JIAIC[S

COMMUNICATIONS

Published on Web 12/20/2002

A Novel Modified Baylis

Yuji Matsuya, Kousuke Hayashi, and Hideo Nemoto*

Faculty of Pharmaceutical Sciences, Toyama Medical and Pharmaceuticaetdity,
Sugitani 2630, Toyama 930-0194, Japan

—Hillman Reaction of Propiolate

Received August 28, 2002 ; E-mail: nemotoh@ms.toyama-mpu.ac.jp

The development of a carbeitarbon bond-forming reaction is
one of the most important subjects in synthetic organic chemistry.
Among them, the BaylisHillman reactiod has recently made
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remarkable progress in the areas of shortening of reaction?time,
extension of applicability¢ and asymmetric inductioh. This
reaction is usually carried out between conjugated carbonyl ™S
compounds, typically acrylates, and aldehydes in the presence of 1
tertiary amine or trialkylphosphine as a catalyst, providirgy-
droxyalkylated acrylate systems which are useful precursors for
numerous biologically important molecules. However, this reaction
still has a serious inherent limitation in applying for the acrylates
bearing a substituent(s) on theb-position* Thus, alternative
approaches to synthesigéoranched Baylis Hillman products have

TMSO
and/or

0
R CO,Me
R
o

3

RCHO, DABCO

reflux, 0.5-1h

Table 1. Reaction of Propiolate (1) with Aromatic Aldehyde in the
Presence of DABCO?

been reported by several groups, which include hydroalumirfation __ M"Y R yield (%)° ratio (2:3)°
or titanium complexatiohof propiolates, followed by addition to 1 a Ph 73 74:26
aldehydes, and vanadium-catalyzed formation of allenoates from 2 b 2-Me-GgHs 56 100:0

propargyl alcohol$.Recently, preparation gf-chlorinated Baylis- 2 3 ingnz ?g ;ggg
Hillman products have been reported using conjugated acyl alkynes 5 e 2-MeO-GHa quant 100:0

such as ethynyl methyl ketone and propiolates as a sub&tirate, 6 f 3-MeO-GHg 50 76:24
which stoichiometric titanium tetrachloride and catalytic chalco- 7 g 4-MeO-GHy 83 83:17
genides were used. Although propiolates cannot be utilized as a g Ih ig;fﬁm‘;l 4:’4 ngGg
substrate for the traditional BaytdHillman reaction because of 10 j 2-naphthyl 79 63:37
the lack of thea-proton essential to regenerate the catalyst, these 11 k 2-Br-4,5-(MeO)-CgH> 51 100:0

examples suggest that propiolates could function at least as an
acceptor for the BaylisHillman catalyst. In this context, we have
examined the reaction of methyl 3-trimethylsilylpropiolate under
traditional Baylis-Hillman conditions resulting in the formation

of novel f-acylated Baylis-Hillman products with highE,Z-
stereoselectivities, involving simultaneous formation of twe@
bonds. In this communication, we describe the preliminary results
of this novel reaction including a new potential method to generate
alkylidene carbene species.

a8 The reaction was carried out with 0.5 mmol of aldehyde, 1 mmol of
propiolate, and 1 mmol of DABCO in benzene (1 mL) under Ar atmosphere.
b Isolated yields Z + 3) based on aldehydé. These products could be
separated by column chromatograptylsolated in a desilylated form.

However, when this reaction was carried out in the presence of
benzaldehyde, a complete consumption of the aldehyde was
observed to gived-acylated and TMS-masked Baytislillman
adduct2 concomitant with3 as a minor product (Scheme 1). The
results for several aromatic aldehydes are listed in Table 1 in which
no E-isomers of the produc? were detected in all casésNot

DABCO COzMe ; In all
H——CO,Me ———> Y (eq. 1) only simple benzaldehyde but also a multisubstituted one and
2 CH,CI 7

ey zsﬁ . naphthaldehydes were also available for the reaéfionhese
86% MeO,C products containing important functional groups can subsequently
be manipulated with a variety of transformations. Thus, this novel
TMS —=—CO,Me _DABCO reggTeple§1 (eq. 2) reaction potentially provides a new approach for preparation of such

1 benzene i multifunctionalized olefins in a stereoselective manner.

Prolonged reaction time caused a change in the product ratio,

Propiolates have been reported to occur in an amine-promotedresulting in an increasing yield & In addition, when isolate@
dimerization? and in fact the reaction proceeded smoothly in our was subjected to the same reaction conditions, gradual conversion
hands (eq 1). This implies that amine bases such as DABCO cannotto 3 was observed. Thus, the prod&tould be formed fron®,
be used for the BaylisHillman-type reaction ofs-unsubstituted probably via isomerization of the double bond followed by
propiolates. Taking these findings into consideration, we envisioned hydrolysis of the resulting silyl enol ether. This is supported by
that the use of3-silylated propiolates would suppress the dimer- the results (Table 1, entries 2, 5, 9 and 11) in which the ortho
ization, leading to a new BaylsHillman-type reaction of propi- substituted benzaldehydes did not yield the compaBibécause
olates as a result of the migration of the silyl group. As a preliminary of inefficiency of the isomerization due to the steric repulsion
experiment, we confirmed that methyl 3-trimethylsilylpropiolatg ( between the ortho substituent and allylic substituents.

did not change in the presence of DABCO even in refluxing
benzene (eq 2).
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On the other hand, aliphatic aldehydes gave an alkyne product
(4), and compound® and 3 could not be detected (Scheme 2).

10.1021/ja028312k CCC: $25.00 © 2003 American Chemical Society
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This finding is in contrast with the results from aromatic aldehydes
which afforded no such alkyne products.

Although the reaction mechanism has not yet been confirmed
with sufficient evidence, we suppose that this new reaction involves
an intermediacy of alkylidene carbene speci@s which might
originate from the standard Bayfi#ilman mechanism and
migration of the TMS group (Scheme B)13 Alkylidene carbenes
are known as very reactive species and are reported to undergo
dimerization, rearrangement to alkynes, or insertion reaéfién.

In our reaction system, rearranged proddicbuld be formed only

in the case of aliphatic aldehydes. It was revealed that compound
4 (R = Ph), prepared in an alternative w&ywas rapidly
decomposed to afford a complex mixture when treated with
benzaldehyde and DABCO. Thus, the reaction pathway leading to
the product2 would not include4 as an intermediate and can be
rationalized by postulating a direct- insertion proces¥ 18 This
reaction mechanism is also supported by experimental results using
deuterated benzaldehyde as a starting material (Sche#ié%4).

In this communication we disclosed a new reaction of propiolates
and aldehydes mediated by DABCO, analogous to the Baylis
Hillman reaction, which resulted in the formation of novel
pB-functionalized Baylis-Hillman adducts. It was also suggested
that the reaction could provide a new methodology for the
generation of alkylidene carbene species. Further investigation of
the reaction mechanism and synthetic application of the reaction
are now in progress.

Supporting Information Available: Experimental procedures and
spectral data for compourg] 3, and4 (PDF). This material is available
free of charge via the Internet at http://pubs.acs.org.
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