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Preparation of Pure (—)-(1R,2S,5R)-2-(1-Methyl-1-
phenylethyl)-5-methylcyclehexanol in Larger Amounts

Heinz HErz0G, Hans-Dieter SCHARF*

institut firr Organische Chemie der RWTH Aachen, Prof ~Pirlet-Str.
1. D-5100 Aachen, Federal Republic of Germany

A method is deseribed for the separation of (-~ )-(1 R.25,5R)-1-(1-methyl-1-
phenylethyl)-5-methyleyclohexanol (1 8-phenylmenthol) in  preparative
amounts in the form of its chloroacctate 3 from the accompanying
diastereomer 2, which is formed according 1o Corey’s synthests.

Compound 1 has proved to be a versatile chiral terpene
alcohol!, particularly used as a face differentiating agent” in
asymmetric organic synthesis. In both ground state’ and
excited state® reactions, extremely high d.e. values were
reported. This fact is of special interest in natural product
synthesis'*. The Corey synthesis* of 1, starting fror (-+)-

SYNTHESIS

pulegone results in a mixture of I and 2 (ratio: 85/15, as
shown by "*C-N.M.R. and H.P.L.C.-analysis) in 74%
overall yield.
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The separation of 1 from 2 in larger amounts is, in practice,
the main problem? since chromatographic methods (C.C.,
H.P.L.C.)in this case are not practicable. The derivatisations
of 1 by means of phenylglyoxylic acid® or hippuric acid® were
also not satisfactory. The most eflicient procedure. in our
opinion, is the conversion of the reaction mixture of 1 and 2
(85/15) to the chloroacetic acid esters, according to the
method of Stadler”. This allows the separation by crystallis-
ation of ester 3(m. p. 82°C) and its subsequent saponification
to 1in 46 % overall yield.

1. R. spectra were recorded with a Perkin-Elmer 377 instrument: H-
N.M.R.. Varian EM 390; “*C-N.M.R., Varian CFT 20; melting
points (not corrected), Biichi apparatus (D. Tottoli); specific
rotations, Perkin-Elmer 241 instrument. All solvents were purified
by standard methods before use.

Esterification of the Mixture of 1 and 2:

Oxalyl chloride (16.1 ml, 0.19 mol) in acctonitrile (30 ml) is added
dropwise 1o solution of dimethylformamide {40 ml) in acetonitrile
(250 mly at -- 15°C under nitrogen. After 15 min. chloroacetic acid
(17.9 g, 0.19 mol) is added with stirring and stirring is continued
until the precipitate dissolves (~ 30 min). The mixture (44 g,
0.19 molyof 1 {85% by H.P.L.C.and PC-N.M.R; [afps =294 (¢
0.32, CHClL)} and 2 {15% by HP.L.C. and BCNM.R.: [2]g":
4+ 26.17 (¢ 0.28, CHCI,)} dissolved in acetonitrile (30 ml) is added
and the mixture is s'irred at room temperature for 6 h. The mixture is
then cooled to 0°C. pyridine {15 ml) in acctonitrile (30 ml) is added
drepwise, and the mixture is stirred for |h. Dichloromethane
(400 ml) is added, the solution is washed with sodium carbonate
solution (300 ml) and water (300 ml), extracted with dichlorometh-
anc (300mb). The extract is dried with magnesium sutfate (+
charcoal) and the solvent is cvaporated. The residue is cooled Lo
— 25°C and mixed with an equal volume of 1/1 ether/pentanc. After
5-10 h. the crystals are filtered, washed with pentane and the mother
liquor is again evaporated and cooled. A total of 3crops of the ester 3
are thus obtained; vield: 38 g (76 % based on the amount of 1 in the
original mixture); m.p. 82°C; [a}f’ +21.27 (¢ 1.2, CClLy).
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CiyH1:ClO, cale. C70.00 H8.16

(308.8) 69.85 8.21

LR. {KBr): v = 3060--3020 (CoHs): 1740 (C=0): 1180 (C——O);
700 cm ! (C—C1).

"H-N.M.R. (CDCl;): 8 = 0.89 (d, / = 6 Hz, 10-CH ); 0.9~ 2.2 (m,
8 H, cyclohexyl); 1.22, 1.33 (2 s, 3 H cach, 8-CH, 9-CH;); 3.03 (d,
J =14.7 Hz, { H, CiCHH—); 3.32(d. J = 14.7 Hz, 1 H, CICHH—);
4.88 (dt, J = 4.0 Hz, 10.0 Hz, 1 H, CHO): 7.1 -7.3 ppm (m, 5 H,,,,)).
13C-N.MLR. (CDCL,): 8 = 21.75 (C-10); 22.77 (C-8); 26.23 (C-3);
29.72 (C-9); 31.28 (C-5). 34.44 (C-4); 39.44 (C-7); 40.47 (CH,Cl);
41.51 (C-6); 50.30 (C-2); 75.80 (C-1); 125.14 (para); 125.32 (orthv):
128.01 (meta); 155.70 (C-1 of C,Hs); 166.47 ppm (COO).

The chiral alcohol 1 can be stored indefinitely as its chloroacetate 3.
The latter should be saponified when the alcohol is required. The
alcohol itself is unstable and decomposes cven in a refrigerator.

Saponification of Ester 3:

The ester 3 (38 g, 0.12mol) is stirred with potassium hydroxide
(13.8 2, 0.25 mol) dissolved in cthanol (1000 mi) at room tempera-
ture overnight. The ethanol is evaporated and toluene (800 ml) is
added. The mixture is washed with water (400 ml) and the toluene
phase is dried with magnesium sulfate. Evaporation and final
distillation gives the alcoho! 1; yield: 27-28g (~ 100%); b.p.
$4~85°C/0.05 torr; [2]3": —29.4" (¢ 0.22, CHCl,).

Ciefl540 cale. C8270 H 10.41

(2324)  found 82.68 10.52

LR (CDCly): v = 35503100 (OH): 3080- 3020 (C,H1,): 1395 cm !
(C6H).

'H-N.M.R. (CDCL): 6=088 (d, J=6Hz 3H, 10-CH,)
1.02-2.00 (m, 8 H, cyclohexyl): 1.22 (s, 1 H, OH); 1.30, 1.43 (25, 3 H,
cach, 8-CH;, 9-CHy); 3.50 (dt, J == 4.5tz 10 Hz, 1 H, CHOH);
7.05-7.50 ppm (m, SH,,..).

C-N.M.R. (CDCLy): 8 = 21.99 (C-10): 24.90 (C-8); 26.56 (C-4);
28.21 (C-9); 31.51 (C-5); 34.80 (C-3); 39.82 (C-7); 45.50 (C-6); 54.11
(C-2); 72.66 (C-1); 125.66 (para); 125.76 (ortho), 128.34 (meta);
151.28 ppm (C-1 of CgHy).
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