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Abstract: The alkyl substituted allylic cyclic carbonates 1a-d undergo elimination
by using a catalytic amount of Pd(0) complex to form dienols 2a-b. However, on
treatment of the unsubstituted or phenyl substituted allylic cyclic carbonates 1e and
1f with palladium(0) catalyst, deprotonation-elimination of x-allylpalladium
complex foliowed by condensation with the other x-allylpalladium complex
provided the coupled products 3a and 3b, respectively.

Chiral 2, 4-dienols are versatile Diels-Alder dienes in organic synthesis. As our program to
utilize allylic cyclic carbonates via a x-allylpalladium complex in preparing useful chiral synthons,'
we have found that 2, 4-dienols can be prepared from the alkyl substituted allylic cyclic carbonates
utilizing palladium-catalyzed elimination reaction.? However, treatment of the unsubstituted or
phenyl substituted allylic cyclic carbonates under the same conditions resulted in the formation of
unusual coupled products, which are shown in Scheme 1.
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The results of Pd(0)-catalyzed elimination and elimination-coupling are summarized in
Table 1. The methy! substituted allylic cyclic carbonate 1a and 1b were reacted with a catalytic
amount of Pd,(dba),*CHCI, (5 mol %) and triphenylphosphine (20 mol %) in refluxing THF for
15 min to afford 2, 4-dienol 2a°(entries 1 and 2). This elimination can be explained via the
formation of =-allylpalladium complex followed by deprotonation-elimination to regenerate Pd(0)
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Tablel. Pd(0)- Catalyzed Elimination and Coupling of Allylic Cyclic Carbonates*
Entry Substrate® Product Isolated Yield (%)
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* All the reactions were run with the substrate( 1 equiv ) and Pdy(dba); CHCl; ( 5 mol % ) and PhyP( 20 mol %) % MPM = Methoxyphenylmethyl
¢ (@)% -33.0 ( ¢ 0.3, CHCh) °{a]*%p-11.0( ¢ 0.5, CHCh)



species. It is noteworthy that (Z)-and (E )-ethyl substituted allylic carbonates 1¢* and 1d* afford
identical product 2b.> The ratio of (E)- and (Z)-isomers for the methyl group of the compound 2b
at C(6) was ca 12 : 1 checked by GC-MS (entries 3 and 4).* It is presumed that in these elimination
equilibration of x- and o-complexes must be faster than elimination of the proton in the -
allylpalladium complex. In contrast to the above cases, when the allylic cyclic carbonate 1e was
subjected to reflux with a catalytic amount of Pd,(dba),"CHCI, and triphenylphosphine, the
dimerized compound 3a was obtained in 91% yield (entry 4). The formation of 3a could be
rationalized via a x-allylpalladium complex, which was eliminated to give a unusual enolate. The
enolate thus formed as a nucleophile was subjected to allylic substution with the n-allyl complex of
allylic cyclic carbonate 1e to form the coupled product 3a and the liberated Pd(0) maintained in the
catalytic cycle (Scheme 2). Similarly, the phenyl substituted cyclic carbonate 1f provided 3b°
under the same conditions (entry 6). An interesting finding was that when le was treated with 1a
or 1b in THF under the same conditions, the cross-coupled adduct 3¢>° was obtained as a sole
product in high yields without any incidental formation of 2a (entries 7 and 8)(Scheme 2). The
reaction of le and dienylic cyclic carbonate 1g together afforded e-substituted allylic alcohol 3d in
70% yield (entry 9).

HO 0"\
MPM O2_ MpMO_ X —» MPMO_A

H -
v+ Pd(0) —>
0{0 2‘; A
le

¥ M
o A OH
MPMO\/\ﬁ\/R ————— MPMO__~ OMPM + Pd(©®
Pd+ R O
¥
le R=H 3a R=H
1b R =Me 3¢ R=Me
Scheme 2

The typical procedure is as follows. Preparation of 2a: To a stirred solution of
Pd,(dba),"CHCl, (42 mg, 5 mol %) and Ph,P (42 mg, 20 mol %) in dry THF(1 mL) was added
1a (222 mg, 0.40 mmol) in dry THF(1 mL). After stirring at reflux for 15 min, the reaction
mixture was cooled and THF was evaporated. The residue was separated by SiO, column
chromatography (EtOAc/hexanes 1 : 1, R, = 0.61) to afford 2a (174 mg, 93%).

In summary, we have developed an efficient route to optically pure (E, E)-2,4-dienols by
Pd(0)-catalyzed elimination of the alkyl substituted allylic cyclic carbonates. Further studies on
mechanistic aspects including stereochemical courses in the coupling reaction is in progress.
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