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Abstract: (-lfR,R~-Z-Amino-l-~4-nitrophenyllpropan-l,3-diol 

3 has been used to resolve racemic 3-hydroxy-Z-methylene-3- 

phenylpropanoic acid la. Conversion of the laevorotatory 

enantimer into anti and syn methyl 3-hydroxy-2-methyl-3- 

phenylpropanoate, 2a and 2b respectively. was achieved with 

Pd/U2. Correlation of the specific rotations of 2a and Zb 

with isomers of known configuration establlshed the absolute 

configuration of 4a as R. This was confirmed independently 

by X-ray crystallography. 

2-(a-Hydroxylalkyl and aryl acrylates, prepared by the Baylis-Hillman Reaction1 

have been used by numerous researchers as synthetic intermedatesl-6. In its simplest 

farm the Baylis-Hillman Reaction involves the reaction of methyl acrylate with an 

aldehyde, most often benzaldehyde, in the presence of DA13C07, to afford ib. 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 chiralfty in the reaction product. We ourselves have used a masked 

acrylate coupled to a chiral auxiliary8 for this purpose, and Rasavaiah9 has achieved 

some success by employing (-I-menthyl acryfate 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 interconversion% 

Racemic la, obtained by mild hydrolysis of lb, readily formed a salt with 

~-~~R,Rf-2-amfno-l-~4-nltrophenyllpropan-l,3-diol 3. From the mixture predominantly one 
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diastereomer 5 

lacetone/CHCljf 

crystallized on cooling. This was filtered off, and recrystallized 

to b bnstant m.p. 99°C and [a1z5 = -23.5 (~1.05, MeOH). The usual work- 

up afforded homochSirkt.1 acid 4a, m.p. 79OC, [al$~ = -23.2 [c1.05. CHC13). Methylation 

under mild condition+ to prevent racemlsation (dicyclohexylcarbodilmide, dimethylamlno- 

pyridine, MeOW)14 iave 4b fufr = -111.1 (~1.11. MeOH). This was subsequently 

hydrogenated IPd/Hd$6 to give a diastereomeric mixture from which Za, IaIr = -57.9 

(cl. 1. CHC13). and Zb, [al ;a= -22.8 (cl.2. U-K131 could be separated by flash 

chromatography. Id a recent series of papers OppolzerlOtll lists the rotation for 2a 

(2S,3RI as +58.9 td 

9 

131 and also quotes for Zb (2S,3SI a rotation of -20.8 fCHCl31. A 

value of +23.5 is gd en for the enatiomer of 2b. Specific rotation values very similar 

to ours for 2a hav {also been obtained by Brown12. He quotes -21.89 for a substance of 

e.e. 46% isolated kinetic resolution of racemic lb and to which he assigns a (2R.3SI 

absolute 13. 

la R=H 

lb R-Me 

4a R=H 

4b R = Me 

4c R mtBu 

I 
liIe0 Ph 

Me 

2a 

Ph 

The homochirad acid 4a uas also converted to the tertiary butyl ester 4C 

aIF = -93.2 (cl.@, MeOH) using the isobutylene method. I5 The ielk values are 

summarised in Table 1. 
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These results allow us to designate the absolute configurations of Pa and 2b as 

[2R,3Sl and (2S,3Sl respectively, and accordingly the Z-(a-hydroxylphenyl acrylates 4a 

4b and 4c possess the 3R configuration for the laevorotatory isomer. It seems 

reasonable to assume that stereoisomers ln which phenyl is replaced by other substituted 

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

TABLE 1: Summary of [rcl~ values. 

Compound 

la 

4b 

4c 

2a 

2b 

5 

kcl~ = -23.2 (~1.05. CHC13) 

[a1g5 = -111.1 (cl.11, MeOH 

[al: = -93.2 (c1.09, MeOH 

[aI; = -57.9 (cl.1, MC131 

r&j = -22.8 (~1.2. CHC13) 

[aI; = -23.5 (~1.05, MeOH 

The homochiral diastereomeric salt m.p. 99' obtained by 

chiral amine 3. was also examined by X-ray crystallography14 

confirmed the configuration at C(3) in 4a as R. 

reacting la with the 

(Figure 2) and this 

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. lH Nmr (200 MHz) and 

13~ Nmr (50 NHzf 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 Perkln-Elmer 240B 

analyser. 

(+)-3-Hydroxy-2-methytene-3-phenylpropanoic acid (la) 

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. NaHC03 and H20. After removing the 

excess methyl acrylate and solvent, the crude product lb (17.2 g, 95%) was used directly 

in the hydrolysis step. To compound lb (17.2 g, 0.09 mol) in ethanol (30 ml) was added 

potassium hydroxide (6.0 g, 0.107 mol) in H20 (150 ml). The mixture was refluxed for 

3 hours, the ethanol removed, and unreacted ester extracted (Et20). 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) 6 5.50 (1H. sj, 5.90 (1H. ml, 6.48 (lH, 

ml, 7.228 - 7.324 (6H, m and overlapping br. s); 13C Nmr (CDC13) 171.09 (s). 141.24 

(s), 140.84 (s), 128.61 (t), 128.52 cd), 128.02 cdl, 126.63 cd), 72.81 cd). 

M.S.: 178 (47%) M+, 177 (46%), 160 (19%). 132. (48%). 105 (loo%), 77 (63Y.1, 55 (16%). 

Anal. Calcd. for ClOM1003: C, 67.42; H, 5.62. 

Found: C, 67.45; H, 5.82. 

Resolution of Compound la 

Compound la (5.34 gi, 0.03 mol) and (-)fR,R)-2-Amino-l-(Q-nitrophenyl)propan-l,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%); [alr = -20 (~1.1, MeOH), m.p. 

97OC. The salt was recrystallized (acetone-chloroform) to constant m.p. 99°C and 

[al,$s= -23.5 (~1.05. :MeOHI. The yield was 3.5 g (30%). 

1~ Nmr (CD3COCD3) 8.18 - 8.26 (2H, ml, 7.19 - 7.42 (5H, ml, 6.27 (lH, ml, 6.01 (1H. m), 

5.59 (lH, s), 4.84 (lH, d), 3.75 (2H, m), 3.16 (1H. m); 13C Nmr (CD3COCD3) 167.80 (Sl. 

150.70 (s), 148.05 (s), 145.18 (s.1, 143.95 (s). 129.28 cd), 128.47 cdl. 128.42 cd). 

128.30 (d). 124.67 (d). 124.45 (t). 80.38 cdl. 

Anal. Calcd. for CTgN22N207: 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 HCl. Extraction with diethyl ether afforded the homochiral acid 4a. 

M.p. 79’C [alr = -23.2 (~1.05, CHC13). Spectral data as for la. 

Compound 4b 

To a stirred solution of compound 4a (1.78 g, 10 mm011 in anhydrous CH2Cl2 (10 ml) was 

added 50 mg dimethylaminopyridine (DMAP) and MeOH (2 ml, 49 mmol). The mixture was 

cooled to 0°C and dicyclohexylcarbodilmlde (DCC) (2.063 g. 10 mm011 was added in 

portions. The mixture was stirred at O°C for 5 min and at 20aC for 3 hrs. Precipitated 

urea was filtered off and the filtrate was washed with 0.5N HCl, sat. NaHC03 and H2D and 

dried (MgSO4). Purification by column chromatography (ether/hexane) afforded 4b 1.44 g 

(75%). [alg = -111.1 (1~1.11, MeOH). 

IH Nmr (CDC13). 7.314 - 7.195 (5H, m), 6.26 (lH, ml, 5.84 (1H. ml, 5.47 (lH, br. s). 

3.81 (lH, br. s). 3.58 (3H. s); 13C Nmr (CDCl3). 51.81 (q), 72.76 cd), 125.97 (t). 

127.11 Id). 128.07 cd), 128.68 cd), 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 mm011 in diethyl ether (10 ml) was treated 

with cont. H2SO4 (3 drops1 and an excess of isobutylenel5. 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 1N 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 110% ether/hexane) and yielded 

compound 4c (1.20 g. 51%).IaI~ = -93.2 (1.09. MeOH). 

lH 7.22 (CDC131, - 7.34 (SH, ml, 6.22 [lH, ml, 5.75 (lH, ml, 5.44 (1H. br. s). 3.55 (1H. 

br. s), 1.35 (9H, s); 13~ (CDC13), 27.94 (q). 73.54 cdl, 81.66 (sl, 125.34 (tl. 126.53 

(d), 127.66 cd), 128.33 cd), (s). (s), 165.45 (s). 141.59 143.37 

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