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<Abstract>

To extract alkali metal ions and heavy metal 1ons,
search for crown ether model compounds (4a-b, 5a-b,
6a-b) bearing side arm has led to achieve in 5~6 steps
starting from 2,6-dimethylaniline. The determination of
structure in their compound derivatives were on the basis
of melting point and nuclear magnetic resonance spectroscopy.
In the solvent extraction of metal ions from the synthesized
derivatives, we observed that silver ion has only high
selectivity for synergistic ligation of crown ether.
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l Agte JdH=E HFEAESEL AL "Ry}
1},

wpepA] A e AL
o] 91+ thiolariate ether -2
At olHZe ElE7], T4 %?Pﬂﬂ o] 4] &
o] #A|o]E HAHoR 3}%"% Aeky- o Bl &4y
SItES A o] Eo 3&%3421% o &0
Zofl tisiA AwpntFe] XYY G JpA | I
NGA A FE2Eo] ol Folx=A] &84
o7 HA¥R A dr}t HA|vpA| o] fH ol
d=0]29] 3o = 33 W (coprecipitation),
3 (vaporization), #3842 % (electrodeposition),
o| A2 vwE 13 (jon chromatography), -8 V|
Fa&= M (solvent extraction), A% A =&}
129 (high performance liquid chromatography)

of ¢ = Qboll  3Ff1x}7}
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s° U= & dAFdA AT R EE]
gstFE HEYHoer F23AM 3J71 7t
SlFEWHE AEStA Tol2 el g
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2. 984

2.1 Al 2}

3}3 2 5SS Scheme 13} e wWe| ulg} 3}
Aalglom A 7] Y5k AeFe &7 E1A A

wax gAlgle]l Agsta Az AHE
o (Varian EM-360A spectrometer)®l 4] CDCls
Bl & Al83le] 3 "I"-i' I BE 583
o] &2 WHFEFE A TMS(tetramethylsilane)
o 2 HE] parts per million(ppm, §)©. & 3t 7]3}
At

22 &34

SlFEHdYLE FHo|&e MYy S 4
w71 st w7 delA T F 2 e g 8 e (10me)
& AHEslo o7]d w50l 2(0.0IM)E EF 3
= TEY0m) e 2 5-E 25To|A 11A]&E<F
AY3sHA| wwkel & Fr7]de] gujE 4 &
g OF sdes AUl $F8oq AL &
3tE & ofAEH 0.0IM-g4HS 1: 12 & 89
0w =g}, gsta] AL LoloA FEES
A4 &7 sl F&Hol9 U4S YAFFY
(JASCO U best-50 spectrometer)oll ¢ sl # %

Gol o] 22 84 A

A A%, UVAvis2HMEH L Shimadzu

UV-160A= A} -8 3}t

2.3  2.6-dimethylbromobenzene(1)2] 314
2,6-dimethylaniline(100g,0.83mol), NaNO:(67g),
48/.':_"5#"’%:(48411“11) = F7FsA 5T WHg-A) 7l
+, 78 75 (2g)& ‘%J’ "*] = gk QkgA|
ﬂ!ﬂr. A2 EFES AFHLFHU22~123T
/65mmHg) & A Al "‘E}% (62g, 41%)E <9},

24 1,2,6-Tribromobenzene(2)2] $HA

slsheE 1(62g, 0.34mol), NBS(132¢, N-bromo
succinimide), AIBN(0.9g, 2,2’ -azobis-(isobuty-
rontrile)), At 3eEAGBO0mMDE  H7Fste] 7] A
Al A ﬂwrﬁ}ﬂiﬁ Sk WbS-AlZY L &
SRy Al A s A A A B (29.8g,

= e | =
e Y5O0

26%6)E AU},
'HNMR(CDCl3) 84.52(d, 4H, CHy) 7.05-7.16(t,
1H, ArH) 7.3-7.41(t, 2H, ArH).

2.5 Bromobenzo-crown ether(3a)2] A

8} & 2(7.7g, 2.2x10 “mol), 222 (4.4g,
2210 “mol), NaH(2.3g), A2 THF(190ml)&
E3tete] 7l A gEstol A fHEaRk QES
& 33U ANFHY 9L E}ES dry column
chromatography(AcOLt : @4"4 . & =5:4:
D3l A A E(45g, 53%)E AIUL).

2.6 Benzylthiobenzo—crown ether(4a)2] $4]
8} 85 3a(1.3g,3%x10 “mol), BuLi(2.1ml,
33x10 " mol), A AF THFGOmMDE -78C el A
HI7FA AHA vk S A1 21 3 BzSSBz (2. 4?5g,
9.0x10 ' mol)& H7t AAM WA} AL
4ES dry column chrumatiygraphy(AcOLt
S| AF ;o BFE-=5:4: 1)a)| A WA E(0.692, 49%)
5 dUG.
4a.'"HNMR(CDCI13)83.15
~-OCH:CH20-) 4.20(s, 2H, -SCH2Ar) 4.24(d,
J=11.1Hz, 2H, -CHzAr) 5.35(d, J=11.1Hz, 2H,
-CH2Ar) 7.1-7.85(m, 8H, H-Ar).
4b.'"HNMR(CDCIl3) 63.35-3.7(m,20H,
~-OCH»CH20-) 4.01(s, 2H, -SCH2Ar) 4.75(s, 4H,
~-CH»Ar) 7.15-75(m, 8H, H-Ar)

-3.75(m,16H,

2.7 Benzylthionylbenzo—crown ether(5a)2] $H4]
318 E 4a(0.7g, 15%10mol), mCPBA(0.288¢.
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1.66x10 °mol), A% v] &= 2 v gdomD)E
AR AA -15Col A whgAlzl F, A& EJE
S dry column chromatography(AcOEt @ &
Ao ebe=5:4:1)3|A AAE(0.482g, 67%)
g dut.

5a.'HNMR(CDCl3) 62.7-3.85(m,16H,
~-OCH.CH:0-) 4.18(d, J=12.3Hz, 1H, -CH2Ar)
4.31(d J=10.2Hz,1H, -CH2Ar) 4.95(d, J=13.5Hz,
1H,-OSCHAr)5.32(d,J=13.5Hz, 1H, ~-OSCH:Ar)
5.38(d,J=12.3Hz,1H, -CHAr) 6.24(d, J=10.2Hz,
1H, -CH»Ar) 7.2-7.7(m, 8H, H-Ar)
5b.,'"HNMR(CDCl3) 83.0-3.9(m,20H,
~OCH:CH;0-) 455(d, J=12.7Hz, 2H, -CH2Ar)
4.83(br, 2H, ~-OSCH2Ar) 5.10(d, J=12.7Hz, 2H,
~-CHoAr) 7.25-7.75(m, 8H, H-Ar)

2.8 Benzylsulfurylbenzo-crown ether(6a)?| $4
882 4a(0.59g, 1.3%x10 “mol), mCPBA(0.445g,
2.6x10 °mol), AAZ CF= 2 e20mDE
7FAIAA -15Tol A wgAIR & AL &7} E
& dry column chromatography(AcOEt @ &4} :
oer&=5:4: 1A AAE(047g, 75%)& <
% o}

6a. ' HNMR(CDCl3) 62.7-3.9(m,16H,
~-OCH,CH;0-) 4.21(d, J=10.7Hz, 2H, -CHzAr)
551(s, 2H, ~0:SCH2Ar) 6.11(d, J=10.7Hz, 2H,
~-CH2AT) 7.2-7.8(m, 8H, H-Ar)
6b.'HNMR(CDCl3) 83.1-3.8(m,20H,
~OCH-CH:0-) 5.05(s, 2H, -0.SCH2Ar) 5.12(s,
4H, -CH2Ar) 7.3-7.7(m, 8H, H-Ar)

3. 43 9 1

3.1. &4

Thiolariat ether =¥ § Z7}#|(side arm)g!
BAAE 7HX = AekE odHE gl <t =
313252 §H4(4a-b, 5a-b, 6a-b)i= Scheme 1
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Scheme 1. The process of synthesis for crown ether
model compounds bearing side arm.

A E 3a-bE dAr}t. 3a-be 3§HE, Bulij,
A 3§ THFE -78ColA H7MAIZl v5, vl X
E] @ Wl #l (BzSSBz) 3 WHSA|AA AL EjrES
column chromatography(AcOEt : &4k © of &3
=5:4: 18+ AYAE 4a-bE UAT. 4a-bY
8} 3t%, mCPBA(leq, 2eq), AAF td==v
b HIIAIA -15TCoA ¥HEAIZ F, A2 &
352 column chromatographydl A 2 FA4
29l 5a-b, 6a-b& AU

3.2. &vj3&

e HEARYES THol23e HAE
etolrw 7| 9eAx BuFEe] AHE Table 19
L}ebWlt}. Nabeshimas”o] gk 812171 ¢l
= lariat ether® 9 E A ¢ thiolariat ether™ &
Fte] F&ol oA YElYE ML HE)
A Bk o #Hd 4a9) A9 Ag, Cs, Rb’
7} 2z} 41.2%, 2.8%, 3.6% L% 4be g+
2}z} 95%, 20%, 14% = JERY, o] A2 A7}
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A4 % crown ether 2.9l 3§ oA H50| 29 5 EA o

82 ot Aot ey 4a% 4be) BT Ag AdHAoR AZH A F Q.
FEE A Ag'7t 77 412%, 95% 2 e 18] 2 & thiolariat ether 2@ FA 8 o]
ghetEol Md) ¥ k& YEHY. deHA s o e

¥ \ f .
Table 1. Solvent extraction of alkai metal and heavy ! "{M/ \
metal ions by crown ether model derivatives at 25C ? :

Extraction(%4)
Na® K Rb Cs Ag Cu* zn* Cd* Pp” ‘\-.\“
4a 11 20 36 28 412 18 05 12 16 T : serr i,

gb 17 97 14 20 9 21 19 22 30 iR 4
Ha 16 211 35 19 43 15 13 18 24 _ _

Fig.l UV-Vis spectral change of 4b by the addition
5b 14 35 42 40 12 18 01 09 14 of AgNOs.

6a 30 19 28 14 27 17 05 14 26

6b 18 22 34 21 18 21 09 06 18 5 AVIAlE 7HA= Ak dEHEE0] Ag A
O =] 2~ 11 5 O = - =
none 0 0 0 0 20 12 16 19 20 %"’I =T X Aﬂﬂ]%oﬂ T’-%iﬂ- ’I“h‘"’“ EH'H E%
o7 7|

organic layver ! [crown ether]=23x10"M.
aqueous layer(Alkai Metal): [MCl]=0.1M, [PicM]=23x
10°M.
(Heavy Metal): [Metal Nitrate]=0.01M,
[PicH]=3x10 °M.
Extractability = ([Pic lo-[Pic 1.q)/[Pic 1Jox100. \

= i i L] ] " [ ‘
[Pic lo=initial concentration of picrate in the aqueous S
“w ]
layer. <
s . : ; ~
[Pic l.,=concentration of picrate in the aqueous layer -~ \/
at equilibrium.

Agol digt #A= Ak dEz el A7)
met A #wAZE e K skoh mela] Agke o
H 2 gl A7|7F Ag'ol&S X gsl=g 2
% oEAMo] glow, HEF Ay oHE

gloll A SR Agel2E& AFgstedHE F4

Fig.2. Molecular of Ag' selectivity.

g qEE Y3 X g 1. 4 &

3.3. Ag 9 complex¥ A4 a&olol fslA Ao 7}Fd FUA}
gulEEo] ZAspolx et 4o} maole ol i Askgoldzud sEEse g
(AgHel H7tol ola) UVAsER wziyr 3L, o5l tigh FuljEolA Aol A}
Fig.19 A1 A §] %'—“ﬂﬂliﬂ] 7 ol o)l W&} —Efﬂltﬂ L7} 4R ] *ﬁ,—alfaj o i olF Ag+o]9]
dojubar Q&S & F AUrk wekA FAdxge © TR AEUPE HAFH ZPAN o=
AetE o H = J_LJF} Hrp AnHow &l A Yl oo 53] FHLAE %o]-': %

A gHomm o oere] FEo]o] nulaE] A o] AA FAdEek &80 7|d¥HE #4
2oz orAs HES A&y wio] Ag' o= Aol YEE L EiA A A ]x]
7t ®e MEAE R FE AoE B 4 3 TE, Tk, pHEY AT #ow FAHEA
=d, o)y A HFE a9k 4abe] A Sz 7wl A7t vl EAEWAES FHFAE
Figure 2¢} #& 43o&xd dzde oz HHMUG
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