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Abstract: A simple and convenient methodology has been 
developed for the synthesis of (IR,2R)- and -(IS,2S)-2-nitro- 
xycyclohexan-l-ols in enantiomerically pure form via pig 
liver acetone powder (PLAP) mediated hydrolysis of racemic 
trans-l-acetoxy-2-nitroxycyclohexane. 

Nitrate esters find widespread therapeutical importance as drugs for 

treatment of heart and vascular diseases. I'2 trans-2-Nitroxycyclohexan- 

i-oi I is one such molecule which has attracted our attention. Despite 

the importance of this molecule as an useful drug, very few methods were 

reported in the literature for its synthesis in racemic form. 3-5 And to 

the best of our knowledge there is no report in the literature for the 

synthesis of trans-2-nitroxycyclohexan-l-ol in enantiomerically enriched 

form, Owing to the current interest and challenges in synthesizing chiral 

drugs 6 in enantiomerically pure form, it is highly desirable to obtain 

both the enantiomers of trans-2-nitroxycyclohexan-l-ol in homochiral 

form. We herein disclose the first enantioselective synthesis of both 

(iR,2R)-2-nitroxycyclohexan-l-ol 1 and (iS,2S)-2-nitroxycyclohexan-l-ol 

2 via pig liver acetone powder (PLAP) mediated hydrolysis of racemic 

t rans- 1 - ace t oxy- 2 - nit roxycyc 1 ohexane. 
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During our research program on the synthesis and application of 

various chiral 2-substituted cyclohexan-l-ols 7-9 we required enantiopure 

trans-2-tert-butoxycyclohexan-l-ol. In an attempt to obtain racemic tran~ 

2-tert-butoxycyclohexan-l-ol according to the literature procedure I0 we 

have treated cyclohexene oxide (100mM) with ammonium cerium (IV) nitrate 

(CAN) (25 mM) in tert-butanol (75 mL) for 2.5 h at room temperature 
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which furnished trans-2-nitroxycyclohexan-l-ol II'12 3 b.p. ii0-iii°C'\7 

mm (lit. 3 b.p. i00°C\3 mm) as colorless liquid in 67% yield (Scheme i) . 

The trans stereochemistry of 3 was confirmed by 2D NOESY experiment. 

Scheme 1 
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The racemic trans-2-nitroxycyclohexan-l-ol 3 was converted into the 

corresponding acetate 4 by treating it with Ac20\pyridine. Enantioselec 

rive hydrolysis of this acetate 4 (20.3 g, i00 n~4) with PLAP (20 g) in 

biphasic media for 3 days [ether\phosphate buffer (0.5 M, pH = 8.0)] 

afforded, after column chromatography (2% ethyl acetate in hexane) 

followed by single crystallization (hexane), 5.6 g (yield 35%) of 

22 71.5 (c 1.17, CH2CI 2) as (-)-trans-2-nitroxycyclohexan-l-ol 1 [~]D - 

colorless crystals [m.p 55-56°C] and 10.52 g (yield 52%) of unhydrolyzed 

(+)-acetate [~]~2- +16.8 (c 1.70, acetone) as colorless liquid. 

We have successfully determined the enantiomeric purity of 1 to be 

>99% by the HPLC analysis (CHIRALCEL OD column, 5% i-PrOH in hexane, 0.5 

mL\min) of its 2-methoxybenzoate derivative (obtained by treating I with 

o-anisic acid and dicyclohexylcarbodiimide (DCC) in the presence of 

catalytic amount of 4-dimethylaminopyridine (4-DMAP) (Eq.l)] with refe- 

rence to its racemic analog. 
0 

=?oL  - 

1 (>g9~ee)  R = 2-MeOC6H 4 >99~ee 

(I) 

In order to assign the absolute stereochemistry of I, we have 

subjected this molecule to hydrogenolysis (30-35 psi) in ethyl acetate 

using Pd\C as catalyst which afforded (R,R)-cyclohexan-l,2-diol m.p. 
20_40 111-112Oc, [~] 2 -30 .1  (c 0 .94,  CHC13), [ l i t  13 m.p. 113-114°C, [~]D 

(c 0.32, CHCI3), 100% ee, conf. (R,R)] in 75% ee and in 82% yield (Eq.2). 
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Therefore, we have assigned (R,R)-configuration to the molecule I. The 

fall in the enantiomeric purity of (R,R)-cyclohexane-l,2-diol is attribu- 

ted to partial racemization during hydrogenolysis. 

OH 

1 (>99%ee) 

Pd /C/  H 2 ~ OH 

(R,R) 75~ee 
(2) 

With a view to obtain (IS,2S)-2-nitroxycyclohexan-l-ol 2 in 

enantiomerically pure form, the racemic acetate 4 (20.3 g, i00 mM) was 

subjected to similar enzymatic hydrolysis with PLAP (20 g) for more time 

(6 days) which afforded 8.87 g (Yield 55%) of (-)-alcohol [~]~2-45.4 (c 
22 

1.22 CH2CI 2) and 7.41 g (yield 36%) of enantiopure (+)-acetate 5 [~]D 

+23.5 (c 1.22, acetone) (Eq.3) . 

ONO2 PLAP "~OH 

. . . .  OAc Et20/Buffe~r + ~ , / " - ~ A c  ( 3 ) 

4 (rocemic) 6doys 6,3~ee 5 (>99~ee) 

The conversion of this (+)-acetate 5 into the corresponding 

(+)-alcohol 2 demands a chemoselective cleavage of acetoxy function in 

the presence of nitroxy function. In fact we have achieved this transfo~ 

mation using Mg\MeOH as a chemoselective cleavage reagent 14'15 (Eq.4) . 

Thus, the enantiopure (+)-alcohol 2 ([~]~2+71.8 (c 0.43, CH2CI 2) was 

obtained as colorless crystals (m.p. 58-59°C) in >99% ee (determined by 

HPLC analysis similar to that of i) 

ONO2 Mg/k4eOH.H / " ~ / / / ~ ' O  NO2 
c rt, 3h -- ~ OH 

5 (>99~ee) 2 (>99~ee) 
(4) 

In conclusion we have achieved a simple and convenient synthesis of 

(IR,2R)- and (IS,2S)-2-nitroxycyclohexan-l-ols in enantiomerically pure 

form. 
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