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Summary: The (4+2)-cycloreversion of the Alder-Rickert type Is powerfully 

accelerated by the l-alkoxide substituent. 

Cycloreversions attract interest in mechanistic as well as in synthetic 

aspect. As to the latter, the Alder-Rickert type BJ of the (4+2)-cyclorever- 

sion, forming dimethyl phthalate as the diene component, has proved a vaIuable 

olefin forming process inspite of its high reaction temperature. We have recen 

ly shown for some Diels-Alder adducts of 5-cyanocyclopentadiene that their cy- 

cloreversion is strongly accelerated by deprotonation L3J , The rate enhancemen, 

for the anions was rationalized by the loss in baslclty on formation of the 

cyanocyclopentadienide ion, which is already felt in the transition state of tl 

concerted process. 

The large difference in basicity between an alcoholate and a phenolate ion 

should afford the same effect when utilized in concerted cycloreversions and 

we here report On the rapid Alder-Rickert cleavage of an alkoxide to give a 

phenoxide ion. 

The diene component 2 for the Diels-Alder synthesis of the model compound 9 

is obtained by partial desoxygenation of the cycloadduct a of p-benzoqufnone 

to butadiene via the monotosylbydrazone and the diazoketone [41* The resulting 

unconjugated ketone 2 with lithium diisopropylamide in TIIF,/hexane gives the 

conjugated dienolate which is trapped by chlorotrimethylsilane as the dienol 

silylether 3. Cycloaddition of dimethyl acetylenedicarboxylate (DAD) to 2 at 



room temperature produces the tricyclus 4 which undergoes Alder-Rickert clea- 

vage to 3-trimethylsilyloxy-dimethyl-phthalate and cyclohexa-1,4-diene at 60' 

with a half-life (ti/2) of 236 min. 

Physical Data of 9, 2, 2 and 2 

2 6 "l4 5.87 (2H,AB,A%=19, J=9 Hz), 5.60 (2H,m), 2.82 (411,1x), 2.7 - 1.5 (413, 

#'tm 1715 cm-l; ~~~~lohexane 276 (~=265). 

a 6 "l4 5.67 (~H,Iu), 5.27 (lH,dd), 4.97 (lH,d), 2.7 (2D,m), 2.1 (4D,m), 0.2 

(911,s); vEkkrn 1645, 1575 cm-'; ~~~~lohexane 220 (sh, &=5200), 276 (3000) 

2 CC1 4 6.42 (2H,m), 5.76 (21I,m), 3.7 (iH,m), 3.64 oH,s), 3.61 (3K,s), 2.2 

(4H,u), 1.7 (2H,m), 0.09 (911,s). 

5 = gcc14 6.43 (zD,t), 5.7 (2D,m), 3.7 (2II,m), 3.72 (6D,s), 2.5 - 1.6 (6D,m)- 

The parent diester 2, obtained from 1,4,9,10-tetrahydronaphthalene [51 

and DAD,cyclorsverts at 100°C with tii2 = 176 min, thus the trimethylsilyloxy 

substituent at the bridgehead increases the rate of cleavage of 2 ca. 150- 

fold ['I. When the alkoxide $ is generated from 2 by treatment with tetra-n- 

butylammonium fluoride [71 in THF at room temperature the solution immediate1 

turns burgundy with the formation of the 2,3-dicarbomethoxy-phenolate ion ant 

cyclohexa-i,4-diene. The acceleration of the (4+2)-cycloreversion of 9 by tht 

i-alkoxide substituent amounts to the factor of lo6 at least! We ascribe thii 

dramatic rate increase to the loss in basicity of about 8 pKb units in the 

transformation of an alooholate to a phenolate ion. This stabilisation of the 

anion adds to the negative free enthalpy of reaction of the parent system 

- 2.30J*RT*ApKb c - 11 kcal/mol and as the transition state of even a highly 



2801 

exothermic (4+2)-cycloreversion is product-like [&I, it participates apprecf- 

ably in this free energy gain, Scheme I summarizes the free enthalpies of aeti- 

vafion at room temperature for the (4+2)-oycloreversions of 2, 5 and 5. 
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The rapid (4+2)-cycloreversioa of alkoxida $ complenents the recently re- 

ported powerful acceleration of the [7,7]-'93 end [i,3]-sigmatropic rearranga- 

ment [loI in alkoxides. Although a weakening of the C-C bond adjacent to $hs 

oxy aniunic group is indicated c113 & concerted process has been proved far 

the anionio oxy-Cope rearrangement ii21 . To evaluate the thermodynamic advan- 

tage of the anionic process, one has ta consider the basicity of the conjugate 

bases of the educt and product in the neutral case i. e,, the baslcity of an 

alooholate and af an endlate at the oxygen atom Ei33* As above, a Loss in ba- 

sicity is found (ApKb = 6) aaggesting itself as a powerful driving force in thi 

reaction. 
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