl}amine

30, ¢AEzHMO] ZEE MER SAE SIHS

#3HE 13 2% tris(2-aminoethyl)amineo] Z}Z} an-
thracene-9-carboxaldehyde 2} 10-chloro-9-anthra1dehyde
:39] Bl &8 489 ui(Scheme 1). 3188

& %‘—% 56.5%, ==H2 174~176TT 0l 1, 29] &
£& 55%, AL 202~204Co)th &% 13} 2
% o} IR 23 E#HL 1720~1740 cm™ o A JEWIE
dsl=e] stz R YV FFart ARgbR]AL 1640
em R o) 44 C=N(imine) &4ul7} debyte),

385 19 'H NMR 23] E 3 (Fig. 2)04% § 10
ppm AN YEUE gHs = 4 H32v) A
2b8 30 anthracene®] Az} 27707} & 8.46, 8.33,
7.91, 7.4000 A 77} multipleto. ® eyt on, o]ml
Aol oAz} 3707 § 9.384) A singlet S & VhESE
o}, 18] 31 aminoethyle] WA=} 1270& 2hzk § 4.22

Compound 1

Aol 23 M2e 328 HFEY A B4 1375
sct (\N/\
—=N N
Ethano N
reflux OQ ?
Anthracene-9-carboxaldehyde
Tris(2-aminoethyliminojtrianthracene(1}
Ethanol
reﬂux
10-Chloro-$-anthraldchyde
Tris(2-aminoethylimino)tri-10-chloroanthracene(2
Scheme 1
9} 6 3.40 ppmoil Al 72} triplet©. 8 W I E 3QEH
t}. 8918 2% 18 $AFeHAl 'H NMR 23| E oA

§ 10 ppm AN Uehude gHsl=] 4 v
7} AbE}# 3L anthracene®] FAAA; 24747} & 835,
7.43, 7300 X Z42) multiplet, o} A E) $32} 3
7h7F § 92600 A singlet, aminoethyle] FAAA 1274+
747} § 420, 3.38 ppmol A wiplet© & 338 2la
ek

832 19] "C NMR 23 E(Fig. 3)ell A& o
DAY gart b e Al 6 161.3 ppmol A
UEelyk 1, anthracene®] €4 I A E § 131.1, 129.8,
129.1, 128.7, 128.0, 1265, 125.0, 124.8 ppmoi 4] 2ol
3191, aminoethyl®] ¥t #ZLE 6 61.3, 55.7 ppm
240 FARAT G325 13 vEa) BC
NMR A E o o)A @avt 7P v
21 § 161.1 ppm, anthracene} §4 3 AF 6 1310,
129.9, 128.1, 1275, 126.4, 126.3, 125.1, 124.9 ppm,
aminoethyl®] g4 =8 6 60.8, 55.0 ppm =3 o

cl
Compound 2

Fig. 1. Structures of compounds synthesized.
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Fig. 3. °C NMR spectrum of compound 1 in CDCls.
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Fig. 5. Absorption Spectrum of fluorescent new host

compound 1, 2 [ligand]=4.0x10"°M.

Fig. 6. The expected binding stucture between host com-
pound 1, 2 and guest cation.
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Fig. 7. UV-visible spectrum and fluorescence spectrum of
compound 1.
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addition of guest copper(Il) acetate (Aex=370nm). [2]=4.0x10°M.
[1]=4.0x10"M.
32
30
28
o 26+
T 24
E-y £ o2
& T =
£ 2 184
s g e
% g 14 4
3 12 4
: £ o]
£ b
6]
4]
. 03&0 460 4".30 4;0 4;50 48’0 5430 550 5:10 560 530 BDD €20 B840
380 400 420 44C 400 430 S0C 520 G40 S60 S50 600 60 Wavelength(nm){excited : 370nm/CHCL)
Wavelength{nm)(excited : 370nm/CHCL) Fig. 12. Fluorescence spectrum of 2 and its change upon
Fig. 9. Fluorescence spectrum of 1 and its change upon addition of guest nickel(Il) acetate (Aex=370nm).
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[11-4.0x10"°M.
56 -
z
- 5
= E
.§ §
£ &
7 i
@ w
=
i
) 380 4(‘}0 4:‘20 4;0 4(:;0 déo 560 5&0 54‘10 Q580 64;0 G;“O 630
0380 400 470 440 460 450 500 590 640 560 560 800 620 Wavelengthinm(excited : S70nmiICHCL,)
Wavelength(nm)(excited : 370nmvCHCL,) Fig. 13. Fluorescence spectrum of 2 and its change upon
Fig. 10. Fluorescence spectrum of 1 and its change upon addition of_sguest cobalt(I) acetate (Aex=370nm).
addition of guest cobalt(Il) acetate (Aex=370nm). [2}=4.0x10"M.
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