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Abstract: {-J{R,R)~2~Amino~1~{4~nitrophenyl }propan-1,3-dicl
3 has been used to resolve racemic 3~hydroxy-Z-methylene-3-
phenylpropanoic acid 1la. Conversion of the laevorotatory
enantiomer into anti and syn methyl 3-hydroxy-2-methyl-3-
phenylpropanocate, 2a and 2b respectively, was achieved with
Pd/Hp. Correlation of the specific rotations of 2a and 2b
with isomers of known configuration established the absolute
configuration of 4a as R. This was confirmed independently
by X-ray crystallography.

2-{x-HydroxyJ)alkyl and aryl acrylates, prepared by the Baylis-Hillman Reactionl!
have been used by numerous researchers as synthetic intermedatesl=6. In its simplest
form the Baylis-Hillman Reaction involves the reaction of methyl acrylate with an
aldehyde, most often benzaldehyde, in the presence of DABCO7, to afford 1b. The
hydroxyacrylates prepared in this way are obviously racemates and generally they have
been used in this form for further elaboration. Various authors have, however,
attempted to Induce chirality in the reaction product. We ourselves have used a masked
actylate coupled to a chiral auxiliary8 for this purpose, and Basavaiah® has achieved
some success by employing (-)-menthyl acrylate to induce chirality. However, in no
instance has it been possible to designate the configuration of the major stereoisomer,
and this has presented a real obstacle to further progress.

We have now solved the problem by the following series of interconversions:

Racemic 1a, obtained by mild hydrolysis of 1B, readily formed a salt with
{~)(R,R)-2-amino-1-{4-nitrophenyl)propan-1,3-diol 3. From the mixture predominantly one
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diastereomer § crys{allized on cooling. This was filtered off, and recrystallized

#
(acetone/CHCl3) to Lonstant m.p. 99°C and [a]gs = ~23.5 {(c1.05, MeOH). The wusual work-

Ox

OH

o.N an

up afforded homochiral acid 4a, m.p. 79°C, [a]ﬁs = -23.2 (e1.05, CHClg). Methylation
under mild conditlang to prevent racemisation (dicyclohexylcarbodiimide, dimethylamino-
pyridine, MeOH)!4 gave 4b {a]23® = -111.1 (cl.11, MeOH). This was subsequently
hydrogenated (Pd/HéfQé to give a diastereomeric mixture from which 2a, {a]ﬁ’ = ~57.9
(c1.1, CHClz), and 2b, [a]53= -22.8 {e1.2, CHClz) could be separated by flash
chromatography. Il a recent series of papers Oppolzerl0.1l 1lists the rotation for 2a
(2S,3R) as +58.9 (diC13) and also quotes for 2b (25,3S) a rotation of -20.8 (CHCl3). A
value of +23.5 1s gijen for the enatiomer of 2b. Specific rotation values very simllar
to ours for 2a havd falso been obtained by Brownl2. He quotes -21.89 for a substance of
e.e, 46% lsolated 3 kinetic resolution of racemic 1b and to which he assigns a (2R,35S)

absolute configuratign 13,
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The homochiraﬁ acid 4a was also converted to the tertiary butyl ester 4¢
a}gﬁ = -93.2 {c1.0p, MeOH) using the isobutylene method.l5  The {a}g values are

summarised in Table }.
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These results allow us to designate the absolute configurations of 2a and 2b as
(2R,3S) and (2S,3S) respectively, and accordingly the 2-(a-hydroxy)phenyl acrylates 4a
4b and 4c possess the 3R configuration for the laevorotatory isomer. It seems
reasonable to assume that stereoisomers in which phenyl is replaced by other substituted

phenyl moeities (e.g. 4-methoxy- or 4-chlorophenyl) will have the same stereochemistry.

TABLE 1:  Summary of [a]B values.

Compound (a]]tg

4a [«ld® = -23.2 (c1.05, CHCl3)
" lalf® = -111.1 (cl.11, MeOH)
4c [«]f® = -93.2 (c1.09, MeOH)
2a [«)d' = -57.9 (cl.1, CHCl3)
2b [«)f® = -22.8 (cl.2, cHCly)
5 [«1§® = -23.5 (c1.05, MeOH)

The homochiral diastereomeric salt m.p. 99° obtained by reacting 1a with the
chiral amine 3, was also examined by X-ray crystallography14 (Figure 2) and this
confirmed the configuration at C(3) in 4a as R.

OH

FIGURE 2
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Experimental Section

Melting points were determined on a Kofler hot-stage apparatus and are uncorrected.
Optical rotations were measured on a Perkin-Elmer 241 polarimeter. 14 Nmr (200 MHz) and
13c Nmr (50 MHz) spectra were recorded in the specified solvents on a Varian Gemini
Spectrometer. Mass Spectra were recorded on a Hewlett Packard gas chromatographic-mass

spectrometer (HP 5988). Elemental analyses were obtained using a Perkin-Elmer 240B

analyser.

(*)-3-Hydroxy-2-methyjlene-3-phenylpropanoic acid (1a)

Methyl acrylate (10 g, 0.116 mol) and benzaldehyde (10 g, 0.094 mol) were stirred
overnight in the presence of DABCO (10.57 g, 0.094 mol). The reaction mixture was
diluted with ether and washed successively with HCl, NaHCO3 and H0. After removing the
excess methyl acrylate and solvent, the crude product 1b (17.2 g, 95%) was used directly
in the hydrolysis step. To compound iIb (17.2 g, 0.09 mol) in ethanol (30 ml) was added
potassium hydroxide (6.0 g, 0.107 mol) in HyO (150 ml). The mixture was refluxed for
3 hours, the ethanol removed, and unreacted ester extracted (Ety0). The aqueous phase
was acidified to pH 2 and was extracted with diethyl ether (3 x 100 ml) to give compound
la (12 g, 75%); m.p. 78-79°C; 1§ Nmr (CDC13) & 5.50 (1H, s), 5.90 (1H, m), 6.48 (1H,
m), 7.228 - 7.324 (6H, m and overlapping br. s); 13C Nmr (CDCl3) 171.09 (s), 141.24
(s), 140.84 (s), 128.61 (t), 128.52 (d), 128.02 (d), 126.63 (d), 72.81 (d).
M.S.: 178 (47%) M%, 177 (46%), 160 (19%), 132. (48%), 105 (100%}, 77 (63%), 55 (16%).
Anal. Caled. for CygHyigO3: C, 67.42; H, S5.62.

Found: C, 67.45S; H, 5.82.

Resolution of Compound 1la

Compound 1a (5.34 g, 0.03 mol) and (-){(R,R)-2-Amino-1-(4-nitrophenyl)propan-1,3-diol
(6.36, 0.03 mol) were dissolved in a minimum amount of acetone. The mixture was
refluxed for five minutes, diluted to twice the volume with chloroform, and refrigerated
overnight. Filtration yielded 4.4 g of salt 5 (38%); [a]g6 = -20 {(c1.1, MeOH), m.p.

97°C. The salt was recrystallized (acetone-chloroform) to constant m.p. 99°C and
[a}55= -23.5 (c1.05, MeOH). The yield was 3.5 g (30%).

1H Nmr (CD3COCD3) 8.18 - 8.26 (2H, m), 7.19 - 7.42 (SH, m), 6.27 (1H, m), 6.01 (1K, m),
5.59 (1H, s), 4.84 (1H, d), 3.75 (2H, m), 3.16 (1H, m); 13C Nmr (CD3COCD3) 167.80 (s),
150.70 (s), 148.05 (s), 145.18 (s), 143.95 (s), 129.28 (d), 128.47 (d), 128.42 (d),
128.30 (d), 124.67 (d), 124.45 (t), 80.38 (d).
Anal. Caled. for CygMpoNp07: C, 58.46; H, 5.64; N, 7.18.

Found: C, 58.48; H, 5.49; N, 7.10.
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Compound 4a

Salt 5§ (3.5 g, 8.97 mmols) was treated with 1.1 equivalent of 2N NaOH. The resolving
agent was recovered by filtration and the aqueous phase was cooled to 0°C and acidified
to pH 3 with 2N HC1. Extraction with diethyl ether afforded the homochiral acid 4a.
M.p. 79°C [alés = -23.2 (c1.05, CHCl3). Spectral data as for 1a.

Compound 4b

To a stirred solution of compound 4a (1.78 g, 10 mmol) in anhydrous CHyCly (10 ml) was
added S50 mg dimethylaminopyridine (DMAP) and MeOH (2 ml, 49 mmol). The mixture was
cooled to 0°C and dicyclohexylcarbodiimide (DCC) (2.063 g, 10 mmol) was added in
portions. The mixture was stirred at 0°C for 5 min and at 20°C for 3 hrs. Precipitated
urea was filtered off and the filtrate was washed with 0.5N HCl, sat. NaHCO3 and Hp0 and
dried (MgSO4). Purification by column chromatography (ether/hexane) afforded 4b 1.44 g
(75%). [a]IZ)6 = -111.1 (c1.11, MeOH).

' Nmr (CDCl3), 7.314 - 7.195 (SH, m), 6.26 (1H, m), 5.84 (1H, m), 5.47 (1H, br. s),
3.81 (1H, br. s), 3.58 (3H, s); 13 Nmr (CDCl3), 51.81 (q), 72.76 (d), 125.97 (t),
127.11 (d), 128.07 (d), 128.68 (d), 141.46 (s), 142.20 (s) and 166.64 (s).

M.S.: 192 (23%) M*; 160 (23%), 105 (100%), 79 (44%), 77 (59%).

Compound 4c

A stirred solution of compound 4a (1.78 g, 10 mmol) in diethyl ether {10 ml) was treated
with conc. HyS0; (3 drops) and an excess of isobutyleneld. Stirring was continued for
24 hrs in a pressure bottle. The bottle was chilled and the contents transferred to a
separatory funnel containing ice-cold 1IN NaOH. Extraction with diethyl ether afforded
the crude product which was purified by column chromatography (ether/hexane). A close-
running impurity had to be removed using a chromatotron (10% ether/hexane) and yielded
compound 4c (1.20 g, 51'/.).[0:]56 = -93.2 (1.09, MeOH).

ln (cpc13), 7.22 - 7.34 (SH, m), 6.22 (1H, m), 5.75 (1H, m), 5.44 (1H, br. s), 3.55 (1H,
br. s), 1.35 (98, s); 13 (CpC13), 27.94 (q), 73.54 (d), 81.66 (s), 125.34 (t), 126.53
(d), 127.66 (d), 128.33 (d), 141.59 (s), 143.37 (s), 165.45 (s).

M.S.: 234 (15%) M*, 177 (54%), 132 (65%) and 105 (100%).
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