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ABsrRAcr

2,2-E)1lnethylisOindene, 1, has been generated from an azoxy pre‐

cursor,2,(a)in an EPA rrlatrix at 77° Ki by photolysis, and(b)in

sOlutiOn at 25° C thrOugh deoxygenation by Si2 C160′ rhe uv and NM]R

absOrption spectra and the■uOrescence emiSSion spectrum of 2 haVe

been deternlinedo lsOindene 2 was found to undergo quantitative

phOtochenlical conversion to 5,5-dimethylbenzobicyc10[2。  1。 0]pent―

2-ene,l MoreOVer,l was fOund to quantitatively recOnvert to 2

thermally at r00m temperature. C)ther reactions of l and 2 are alsO

discussed.

Sir:
1)                       2)

While orthO‐ xylylene and varicus ortho"xylylene derivatives have

been generated,is01ated and characterized spectrOscopically, isoindenes

*Depart]nent of cheFniStry, University Of Florida, Gainesville, Florida 3261l U.

S.A.
**Chenlistry laboratory, Konan Women's Conege,Morikita Cho,Higashinada‐ Ku,

Kobe City 658,JAPAN.
***Department of Cherrlistry9 University of Utah, Salt lし ake C)ity, Utah 84112 U.

So A.



236 2,2-DIMETHYLISOINDENE AND 5,5-DIMETHYLBENZOBICYCLO
E2。 1。 0]PENT-2-ENE

have heretOfore eluded isolation, although they have been demLOn“

strated tO exist as transient intermLediates under various reactive
3)

conditiOns.

We have fOund that 2,2-dilnethyl-2ffLindene (2,2-dilnethylisoin‐

dene),1,may be generated and isolated in an EPA glass matrix at

77° K by irradiatiOn of azoxy compound 23b)(high pressure mercury

lamp and λ>285 nm■ lter,or lowpressure mercury lamp).l eXhibited

a structured absorption band(λ max=405nm)and a silnilarly Structured

light blue■uOrescence(λ max=467nrn)in a good

2                                    ■

mirror‐ ilnage relationshipe BOth were quite silnilar to the spectra

repЭrted fOr alkyl substituted orthoxylylenes2a)aS Well as for orthO‐
1)

xylylene itself, but were red‐ shifted by about 2000cm~1,presumably

due tO cyclic hyperconjugation.The shape of the emission curve Of l

is independent of excitation wavelength and the excitation spectrum

follows the shape Of the absorption band. The onsets of absorption

and eΠlission allnost coincide,and the o-O bands are clearly discernible

as relatively intense peaks(lmax(A)=432 nm and λmax(E)=439■Πl).
1,2)

As in the case of other reported spectra of o― xylylenes, the calculated

(PPP)丘rst transition is a1lowed and occurs near the observed positiOn,

and a very weak transition into a predonlinantly dOubly excited

state at somewhat higher energies is apparently buried under the

■rst band。

While l was fOund to be stable indeinitely at roOrn temperature

in EPA sOlution, it was produced only in very small quantities upon

irradiation(え >285nm)of 2 at 25° or even at-80° Co At the latter
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temperature there was a sII10oth conversion to species containing the

benzene chrOmophOre and isOmeric with 2, stable fOr days at -80° C
but recOnverting tO l in Several hOurs upon warming to-20° C.NMR
(CD30D)shOwed that two phOtOisOmers were

hν,λ >285nm
→

-80° ,Et20 0r EtOH CH3 CL

3
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formed in a rati。  。f about 2.5:1。  BOth cOntribute tO a narrow

multiplet at δ 7.38(4H);the major isOmer alsO has singlets at δ 4.
64(2H),1。 50(3H),and O。 57(3H),the minor isOmer alsO has singlets

at δ 4.81(2H),1。 44(3H),and O。 60(3H).Thus,the probable s01utiOn
phOtOprOducts are θtt and a″ ο Oxadiaziridines, 3 and 4。  Greene and

Hecht have previOusly dernOnstrated the ability of azOxy cOmpounds

to cyclize in this manne2

1n view Of the apparent ability Of the gemL dimethyl substituents

to stabilize the isOindene tOward oligomerizatiOn, we attempted to

generate l at r。。m temperature by an alternative methOdo Thus,it

was found that 2 underwent deOxygenation by Si2C16 f0110wed by 10ss

of N2 frOm the prObable transient azOcOmpound tO produce l。

The NMR spectrum of the bright yel10w s'01utiOn(100 MHz)

shOwed a singlet at δ l。 16(6H)and vinylic multiplets at δ 6。 08(4H)
and δ 6.55(2H).This is the ttrst reported NMR spectrum for an

ll盲 ‖ :∬驚 鵠 :a[H鰍 濯 }∬
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o―carbora£。The reported chemical shift for ring protons of paraxyl‐

ylene(δ 6.49)is indiCative of a similar lack of aromaticity in ortho

and para xylylene‐ type moleculeso The yellow color of the isoindene

was rapidly discharged when the solution was treated with either

HCl or dilnethyl rrlaleate with products 5 and 6 being formed,isolated

and characterized by comparison with authentic samples.

When a ttuid isoindene solution in various solvents waS irradiated

at O° C or below, it rapidly 10St its colore When warmed to room

temperature, the color soo■  reappeared. An NMR analysis of thiS

photolytic‐ ther]mal interconversion in Si2C16 ShOWed that 5,5-dilneth‐

ylbenzobicyclo[2。 1。 0]pent-2-ene was the photoprOduct.

hν,ス <285nm
■       ____一一一一一一→
～       t<O° C

7 gave an NMR with singlets at δ O。 94(3H),1。 06(3H),and 2.54

(2H)and a pair of symmetrical multiplets at δ 6.62(2H)and 6.82

(2H).The Singlet bridgehead proton absorption(δ
2。 54)was at

allnost the exact Chemical shift which would be predicted for this

7
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benzOcyclobutene(δ 3.13,the allylic protons of

and the bridgehead prOtOns Of bicyc10 [2。
1。 0]

Oh the Other hand,the bridgehead prOtOns of the

species i are at 5 3。 梶.This,plus the fact that
thermally, makes the alternative phOtOprOduct

unlikelyo The ready thermal

benzylic prOtOns of
ll)

cyc10butene(δ  2。 54)
12)

pent-2-ene (δ  2。 0).

dewar‐ OrthOxylylene

8 is relatively stable

structure 9 highly

8

reconversion of the photOprOduct to

the simplicity of the NMR spectrum

improbable. Hence, the benzObicyc10

bё invOked with cOnidence.

CH3

CH3

9

isoindene l taken tOgether with

makes dilneric structures highly

[2。 1.0]pent-2-ene structure can

REFERENCES

l)Co Ro Flynn and J.Michl,二 五πe Cんθπo Saε"213280(1974);Eo Migird_
icyan and J.Baudet,J.ス %.Cんθπo sοσ。,97,7400(1975).

2)(a)R.Do Miller,J.Kolc,and Jo Michl,工 五π.動θπ.肋θ
"乳亀
8510(1976).

(b)G.Quinkert, J.Palmowski, H.― P.Lorenz,W.― W.WiersdO』 , and M.
Finke,スπg`“ .Cんθπ.グπ′ι″πα″.Eググ″。,lo,198(1971).

(a)Ko Alder and M.Fremery,7♭ ′rαん
`グ
″οπ,14,190(1961).

(b)Wo R.Dolbier, Jr.,L.Mccullagh,D.RolisOn, and K.E.Anapolle,エ

スπ.Cんθπe Sοθ.,97,934(1975).

(C)J.Jo McCullough and A.J.Yarwood,こ Cんθπo Sοσ。,Cんθπ.Cοππ。,485
(1975).

So So Hecht and F.D.Greene,J.五 πo Saσ。,89,6761(1967).

Ko Naumann,G.ZOn and Ko Mis10w,工 五π.Cんθπo Sοσ。,91,7012(1969).

De J.Williams, J.M.PearsOn,and M.Levy,エ スπo Cん
`π
o Sοσ.,92,1436

↓

つ

の



2イθ

 :り子II認T鐸%R再こ囲 R響ド
DENE AND 5,5-DIMETHYLBENZOBICYCLO

(1970)。

7)R.Bonnett and Ro Fo C.Brown,ICんθπo Saε。,Cんθπ.Caππ。,393(1972)。

8)U.Eo Wiersun and Wo J.Miis,J.Cみ θ解.Saε .,Cみθ解。Cattπ。,347(1972).

9)D.S.Matteson and R.Ao Davis,ルοrg。 Oθ解。,L1859(1974).

lo)Go Fraenkel,Yo Asahi,M.J.MitChen and M.P.cava,■ ″rαλθαrοπ,23

1179(1964).

11)Ko Bo Wiberg and B.J.Nisto J。 ■解.Cんθπe Sοσ.,111226(1961).

12)Jo I.Bmuman,L.E.Ellis,and E.E.van Tamelen,J.五 解.Cんθtto Sοσ。,ュ l

846(1966).

13)F.Ro Farr and No L.Bauld,工 五π.Cんθπo Sοθ.,22,6695(1970).




