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The Bavlis-Hillman reaction is one of the most powerful
carbon-carbon bond-forming methods in organic synthesis.’
The Bavlis-Hilliman adducts. which are allylic alcohol deriv-
atives. can be fonmed most often by the reaction of activated
vinyls and carbony] compounds.' Besides the usefulness of
these Baylis-Hillman adducts themselves, further derivatiza-
tion with various micleophilic reagents toward synthetically
useful compounds has been studied in depth by us and other
groups.”

Recently. we have reported on the reaction of the Baylis-
Hillman adducts of N-tosylimines and N,N-dimethy Iforma-
mide dimethyl acetal (DMF-DMA).* We could obtain the V-
methyl-N-tosvlallylic amine derivatives stereoselectively as
shown in Scheme 1.7 As a continueous work. we tried on the
reaction of the Baylis-Hillman adducts of benzaldehydes 1a-
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f and N, N-dimethy1formamide dimethyl acetal. From the reac-
tion we could obtain N, N-dimethy lcinnamy| amine derivatives
2a-f in moderate to good vields stereoselectively (Scheme
2). N.N-Dialkylcinnamy| amine moiety constitutes an impor-
tant scaffold in many biologically active compounds.®

As shown in Scheme 2 and in Table L. the reaction of the
Baylis-Hillman adducts la-f and DMF-DMA in DMF
afforded the corresponding amines 2a-f in 63-88% isolated
vields in a highly stereoselective manner. Ester substituted
derivatives 1a-¢ gave the /¢ isomer 2a-¢ sclectively. while
for nitrile substituted derivatives 1d-f the Z isomer 2d-f pre-

Table 1. Synthesis of ¥ A-dimethylcinnamyl amine derivatives
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97 isomer was observed in trace amounts om tle. "7 isomer was isolated in
20% vield. ‘£ isamer was observed in trace amaounts on tle.
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dominaltcs. The reaction did not proceed al room (empera-
turc. Xvlenc can replace DMF as solvent (76% of 2a was
isolated m the casc of 1a). Without DMF-DMA no rcaction
was obscrved. The reaction of 1a and dimcethylaming hydro-
chloride (3.0 cquiv) in DMF (reflux. 48 h) gave 2a in 43%
vicld. However. the /< Z ratio was about 2: 1 in this casc.
The reaction of 1a and N N-dimcthylacclamide dimethyl
acclal (2 cquiv) in N N-dimethylacclamide gave the expect-
ed y.dunsaturated amide derivative (3. 2-(2-dimcthylcar-
bamoy] cthy1)-3-pheny] acryvlic acid cthy] csier) vier the nor-
mal Claisen rearrangement pathway in 69% isolated vield. ™

The stercochenistry ol the products (/ for cster. Z [or
nitrile) can be cxplained as we have alrcady proposed.™
Somc representative spectroscopic data of sclected products
2a. 2d. and 3 were presented.”

We tenlatively propose the reaction mechanisim as follows:
(1) exchange of methoxy group in DMF-DMA with the Bay-
lis-Hillman adduct 1a-f (o form the intermediate 1. (2) con-
certed Michacl type addition of dimethylamino group™ and
concemitant climmation of methyl formate gave 2a-f (Scheme 3).

In a brilliant works of Buchi and co-workers.” trcatment of
some allylic alcohols with DMF-DMA gave (he homolo-
gous fB.unsaturated amides vie the formation of carbene
and subscquent |2.3]-sigmatropic rcarrangement (Scheme 3).
Howcver. in our rcaction conditions. we could not obscrve
the corresponding amide products 4 at all. This discrepancy
could be explained as follows. In the cases of simple allylic
alcohols the carbene mechanism works.” However. for the
good Michacl acceptor such as Ta-f. Michacl type addition
of dime¢thylamino group 1s the preferred pathway leading 1o
2a-f. To confirm the hypothesis we exannined the reaction of
cthyl  2-hydroxymcthyl-3-phenyl-2-propenoate  (3)™ and
DMF-DMA in the same reaction conditions (Scheme 4). In
this casc the Sposition is not a good Michacl acceptor. and
as a result. 2a was 1solated in low vicld (10%) with 90% of
the recovered starting matenal.
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