
Pergamon 
Temhedron: Aqtnmmy Vol. 5. No. 1. pp. 1363-1366, 1994 

Elsevie? s&Ice Lid 
PIiDkZdinGrrotBtiti 

09574166194 $7.00+0.00 

0957-4166(94)00186-3 

Preparation of 1-Pyridinylethanols of High Enantiomeric Purity 
by Lipase Catalysed Transesterifications 

Christian Orrenius, Anders Mattson, and TorbjBm Norin* 

Dqmmmt of ChcmAry. orgrnic alcmislry 

Niklas t)brner and Karl Hult 

wnt of Biabemirtry rad Biotechnology. Royal h$CiNle of Technolopy. sl~.W 44 ~~~1~. B,,,&,, 

Absbori: Gnnponent B lipw of tbc Candida ankarctica YIXSI displays high cn~tios&ctivity in catalyrinp tmnsesterification 
reStionS in non-~olla media wim chinl secondary alcoboIS. @nIil ww expM4!d to msolvc lYcaM&s of l-@y+dinyl> l- 
(6-bnxnopyridb2-yl), and 1-(6-bromopyridin-2-yl~2,2~y~ol. ‘lbe lipus wtcrifiai the (R>alcobols of the first 
four wbuates in Z99% enautiancxic excau in IUS than dnw bomx with 3@40% isolated yield. Romainmg (s)-~~~~tiomers were 
isolated in similar yields uxi in W-988 cc. l-(bBromopyridin-2-y1~2~~ylpoptnol did not form auy detectable ester in one 
week. 

INTRODUCTION: Enantiomcrically enriched I-pyridinylethanols (2.3. and 4) are products of the 

asymmetric reduction of acetyl pyridinesl-g, and have amacted attention because of their utility as chiral ligands 

in metal complexes for stereoselective catalysis. m-r5 They have also been used for direct synthetic purposes.r6 

1-Pyridinylethanols of high enantiomeric purity have been prepared through catalytic biotransformations.t7-23 

Here, we report such a method, applied to the racemic alcohols 2,3,4, and racemates of two analogs of 2, 

namely l-(6-bromopyridin-2-yl)ethanol (S) and 1-(6-bromopyridin-2-yl)-2,2dimethy@ropanol(6). 

$” 5 6” zr$ht& 
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Recently published methods concerning the asymmetric reduction of these compounds can be briefly 

summarized as follows. In 1987, Soai et alI3 reported the reduction of 3-acetylpyridinc with LiBI-4, ethanol, 

and (R,R)-N,N’dibenmylcystine affording (R)-I-(pyridin-3-yl)ethanol in 85% ee and 70 % chemical yield. 

Meyers and Brown* reduced 2-acetylpyridine with Mg(ClO& and (S)-N-toluoyl-3-methoxy&methyl- 1,4- 

dihydropyridine (88% ee) to the corresponding (R)-alcohol(2) in 87 % ee with 72% yield after 7 days. Midland 

et al * achieved 100% chiral transfer with Alpine-Borane (92% ee) at 60 atm giving (s>3 (67% yield after 1.5 

day). Enantiomers of 5 and 6 were previously prepared by Bolm and coworkers through asymmetric reduction 

((IpchBCl) and recrystallization of corresponding camphanic acid esters followed by hydrolysis under basic 

conditions giving the alcohols in >99% ee.” 

A key intermediate in the synthesis of the alkaloid auO_Heteroyohimbinere mquhed enantiomerically pure 

(R)-1-(pyridin-3-yl)ethanol, which was afforded through the careful inversion of the (s) form (98% ee, 60% 

yield) from reduction of 3-acctylpyridine under anaerobic conditions by Sporotrichm e_xile.~ Microbial 

mtuction by Cryptococcu~ maceruns provides the Q-ahh01s (2.3. and 4) in 85% ee after 10 days (yield not 

stated).*0 Seemayer and Schneider17 recently produced both enantiomers in the same process by kinetic 
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CONCLUSION: The &scribed method resolves tbe racemates of 2.3.4, and 5 in a one-step process 

requiring less than ti hours with, to our knowledge, unmatched stereoselectivity. Reaction conditions are 

most convenient and larger scale reactions feasible.= Recycling the catalyst twice did not affect either activity or 

selectivity. 

EXPERIMENTAL: General Procedure. In an open reaction vessel, alcdrols 2,3, or 4 (4.0 mm01 

or 0.492 g) were added to a mixture of S-ethyl thiooctanoate (4.0 mmol, 0.75 p) and enzyme preparation (50 

mg). The reaction proceeded at 39 “C and was quenched through removal of enzyme by filtration. Most of the 

remaining enantiomers of 3 and 4 can be conveniently retrieved as crystals (4) or insolubles (3) after filtration 

(dietbyl ether washing, 25 ml), volume rtduction. and resuspension in cold hexane. Work-up by liquid column 

chromatography~ with deactivated silica-gel (NH3) afforded separation of reactants and pmducts. 

Enzyme. The lipase (component B) &rived from Cundti un&rcfica is a product of NOVO-Nordisk A/S. 
Denmark. The enzyme used was an immobilized pxepa&on on a macroporous polypropylic resin, containing 

1% (w/w) enzyme, with a catalytic activity of smugly 43 Ooo LU/g preparation. 

Gas Chromatogr~pby. Instrumentation: Varian 3500 and 3300 quipped with DBl (15 m,widebore 

0.32 mm i.d., 0.25 pm film) and Chrompack Cp-cyclodextrin-B-2,3,6-M-19 (50 m, 0.25 mm i.d., 0.25 pm 

film)ll\st6c ChiraldexTy G-TA (IO m. 0.25 mm i.d.. 0.25 pm film) were used in the monitoring of conversion 

(hexadecane as internal standard) and en~tiome~c excess determinations, respectively. Alcohols or alcohol 

derivatives of 1 ,I, 1,3,3.3-hcxamcthyl silazan were injected on the latter column. 

Absolute configuration. Assignment of absolute configuration was done by optical rotation 

measurements (Perkin Elmer 241 Pohuimeter) and literaluxe data comparisons. 

Hydrolysis of ester products, general procedure. Ester was added to a solution of 0.5 g KOH in 

methanol (20 ml, HPLC grade) and stirred overnight. Formic acid (1 ml) neutralized the reaction mixture and the 

solvent was evaporated under red& pressure. Ethyl acetate (100 ml) was used in the filtration and washing of 

solid residue. The pr~uct-confining solvent was evaporated in the presence of Silica gel and liquid 

chromatography (hexanefetbyi acetatiethanol gradient) isolated the alcohol. Aitemativcly (2). tbe hydrolysis 

mixture was evaporated and the alcohol retrieved by extraction with dichloromethane (100 ml, dist.). The 

organic layer was washed with water (3x50 ml). 

S-Ethyl thiooctanoatt. E~~e~iol (49.7 g, 0.80 mol) and pyridine (77.6 ml, 0.96 mol) were 
rl:mrr,.,-r( :.. rtl, ,+:-&..,I -*)u.. I?OC ml\ at A oi- * c&.l.*&:r\.. #.c ,.“+n.+-I.rl aa.:,i ,.l.I~.&lr. I&C 1 #. n “tn . ..A\ :r A:-rL.., U._,“CjU 111 ul, UlrurJ, GYlG, \&,I.J ,‘U, 01” \r. CI JVLUUWI “I _cQII”,I _IU ~.lI”,,ucz \_.I & “.N l,,“,, L‘, VlrurJ‘ 

ether (95 ml) was added dropwise. Following the addition, the reaction mixnur: was stirred at room temperature 

for 24 hours. After filtration, the reaction mixture was washed with water twice and subsequently dried over 

MgS04. Distillation (b.p 65 OC at 2 mm Hg) yielded the crude product (75 g). Pure product (74.4 g. GC purity 

of 99.5%) was obtained after flash chromatography on silica gel 60 (Merck; hexane/ethyl acetate, 90: 10, v/v). 

IH-NMR (CDC13), Bruker 250 MHz: 0.88 (t, 3H), 1.21-1.4 (m, 8H), 1.25 (t, 3H), 1.59-l .68 (m, 2H), 2.49- 

2.55 (t, 2H), 2.72-2.91 (m, 2H). 
3.~Pvridinvlkthanols 421. 131_ and (41. Reduction at room &mneratun of comswndinn acetvl \_,_____~_,__---- \_,, \_,, -..- \.,. _~ _--...-.. c------- r ------- 51 ----,- 

pyridin (8.25 mmol, 1.0 g) in methanol (50 ml, HPLC grade) with sodium borohydride (10.0 mmol. 0.378 g) 

overnight was followed by addition of ammonium chloride (2.0 mmol, 0.11 g) and filtration. Methanol was 

evaporated under reduced pressure and replaced by ~chlo~~~~e (50 ml), which was washed with water 

(3x50 ml). Subsequent evaporation of solvent afforded oils of 2 and 3, and crystals of 4. 

l-(6-Bromopyridin-2-yl)ethanol (5) and I-(6bromopyridin-2-yl)-2,2-dimethylpropano1 

(6). The compounds were synthesized according to Bolm and coworkers as described in referent@. 
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