
~~~e&on Lettera N0.33, pp. 3383-3388, 1967. Pergamm Preee Ltd. Printed iu great gritaiu. 

Andrew& lkmde ami TerryL.Bogard 

Crgauic Chemical Reaeemzb &ctiou, Lederle Leboratoriea Mvlsiap, 
Americau~dCaupaqV, Rarl River, IiewYorklCg65 

(Received in 08A 23 April 1567) 

Swle viuylqe of the w&dely iuvertlgated norbornedieuyl cation (I) include the bicyclo- 

~.2.l&ua-2,k,7-trieuyl (II) ud bicpc~~.2.~nona-2,6,8-trienyl (III) cations. 

I II III 

Aa a potential precurror of a eymtex of type II we have prepared the tertiary alcohol V, 

la.p. US'.+ The latter 18 avsilable by vigoroue alkaline hydrolysis of the benzoate IV 

obtained by Centrell aud ghechter (1) frun the reaction of dllithlum cyclooctatetreenide with 

benwyl chloride; the stereochemistry of IV aud hence of V is based on chemical evidence 

adveuced by there workers. 
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IV V 

Reaction 0fAlcoholVwltb lhlouylC!hlorlde. Treatment of alcohol V with two equivalents 

of thlcuyl chloride aud exe equivalent of pyrldine at romtemperature In ether gave a high 

yield of a czyatalliue chloride, m.p. 46-47". l%e n.m.r. spectrum of this chloride ml $7 

exhibited two magnetically dissiadlar aliphatic protous which are strongly coupled to each 

other, thus excluding any eymetricel structure such aa VI. The fact that the ultraviolet 

spectrum of thla chloride remmbled that of the starting alcohol V, but wan also cousistent 

* Satisfactory data have been obtained for all new cwounds for which melting points are cited. 
We eve iitdebted to L. Brauccme aud his associates for microanalyses and to W. F'ulmor aud his 
rseoclates for spectral data. 
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with that of the 8,+3lhydrolndene system (a), led to consideration of the mechanistically 

plausible gxoss structures VII and VIII. 

VI VII VIII 

The chloride reacted rapidly with silver acetate la acetic acid to give ln hlgh ylela a 

single acetq compound, m.p. 67', which on mild hydrolysis gave au alcohol, m.p. 74'. The 

sams alcohol could be prepared by reaction of the chIoride with cold aqueous base, aud the 

alcohol cculd be reconverted to the 47' chloride with thiouyl chloride snd pyrldlne la ether. 

The n.m.r. and U.V. spectra of the dcohol aml chloride were parallel (vlde lufra). To dlstlu- 

gulsh between slternatlves VII and VIII, the alcohol was oxldlsed with chraslum trioxlde- 

pyridlue complex to give the corresponding ketone whlchinchlorofona solutloh shouedons sharp 

carbo~lmxlwm at 5.85 u. Ihls wavelength indicated that the ketcae could not be derlved 

from a bridged alcohol correspotdlug to system VII since such bridged ketones show maxima 

between 5.60 and 5.75 u. Structure X for the ketone was, however, conslsteht with the infrared 

data and was ummblguously demonstrated by the n.m.r. spectrumf%l g which clearly possesses 

-the requisite signals and psrsllels that of cls-8,9-dihydrolndenone Itself (2j). - 

v 

If the transformations of the thlonyl chloride product VIII are correctly formulated a&we, 

there remains a question as to the stereochemistry of these caspounds. While the ultraviolet 

spectrum of ketone X is qulte complex, that of VIII (Acz 272, 266, 259 sw; E _ 2750, 2990, 

2860) and of IX (Am2 272, 267, 260 IW; E_ 2945, 3050, 2945) is typical of *-fused 8,9- 

dlhydrolndenes and differs sanewhat fraa trans-fused 8,9-dihydrolndenes (21,k) which typically 

show slightly higher extinction coefficients. A more compelling argument favoring a cis-fusion - 
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stems fran the fact that the high yield eonversiou of chloride VIII to alcohol M is stereo- 

selective, as is the reverse resction. Compsrison of n.m.r. spectra of VlII aud IX showed that 

both compounds had essentially the smne coupling constant (6.5 Hz. for VIII, 5.5 HE. for IX) 

between the vlclnsl "aliphatic" hydrcgens. This suggests that the stereoselectivlty in each 

directiou crises by retention of configuration, e result which is the expected consequence of 

the folded &s-fused system but is not readily rationalized for the nearly planar trsus-fused - 
* 

case. Indeed, Dreiding models for the cis-fused - 

0 between H(1) and H(8) sre ce. 0' and 120" (cf. 

relationship (3) only the letter seems canpatible 

Thus the observed solvolytic stereoselectivity as 

triene show that the possible dihedral angles 

XI), and on the.b.ssis of the modified Xarplus 

with the observed 6 f 0.5 Hz. couplings. 

well as the n.m.r. data both point to stereo- 

fomula XII for the 47' chloride. 

XI XII 

Phenyl Migrations in the Dihydroindene Series. The gross structural assiguwnts 

alcohol IX end ketone X are supported by the observation that eech canpound undergoes 

for 

exception- 

ally facile Wsgner-Mserweiu phenyl migration upon mild acid treatment. Reaction of alcohol M 

with a catalytic amount of p-toluenesulfonic acid in refluxing alcohol-free chloroform produced 

as the principal product e colorless, distillable oil Identified by its ultraviolet sbsorptim 

* Preliminary results show that unimoleculsr solvolysis of chloride Win squeous methauol has 
a slightly slower rate than solvolysis of the LLlyllc 3-chlorocyclopentene. There is appar- 
ently no rate enhancement in this particular cese frcnu participation of the theoretically 
possible bis-hcmotropylium cation 4, which could also be considered as the very interesting 
phenylhomosemibullvalenium cation s. 



No.35 3387 

265, 258 w; E= 7100, 8060) and n.m.r. spectrum ,@a g as the hitherto unreported 

l-phenylindene (XIII). The stability of this compound under acidic conditions is noteworthy 

and was taken to represent a kinetic rather than thermodynamic phenomenon in view of <he known 

equilibrium between 1-methylindene and 3-methylindene under basic conditions (4). A dramatic 

demonstration of the equilibrium existing here consisted of the very rapid and complete con- 

version of the n.m.r. spectrum of l-phenylindene to that of 3-phenylindene (2H doublet at 6 = 

3.43, J = 2 Hz.; 1 H triplet at b = 6.50, J = 2 Hz.; 9 H arcmatic multiplet centered et 6= 

7.40) upon addition of a drop of triethylamine to the former in CDC13 in an n.m.r. tube. 

Ix p_Tsm) f-Jj@ _ a tc2j15)3N, f5-J.J 
0% XIII 

Acid treatment of ketone X under the conditions employed for alcohol IX proceeded in .a 

ccmparable faahia to give as the rearrangement product the known 3-phenyl-l-indanone (XIV) 

(m.p. 82-82.5'; lit. m.p. 78-q') (5). This product showed the definitive n.m.r. spectrum of 

Fig. 4, snd its identity was confirmed by preparation of the 2,4-dinitrophenylhydrazone, m.p. 

207-209~ (lit. m.p. 209-2100) (5). 

x p-T&H> @ w g + $ 

OH 0 
XIV 

Formation of 2-Fhenylindene from Alcohol V. In striking contrast to the reaction of the 

bridged alcohol V with thionyl chloride, the action of p-toluenesulfonic acid in chloroform 

npon V led quantitatively to the known 2-phenylindene XV, Identified by m.p., ultraviolet and 

n.m.r. spectra. The seme olefin is reported to form upon thermolysis of the benzoate IV in 

boiling o-dicblorobenzene (lb). 
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T?IIS O-phmylindene can not arlae by way of an 8,g4bydro1ndene htexmdlate related to 

X because neither the Wsgner-Meerweln rearrangements discussed ln the preceedlng section, nor 

control experiments such as tbermolyses of chloride VIII or of the benzoate ester of IX pro- 

&ced sny detectable anou&s of 2-phenyllndene. Thus there nust be entirely different rcha- 

nlsms in operation for the thionyl chloride reaction of V on the one hand, snd the acld-cata- 

lyzed conversion of V to XV on the other. Studles lssding to a deflnltlon of these mscbaulsme 

are in prcgress. 
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