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2 2k Crown g 24l A4, B9AS £33l A2 23 9] crown ether® §433%l¢ith 4'-Benzo-
thiazolylbenzo-12-crown-4 (1) 4'-benzothiazolylbenzo-15-crown-5 (2)+= Z+Z} 4'-formylbenzo-12-crown-4
(3) 2 4'-formylbenzo-15-crown-5 (4)2} 2-aminothiophenol 2] ¥k-$-ol Q&) 343tk 33 @+ 3.4-di-
hydroxybenzaldehyde2} tri- 2 tetraethyleneglycolditosylate £}2] wk-3-of )8 §4d3lgic). Triethyleneglycol
ditosylate 2} tetraethyleneglycol ditosylatex= NaOH Za)3}el| A triethyleneglycol, tetraethyleneglycol3} p-
toluenesulfonyl chloride®] uk-g-o) <} A3tk

ABSTRACT. Two new crown ethers containing nitrogen and sulfur atoms adjacent to the crown
rings were prepared. 4'-Benzothiazolylbenzo-12-crown-4 (1) or 4'-benzothiazolylbenzo-15-crown-5 (2)
were synthesized by reaction of 2-aminothiophenol with 4'-formylbenzo-12-crown-4 (3) or 4'-formylbe-
nzo-15-crown-5 (4) respectively. (3) and (4) were obtained by reaction of 3,4-dihydroxybenzaldehyde
with tri- or tetraethyleneglycol ditosylate. Triethyleneglycol ditosylate or tetraethyleneglycol ditosylate
were synthesized by reaction of p-toluenesulfonyichloride with triethyleneglycol or tetraethyleneglycol
in the presence of sodium hydroxide.
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Crown ether B2llel 375 AgA|7|8 79
Hog2e Fele] Brlsgt Axe ulAgh <kl of
s AE Hzledz] A o FEe] AEFH AP et
B RS 22 7 Uvk Fa%e IS 2
9] of2j7FA] o] && HEE] )3k o)yt ¥F
EAo| 22 crown etherol g 17}t A&
et

£ dFd M= ¥3& el benzothiazole
715 & crown ether #4387 $lsled 34-di-
hydorxybenzaldehydedll A &23le} 2294415 A A
4'-benzothiazolylbenzo-12-crown-4 (1) ¥ 4'-ben-

zothiazolylbenzo-15-crown-5 ()& &433kch
(Fig. 1).
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Ethyleneglycol¥, 3,4-dihydroxybenzaldehyde,
2-aminothiophenol= AldrichAl8) EFA &8, alu-
minum oxide, Cs,CO,, n-butanol, 1,4-dioxane, ch-
loroform, acetone, methanol, ethylacetate= Fluka
Ale)] EGA|EL x}l4-3le] o, p-toluenesulfonyl-
chloride, MgSO,+= Junsei chemicalA}¢] E5-A5-&
AHg-sad e} Silica gel e MerckAFe] 1541 E-E, so-
dium hydroxidex= Kanto chemicalA}e] 534 &&
AHE-519d 0.1 n-butanol, 1,4-dioxane -2 sodium
metal® MgSO,2 $83] AxA|A AMH-slck

gAd" F74 o crown 3EES] FAe Y

IR-spectrum-& Schimadzu IR-470 spectrophoto-
meter& AH8-3lod neatd] ¥ KBr-tablet{ o2 &
Astedz, 'H NMR spectrume Bruker(300 MHz)
spectrophotometer& A}-8-3te] TMSE W %7]5%-
A7 Algste] CDCl £l A SA s} ==4
2 Laboratory diviceAl9] Mel-Temp II& A1&3}
Hekh
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Triethyleneglycol ditosylate (3). H;O 100 mLel]
NaOH 21.05 g(0.5 mole)& *=¢]x THF 150 mLel]
triethyleneglycol 37.54 g(0.25 mole)2 &8s}t
A F 89L 1000mL §-3Fe] 27 Fepiaze| Y
0~5CE FAAFIHA oF 6417 FaF ankaiqich
300 mLe] THF<l p-toluenesulfonylchloride 114.39
g(0.6 mole)& = ub-3-7]o} 6417t F-oF g wfg-H
Fhshedrk 2 EEolA 1247 wuke F 0CR
¥7+d 10% HCl 54 220 mLE F45d). #
71%5-¢ Feldle] gl FuAlvla, 1AES 60
CollM 7z31 MeOH=Z | A A sl 39 AA
Al 3)& FAek +5EFL 81%0|d o, 5=
78~79 €4k IR(KBr, cm™): 3000~ 3050(Arom.,
C-H), 2600~2980(Aliph., C-H), 1600{(Arom., C=
C), 1350, 1175(5=0), 1100~1140(C-0). 'H NMR
(CDCl,, 8): 2.44(s, 6H, Ar-CHj), 3.52~3.66(q, 8H,
-CH,-), 4.12~4.15(q, 4H, S-O-CH,), 7.32(d, 4H,
C-Ar-H ), 7.77~7.80(d, 4H, S-Ar-H).

Tetracthyleneglycol ditosylate (4). (3)3 #2
yly o & tetraethyleneglycol 48.56 g(0.25 mole)
& A3t Al elule #71E-S benzene
o2 F&sle] kA FHrE o E A A
CH,CLel #tdE-& =44 MgSO,= 7#xd F 4
e} AxAE AAs] Sy FAEL DE
0% &2 4ok IRKBr, em™): 3000~3050
(Arom., C-H), 2600~2980(Aliph., C-H), 1600(Arom.,
C=0), 1350,1175(5=0), 1100~ 1140(C-0). 'H NMR
(CDCl,, 6): 2.40(s, 6H, Ar-CH3), 3.53~3.70(m, 12H,
-CH,-), 3.97~4.17(q, 4H, S-0-CH,), 7.13~7.27(d,
4H, C-Ar-H), 7.57~7.73(d, 4H, S-Ar-H).

4 -Formylbenzo-12-crown-4 (5). °}2F& 7]&F
3}loll A 3,4-dihydroxybenzaldehyde 1.38 g(0.01
mole)& A #A]7! n-BuOH 30 mLE 100 mL &9
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NaOH 0.84 g(0.021 mole) & 7}sle] 3417F Fot =
wkaledch Hhg 7o Cs,COsE 4% 71 F115TR
7} sl A triethyleneglycol ditosylate (3) 4.58 g
(0.01 mole)-& HA=A|7) 14-dioxane 30 mLol| £-3)
gl of2 T 71F3lel M 3A 7 T 2=E FA5)
mA g sheteich g1 E 48417 ok
FA72 Aol A vhdg £ conc. HCl 0.3mLE
3kl A ES A8t s SR 4
o & Al Azt F4 AFHE acetoneo]] FU F
o] ofFslar A V|2 S9E Al
t}. Toluenel. & ZZ3}31 MgSO,& ZAZ=A1A 124]
b g F ZAzAe 4elE AAACE Alu-
minag FZAZ AH-3F column chromatography
ol ¢]s}ed ethylacetate : chloroform(l: 1) -]
A A gkl wAES Aok o)17E oA 2-
propanol 2 | A& ste] 34 ZA ] (5)F dHch
FEEL BRI oH, HeHL 76~77 Tk IR
(KBr, cm™Y): 3070(Arom., C-H), 2930(Aliph., C-H),
2740(Alde., C-H), 1684(C=0), 1100~1120(C*O).
'H NMR(CDCl;, 8): 3.83~4.22(m, 12H, -CH,-),
6.92~7.44(m, 3H, Ar-H), 9.82(s, 1H, -CHO).
(5)8} 22w
W o 2 tetraethyleneglycol ditosylate (4= 5.02¢g
(0.01 mole)& AH&3te] §A8lg T, old aluminas
%2 A & Al8-% column chromatography®-& 1%
4-z]oR © 2 = methylene chloride ; ethylacetate(1 :
D] Eggde Ahgslach 34 AAe (&
38% TE2 2o, FeH2 78~79CUt IR
(KBr, cm™Y): 3065(Arom., C-H), 2935(Aliph., C-H),
2730(Alde., C-H), 1682(C=0), 1100~1140(C-0).
'H NMR(CDCl,, 8): 3.75~4.21(m, 16H, -CH;-),
6.95~7.45(m, 3H, Ar-H), 9.84(s, 1H, -CHO).
4’-Benzothiazolylbenzo-12-crown-4 (1). 4'-
Formylbenzo-12-crown-4 (5) 0.252'g(0.001 mole)}
2-aminothiophenol 0.252 g(0.002 mole)-& 100 mL
aero] ZepAFol Yii o} 2T 7|53}l A benzene
10 mLE 7}sled 14])7F EoF 120 CE 71, wukst
HA] w71 R shs B¢ dean-stark AAE
o] &8 Helsiaich whg F zistsH FUr|E £
"2 1/3 AR F35A17)2 ALl A 244170 w1

4'-Formylbenzo-15-crown-5 (6).
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e H&ES AER cold-acetone o A A3
ekg 23 A AA Ak Pojz BAEE dA &
22] CHCLell 9 % silica gel g 3 A= A3
column chromatographylol 2]3le] ethylacetate 2
g2 % 2 FdAe (D& Ik old ¢
E82 42%0)9 o, FEFHLS 122~123 Tt IR
(KBr, cm 1): 3020(Arom., C-H), 2900(Aliph., C-H),
1590(Imine, C=N), 1100~1140(C-0). 'H NMR
(CDCl;, 8): 3.80~4.33(m, 12H, -CH,-), 7.03~7.50
(m, 3H, Ar-H)), 7.66~8.05(m, 4H, Ar-H).

4'-Benzothiazolylbenzo-15-crown-5 (2). ()3}
2o wgo 2 4'-formylbenzo-15-crown-5 (6)<
0.6296 g(0.001 mole)& A3} §HAdsla Ba)3he]
o}, oluf A7 w|A AA9 (2)F 38% TEE 24
on, E=xe 110~112TC%ch IR(KBr, cm™):
3020(Arom., C-H), 2900(Aliph., C-H), 1595(Imine,
C=N), 1100~1140(C-0). 'H NMR(CDCl;, &):
3.76~4.30(m, 16H, -CH,-), 6.91~7.49(m, 3H, Ar-
H,), 7.57~8.04(m, 4H, Ar-H).

do N @

Oligoethyleneglycol ditosylates (3, 4)2| 1.
Oligoethyleneglycol ditosylate = THF¢ll ¢}3)+=
oligoethyleneglycolf¢} Eoll =9l NaOH9] Hh-g-2
2 oligoethyleneglycoxide 3% 713 p-toluene-
sulfonylchloride2] x|#e 2 3HA sl Scheme 1).
1 mole?] oligoethyleneglycol2} 2.4 mole®] p-to-
luenesulfonylchloride & ®H3-A]7 triethyleneglycol
ditosylatet= W 513 2, tetraethyleneglycol ditos-
ylater dxehde] SAEZ 27t 81%, 90%]
& velid o] WY
Hol] Eolgle glycolfol p-toluenesulfonylchlo-
ride 24 A4 Hrishs whg®el wis) Aok
H9} 80] 43} E3] tetraethyleneglycol ditosylate]
A5 FERT2% o 90%)NA oS Fel g whe)
9lc}. AyAE-2] IR spectrumel 4] 1350 cm ¢} 1175
cm & SO, stretching, 1600 cm ™ol A& aromatic
carbon stretching® 2 glycolFollA -OH¢| H7}
TsClel Ts® %5232 vehligdel =3 'H
NMRel| 4] 240-2.45(Ar-CH;, 6H), 3.97-4.03(5-0-

pyridine-benzene £
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CH,, 4H), 7.13~7.33(C-Ar-H, C-Ar-H, 4H) 18]
7.57~7.77(S-Ar-H, 4H)#| peakoll = Ts7] x| %S
gl sl ch.

Formylbenzo crown ethers2| #4. 4'-Formyl-
benzo-12-crown-4 (5)%} 4'-formylbenzo-15-
crown-5 (6) 34-dihydroxybenzaldehyde®} tri-
(3) =& tetraethyleneglycol ditosylate (4)8 77+
1:12] 1A w82 2 §HAslAcHScheme 2). (5)%}
(6) ztzt 345%, 404%2] TE= (5), (6) ZF
o) A Atolgict. Ether ©$l4 -CH,-0-CH,-
7} 2713l whe} $go] FUIskd =l ol& temp-
late APl 7115 Ao g, Cs™ A3l AP
crown ring A WA AR e g s8] =7}
& ¥217} el g Aol A =7](Scheme 1) = F2.
A}z+=Ec}, o] 52 IR-spectrumell4] 1350 cm'e}
1175cm™'9) SO, stretching?] Algtd ez Qg
2% 9lsl®, 'H NMR spectrumel 4] 3.75~4.21 ppm
o] 4 12H =+ 16H9] CH,-0-CH, peak & &lsl3
6.92~745(Ar-H, 3H), 9.82~9.84(H-C=H, 1H)9
peakoll A= ol E& #aF 5 gk

Benzothiazolylbenzo crown ethers®| $H4. 4'-
Benzothiazolylbenzo-12-crown-4 (1)3} 4'-Benzo-
thiazolylbenzo-15-crown-5 (2)+ %2z} 2-amino-
thiophenol} (5)2} (6)o] wuhg-o2  FAssich
(Scheme 3). 7+ 3§59 +&& (D (d22%), (2)
(382%)24 wlmd F& Holsldh FAHE (DS
AgHScheme 2)724 9 A, )= "IH e LA Ae]
olc}. IR-spectrumol4] formylbenzo crown ether
Fo} oo E48S ¥ 4+ UL, 'H
NMR =3 o 4x9} dAgg o + A &

H
5.6 + @[;

R

1; m=1
2: m_z
Scheme 2.

'"H NMRol| 4| 3.76~4.33 ppmell 4| 12H =3} 16H2)
CH,-0-CH; peakE #<alsledx, 6.91~7.50(Ar-He,
3H), 7.66~8.05(Ar-Ht, 4H) peak 2% E]| o] &2 &
Qg 4 9ladch Crown 2] oupell Akt A4
=9} donor YAHE E ek 2H4E e FHIEL
lariet3] crown ether® 24 @& # glon, o] lariet
crownol| A& crown -2} Zs-ofe] 3zl
g3 F& ol 5& o EE FA 2P
B =Fo4 4% benzothiazolyl crown ether
1, @) & )+ °]& A4 A3 (ion-selective ele-
ctrode; ISE)E o]&3lo] A3 Az} K'oll s
4 £ AL BrE? o] F o] 47 FAEA
spectrum-2 @A AF Folu @ olo] tiit HAij=
5 =l A gEA Aol

B 7= 1994d % o pfdtw sted 7 2
o 2J3le] o] Foix Hog elof ZHA=F 1 ch

ol
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