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& lactone® % @, w-dibromo Vg 3}e] ¥kgoll 2J8 dibenzo crown etherg 4 st

91t} 56,11,12-Tetracarbonyl-2,2,3,3,8,8,9,9-octaphenyl-1,4,7,10~ Lchaoxacyclododecane(l), 5,6,11,12-tetracarbonyl-2,2,3,3,8,8,9,9-octamethyl-
1,4,7,10~tetraoxacyclododecane(2), 7,8,15,16-tetracarbonyl-1,6,9,14-tetraoxacylclohexadecane(3), 5,6,11,12-tetracarbonyl-2,3,8,9-tetraphenyl-1,4,
7,10-tetraoxacyclododecane(4) ¥ pyridine &4 a4 22+ benzopinacol, pinacol, 2,2'-dihydroxybiphenyl, hydrobenzoin® oxalyl chloride®] %ol
ol& @A 5ttt Dibenzo-13-crown-4(5)3= catechol® 13-dibromopropane/1,2-dibromocthane®} w20l ol&l z+zh 25%, 12%, 20%, 75%, 25%2 4

2 Pt

Abstract: Four new lactones and one dibenzo crown cther were synthesized by reaction of dihydroxy compound with oxalyl chloride and with «,w-
dibromo compound, respectively. 5,6,11,12-Tetracarbonyl-2,2,3,3,8,8,9,9-octaphenyl-1,4,7,10-tctraoxacyclododecane(1), 5,6,11,12-tetracarbonyl-
2,2,3,3,8,8,9,9-octamethyl-1,4,7,10-tetraoxacyclododecane(2), 7,8,15,16-tetracarbonyl-1,6,9,14-1letraoxacylclohexadecane(3), and 56,11,12-
Tetracarbonyl-2,3,8,9-tetraphenyl-1,4,7,10-tetraoxacyclododecane(4) were prepared by reaction of oxalyl chloride with benzopinacol, pinacol,
2,2'-dihvdroxybiphenyl and hydrobenzoin, respectively, in the presence of pyridine. Dibenzo-13-crown-4 (5) was obtained by reaction of catechol

with 1,3-dibromopropane /1,2-dibromoethane.
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Figure 1. Structure of synthesized new lactones and crown.

sk 4" A ¢ =3ge H¥dE9 Bde g3
IR- spectrum° Schimadzu IR-470 spectrophotometer® AF§-3}ed
neat¥ EE KBr-pellet§ &2 &A1, 'Het ®C NMR spectrum
& Bruker(300MHz) spectrophotometers Alg3e] TMSE U
71E BERE CDClh &90A A3,

3.4 #H

3.1. Benzopinacol

Benzophenone 11 g(0.06 mol) isopropyl alcohol 60 mLel &
A2l ¥ glacial acetic acid 2 mLE 7}3be] siWo] u]x)= Fo
A T2AZE whg-stgiTh %‘%‘ﬁlz‘i FTL7E ol gl &ojE AA
¥ AL FE8] A4 65*174 34 124 Y4ES o
o 5 24 g(79/) IR(KBr, cm™) : 3300 3600(0H), 2900
~3000(Arom, C-H), 1600~1650(Arom,, C=C) ; 'H NMR(CDCl; &)

29~3.1(m, 2H, OH), 7.14~7.3(m, 20H, Ar-H)

3.2. 5,6,11,12-Tetracarbonyl-2,2,3,3,8,8,9,9-octaphenyl-
1,4,7,10-tetracxacyclododecane(1)

ol2F 7]% &ollAl benzopinacol 3.66 g(OOl moD)¥ A A s
THF 30 mL, pyridine 2 mL& 37 ZFek23¢] Y1 60 TAA 30
¥ T ZUEFAT Oxalyl chloride 065 g(0.005 mol)e =43
THF 60 mLol &3jste] o}22 7|5 stelA] 3082 ot Hatarg
o oAl wkgle) pyridine ImLE ¥ oxalyl chloride 065 g
(0.005 mol)& AAE THF 30 mLell &33te] ol2& 718 &t
A 30E A AHasigo wer1E 60 T2 $A8o a5%9
BEAIZ 3 RE 20 mL? 7}0}%{4 1*]{} Sl 7‘G'“\IZI 7

1=

1
] 48AI7J Eet ‘”zl FEE AAY %
AAst B 24 (1) AL}
FE5F 1 067 g(25%); mp: 158-161 C; IR(KBr, cm™) : 2000~

MZE lactone®] ¥4 843

3000(Arom,, C-H), 1750(C=0), 1600~1650(Arom., C=C), 1130
(C-0-C) : 'H NMR(CDCly) :8 7.12~73(m, 40H, Ar-H) ; °C
NMR : 144(C.), 129~124(C.¢ ), 83(Cy)

3.3. 5,6,11,12-Tetracarbonyi-2,2,3,3,8,8,9,9-octamethyl-
1,4,7,10-tetraoxacyclododecane (2)

(& AL Wt 22 wio® pinacol 118 g(0.01 mol)}
oxalyl chloride 1.3 g(0.01 mol)2RE =M AA (2)E A
st ot

FEF 103 g(12%); mp: 178-181 C; IR(KBr, cm’') @ 2850~
2950(Aliph,, C-H), 1760(C=0), 1100(C-0-C); 'H NMR(CDCl) :
8 1.52~161(m, 24H, CCHy), “C NMR : 153(Ca), 85(Cy), 23(Cc)

3.4. 7,8,15,16-Tetracarbonyl-1,6,9, 14-tetraoxacylclohexa-
decane (3)
(D& Y wo 22 wgor 22 -dihydroxybiphenyl 1.86
g(0.01 mol)® oxalyl chloride 1.3 g(0.01 mol) o2 HE B Ao 2
A (3)& g4stdn
FEF 023 g(20%); IR(KBr, em”) : 3100~3200(Arom.,
C-H), 1760(C=0), 1070(C-0-C) ; 'H NMR (CDCh) : 6 69~
7.3(m, 16H, Ar-H)

3.5. 5,6,11,12-Tetracarbonyl-2,3,8,9-tetraphenyl-1,4,7, 10-
tetraoxacyclododecane (4)
3.5.1. Hydrobenzoing| &N
ol2E 718 3 oA benzﬂ 1052 g(0.05 mol)@ &L= 100
mLE 37 F#A3AY Y1 60 CollA 08 59 sldste] La)st
Sk Heoz W74 & benzile] Al A7) Hel sodium
borohydride 1.8 g(0.05 mol)& 1AIZ} 3084 HA =324 s}l

ok 3AZE B BEAY F ALow Yo FES 100 mLE
7heta, Al 1AIZE B9t SFAAT #AgE A Zwsg g
AZse] fo) a8 A1, o] JELF: ZFR(1: D AR

z%g}oiq

TEH 79 g(75%), IR(KBr, cm’): 3500(0H), 1650(Arom.,
C=C) ; H NMR(CDCl) : & 22(s, 2H, CH), 48(s, 2H, OH), 7,
2~7.3(m, 10H, Ar-H)

3.5.2. (4)9 &M

= $4E =9 22 WEo2 hydrobenzoin 214 g(00l
mob)3 oxalyl chloride 1.3 g(0.01 moD 22 REl Mo AA (4)=
FA s,

5% 095 g(20%), IR(KBr, cm™) : 3100~3200(Arom., C-H),
1760(C=0), 1030(C-0-C) ; 'H NMR(CDCls) @ & 25~26(d, 4H,
benzylic C-H), 7.2~7.3(m, 20H, Ar-H)

3.6. Dibenzo-13-crown-4 (5)
k2 715 d oA catechol 551 g(0.05 mol)T n-BuOH 40
mlE 37 Eebae] Yo e &88 ¥ NaOH 2 g(0.05
mol)& 7+stgiTh
Ol bath® AHEste] whe 228 oF 115 T2 fAlake] 247}
& @7 wwhgk § 1.3-dibromopropane 525 g(0.026 mol)S 80
mLe] n-BuOHel siste] 4A17te] 24 Halslgin 90 T2 W
7} 3 NaOH 2 g(0.05 mol)& 7heta, ERES A7 St g
aitaglch.  1,2-Dibromoethane 5 g(0.026 mol)
n-BuOHel &3fsted 4A1zkel ZH Hatg & e sggg
¢ E &7 w97 3 3 94k 05 mLE wol =3}
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Scheme 1. Synthetic routes to lactones and crown.

AN F dusln, E3 ojHAECR Mol w@Me nHE 4
5 ol WAooz AAAA £48 (5)E AT

FEF 1 21 g(25%), IRKBr, cm™') 1 3000~3100(Arom., C-H),
92800 ~3000(Aliph., C-H), 1500(Arom., C=C), 1090~1150(C-0-C)
; '"H NMR(CDCL) : & 205(s, 2H, C-CH»-C), 412(s, &H,
C-C-0) 68~70(m, 8H, Ar-H)
4. Znp 9 N
4.1. Benzopinacol2| &4

Benzophenone®} W 24HS A}E3t ol4aT2d &v) 8}
oAA  Futge i =2 &2 TAHIHNScheme). IR
spectrumel A 3500~3600 cm™9 OH stretching, 2900~3000 cm
9| aromatic C-H stretching, 1600~1630 cm 9} aromatic C=C
stretching® #218tg 1, £ 'H NMR spectrumo A= 29~3.1
ppme OH(2H) peak, 7.14~7.3 ppm® aromatic CH20H)E =<l
st
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4.2. Tetraoxacvcloa!kanev"l A
Tetraoxacycloalkane¥+ oxalyl chloride$t ZtZ oj&3}
dihydroxy 3+&E¥e] whgo o F4s%h &, (1) benzo-
pinacol#¢} wkgol  o&(Scheme 1), (2),(3)2 Z+7Z pinacol
(Scheme 1), 2,2'-dihydroxybiphenyl#te] 1:1 ¥-3(Scheme 1)2.E
dAstach (1),2),3)9 &8 27 5%, 12%, 20%2A (1),
(3 84 (2)c =49 BT (4)F benzild FYuks

re

s4ste, A 9 A A6 5, 1998

Solgs - A%n

o o3 9o hydrobenzoind oxalyl chloride®t ¥H-AIA F A9
2ARA 20%9 F8E P83 HScheme 1). Hydrobenzoin®l
Aol A dl-hydrobenzoin® meso-hydrobenzoino] A=l ¢
g3 2542 AZ2ASS #4854 meso-hydrobenzointH& &
a9 d-83 meso-89 'H NMRS 8|} W meso- ]
A phenyl7)9l aromatic CH(10H)E 72~7.3 ppmellA e,
OHCH)= 48 ppmel A Uehds, CHEH)E 22 ppmol A vrebd
=4, di-g9ME phenyl”] aromatic CHI0H)¥ 7.1~ 72 ppmol
A YEhda, OHCH)E 48 ppm 011*1 et} o] & peake
meso-83 2+2d di-doM9 CHCH)= 54 ppmol+ velhtx
3lol, meso-8# Bol t=te 7 % o -’F Aok B AFgAME
meso-hydrobenzoin3He AHEEte §A3AT) ol HET FAHEE
(1)~(@)9) IR-spectrumell d, Zr7ke] &g 3500~3600 cm '
229 OH peak’t AHHAZ il 1750~1760 em? B4
carbonyl peak7} UEbFozM ol&E9 4L AT 5 gin
'H NMR SpeCtI'um NHE (1)9 4% 7.12~73 ppm9 Ar-H
(4OH)E #FAstdx, )9 725+ 152~161 ppm °1M C-CHs
(24H) &, (3)9 73'?—{‘ 6.9~73 ppm® Ar-H(I6H)E 7t7} &gl g
4 g9tk )9 A94E 25~26 ppme benzylic C-HUH), 72~
73 ppme Ar-HQOHE 3l & 4 9ldth “C-NMR spectrum
AME (1)¢] A% 144 ppme C=09 &4, 83 ppm—"—(Ph) -C-0
o] EhA, 124~129 ppme benzened) ‘:3}_/-:\_ Re& A4, (2)
¢ 4$% 153 ppme C=09 &4, & ppme (CHz)}C- 04 g
4, 23 ppm methylel tE €4F 727 gl & 5 gisid

4.3. Dibenzo-13-crown-4 (5)9} &4

Crown ether @Adole dukxQl ¥yl high dilution®H(15]&
A5 Tk Dibenzo- 13 crowns-4 (5)2 catechol® 1,3-dibromo-
propanes WHEAIZ ¥ ThA] 12- dlbromoethane w27 2¢k
Aol oz} =g °] TARA 6% FEE FAEd
(Scheme). IR-spectrumell A 3000~3100 cm'191 aromatic C-H
stretching, 2800~3100 cm™'¢] aliphatic C-H stretching, 1500 cm’
9] aromatic C=C stretching, 1090~1150 cm¢l C-O-C stretching
g Felstgih. 'H NMRIME 205 ppme] C-CH-C(2H), 412

ppm® C-C-O(8H), 68~7.0 ppm9 Ar-HEH)E g & U
o}, olgA FA9 lactoneF L crown ether? lithium o2 oj
g A Hrielr] ] ol M HFE o) f3te] Ay
A, lactoneT & lithium ©]-&7}9] ZAFAH 58] A9 gl A
o2 yeytth ol carbonyl7]9 A7 AAWA R lithium ©)
25 A5l ZHAHOZ lactone FF Y& Ahote] Ao

oAHA EH7] WEolch v carbonyl?l AAE Ztm QA oo
dibenzo-13-crown-4 ZA YA FL lactoned] HlsH= tha 2A
Yepgoy, ole tig d¥e 2 ¥ 4% crownd HA

ozH Zuzd A3

3 host B2 A st AAAHeZ AFdo
EAEE 5 8 doR 4zdn
5.2 £

P NZE ZE JEES EH‘IE% 1 33HE oxalyl
chloride® WgAlA FA4sl¥ed T o w-dibromo EET9)
whgo] 981X dibenzo crown ether® $A43Hgth HIE (1),
(2), ), W= EUd EA A 4 wzivEg gy,
22-t3| =EA A =gy xS oxalyl chloride & W
AA FAstE e, dgE Bt AHHEF 13-trErIgd
23 12-BRRelete] vheo oa 27 259 12%, 20%, 75%,
25%9 #&2 FA g
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