O DR I ) B 8 3 S, A6, A12.5.,109-113,2003.5
J.Korean Society of Industrial Application,Vol.6,No.2,109-113,May.2003

Coumaringe X3§8l+= A =& &3 A dH =9 FA)
Syntheses New Crown Ethers Containing Luminescent
Coumarin Group(II)
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<Abstract)

We report herein synthetic results obtained
new types of crown ethers containing coumarin
group. Crown ethers containing coumarin group 1~3
are hydroxymethyl-15-crown-5-ether linked with 4-
hydroxy coumarin-4-acetic acid by esterification
reaction. Crown ethers containing coumarin group
|~3 have different cavity in each crown ether rings.
The 12-crown-4 ether with coumarin 1 has the
smallest cavity size. The 15-crown-5 ether with
coumarine 2 has the medium cavity size. The
18-crown-6 ether with coumarin 3 has the largest
cavity size. Therefore each crown ether with coumarin
group will recognize different 1onic radius metal.
Because of different hole size in crown ethers, these
crown ethers seem to be had different selectivity in
luminescent sensors. The crown ethers with coumarine 1~
3 synthesized hydroxymethyl-15-crown-5-ether and 4-
hydroxy coumarin-4-acetic acid same ratio at one to
one. The synthesized crown ethers were characterized

respectively by IR, NMR. GC-Mass.
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Fig. 1. Coumarin® ¥ %3} crown ethers

2. 4 ¥

(1) Alef R 7]7]

Ethyleneglycol+, 34-dihydroxybenzaldehyde, catechol
= AldrichAlel SHFAEFES AHEE I, Cs:C0se
FlukaAle]l S48 ARESIICE  p-Toluenesulfonyl-
chlorlde, NaH, MgSOy nitric acid, DMF, glacial
acetic acidv Junsei ChemicalAle] S A41E2S Alg
&% 3L, sodium hydroxider Kanto ChemicalA}2)
SHAlES A& Catechol& toluenef & A
AAste]  ALgstQom Ay AFL§ Lol
n-butanol, THF &+ sodium metal®} MgSOs& 2
8] AxA1A AL&skA
AAES] YL AT HYM FF B
22 Shimadzu IR-470 spectrophotometers
AR8-8le] neaty] %+ KBr-tabletog =3
staL, #z7] 9 AL Varian 300MHz
spectrophotometers A}&3te] CDCl3& o 7
FAsAL, 3183 o]s L TMSo i ppm
95 7] 58 tHmultiplicity:s=singlet, d=doublet,
t=triplet, m=multiplet).

(2) Coumaring X%8l= crown ether |
o2 7|F38loll A 4-hydroxy coumarine-4-
acetic acid 220mg (Immole)3} 4- Aminobenzo-12
-crown—-4 206mg (lmmole)g ethanol 50ml<
100ml-8-%Fe] 2 FefAAo Yol ol &
H2504 50Tl A 6A1ZF &b uwk af¢c),
& x7] FAE YERY, yg wo)l= gk
FEAMOR WP}y LA Herx WYz}l
F D CHLCl (1:1) 7} E°ls B 7y
71 CH:Cl: H%& F&3lo] 23 5%
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Na2CO3 8oz MojsE F NaCl 890
Z HolFrh. MgSOsE AFA|A 1243 WA
g §F AxAE A} "HEY o spg .

Alumina®  F3A2 A&
chromatographyioll 2|38l ethylacetate
chloroform (1 @ 1)& &2Al# 4 i &S
AAcf. o]AE t}A] Methanol 2 A 4 A &} of
§14) 138 crown ether 12 ¢2ct mp 13657T,
Yield 55%, IR(KBr. cm-1):3070(Arom., C-H),
2930(Aliph.,, C-H), 2740(Alde., C-H), 1100~
1140(C-0), 1650~1690(C=N), 3.55~3.76(m, 14H,-
CHo-0-CHy), 3.75(m, 'H,~(CH2):.CH-0-CHy), 4.21
(d, 2H, CO0O-CH:-) 6.37~746(m, 4H, Ar-H),
“C-NMR(CDCI3, §): 428, ‘684, 685, 709, 712,
71.8, 1085, 1095, 1124, 1522, 1550, 1569, 1204,
1280, 1620, 171.0, MS(EID): m/e 406

column

(3) Coumaring X3} crown ether 2

ol2 gt 7|58l A 4-hydroxy coumarine-4-
acetic acid 220mg (Immole)¥} 4'-Aminobenzo-
15-crown-5 250mg (Immole)& ethanol 50ml&
100ml&-&F2] 2+ Fet23eo Wol X2 F
H2S04 50Col A 6A12F &<t wwk s, Hk-g
27 FAE YEerdig, ¥ U)o |dd 3
EMdog W}t LAS HAL7-A] JZ4 §
# ! CHLCl: (1:1) 7} &9%lv Y 27|
A CHXClz ¥#& F&39 &3 5% NaCO;
8o R MYolF F NaCl 8o g MolFE
k. MgSO4& AEAIA 1241 WA §
ZAE A "9HdEeo o #sdc}. Aluminad
2 A2 AE% column chromatography ' ©f
o] sl ethylacetate : chloroform (1 : 1)& &
g Al A AN BHES LAY olAE A
Methanol® A A A 8l AFAEA aAE 2&
At mp: 123~125TC, Yield 55%, IR(KBr.
cm—1):3070(Arom., C-H), 2930(Aliph., C-H),
2740(Alde., C-H), 1100—~1140(C-0), 1650~
1690(C=0), 'H-NMR(CDCI3, §): 3.54(m, 16H,
-CH2-0-CHy), 3.76(m, 1H, -(CH2):CH-0-CHy),
4.21(d, 2H, CO00-CH:-) 6.37~7.46(m, 4H,
Ar-H), "C-NMR(CDCI3, 8): 42.8, ‘684, 685,
709, 71.2, 71.8, 75.7, 108.5, 109.5, 112.4, 128.0,
155.0, 152.2, 155.0, 156.9, 1204, 128.0, 162.0,
171. MS(ED: m/e 452

(4) Coumaring ¥ § 38} crown ether 3

o2 7|73l A 4-hydroxy coumarine-4-
acetic acid 220mg (Immole)¥} 4'- Aminobenzo-18-
crown-6 29mg (1lmmole)= ethanol 50ml&
100ml-&-#&F2] 2+ &2 Yol =9 F
H2S04 50TColA 6A1ZF &<F gk 3kglck Wt
S 271 ¥ YErdY, vEE drlo= A%
gEMoz WP [LYE ALAA Yz
F & : CHXCl (1:1) 7} &old+= &9 %2y
Zlel A CHCl: H8& F&39 B34 5%
NaxCO3 & Q4o 8 MoldE §F NaCl 890
2 MojEyg, MgSOsx AZAIA 12413 WA
g §F AxAE A "HI}A A7l

Aluminag  FUAE  ALEE
chromatography'iell  2]3}o]  ethylacetate
chloroform (1 : 1)& 8g|AlAH AZSEN
e dArt. o2& dA] Methanol® A4
sl A A E crown ether 12 9%}
m.p: 123~1257T, Yield 55%, IR(KBr. cm-1):
3070(Arom., C-H), 2930(Aliph., C-H), 2740
(Alde., C-H), 1100~1140(C-0), 1650~1690
(C=0), 'H-NMR(CDCI3, 8): 354(m, 20H,-
CH2-0-CHz), 3.76(m, 1H 'H,~(CH2).CH-0-
CHa), 4.21(d, 2H, CO00-CH:-) 6.37~7.46(m,
4H, Ar-H), "C-NMR(CDCI3, 8): 4238, 68.4,
68.5, 709, 71.2, 71.8, 108.5, 1095, 112.4, 128.0,
155.0, 152.2, 1556.0, 156.9, 1204, 128.0, 162.0,
171.0 MS(ED): m/e 496.

column

3. d3 9 @

A E coumaring X§38F= crown ether 1
o) 'H-NMR 29 Ego|A 13 ppm# ol A
Hew 7HaAY FAHAE Al Ao g Al
deg g@qoen, 354ppmelA  crown
ether®] -CH:-O-CHz29 ©5 & 147019 A=
2 YEsT. o 2dH 2ol &) g3 =C00-CHz- 2]
A= olFTHORE 2718 YAAE e
#, coumarin®] WA Qe YAAE
6.37~746ppmol A] v}Fao g 4712 A A7}
zkzb gQlE ek, @ PC-NMR2 ¥ E g of A
 42.8, 684, 68.5, 709, 71.2, 71.8, 75.7, 108.5,
109.5, 1124, 128.0, 155.0, 152.2, 155.0, 156.9,
1204, 128.0, 162.0, 171.9o| A& &Rigto =z Al
dES ¥ & 4 AU
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IR 2" EZA 1660 cm ‘ol -C=0 &5u]7}
7243k Al YERE A, 1035 cm o] -C-O-C &4
b et etk A% AW ECA Fapd

of &ldsl= 4060 Szl YERE Zlo Ry
A B &A3A .
T3 FAE coumaring X3 crown

ether 2] 'H-NMR 2=#E@o]4 13 ppmi*
AolA Yo'l ZIEAIY AR Al Ao
=24 AAdES HAdrden, 3.54ppmel A
crown ether?] -CHz-O-CH:2] t}5& 187 9]
FAAE YEWT. o AEH 2o &)
C00-CHz-9] dAA= olFdor 2719 UA
212 gelglon]  coumarin® WA Lol <9)
= YA = 637~746ppmol A tEdo g 4
el FdA7t zbz AU H PC-NMR2~
HEo| A= 428, 684, 685, 70.9, 71.2, 71.8,
5.7, 108.5, 1095, 1124, 128.0, 155.0, 152.2,
155.0, 156.9, 1204, 1280, 162.0, 171.3 o] &
gelgor YMEE A & + UG,

IR =g Efo]A 1660 cm 'ol -C=0 &5
7v Z+8kAl JERsEAL, 1035 cm ol -C-0-C &
T 7t ZslA YEersth A AHEQA &
Aol s sl 4520 Jaw 7 YERTG Ao
24 AdES F<d3

T3k A ¥ coumaring X35 crown
ether 3¢ 'H-NMR 2#E#e|A 13 ppmit
ol M vowl 7HEAY GAAE Al Ao
24 AAAdES FAE+slon], 3.54ppmol A
crown ether?] -CH;-O-CH:¢] t}%3F 1871 2]
UAAZ EWT o AHEe 3|3
CO0-CHz-9] ¢Adae olsdez 279 44
g A oen, coumarine] WAl e] gl
= YARE 637~746ppmel A thEdto g 4
Mel FAAAZE 22 8l EH AU

gH  PC-NMRAFE#o|ME 428, 684,
68.5, 70.9, 71.2, 71.8, 75.7, 1085, 1095, 1124,
128.0, 155.0, 152.2, 155.0, 1569, 120.4, 128.0,

162.0, 171.9 0|2 & ERlg ez AMAHEE <l
& 4 AAch

R 2¥ERo|A 1660 cm 'l -C=0 F%
7b ZskAl dERs L, 1035 cm ol -C-0-C &
Fu7b 7 debgrh Aw el
wapagel @t 4960 4 w7k et 2

ol AHES U3
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Fig. 2. Chelation of 15-crown-5 ether containing coumarin
and Cs picrate.

1h-crown, ¥-hydro coumanng
15-crown, T-hydro cowmarine (Cs Add)

1.256 =
1.0 =

075+

0.50 ~

025 /
i"x,/

0 00

0.25

Absorption(AL)

T 1
00 400 S00 G600
Wavelength{nm)

Fig. 3. The uv-visible spectrum of 15-crown-5 ether
containing coumarin and after adding Cs picrate

crown ether 2& #% Cs o|&2 ZE2 84
gt MAES YERW Aol 15-crown-59
cavityt Na o|=27]|o] d|Fs= Zo]x|qt
Cs ol 2&8S 8o)3A 3= FHEZE Fig.
3. % Fig. 404 XeoF1 Qi) Fig. 3.&
UV-Visible #3%7|& ‘f’]%ﬁ}ﬁi coumaring A
$} 8l crown ether 23 w4 Cs o< #H7}
¢ Fo 9SS YE E’.a-'!i%‘-f: w52 FH7%
S F7kE e AE Ho Fa 9y, A
Fig. 4o+ Y38 coumaring X§8+=
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crown ether 29} &4 Cs'o|&& H7}g Fo
OAHEE 2t YJEF7IE Fild e
tt. Fig. 3. % Fig. 4.°14 &&le] Cs'e HEL
A9 lariat(F) AR E YENY £ s Ao
coumarin®| U= AtA Q2o Qe v AF 9
AHgol HFHor F&oleg ¥IY3=d
of ki Qlrk, ol g HHE Ed9 crown
ether 2 2§ FHg 4 & Cs'olex & I
T T Ue AeE AZEg Bo HJFAHA »
T %ol WAy How Az}

— 15-crown, 7-hydroxy coumanne
15-crown, 7-hydrosry courmanine (Cs Add)
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Fig. 4. The fivorescence intencity of 15-crown-5 ether
containing coumarin and after adding Cs picrate,

ole{gt HAE Fd] §AE coumaring ¥ =
crown ether 2 ¥  coumaring® ¥ 3} =lariat
crown ether 24 ] ¢zte] G439 Ho)3 FE &
g o8 dFo] 7hdin] Hr} AMF BAALE
Cha =0l i3} o,

¥l =22 2002 Of*Oi18f a1 S x| # | of
2|8 O|FHA<=0| ojof ZAAI=RIL L},
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