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2-Bromomethyl-3-aryl-2-propenoic acids have been synthesized from Baylis-Hillman adducts derived
from aromatic aldehydes and t-butyl acrylates as new precursors in MBH chemistry. Further triolides
were synthesized by the cyclo-oligomerization of 2-bromomethyl-3-aryl-2-propenoic acids in the pres-
ence of Cs,CO5; demonstrating the synthetic utility of these motifs.
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Morita Baylis-Hillman (MBH) reaction'~ has found wide appli-
cability by virtue of its functional density, the diversity of function-
ality realized by the widening of the substrate scope,! and further
functionalization by nucleophilic substitution.” These striking
features have contributed to the synthesis of multifunctional
derivatives,® heterocycles,” carbocycles®, and several biologically
relevant molecules'®" through MBH chemistry.

In continuation of our interest in MBH chemistry,” in this Letter
we report the synthesis of 2-bromomethyl-3-aryl prop-2-enoic
acids as new precursor in Baylis-Hillman chemistry and have dem-
onstrated their utility in the synthesis of triolides.

MBH acetates'® and halides!! as precursors have dominated the
arena of BH chemistry. Most chemical transformations in the MBH
chemistry essentially involved hydrolysis of the ester functional-
ity.!? It occurred to us that carboxylic acid functionality instead
of ester would be more suited for further chemical transforma-
tions. Schneider et al. have reported the synthesis of 2-bromo-
methyl-2-butenoic acid moiety via a three-step procedure
starting from the MBH adducts of acetaldehyde and methyl
acrylate.!® Ciganek obtained a mixture of 2-(methoxymethyl)-3-
aryl-2-propenoic acid and methyl 2-(methoxymethyl)-3-aryl-2-
propenoate by the tandem vicinal difunctionalization of methyl
acrylate with sodium methoxide and aromatic aldehydes. The ester
was subsequently treated with HBr in acetic acid at 60 °C to furnish
the 2-(bromomethyl)-3-aryl-2-propenoic acid.'* Thus we envis-
aged the synthesis of 2-bromomethyl-3-aryl-2-propenoic acids
from t-butyl acrylate derived MBH adduct as depicted in Scheme
1 in a single step intending to add a new entry to the list of existing
MBH precursors (MBH acetates and bromides).

To this end, we added HBr (8 mL) dropwise followed by H,SO4
(8 mL) to a solution of 1a'® in DCM at 0 °C and continued the stir-
ring of the reaction mixture until the TLC indicated the disappear-
ance of the starting compounds. The absence of signals
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corresponding to the t-butyl group and the presence of allylic
protons at & 4.22 ppm in the 'H NMR spectrum confirmed the
formation of the desired product 2a.'® Analogously 2-bromo-
methyl-3-aryl-2-propenoic  acid derivatives (2b-h) were
synthesized and the results are assembled in Table 1.

Difference NOE experiment was carried out to assign the stereo-
chemistry of 2a (Fig. 1). Irradiation of methylene protons led to the
enhancement of the aromatic peak at § 7.62 ppm by 26.3%. Further
irradiation of the olefinic proton led to enhancement of the aro-
matic proton at 6 7.62 ppm by 7.2%. No enhancement was observed
in the olefinic signal on irradiating the methylene protons indicat-
ing that they are trans and thus possess E stereochemistry.

The synthesis of y-butyrolactones and y-butyrolactams from 2-
bromomethylacrylic acid clearly highlights the synthetic utility of
the structural framework.!” In addition Schneider et al. oligomer-
ized 2-bromomethyl-3-phenyl-2-propenoic acid in acetonitrile
using DBU as base to tri- and tetrolides at room temperature. They
also obtained triolides, tetrolides, pentolides, and heptolides when
the reaction was carried out at 45 °C.!3

Intrigued by this report and realizing the role of Cs,CO5 as an
efficient macrocyclization reagent in organic synthesis,'® we trea-
ted a solution of 2-bromomethyl-3-phenyl-2-propenoic acid (2a)
in DMF with one equivalent of Cs,COs. Stirring the reaction mix-
ture at room temperature for an hour furnished product 3a in
30% yields. The "H NMR spectrum of the product displayed shift
in the position of the allylic protons but did not give any clue on
the degree of oligomerization. Single-crystal XRD studies'® of 3b
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Table 1
Syntheses of 2-(bromomethyl)-3-aryl-2-propenoic acid derivatives
Entry MBH adduct 2-Bromomethyl-3-aryl-2-propenoic acid Mp (°C) Yield (%)°
OH .
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Br 1602
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@ and 3c (Fig. 2 and 3) obtained by crystallizing the respective pure
26 3% Br products from acetone confirmed the products as triolides.
. 0

Figure 1. Difference NOE studies of 2a.

Having established the products as triolides, next it was our
concern to improve the yields. Cyclo-oligomerization of 2e was
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Figure 2. ORTEP diagram of 3b.

Figure 3. ORTEP diagram of 3c.

Table 2
Optimization studies for the cyclo-oligomerization of 2e

Entry Concentration Yield (%)
1 0.03 30
2 0.04 46 R N
3 0.05 61
4 0.12 31 COOH
= cs,co, °
B ———
R™ R Br 004-005M
R" DMF

carried out at various concentrations and the results are presented 2a-h

in Table 2. It is evident from the Table 2 that good yields of the tri-
olides were obtained only when the cyclo-oligomerization was
conducted in 0.04-0.05 M DMF solution.?® The triolides 3a-h were
synthesized under optimized conditions (Scheme 2 and Table 3). Scheme 2.
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Table 3
Cyclo-oligomerization of 2-(bromomethyl)-3-aryl-2-propenoic acid derivatives

Table 3 (continued)

Entry Triolide Melting point (°C) Yield (%)?

Entry Triolide Melting point (°C) Yield (%)?

-5

1 02\% - 137 61
3a13
cl o)
o =
2 o)\% - 170 65
cl
3b
CH, o)
o =
3 O% o 126 63
H,C
3c
CH,
o)
M°
H.C o) 7
4 62 61
o) o o
CH,
3d
cl
cl o)
cl o 7
182 64

w
o
@]
o
o o

W
D

6 O;\% © 160 55

120 57

2 Isolated yield.

In conclusion, we have synthesized 2-bromomethyl-3-aryl-2-
propenoic acid derivatives (2) as promising precursors in MBH
chemistry and cyclo-oligomerized the 2-bromomethyl-3-aryl-2-
propenoic acid to triolides (3) using Cs,COj3 illustrating its syn-
thetic utility. Further work is underway in our laboratory to ex-
plore the synthetic utility of 2-bromomethyl-3-aryl-2-propenoic
acids in the synthesis of heterocyclic frameworks.
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