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FORMATION OF A REARRANGED BLY-ENONE FROM_REACTION OF AN ACYCLIC BLY-U§§ATUB§TE9
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We have recently reported that reaction of B,y-unsaturated carboxylic acid
la with methyl lithium yields, after work-up, unrearranged B8,y-unsaturated ketone

2a in hexane and rearranged B,y-unsaturated ketone 3a in ether (eqn. 1).! For-

mation of rearranged enone 3a in ether was rationalized by the mechanism given
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in the Scheme, The fragmentation of dilithio intermediate 4a to give an allyl
lithium 6a and lithium acetate presumably occurs in ethef but not in hexane be-
cause of the greater Lewis basicity of ether,? Although there is precedent for
fragmentation of dilithio intermediates such as YRC(OLi), to Y ri* ana RCO2Li
when formation of stable anions is possible, e.g., Y =CF; , this was the first
report of the occurrence of such a fragmentation and rearrangement in the reac-
tion of a B,y-unsaturated carboxylic acid (Y = allyl anion) with an organolithi-
um reagent, We suggested that the fragmentation of 4a in ether was favored both
by relief of steric crowding and by the fact that when the dilithio group in ﬂé
is axial, the molecule benefits from maximum allylic anion resonance stabiliza-

tion as the fragmentation occurs (see egn, 2).,! Presumably the rearrangement
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has not been observed with other sterically crowded, i.e., o,a-disubstituted, B,
3179



3180 No. 37

Li*,
—_ )1\0'“’ + °-"
1 2

H
1 6
0 " ’i'i :J 1
) kR, JJ H+

2 i 2

2 1 3 §

sShgme
at R;, R; = (CHz2), Et Ry = CH;y R, = H

y-unsaturated carboxylic acids because the acids lacked the cyclohexane ring
system which in one chair conformation "holds" dilithio intermediate 55 in the
optimum orientation for fragmentation., If conditions could be found which pro-
mote fragmentation of B,y-unsaturated dilithio intermediates lacking the spe-
cial cyclohexane stereochemistry, then clearly the potential of this rearrange-
ment for synthesis of B, y-unsaturated ketones would be considerably enhanced.
We report here the first example of formation of a rearranged B8,y-enone from
reaction of an acyclic g,y-unsaturated carboxylic acid with methyl lithium,
Treatment of 2,2-dimethyl-3-butenoic acid, }E' with methyl lithium yields unre-
arranged ketone 2b in ether and rearranged ketone EE in 80% tetrahydrofuran:
20% ether.

Approximately two equivalents of methyl lithium (Alfa, 1.8 M in ether) were
added dropwise to an ethereal solution of 2,2-dimethyl-3-butenoic acid,*s® 1b,
at 0° under nitrogen, The reaction mixture was next stirred for 4 hrs at 0°
and then refluxed for 2 hrs, Acidic work-up gave a 55% yield® of the unrear-
ranged B,y-unsaturated ketone, 3,3-dimethyl-4-penten-2-one,’ EE (eqn., 3). No
formation of rearranged enone, 5,5-dimethyl-4-penten-2-one,® 3b, was observed.
Thus, while reaction of acid la with CH;Li in ether cleanly yields rearranged
ketone 35, acia }E under the same conditions gives only unrearranged 29- This
observation is consistent with literature reports of formation of only unrear-~
ranged B,Y-enones upon treatment of B,y-unsaturated acids other than }5 with

methyl lithium in ether,®
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Since tetrahydrofuran (THF) is a better Lewis base than ether, fragmenta-
tion of dilithio intermediates such as QE and ég should be more rapid in THF or
mixtures of THF and ether than in ether.? Therefore, a THF-ether mixture was
tried as solvent for the reaction of methyl lithium with 2,2-dimethyl-3-buteno-
ic acid., Dropwise addition of approximately two equivalents of methyl lithium
(Alfa, 1.8 M in ether, 5 ml) to a 20 ml solution of 2,2-dimethyl-3-butenoic
acid, }g, in THF at 0° under nitrogen followed by 4 hrs stirring at 0° and then
2 hrs at reflux gave, after acidic work-up, a 50% yield of rearranged g,y-unsat-
urated ketone, 5,5-dimethyl-4-penten-2-one,® 3b (eqn. 3). No formation of unre-
arranged enone gghwas observed. Thus simply switching solvents from ether to
80% THF:20% ether converts the reaction from an efficient synthesis of B,y-enone
2b to an efficient synthesis of 8,y-enone gg. This dramatic solvent effect is
consistent with promotion of fragmentation of dilithio intermediate 4b by the
more basic THF-ether solvent mixture.!® The fact that only rearranged ketone 3b
is isolated when fragmentation of ﬂ? occurs, suggests that dilithio intermediate
5b is considerably more stable than dilithio intermediate SEI presumably in part
because of steric crowding caused by the two a-methyls in 39.“

In summary, we have shown that the special stereochemistry of the cyclo-
hexyl ring system is not required for the reaction of B8,y-unsaturated acids with
CH3;Li to yield rearranged B,y-unsaturated ketones. Although acyclic 2,2-dimeth-
yl-3-butenoic acid, %E, requires more vigorous reaction conditions to promote
rearrangement than does 2-methyl-2-carboxymethylenecyclohexane, }5, clean forma-
tion of either rearranged or unrearranged B,y-unsaturated ketones can be effec-
ted for both acids by selection of the proper solvent. This suggests that it
will generally be possible to find conditions that promote fragmentation of
sterically crowded B,y-unsaturated dilithio intermediates., Thus the formation

of rearranged B,y-enones from the reactions of B,y-unsaturated carboxylic acids
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with alkyl lithiums may be a synthetically useful reaction.
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