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8 9. Methyl7|&F X3 H2E 552 crown ether® FA33kdc) 2,34,5: 9.10,11,12-Dibenzo-8,8-
dimethyl-15,18,1-trioxacycloeicosane, 2,34,5: 9,10,11,12-dibenzo-8,8-dimethy!-15,18,21,1-tetraoxacyclotri-
cosane, 2,3,4,5: 9,10,11,12-dibenzo-8,8-dimethyl-15,18,21,24,1-pentaoxacyclohexacosane, 2,3,4,5:9,10,11,12

1 22,23,24,25 : 29,30,31,32-tetrabenzo-8,8,28,28- tetramethyl- 15,18,21,35,38,1- hexaoxacyclotetracontane 2]
I 2345:910,11,12: 2526,27,28 : 32,33,34,35-tetrabenzo-8,8,31,31-tetramethyl-15,18,21,24,38,41,44,1-0c¢-
taoxacyclohexatetracontane> MOH(M=Na, K) &z]3}ol| A} 4,4'-isopropylidenediphenol®} di-, tri- Z2|x
tetraethyleneglycol ditosylate2} BF-2-oll <3l §tAd#l9ic). Diethyleneglycol ditosylate, triethytenegtycol dito-
sylate, tetraethyleneglycol ditosylatex= NaOH 2] #}oj| A diethyleneglycol, triethyleneglycol 28] 1L tetrae-
thyleneglycol @ p-toluenesulfonylchloride] whg-oll 93§ $H4da1qic},

ABSTRACT. Five new crown ethers containing methyl groups were synthesized. 2,34,5:9,10,11,12-
Dibenzo-8,8-dimethyl-15,18,1-trioxacycloeicosane, 2,34,5:9,10,11,12-dibenzo-8,8-dimethyl-15,18,21,1-tet-
raoxacyclotricosane, 2,34,5 : 9,10,11,12-dibenzo-8,8-dimethyl-15,18,21,24,1-pentaoxacyclohexacosane, 2,34,
5:9,10,11,12 : 22,23,24,25 : 29,30,31,32-tetrabenzo-8,8,28,28-tetramethyl-15,18,21,35,38,1- hexaoxacyclotet-
racontane and 2,3,4,5:9,10,11,12 : 25,26,27,28 : 32,33,34,35- tetrabenzo-8,8,31,31- tetramethyl- 15,18,21,24,38,
41,44,1-octaoxacyclohexatetracontane were synthesized by reaction of 4,4'-isopropylidenediphenol with
di-, tri- and tetraethyleneglycol ditosylate in the presence of MOH(M = Na, K). Di-, tri- and tetraethylene-
glycol ditosylate were synthesized by reaction of p-toluenesulfonylchloride with diethyleneglycol, triethyle-
neglycol and tetracthyleneglycol in the presence of NaOH.
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Z33 eltese F1F4A 249 e, Sl
52, QAo )%, Hy FITE A A
o] F Zv) F W Fold ALHIT YD,

2 QT & methyl7)E E83H 5719 crown
etherd 2] ¥AdslHcKFig 1).

4 H

AlgF R 2121
col, tetraethyleneglycol 18] & 4.4’-isoprop);1ide-
nediphenol-& AldrichAle] S34E8 H4sidz
n-butanol, chloroform, glacial acetic acid, potas-

Diethyleneglycol, triethylenegly-

sium hydroxide, aluminum oxide, methanol, etha-
nol, ethyl acetate, {-butanol FlukaAte] EF )&
5 A3}t p-Toluenesulfonyl chioride= Tokyo
Kaseirl?)l EFAEFE AH3tg2m), magnesium
sulfates= Junsei chemicalA}el EFNES 443
42 silica gel-& MerckAte] 184 -8, sodium hy-
droxide Kanto chemical4le] 3138 4143
aic). 4.4'-Isopropylidenediphenol-& glacial acetic
acidoll 4 A3t} AHg-3led e, »-butanol#} i-
butanol magnesium sulfate® FE& 3] A35lo
Apg-3toich.

$48 crown ethersl #21-& 413) [R-spectrum
& Shimadzu IR-470 spectrophotometerd A}&-#}
o neatd F KBr-tablet§ o2 &A=z, 'H-
NMR spectrum-2 Bruker{300 MHz) spectrophoto-
meter253-8 CDCl; &0+ TMSE W 71&E€
H2 AHgste 3Ysisicl

-

Tetracthyleneglycol ditosylate 1. H,O 100 miol
NaOH 21.05 g(0.5 mole)& &8sz 7Az4]%) THF
150 miel| tetraethyleneglycol, 48.56 g(0.25 mole)2-
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L83l 8 F 9% 1000mi £ 37 &
gfiel Y32 0~5CF frRIsle] <f 6417 F<
aukstgc}. 300 i) A=A THF| p-toluene-
suifonyl chloride 114.39 g(0.6 mole)-& £33t 0~
5C & #A% ukg71d 6412 9k g w24 7}
sk Fe X4 1247 mubsiE 0C®E W
74 10%-HCl 494 220 W& Y3t 2 F

o2 FeEHy {7138 P g d
$71E € benzene &2 481 o]F {7153 ¥
F AdAd iz gohE AAsz CHLlLe
g2 HoJA MgSO,2 Hag F 4oile} Az
HE AAstS 3L F45 1% <k

5311129 g(90%); IR(neat): 3000~ 3050(Ar~
H st), 2600~2980(C-H st), 1600(Ar C=C st), 1350
(5= 0 asymmetric), 1175(S=0 symmetric), 1100~
1140 cm ™ (C-0-C st); 'H-NMR(CDCly): § 2.40(s,
6, Ar-CHa), 3.53(q, 12, CH,-O-CH,), 3.97(q. 4, S-
0-CH,), 7.13(d, 4, C-Ar-H), 757(d, 4, S-Ar-H).

Triethyleneglycol ditosylate 2. H,O 100 mi<j|
NaOH 21.05 g(0.5 mole)& £-s)3tx 7AxA17) THF
150 mfol| triethyleneglycol 37.54 g(0.25 mole)& %
#asdct 9 F £48 1000m/ £33 37 Ea
2Fe] BE 0~5CF FAs F 62X Tt =B
ulaksiet. 300 mie] A 22170 THFe| p-toluenesul-
fonyl chloride 114.39 g(0.6 mole)& 23)8} 0~5
TE TR w-37le) 647 F<b g &Y 7)s)
ok, 2& o4 12417 muksl 0C 2 ¥4R
10%-HCl 5#8-94 220 m! & F93ldct & - $o 2
Felds #7158 HHEd fole AT 2
AL 60T oA Ax32 MeOHZ A2 A5l 3
A A 2E dgich

S5k 9286 g(81%); mp.: 78~79C; IR(KBr):
3000~3050(Ar-H st), 2680~2980(C-H st), 1600{Ar
C=C st), 1350(S=0 asymmetric), 1175(5=0 sym-
metric), 1100~1140cm YC-0-C st); 'H-NMR
{CDCls): 8 245(s, 6, Ar-CH,), 352(q, 8, CH,-O-CH)),
4.03(q, 4, S-0-CH,), 7.33(d, 4, C-Ar-H), 7.77(d, 4,
S-Ar-H).

Diethyleneglycol ditosylate 3. 3315 29} #AH%
whjeo g  §HAslgdc).  Diethyleneglycol 2653 ¢
(0.25 mole)3} p-toluenesulfonyl chloride 114.39 g
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(06 moley= AHg-3t] M4AA) 3L A3ict

FEef: 725 g(70%); mp.: 90~92C: IR(KBr):
3000~ 3050Ar-H st), 2600~2980(C-H st), 1600(Ar
C=C st), 1350($=0 asymmetric), 1175(5=0 sym-
metric), 1100~1140ecmYC-0-C st); 'H-NMR
(CDCly): 3 244(s, 6, Ar-CH3), 352(q, 4, CH,-O-CHy),
4.07(q, 4, S-O-CH,). 7.26(d, 4, C-Ar-H), 7.68(d, 4.
S-Ar-H).

2,3,4,5:9,10,11,12-Dibenzo-8,8-dimethyl- 15,
18,1-trioxacycloeicosane 4. 4,4’-Isopropylidene-
diphenol 2.28 g(0.01 mole)3} 727 +-BuOH 170
miE 500m! 39 37 Fekiel ¥ Ar &
aloll A 40C 2 7hd ek vh-g-7]oll NaOH 0.8 g(0.02
mole)& 718t 1A1ZF ¥ diethyleneglycol ditosy-
late 3 4.14 g(0.01 mole)-& A=A17) 14-dioxane 75
miol 3] A 641 F-F § W&y sla
Ak wHE71E 60T 2 R34 48417 9 )
H#A17] F AelA Wzl nAEE Ssim
A AFUr|2 SoF A ZY G2
4 benzeneol]l 3L E& 713l Fe e A
Aslct. §713-& Felste benzened AL ¥
CHCLell %9 MgSOE F3-& AAT ¥ silical
gel-& A2 AH4-% column chromatography ¢l
o)ste] CHCl;: MeOH(98:2)2 £2)A17]2 alu-
mina$ $3AE AH3le] 2a £2]4]H 4 a4
4% <dsich

58k 0.6 g(20%); mp.: 183~184C; IR(KBr):
3020(Ar-H st), 2800~2980(C-H st), 1600{Ar C=C
st), 1090~ 1160(C-O-C aliphatic asymmetric), 1060
cm~YC-O-C aromatic symmetric); '"H-NMR{(CDCl,) :
& 161(s, 6, Ar-C-CH,), 3.84~3.8%(m, 4, Ar-O-C-
CH,), 4.06(g, 4, Ar-0-CH,), 6.73~6.77(m, 4, O-Ar-
H), 7.04~7.10(m, 4, C-Ar-H).

2,3,4,5:9,10,11,12-Dibenzo-8,8-dimethyl- 15,
18,21,1-tetraoxacyclotricosane 5. 2 ¢E 49 #
A who g §HA3)sic). 4.4'-Isopropylidenedi-
phenol 2.28 g(0.01 mole)3} triethyleneglycol ditosy-
late 2 4.58 g(0.01 mole)% AM&3l| 2N F 55
2sic).

758 :1.00(29%); IR(neat): 302Ar-H st), 2800
~296{C-H st), 1600(Ar C=C st}, 1090~1160(C-

O-C aliphatic asymmetric), 1060 cm~%C-0-C aro-
matic symmetric); 'H-NMR(CDCLy): & 1.60(d, 6,
Ar-C-CH,), 3.71(d, 4, Ar-0O-C-C-0O-CH,), 3.8(t,
4, Ar-0-C-CH,). 4.08(t, 4, Ar-O-CH,), 6.80(d, 4,
O-Ar-H), 7.09(d, 4, C-Ar-H).

2,3,4,5:9,10,11,12-Dibenzo-8,8-dimethyl- 15,
18,21,24,1-pentaoxacyclohexacosane 6. 3}3E 4
2} {2 v e $Adstoc). 4.4'-Isopropylide-
nediphenol 2.28 g(0.01 mole)?} tetraethyleneglycol
ditosylate 1 5.02 g(0.01 mole)2 A}£3} % 72
YAE 62 Jch

5% 1 1.35g(35%); IR(neat): 3020(Ar-H st),
2800~ 2960(C-H st), 1600{Ar C=C st), 1090~ 1160
(C-0O-C aliphatic asymmetric), 1060 cm~NC-0O-C
aromatic symmetric); 'H-NMR(CDCL;): & 1.61(d,
6, Ar-C-CH;), 3.68(g, 8, Ar-O-C-C-0-C,H,), 3.79
(t. 4, Ar-O-C-CHy), 4.08(d, 4, Ar-O-CHy), 6.75~
6.80(m, 4, O-Ar-H), 7.06(g, 4, C-Ar-H).

2,3,4,5:9,10,11,12 : 22,23,24,25 : 29,30,31,32-
Tetrabenzo-8,8,28,28-tetramethyl-15,18,21,35,38,
I-hexaoxacyclotetracontane 7. Ar 7|5-3leolf4] 44'-
isopropylidenediphenol 2.28 g(0.01 mole)-& 500 mii
L5k 37 FelATd Y1 AFAI7] »-BuOH 40
migt NaOH 04 g(0.01 mole)-S g 308 F< #
HA12ck ukg7]dl diethyleneglycol ditosylate 3
2.12 g(0.005 mole}% RZEA}%1 14-dioxane 30 miol
233 2217 St & 324 spskdo) 1A ¥
NaOH 04 g(0.01 mole)& Y= 302 F< #7413
o} 150 mi e} HZA17] n-BuOHE .12 diethylene-
glycol ditosylate 3 2.12 g(0.005 mole)}2- HAZA|7L 1,
4-dioxane 30 m/oy 3] L8 slo] 447} b &
w24 7hsigde), 4hg-7]§ 60C ol 4] F7FE 48417t
IstT WhEr1E AfoA WY F IMES
ofsieich AUV JR)2 L4 E AANZ
& E4el benzene 150 mi-E 713t %3] ¢
Ae AFsty, o2 E9d 70mE JBIL #
71&& Feldto 4ol 5 AAEY +55% CH,
Choll %< MgSO & #713le] 48417 <1t WA,
F2g 2238 AAY F silica geld FIAR A}
2% column chromatographyfol 2]#ted CHCl;:
MeOH(95: 5)8 4=2[4]A §o§& AA3}x o] t}
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A aluminag FAANE A}E-3e 23 F2jA7d F-
Azso 28 2ZIAEF 78 9L

S22k 1.19 g(40%); mp.: 56~57C; IR(KBr):
3020(Ar-H st), 2800~2960(C-H st), 1600(Ar C=C
st), 1090~ 1160(C-O-C aliphatic asymmetric), 1060
cm~Y(C-0-C aromatic symmetric); '"H-NMR(CDCl3):
& 160(s, 12, Ar-C-CHy), 3.80, 8, Ar-O-C-CHy),
4.05(t, 8, Ar-O-CH,), 6.77(d, 8, O-Ar-H), 7.06(d,
8, C-Ar-H).

2,3,4,5:9,10,11,12 : 25,26,27,28 : 32,33,34,35-
Tetrabenzo-8,8,31,31-tetramethyl-15,18,21,24,38,
41,44,1-octaoxacyclohexatetracontane 8. =32
73 f-AH% whg o2 g sk 4,4 -Isopropylide-
nediphenol 2.28 g(0.01 mole)3} triethyleneglycol
ditosylate 2 4.58 g(0.01 mole)¥ KOHE A}-8-3})
A% =3 vzAE 8¢ It

45281 1.03 g(30%); IR(neat): 3020(Ar-H st),
2800~ 2960(C-H st), 1600(Ar C=C st), 1090~ 1160
(C-O-C aliphatic asymmetric), 1060 cm™'(C-0-C
aromatic symmetric); 'H-NMR(CDCl;): 8§ 1.60(s,
12, Ar-C-CHs), 3.71(d, 8, Ar-0-C-C-O-CHy), 3.80
{q, 8 Ar-O-C-CH,), 4.05(q, 8, Ar-O-CHy), 6.77~
6.80(m, 8, O-Ar-H), 7.06~7.11(m, 8, C-Ar-H),

@z ¥ 2%

Ethyleneglycol ditosylatef(1, 2, 3)2| 2. Ethyl-
eneglyco! ditosylateF= THFe| o} Sl ethyle-
nenglycol# ol %<1 NaOH®] 24-2 2 ethylene-
glycoxide 7€ 73 p-toluenesulfonyl chloride2]
z)%ke 2 st cHScheme 1). A3xA1%) THF $
wol] 1 mole) ethyleneglycol®} 1.2 mole$] p-tolue-
nesulfonyl chlorided 4h§A17A A%ch

AME9 IR spectrum IHEollA] 1350 cm !9}

( }n
HO © OH + p-TsCl NaOW THE
0-5°C, 18t¢
¢ 2 1 n=3
0 ©0 OTs 2 nx2
3 n=1
Scheme 1.
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1175 cm~'& SO, stretchingo) =, 1600 cm ™' X
aromatic carbon stretching© 2 ethyleneglycolell 4]
-OH¢] H7} TsCl2| Ts2 2= ELE efule]
Zt}. :£3 'H-NMRol A § 2.40~245(Ar-CH; 6H),
8 3.97~4.25(5-0-CH: 4H), § 7.13, § 7.33, § 7.26(C-
Ar-H 4H) 2e]3 § 757, & 7.77, & 7.68(S-Ar-H
4H)N A Vehde peakZ Ts %38 shdAls) £l

Diethyleneglycol ditosylate2} triethyleneglycol
ditosylate 84 A E JojFA 20, tetraethyle-
neglycol ditosylate: QAxFANe] FAES Lich
282 190%), 281%) L=l I70%)2 vrehdcl

Monomer(4, 5, 6)2| §+4. Monomer 4, 5, 62
134 wh-ge 2 $443kelc}. 4,4’ -Isopropylidenedi-
phenol®} 7[ 43t di- 3, tri- 2 % tetraethylenegl-
yeol ditosylate 1% 247t 1:1 ¥H-A1A Qe
(Scheme 2). 27b2) SR 52 4(20%), 5(29%), 22|
(35%)2 T8=2 dojzes, A -CH,-0-CHe-
7} #7Vatell e} 58] F7lskart

Monomer2] IRel4 1350 cm~'9} 1175em !9
SO, stretching®} Atzbd o2 12} #HA¥ o U=,
IH-NMRoi| 4 aromatic $4:¢] #73HE2(Ts] &
47} bis-phenol Agl $48), § 7.13~7.68 Ale]9]
Tse) Ar-H #5327} § 6.73~7.10 43219 bis-phenol
A2} Ar-H7} Jepdo 24 monomere] A4S
g = ek 22 FAE 4= Y AT
ART YAE S ZAFAES A9, e
68 A3 HAFAE-S Al Fig 2414 'TH-NMR
Hz2g By Fzhg oEH 2l od 22 )
(-CH,-0-CHp-)7} &i7toll mle}r] =zlze] HEE
#8208 4 glck F 4ol § 37104 el
vl 7327} 5ol Ae 4708 4 F 2 Heht R,
6ol xE 8749 £4 307} Yebih

oH
+ ' VaANVEA ZHROMH / HBUOH,
@ TS0 O O OTs  oo%,atw
OH

@ o 4 n:o
@ o}" g :-;
o
Scheme 2.
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7.5 72.¢ &S5 64 5§ s"l'!'l‘.s 460 55 380 2% 28 1.5 |

Fig. 2. '"H-NMR spectrums of compounds 4, 5, 6.

+ Tsoﬂ—\o/‘f\or- MOH/nBuOH
o8 o

o
—— x:
m'c 48 ©

0

7 n=1(M=Na)

8 a=200Q

Scheme 3.

Dimer(7, 8)2 &4, Dimer 7, 8& £~z 4y
22 3 ukg7] <ol A 7hwdsl gHAdstedcl 4.4'Iso-
propylidenediphenol®} 7] 3t43%t di~ 3, triethyle-
neglycol ditosylate 28 uh-&A1A SRE-E 4
(Scheme 3)

Dimer2) IR-& monomere} & Wjo2 2
o, 'H-NMR €3 243 s3] dgxg o
AgF & F Udd 4 4gFY &L 7H0%),
8307%)2 wluy F& Holvh FAUE 7& 24 =
NE o PAE 82 AF #4Y WA E ¢

Fig. 3. '"H-NMR spectrums of compounds 7, 8.

s}, Fig 304 'TH-NMR #28 B9 744 g
727} 8ol & 372404 Heldg 2 5 et
A2 vebd Hakke HHZ @9 A(-CH-0-CH;-)
Z7h a2 HE REel

A Hog vy YAEY 742 F& Hoz
velyken] monomer crown ether(4, 5, 6) A4
oA a2] dZA] Exe| 3] Z7)e| wet &9
zjo]7} vjepdg o Atk RetP YA Akige
Z7hdt w2} &5 FUhsledch zelx dimer
crown ether(7, 8) ¥4l A= 8] <13 Al 7& Na™,
HAE 82 K EAstelt ¥ T sldch 582 1)
27]9) 713l aje} asidk 2 90S temp-
late effectol] 7]1& Rez Az, ¥ 4, 5,
6 R vhg-o]l Na' Aol YPPo.2 4o
Qo me a7t 3L FAe 2 344 dA
Hal Aol g e Ao 474dc) T $AIE
7, 82 =e] ariio AdHeR 3 FHNa',
K*)& AHgsted s $go] Fodt RAeg F7sc)

2,34,5:9,10,11,12 : 22,23,24,25 : 29,30,31,32-Tet-

Joumal of the Kovean Chemical Society
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rabenzo-8,8,28,28-tetramethyl-15,18,21,35,38,1-he-
xaoxacyclotetracontane 73} 2,34,5:9,10,11,12: 25,
26,27,28 : 32,33,34,35-tetrabenzo-8,8,31,31 - tetra-
methyl-15,18,21,24,38,41,44,1 -octaoxacyclohexatet-
racontane 82 Ao 718 RE7F ooy
AR S AM-3HA] ¢, Sozgyes
T uke-7] akellY 2:2 me)YAE A Esb 7]
ez WA ® A E AUYY + e
c}.

2 RS 19939E BN Tra o
Fulo) ojsted A7 en) ool A=Y

g2
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The Effect of Ultrasonic Waves on the Reaction of
Pyrroles with Dimethyl Acetylenedicarboxylate

Sung Nam Kim and Byung Hee Han®*
Deparimetnt of Chemistry, Chungnam National University, Taejeon 305-764, Korea
(Received November 22, 1993)

ZEE o8¢ AZE fueHe sk, 2
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