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Triquinacene (_J:_) has been a focal point of chemical interest in recent years primsrily
since Woodward's suggestion that its appropriate dimerization could provide access to dodeca-

3 4
hedrane (g). In continuation of previous triquinacene research in this laboratory, a four-

i)
1 3

step synthesis of 1 from cyclopentadienide anion wes projected which involves as its key step

a Domino Diels-Alder reaction.l Conceptually, the route involves the construction of a mre-

cursor of the tricyclic skeleton containing one double bond and en azo group positioned such

that ejection of nitrogen will result in unmesking of the other two olefinie centers. The

successful reduction to practice of this novel route to 1 is herein desecribed.

Treatment of a ccld (-780) tetrahydrofuran solution of 9,10-dihydrofulvalene (3), genera-
ted in situ at this temperature by oxidative coupling of sodium cyclopentadienide with io-
dine ,1,5 with the highly reactive N-phenyltriazolinedione (PTAD), followed by warming to room
temperature and chromatography on silica gel, led to separation of the resulting@dducts _E-l.
The pmr spectra of §6 and I7prwed identical to those given in the literature and their struc-
tural interrelationship was further substantiated by tri-n-butyltin hydride reduction of 6.
The third adduct, mp 228-22‘9O dec ,8 proved expectedly to be polycondensed. Its pmr spectrum
(0DC1s) which consists of an arcmatic singlet at § 7.1O (5H), an olefinic triplet (J = 2 Hz)
at 5.87 (2H), and multiplets of area 2 at 4.6, 2.9, 2.5, and 2.2 is uniquely accommodated by
structure }t. In particular, the appearance of paired transitions attests to the g—s symmetry
inherent in the s‘t:ruc‘t:.l:cz'e.9 As concerns the finasl product, elemental and pmr analysis showed

it to be & bis-adduct of PTAD end wnresrranged 3. Because several stereoisomeric formulations
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for such an adduct are possible end pursuit of this motter was not of direct relevance to our
goal, the precise stereochemistry of 5 and indeed the possibility that a mixture was in hand
have not been elucidated. *e

When recourse was made to the less reactive dlethyl azodicarboxylate reagent, no iodine-
containing or multiple addition products were isolated and obtention of §_n was consequently
somewhat more practical.lz Hydrolysis (KOH, 1-PrOH, reflux) and oxidation (MnOz or CuCly) of
either 4 or 8 gave the desired azo compound 9 (64-T9h after su‘::l:Lminai‘.:I.on).l3

Through-Pyrex irradistion of 9 in purified pentane(0,0025-0,01 1\1) at ambient temperature
with a medium-pressure Hanovie light source (450 W) resulted in the production of & mixture
consisting (vpe analysis) of 58-61% triquinacene (1), 25-30% of the new (CH)io isomer 10, 9-
10% of 11, and 3% of triene 12, The individual hvdrocarhons may be sSeparated gas chromatogra-
vhically (5% SE-30 on Chramosarb G, 700} ar more conveniently by column chromatography on si-
lica gel (pentane elution). The ehara.cteristics two sharp mmr (CDCls) singlets (6 5.62 and
3.73) of 1 in the ratio of 6:4 define wnequivocally the triquinacene molecule, the formation
of which corresponds to cleavage of that .-C cond B,B'-ariented to the departing azo group.
Photoproduct 11 has previously been characterized as the (CH)io system into which hypostro-
phene is converted irreversibly upon warming to 800.14 The genesis of 11 can be econamically

rationalized in terms of intermediate biradicel 13 in which 1,2-shift of the remote apical
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carbon atom leads directly to this diene.

Collapse of this same hypothetical intermediate with accoampanying tridging leads to pro-
duction of a bieyelo[2.1.0]pentane moiety and may represent the mode of formation of 10, The
pmr spectrum (CDCls) of this stable oily hydroca.r'bons shows the customary downfield triplet
(8 5.52, 2H, olefinic) in addition to multiplets centered at 2,94 (1), 2.83 (=), 2.21 (2H),
2,05 (2H), and 1,27 (1H). In its upfield region, this spectrum is reminiscent of that of
cu.nea:zze.:Ls Double irrsdiation studies of 10 at 100 MHz established that the signal at 2.9%
arises from the apical protan proximal to the = bond, the 2.83, 2.21, and 2,05 multiplets from
the allylie, bicylopentyl, and hamoallylic hydrogen pairs, respectively, and the most upfield
peak (1.27) to the remaining cyclopropyl proton. ]

Structural assignment to 12 is based upan (a) the resence of a terminal spin-isolated
methylene group (s, § 4.T4); (b) a pair of additional olefinic absorptions (2H each) at 6 6.20
and 5.67 which are nearly identical in multiplieity to the comparable signgls exhibited by
:L\m1:I.1aullv'a:l.t-me;:u5 and (¢) two likewise peired allylic methine transitions at 6§ 3.03 and 2.65
which accord with the Cp symmetry of the molecule. The genesis of 12 is most easily envi-

sioned as the result of rearrangement of 13 tc carbene ;!.}t end subsequent 1,2-hydride shift,
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When pyrolzyed in a flow system (Np) through a quertz chip packed quertz reasctar at 3800
end 40 mm, azo compound 9 suffered loss of nitrogen and conversion not to 1 but to a mixture
of dihydrofulv*a.lenes in which the 1,5-~-dihydro isomer predanina.ted.” Catalytic hydrogenation
of this mixture furnished bicyclopentyl exclusively. This ready fragmentation, which contrasts
strikingly with the reported thermal stability of _21.2,18 can be viewed as the result of a
symuetry-allowed [, 2, + g2 + 42 + o2g + o2g] fragmentation, although the data of course do
not demand this.
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