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F. Sondheimer (1962, pp. 274 - 284) é’x‘i% Macrocyclic hydrocarbon Tt 1962 dufu
Cyclopolyolefin ﬂﬂﬁutﬂﬁ'ﬂmﬂu%u@ugﬁu n138aLATIZHLATIAF19 Macrocyclic
Hydrocarbons  wlsznaudasnisafufiussudneiussifen waziuseh 1wReaA U89
Acetylenic  derivatives (A lalasueuy@n) a1sdsznaviignitsnfiansanluntsdne
n9nszantLed T-electron IneanAuvgsd) Aromaticity %awqwﬁﬁmsﬂizn@mnﬂﬂﬂmu

N84 Huckel [(4n+2) Tt-electron]



Sondheimer and Woiovsky (1962, pp. 274 - 284) Wz Term[nJannulenes
dmFunanadls Monocyclic conjugated systems (CH), e n (fluaad wananl@inda
FneuzaRIngug) Cubic graphs (ASSTLLEUYA UWAZ valence isomer) HBIlllATAYD4 vertices
(M99 CH groups) o Cyclobutadiene, Benzene WUae Cyclooctatetraene 1114 [4], [6] uay
[8] uatydu Mus iy Taeng Huckel's T-electron rule aNnsautiauauyaw i 2 dsziaw
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1.  Huckel[n]annulenes Lfluvlﬂm'mn{]mm Huckel, n = 4m+2 1{luia2704
cyclically conjugated double bonds gugamiasaamiailu planar ?ﬁm@u@u sy
114 aromatic

2. Anti-Huckelln]annulenes, n=4m iluiaefr89%use lneA1 Dewar
Resonance Energy (DREs) AzAAL ﬁé'\ui‘]u planar delocalized system antiaromatic Tm;l“‘fll
sisramnasanadinazlaiiiu planar i [Sluouyau

GuusnnisAnmn weuyau az1iu eighteen-membered  ring Tae3uann
1,5-hexadiyne (2) WinUfjRzeneendinduriu cupric acetate 1u pyridine w8 cyclic
trimer fauanslunin 2 uanannvudanudatinnsia cyclic tetramer, pentamer, hexamer
Uz heptamer Tﬂﬂﬁﬂfjﬁ?m cyclic trimer 289 potassium-1-butoxide 11 t-butyl alcohol
LazILNEY 7 90 °C azldans 1,7,13-1nsh laTns[18]uauydv | (ca. 1.5% yield) Tne 1,5-diyne

azwlasuily 1-(trans)-ene-3-(cis)-ene-5-yne AININ 2



Cu(OAc),
=R

KOBU!, HOBU!, CgHg

30 min at 90 °C

Cyclic trimer (C4gH42)
3 1,7,13-tridehydro[18]annulene | (C1gH,5), 4
yield, ca. 1.5% overall

light brown plates, m.p. 192°C

u.v. main max. 335 E 190 000

n.m.r.:3 quartets(3H each)d 8.10-7.02 =Quter H
| quattet(3H),t 8.26 = inner H :

1,7,13-tridehydro[18]annulene |l (C4gH;2), 6
yield, ca. 1.5% overall
light brown plates, m.p. 200°C
u.v. main max.331 E 166 000
n.m.r..complexband(9H each)d 8.3-6.9=0uter H
quattet(1H),t 1.85
quattet(2H),t 1.73 = inner H

1,7,13-tridehydro[18]annulene il (C4gH42), 5
yield, ca. 0.1% overall
light brown plates, m.p. 190°C
u.v. main max.327 E 99 000
n.m.r..complex band(8H each)d 8.2-6.6=0uter H
quattet(1H),t 2.34
quattet(2H),t 2.20 = inner H

NN 2 ﬂﬁﬁ“ﬁﬂwm Cyclic trimer NU Potassium t-butoxide
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eighteen—-membered ring (N14Y agnalsfinu LuﬂvLumumu”LmNmsr-mwuﬂgmmmmmm
dinsdnAuriuanssenau 1,7,13-lnshlalns[18Juauy@n || ANWWsA983 3 cis WAz 3
trans Teazldnsuzitwdeafuiuaislszneu 1,3,9,15-masehlalas[18lueuyan NN
ananssznay nshlalas(18]uauydu | launlauuiusse 1 trans iluiuszainsendng
a5uau Taarinulfiden denydrogenation Tesannldlinsufauiiaudfasen dehydro-
genation 1w sixteen-, fourteen- L% twelve-membered ring series W bikAAA AN Az
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1581 Dehydrogenation 1848137 lalns(18]uauyau 3 a3iaTad palladium
on charcoal tHusaisajiden laeazldnandnienazaeas [18Juouydu ldunainans

Tnsdilalas[18uauydn | \lunandniaaay 30 (AW 3)

1,7,13 Tridehydro[18]annulene | (4)
—‘ H,,Pd-C

1,7,13 Tridehydro[18]annulene I (5)
J benzene

1,3,5,15 Tetradehydrof18]annulene (7)

[18]annulene(CqgH1s), 8

brown red needles, m.p.>2000C
u.v. main max 369 nm (e = 303,000)
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2w 3 fjnFen Dehydrogenation wasasnsnuilszinnatalas[18luauuau 3 1ln

an71sENeUABLALNA twelve-membered ring Asnsaimzaw lAGILanluAw
4 lsnaifintfiten Oxidative coupling 129813 1,5-Hexadiyne (9) fuluudu Th
Cuprous chloride (Cu,Cl) (flufisfisen Geagldudniniiuaslsznevilalag
[12ueuydu (10) Ananwudlu Cyclic  dimer antwinlfisenszwdnilalngi2)
wauydw (10) uaz Potassium t-butoxide 1w t-Butyl alcohol fignupiives azldndnsouel
dauluayilu Biphenylene uaziinaniussanduarsisznavdlalas12ueuydu (12, 13)
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z ©2
aq.EtOH -
\\ Benzene
9
KOBu!,HOBu!
20 min. r.t.

Biphenylene l .
Overall yield, 7 %

1 1,5,9- Hexadehydro[12]annulene (12)

overall yield, 0.6%, m.p. 96°C 1,5-Tetradehydro[12]annulene (13)
u.v..main max. 238,247,457 nm overall yield, 1.5%, m.p. 54-55 °C
log10e 4.58, 4.74, 3.22 u.v..main max. 244, 249, 465 nm
i.r.(cm-1) 4.60(w), m log10e 4.71,4.74,2.23
nobane10.0-10.6 m region i.r.(cm-1) 4.60(w), 10.23 (s) m

a4 dfjfgenlsznauaausing twelve-membered ring

Aaun Masamune, et al. (1971, pp. 4966 - 4968) lan1n1sdumscialalng
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azldanstlsznaud 16 AilenazaasnAniniae 10 % annduasuansissnend 16 W

anwouziilu Cation (17) uazilaeuiy Dihydroxybenxoate 18, 19 Way 20 ATNAIAL

ﬂﬁdmnﬁuiﬁﬁ’lﬂﬁﬁ?mﬁu Sodium methoxide azléi@nsuanaad 2 Isomeric hydrocarbons
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9098191lsznatazamsangaillalatmatia X-Ray crystallography
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Tl 1962 Sondheimer, et al. (1962, pp. 274 - 284) laAnE1N1389LAT1ZHANS
alalas14]uauydn (25,26), 1,2,7,8-mnszhlalngl14]uauyduuas1,2,8,9-anseh lalns[14]
LL@ugﬁu IntenAuUf)ise Intramolecular oxidative coupling 284 C, H,, (23) wanaldlu
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Pyridine, 50°C _
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26 (stable 1,2,8,9-Tetradehydro
[14]annulene
29

NN 6 Intramolecular oxidative coupling 124 C, H,,

siax Sondheimer, et al. (1962, pp. 274-284) TnnsdaAsziansilsznay
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WAnuansusidu Cyclic trimer (31) An¥eenz 0 nEnf iy 6 % Teasfindnsomison

An Cyclic dimer



1,2,7,8,13 Hexadehydro 1,2,7,8,13
+4H [18]annulene hexadehydro
[18]annulene

7,8,13,14 tetradehydro
[18]annulene
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fanll 1973 Nakagawa (1971, p. 3121) laAamuaslunnsdaiasziialalng
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W lAnji3en Eglinton oxidative coupling Wz dehydrogenation 984 diols UAIMN 14
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Polyacetylene fiLyinfiu
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27 8 fjiFen Eglinton oxidation coupling wag dehydrogenation a9 diols
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anstlsznauuauydy 50, 51 uaz 52 ifldnwnzlassaiundiaiuy dwanelily
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deufauifiauszudng [4m+2] uar [4m]-membered Inenisununatstlszney
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Nakagawa, et al. (1971, p. 3121) AL@na NI 11

56 (k=1) trisdehydro[16]annulene
57 (k=2) trisdehydro[20]annulene
58 (k=3) trisdehydro[24]annulene

2 11 n5sUSEugusEnINg [4m+2] Wae [4m]-membered
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Sondheimer, et al. (1962, pp. 274 - 284) lan1n1sdaAseiansdsznay
[12]ueuydu a1nUfjisen Oxidative  coupling 124 1,5-hexadiyne  (fuflulfjfizen
trimerization nelfani1az Eglinton azldansdszneud 34 uaz 59 Fuilu 18-Membered
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Ufji3e1189 2-Haloethylbenzene ~ Midunuansiiluil]
Palladium-Catalyzed i Copper (1) iodide 14 Triethylamine Naoum A
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catalyzed coupling
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