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Abstract: The kinetic resolution of rat-3-(2-methylphenoxy)propane-1,2-diol (rat-1, 
Mephenesin) by sequential lipase-catalyzed transesterification with vinyl acetate in tetrahydro- 

furan/triethylamine in the presence of lipase Amano F’S is described. 

Racemic 3-(2-methylphenoxy)propane-1,2-diol (rat-1, Mephenesin) is a potent muscle relaxant. 

Previously rat-1 has been only incompletely resolved into its enantiomers via the formation of the 

hemiphthalate which formed diastereomeric salts with quinidine and brucine2. A chiral pool synthesis of (R)- 

and (S)-Mephenesin was realized starting from (+)-(2R,3R,4R,SR)-mannito13. 

Owing to the efficiency of enzyme-catalyzed transformations in asymmetric synthesis4 and in 

continuation of our work on lipase-catalyzed transesterifications for enantio- and regioselective 

functionalizations it has been an attractive aim to separate rat-1 into its enantiomers as an example for 

related 1 ,Zdiols of physiological importance. 

Primary hydroxy groups are acylated faster than secondary ones and regioselectively by a 

lipase-catalysis5b*5e*6. At the first attempts to realize the separation of rat-1 into its enantiomers by 

combination of regioselective monoacetylation with enantioselection, rat-1 was acetylated with vinyl acetate 

in tetrahydrofuran/triethylamine7 in the presence of lipases of different origin. Most of the lipases tested 

(Lipozyrne M20, lipase from Candida sp. 382, lipase from Mucor sp., lipase from Yarrowia lipolytica, and 

Pancreatin) showed a high regioselectivity but a very low enantioselectivity in the monoacetylation step after 

50 % conversion of rat-1. After separation of the unreacted diol (S)-(-)-1 from the monoacetate (S)-2 the 

enantiomeric excess (e.e.) for both products did not reach more than 5 - 20 %. Only lipase Amano F’S showed 

a moderate e.e. for the diol (S)-(-)-1 and the monoacetate (S)-2 in the order of 40 - 45 %. This was the starting 

point for applying the concept of sequential resolution8 to the amplification of a kinetic resolution of a 

racemic diol. 

Indeed, acetylation of rat-1 with vinyl acetate in tetrahydrofuran/triethylamine in the presence of 

lipase Amano PS afforded the monoacetate (R)-2 in a chemical yield of 45 - 48 % with an e.e. of 89 - 94 % 

and the corresponding diacetate (S)-3 in a chemical yield of 45 - 48 % with an e.e. of 79 - 81 %. 
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Deacetylation of (R)-2 yielded crystalline (S)-(-)-1 and deacetylation of (S)-3 yielded (R)-(+)-1, respectively. 

The e.e. of both (S)-(-)-1 and (R)-(+)-1 could be easily enhanced up to more than 99 % by a single 

recrystallization from water. 
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The e.e‘s. of (R)-2 and (S)-3 were determined by HPLC on a chiral phase9 after deacetylation to 

(S)-(-)-1 and (R)-(+)-1, respectively. 

The absolute configuration of (R)-(+)-1 and 

spectra3, because the reported optical rotations am 

suffkient magnitude in hexane - 2-propano114,15, 

trichloromethane we did not find an optical rotation. 

(S)-(-)-12v3 was determined on the basis of their CD 

contradictory2s3. We measured optical rotations in a 

the solvent system for HPLC, but in ethanol and 
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Lipase-Catalyzed Resolution Procedure. A solution of rat-1 (1.82 g, 10 mmol) in tetrahydrofuran 

(25 ml) was treated with triethylamine (0.71 g, 7 mmol), vinylacetate (6.07 g. 70 mmol), and lipase Ammo 

F’S (1.00 g). The suspension was stirred at room temperature for 96 h. At this time all rat-I was consumed. 

After filtration of the lipase lo the filter cake was washed with tetrahydrofuran (3 x 10 ml). The filtrate was 

evaporated to dryness under reduced pressure and separated immediately ‘t by flash chromatography on silica 

gel 60 (0.063 - 0.040 mm) (column size 30 x 4 cm) with hexane - ethyl acetate (1 : 1) yielding (R)-212 (1.01 

g, 45 %) and (S)-3t3 (1.28 g, 48 %). 

A solution of (R)-2 (1.01 g, 4.5 mmol) in methanol (10 ml) was treated with the ion exchange resin 

Wofutir SBW (OH-, 2 g) and stirred at room temperature for 2 h. The ion exchange resin was filtered off and 

the solvent was removed under reduced pressure yielding @)-(-)-I (0.82 g, 100 %) with an e.e. of 93 %. The 

same procedure with (S)-3 (1.28 g. 4.8 mmol) yielded (R&(+)-l ( 0.87 g, 100 %) with an e.e. of 80 %. 

Recrystallization of (S)-(-)-1 (0.82 g) from water yielded enantiomerically pure (S)-(-)-1t4 (0.41 g, 50 

%) with an e.e. ~99%. Recrystallization of (R)-(+)-1 (0.87 g) from water yielded enantiomerically pure 

(R)-(+)-115 (0.44 g, 51 %) with an e.e. 299 %. 
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159 (lOO), 108 (25), 99 (25), 91 (25) calcd: C 63.14, H 6.80, found: C 63.58, H 7.09. 

14. [CL]~~~ -19.3 [c 0.9, hexane - 2-propanol(4 : l)]. 
15. [a]~~’ +19.8 [c 0.9, hexane - 2-propanol(4 : l)]. 


