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Abstract: Since last decade, biocatalysts have become attate alternative to conventional
chemical methods, especially for organic synthedisge to their great properties. Among these
enzymes, lipases are the most widely used, be¢hageare cheap, easily available, cofactor free and
have broad substrate specificity. Combined to mwvenee irradiation in non-agqueous medium, the
published results suggest that microwave irradmatian have an influence on enzyme stability and
activity, in addition to altering/enhancing reaaticates and/or enantioselectivities, called nomiiadr
microwave effects. However, the role of the micrewairradiation on enzyme still reminds
controversial. This presentation will deal with thenefits of the use of lipases and the microwave
irradiation. To have a better understanding of sigstem, different parameters were studied and
analyzed, such as the impact of the microwave poter temperature. The optimization of the
reaction parameters will lead to the obtainmenis#ful chiral homochiral diols in clean, efficiearid
safe way.
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1. Introduction

Enantiomerically pure vicinal diols are versatileemical intermediates for the production of flavors
and fragances. As part of our work concerning yrghesis of enantioselective synthesis of methyl
jasmonate derivatives from optically active bicy8l8.0]octane derivatives by transannular reaction,
we needed first to prepare enantiopure homochlfal R and (S, 2$ 5-cyclooctene-1,2-diols. In
recent years, the employment of biocatalysts fgaoic synthesis has become an attractive altemativ
to conventional chemical methods. Lipases are thstwidely used because they are inexpensive,
easily available, cofactor free and have broad tsatesspecificity: We decided to turn our interest to
microwave-assisted lipase mediated kinetic reswiutinvolving CalLB (lipase B fromCandida
antartica) or PS Pseudomonas cepagiaatalyzed acetylation of diol. The use of micreowa
irradiation in biocatalysis can enhance the enzwautigvity: for example in resolution reaction, in
specific oxido-reduction reaction or in hydrolysi@ombined to microwave irradiation in non-aqueous
medium, the published results suggest that micrewiaradiation can have also an influence on
enzyme stability and activity, in addition to alt®y/enhancing reaction rates and/or
enantioselectivities, called nonthermal microwaeats? However, the role of the microwave
irradiation on enzyme still reminds controversislle herein report our studies on microwave-assisted
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lipase resolution of diol. To have a better underding of the system, different parameters were
studied and analyzed, such as the impact of theomias/e power or the temperature.

2. Methods/Experimental section

Lipases fromPseudomonas cepacfanmobilized on diatome MKBB3465, 500 P[}YandCandida
antarctica (immobilized on acrylic resi®77K1155, 10 000 PLY Novozym 4350r free form) were
purchased from Sigma Aldrich. The entire commescaadailable were purchased from Sigma Aldrich.

IR spectra were recorded on a Perkin—Elmer Spect@®riRFT-ATR instrumentH and**C NMR
were recorded on a JEOL JNM LA400 (400 MHz) speuntter. Chemical shiftd) are reported in
parts per million (ppm) downfield from tetramethidae (TMS) which was used as internal standard.
Coupling constants J are given in Hz. The high ltggm mass spectra (HRMS) were recorded on a
Varian MAT311 spectrometer in the Centre RégioralMesures Physiques de I'Ouest (CRMPO),
Université de Rennes. Analytical thin layer chroogaaphy (TLC) was performed on Merck Kieselgel
60 F254 aluminum packed plates.

Enantiomeric excesses were calculated by gas chognaghy (Agilent 7890A) equipped with an
autosampler (7688B) and flame ionization detecteliD) for the products detection. For the
experiment, a CP-Chirasil-Dex (0.25mm x 25m x 05 romopack) column was used. The injector
and the detector were kept at 180 °C. Nitrogen wsexd as gas carrier at a flow of 1.5 mL/min.
Hydrogen, air and nitrogen were supplied to the Bt(35 mL.mift, 350 mL.min* and 25 mL.mift
respectively. The products are analyzed at 110 °C.

High performance liquid chromatography (HPLC) wasried out in a Watters 600s combined with
an autosampler (Watters 717 plus). The Chiralpak—A@®@lumn (Amylose tris-(3,5-
dimethylphenylcarbamate) coated onif silica-gel, Daicel Chemical, 250 x 4.6 mm) inl@arate
(n-Heptane/EtOH, 9/1) of 1 mL.minis used. Products are analyzed by a differenéiftactometer
(Watters 410)

Optical rotation was measured on a Perkin Elmer@farimeter.

Microwave reactions were conducted using a CEM ®isf, mode operating systems working at
2.45 GHz, with a power programmable from 1 to 300Ue microwave can be equipped with a Cool
maté system allowing reactions at high irradiation (@p300 W). This system is cooled by a
cryogenic fluid (Galden HT-5%.

In closed vessel mode, microwave irradiation expents were carried out using a single-mode
microwave instrument (Initiator, Biotage) working2a45 GHz, with a power programmable from 1 to
450 W (0-20 bars).

(2)-(1S,8R)-9-oxa-bicyclo[6.1.0]non-4-¢h)

Under inert atmosphere, to a solution of cyclo-dg&dien (20 g, 0.161 mol) and sodium carbonate
(117.6 g, 1.11 mol) in dichloromethane (560 mL)retl at 0°C is added dropwise a solution of
peracetic acid (42.7 mL, 0.222 mol) in dichloronzetd (500 mL) during 2 hours. The mixture was
stirred during 8 hours at 0°C and 12 hours at reemmperature. The mixture was washed with 500mL
of water and extracted with (3x250 mL) of dichlomtimane. The organic layers were dried with
magnesium sulfate anhydrous and concentrated wedeced pressure.



3
The crude residue was purified by chromatographiyneo (silica gel, petroleum ether/ethyl
acetate 90/10) to provide the (Z4)S,8R-9-oxa-bicyclo[6.1.0]non-4-ed (5.697g, 67% vyield) as a
colorless 0ilvmax (cm?): 3003, 2906, 2887, 1655, 1445, 1428, 1228, 16699, 1039, 934, 762, 743;
Oy (400 MHz, CDCY) 5,56-5.60 (2H, m, CH=CH), 3.00-3.02 (2H, m, CHCBRW¥1-2.47 (2H, m,
CHy), 2.08-2.15 (2H, m, Ch), 1.98-2.17 (4H, m, 2xCht &c (100 MHz, CDC}) 128.6, 56.2, 27.8,
23.4.

(2)-cyclooct-5-en-1,2-diq2)

Under inert atmosphere, to the (@)S,8R)9-oxa-bicyclo[6.1.0]non-4-eil) (5.697 g, 45.9 mmol)
vigorously stirred is added a solution of sulfuai@d 2M (25.3 mL, 50.47 mmol). After 4 hours under
stirring, the mixture is extracted with 3x75 mLeathyl acetate. The organic layers were washed avith
saturated solution of sodium hydrogenocarbonaten, brine (40 mL), dried with magnesium
sulfate and concentrated under vacuum. The crusldue was purified by chromatography column
(silica gel, petroleum ether/ethyl acetate 60/40yivve the rac-(Z)-cyclooct-5-en-1,2-didl(3.691 g,
57% yield) as a colorless oWmay (cmit): 3362, 3014, 2964, 2861, 1651, 1427, 1429, 14Q041,
1202, 1010, 994, 976, 947, 868, 732, 7d9(400 MHz, CDC}): 5.55-5.59 (2H, m, CH=CH), 3.57-
3.61 (4H, m, CHOHCHOH), 2.29-2.35 (2H, m, §H2.00-2.12 (4H, m, 2xChHl 1.52-1.58 (2H, m,
CHy); &c (100 MHz, CDC}): 128.9, 73.8, 33.1, 22.6; HRMS: calculated fgHGO, [M]": 142.09938,
Found : 142.1001 (5 ppm).

(1R,2R)-(2)-1-hydroxy-cyclooct-4-enyle acei@m)

Compound3a is obtained as a colorless dit(]p*° -3.0° € 1.00 CHC}). Vimax (cni): 3449, 3012,
2936, 1717, 1654, 1430, 1235, 1030, 971, 933, 32§MR (400 MHz, CDCJ): 5.59-5.69 (2H, m,
CH=CH), 4.95 (1H dtJ=8.8 Hz 4.0Hz CHOAC), 3.90 (1H, dt)J=2.1 Hz CHOH), 2.54 (1H, s, OH),
2.38-2.42 (m, 2H, CH), 2.04-2.25 (m, 7H, 2xCHand CH), 1.68-1.75 (m, 2H, Chl, dc (100 MHz,
CDCly): 170.9, 129.6, 128.6, 77.3, 72.1, 32.8, 30.08,222.8, 21.2. GC: Cromopack colungrt59.7
min HRMS: calcd for @H140, [M-CH,COJ": 142.09938, Found : 142.0993 (0 ppm).

(1S,2S)-(Z)-1-hydroxy-cyclooct-4-enyle ace(ats)

Compound3b is obtained as a colorless ofla]p?° +3.2° € 1.00 CHCY). Vmax (cmi?): 3449, 3012,
2936, 1717, 1654, 1430, 1235, 1030, 971, 933, 320§MR (400 MHz, CDCJ): 5.59-5.69 (2H, m,
CH=CH), 4.95 (1H dtJ=8.8 Hz 4.0Hz CHOAC), 3.90 (1H, dtJ=2.1 Hz CHOH), 2.54 (1H, s, OH),
2.38-2.42 (m, 2H, C§J, 2.04-2.25 (m, 7H, 2xCHand_CH), 1.68-1.75 (m, 2H, Cht; &c (100 MHz,
CDCl): 170.9, 129.6, 128.6, 77.3, 72.1, 32.8, 30.08,222.8, 21.2. GC: Cromopack colunyr56.6
min HRMS: calcd for @H140, [M-CH,COJ": 142.09938, Found : 142.0993 (0 ppm).

(1R,2R)-(Z)-2-acetoxy-cyclooct-4-enyle acetdi® (

Compoundda is obtained as a colorless ofo]p?° +81.0° € 1.00 CHC}). Vimax (cm™): 3016, 2938,
2866, 1732, 1654, 1431, 1370, 1226, 1244, 1032, 928, 735, 722d, (400 MHz, CDC}): 5.69-
5.62 (2H, m, CH=CH), 5.05-5.08 (2H, m, 2xCHOH), 2:2.41 (2H, m, Ch), 2.12-2.18 (2H, m,
CH,), 2.01-2.04 (2H, m, CH, 1.96 (s, 6H, 2x CH, 1.73-1.76 (2H, m, C#. 8 (100 MHz, CDCY):
170.1, 128.6, 73.6, 29.9, 22.7, 20.@]p: +83.9° (c = 1.00 CHG) GC Cromopack columrkt= 61.2
min



(1S,2S)-(2)-2-acetoxy-cyclooct-4-enyle acetdby

Compound4b is obtained as a colorless §ilf]p: -79.0° € 1.00 CHC}). Vmax (cm™): 3016, 2938,
2866, 1732, 1654, 1431, 1370, 1226, 1244, 1032, 948, 735, 722D, (400 MHz, CDC}): 5.69—
5.62 (2H, m, CH=CH), 5.05-5.08 (2H, m, 2xCHOH), 5-3.41 (2H, m, Ch), 2.12-2.18 (2H, m,
CHy), 2.01-2.04 (2H, m, Ch\, 1.96 (s, 6H, 2x C}J, 1.73-1.76 (2H, m, CHl. dc (100 MHz, CDCY):
170.1, 128.6, 73.6, 29.9, 22.7, 20.9; GC: Cromogatkmn £ = 59.4 min; HRMS calcd for {gH1603
[M-CH,COJ" : 184.10994 , Found : 184.1091 (4 ppm).

General procedure for enantioselective acetylatiohracemic (Z)-cyclooct-5-en-1,2-diol (2) using
lipase

Under inert atmosphere, to a solution of racemit 2ii(0.2 g, 1.41 mmol) solubilized in 2.5 mL of
THF were added the vinyl acetate (1.3 mL, 14 mnaoljl the appropriated immobilized lipase (50
mg). The mixture was stirred at various temperaturger classical heating or microwave irradiation
(see Table 1, Table 2, Table3). The mixture wasafed, extracted with ethyl acetate (3x7 mL). The
organic layers were washed with 3 mL of HCI 5%, B of sodium hydrogenocarbonate, brine, dried
with magnesium sulfate and concentrated under eztipcessure. The crude residue was purified by
chromatography column (silica gel, petroleum etitayl acetate 60/40) to give th&R,2R-(Z2)-1-
hydroxy-cyclooct-4-enyle acetaBa, 3b, 4b.

General procedure for the hydrolysis of (Z)-2-aceyecyclooct-4-enyle acetate (4) by Candida
antarctica lipase B

Under inert atmosphere, to a solution of racemie2-:Acetoxy-cyclooct-4-enyle acetate(0.2 g,
0.88 mmol) in 2.5 mL of phosphate buffer 0.1 M, pti3; was added the lipase (50 mg). The mixture
was stirred at 50°C under microwave irradiatione(3@ble 4, Table 5, Table 6). The mixture was
filtrated, extracted with ethyl acetate (3x7 mLheTorganic layers were washed with 3 mL of HCI 5%,
3 mL of sodium hydrogenocarbonate, brine, driechwitagnesium sulfate and concentrated under
reduced pressure. The crude residue was purifiedhbymatography column (silica gel, petroleum
ether/ethyl acetate 60/40) to gi8e, 3b and4a, 4h

Diacetate enrichment

The (Z)2-acetoxy-cyclooct-4-enyléla obtained in section 1.10.2 is solubilized in 2.% mof
phosphate buffer 0.1M, pH=7.0. TR&ndida antarcticdipase B (50 mg) is added and the mixture is
stirred at 50°C during 14 hours by microwave iraéidin (open vessel). The mixture was filtrated,
extracted with ethyl acetate (3x7mL), The orgaayels were washed with 3 mL of HCI 5%, 3 mL of
sodium hydrogenocarbonate, brine, dried with magnessulfate and concentrated under reduced
pressure. The crude residue was purified by chrognaphy column (silica gel, petroleum ether/ethyl
acetate 60/40) to give the (2AK,2$2-hydroxy-cyclooct-4-enyl88b acetate in 49% overall yield
(0.098g, ee>99%) arthin 51 % overall yield (0.083g, ee>99%).



Influence of the power of the microwave for the agkation of (Z)—cyclooct-5-en-1,2-diol (2)

The cryogenic fluid (Garlon &) of Cool mat& is cooled by dry ice, and maintained at 7°C. To a
solution of racemic dio? (0.2 g, 1.406 mmol) solubilized in 2.5 mL of THf-added the vinyl acetate
(2.3 mL, 14 mmol) and th€andida antarcticdipase (50 mg). The mixture is irradiated withiatrern
temperature set at 35°C, leading to an irradiagower of 300 W. After 7 hours of irradiation, the
mixture was filtrated, extracted with ethyl aceté@&7 mL). The organic layers were washed with 3
mL of HCI 5%, 3 mL of sodium hydrogenocarbonateindr dried with magnesium sulfate and
concentrated under reduced pressure. The cruddueesvas purified by chromatography column
(silica gel, petroleum ether/ethyl acetate 60/4Dyive the (Z)(1R,2R-1-hydroxy-cyclooct-4-enyle
acetate3a in 42% yield (0.108 g, ee=67%)) (1S,2$-2-acetoxy-cyclooct-4-enyle acetatb in 2%
yield (ee=99%) and (Z)—cyclooct-5-en-1,2-diol ifb¥ield (0.102g, ee=50%).

Synthesis of diols by saponification of esters

Under inert atmosphere, to a solution of enantiedid)-(LR,2R-2-acetoxy-cyclooct-4-enyle acetate

4a (0.2 g, 17.3 mmol) or enantiopure monoaceiig0.2g, 12.0 mmol) in methanol (10 mL) was

added potassium carbonate anhydrous (4 mg, 0.86l)mhme mixture was stirred 8 hours at 0°C, and
10 mL of hydrochloric acid 1M are added. The agsdayer is extracted with ethyl acetate (3x8 mL),
washed with a saturated solution of sodium hydrogarbonate (5 mL) and brine (5 mL). The organic
layers were dried with magnesium sulfate, concéedrander reduced pressure.

(1R,2R)-(Z)-Cyclooct-5-en-1,2-di(a)

The crude residue was purified by chromatograplyneo (silica gel, petroleum ether/ethyl acetate
60/40) to give the (2)4R,2R-cyclooct-5-en-1,2-dioRa ( 0.152g, 99% yield) as a white sol[d]p* -
20,9° € 1,00 CHCY); Vinax (cmi™): 3362, 3014, 2964, 2861, 1651, 1427, 1429, 14901, 1202, 1010,
994, 976, 947, 868, 732, 718; (400 MHz, CDC}): 5.55-5.59 (2H, m, CH=CH), 3.57-3.61 (m, 4H,
2XCHOH), 2.29-2.35 (2H, m, Gi 2.00-2.12 (2H, m, Ch, 1.52-1.58 (2H, m, Ch}; & (100 MHz,
CDCl): 128.9, 73.8, 33.1, 22.6; HRMS: calculated fgHGO, [M] *: 142.09938, Found : 142.1001 (5
ppm).HPLC g = 11.9 min

(1S,2S)-(2)- Cyclooct-5-ene-1,2-d{@b)

The crude residue was purified by chromatographynoo (silica gel, petroleum ether/ethyl acetate
60/40) to give the (2)4@S,2$-cyclooct-5-en-1,2-dioRb (0.153 g, 99% yield) as a white sol[d]p :
+18.2° (c = 1,00 CHG)Vmax (cm™): 3362, 3014, 2964, 2861, 1651, 1427, 1429, 14QG]1, 1202,
1010, 994, 976, 947, 868, 732, 759;(400 MHz, CDCY): 5.55-5.59 (2H, m, CH=CH), 3.57-3.61 (m,
4H, 2xCHQH), 2.29-2.35 (2H, m,_GH 2.00-2.12 (2H, m, Chi, 1.52-1.58 (2H, m, Ch &; (100
MHz, CDChk): 128.9, 73.8, 33.1, 22.6; HRMS: calculated fyHGO, [M]™: 142.09938, Found :
142.1001 (5 ppm). HPLG:t= 10.8 min.



3. Results and Discussion

In the context of the growing general interest fieducing energy costs, heating chemical reactions
under microwave irradiation is a useful approach dchieving higher reaction kinetics and the
formation of cleaner products.

Rac-diol @) and rac-diacetatet were prepared from cycloocta-1,5-diene by a tsteps sequence
including epoxidation, ring opening with aqueou$fsic acid followed by acetylation with acetic
anhydride®

OH ~OH OAc «OAc
—_— + — +
DCM 56% \  Ju, 89% »
95% OH OH OAc OAc

(1R,2R) (1S,28) (1IR,2R) (1S,25)
1 2a 2b 4a 4b

Epoxidation and hydrolysis of cyclo-octa-1,5-dieading to diol® and diacetatet

The preparation of optically active 5-cycloocteng-diol 2 was first envisaged by using microwave-
assisted lipase-catalyzed desymmetrizationmafsesymmetric diol 2 using vinyl acetate as the

acylating agent in THF as solvent among isooctdft2B2. In order to perform the reaction under
microwave irradiation, we decided to choose thetatde immobilized lipases that could to be used
under microwave irradiation: Novozyme 435(CalLB immobilized on acrylic resin) and PS-D
(Pseudomonas cepacianmobilized on diatomite). In the literature by gne immobilization,

enhanced enzyme activity, selectivity, stabilitpdareusability in organic media may be achieved
compared to the native enzyme. It must be notetDeau previously showed that the resolution of
rac-diol 2 using freePseudomonas cepaciat 55°C in THF during 7 days afforded with a good
conversion rac-monoaceté&8€47%, 0% ee) and rac-didl(51%, 0% ee) but with no selectivity at all.

Performed at 35°C under conventional heating CahBgmatic acylation of rac-dioR] afforded after
3 weeks 28% ofl(R,2R-monoacetat8a (42% ee) and 6 % of §25)-diacetatetb with an excellent
99% ee. A higher temperature (50°C) led after Bdaymodest yields of monoacet8&and diacetate
4b but with a real enhancement of ee (20% with e€8)99

oH C. antarctica
lipase

(1R,2R) (1S,25) THF (1R,2R) (1S,25)
2a 2b 3a 4b
Mode of Temperature Monoacetat&a Diacetatedb
Time ee (%)
heating (°C) yield(%) yield(%) ee (%)
Classical 35 3 weeks 28 42 6 >99
Classical 50 7 days 30 50 20 >99
Classical 50 14 hours traces

Table 1: Enantioselective acetylation of did)(using CaLB lipase by classical heating
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Under microwave irradiation at 35°C (5W), racemiol® proceeded tol1lR,2R-monoacetate8a
(32%, 45% ee), trace 01 $%,2%-diacetatetb (5%, >99% ee) and 65% of didl(23% ee). In order to
study the influence of the irradiation power on biecatalytic media, we decided to apply maximum
of power (300W) in maintaining the temperature 3tG by using a microwave oven combined with a
Cool mat€. We noticed an enhancement of the yield and thantemeric ratio of 1R,2RB-
monoacetat@a (42%, 67% ee) and did@ (51%, 50% ee) and only 2% of diacetdt®(99% ee). At
50°C (10W, 14hours) the same reaction yielded estgrs: 58% ofl(R,2R-monoacetat8a with 55%

ee and 37% of diacetasd ( 99% ee). A higher temperature (80°C, 40W, 14torded a decrease of
diacetate yield with a lower enantiomeric exce€84f4b with 93% ee).

oH C. antarctica
lipase

(1R,2R) (1S,25) THF (1R,2R) (1S,25)

2a 2b 3a 4b
Power Temperature|Monoacetate 3a |Diacetate 4b

(W) (°C) yield (%) ee (%)|Yield (%) ee (%)

5 35 32 45/ 5 99

10 50 58 55 37 99

20 80 55 57 30 94
40 100 - - - -

300 35 42 67| 2 >99

Table 2: Enantioselective acetylation of did)(using CaLB lipase by microwave irradiation

These results suggest that at higher temperat@dd8 °C), there is a loss of enzyme activity and
selectivity due to its denaturation. The power roddiation displays key role in enzyme properties:
enhancement of monoacetate yield and ee beingwassat 35°C with 300W.

At 50°C under conventional heating, enzyme-catalyseylation of rac-dioR with PSD provide both
(1S,2$monoacetat8b and (LR,2R-diol 2a in poor enantiomeric purity (respectively 45% ee3b
and 3% ee foRa) and poor conversion (6%). At higher temperat@@, (L00°C) there is a loss of
activity. Under microwave irradiation at 50°C (15Wipase resolution of racemic di@l afforded
(1S,2S)-monoacetatth (41%, 50% ee) andLR,2R-diol (57% , 35% ee). The microwave irradiation
method gave a higher conversion value comparedyusinventional heating. At 80°C (35W), the
reaction yielded 12% oftB(35% ee) and 66% of diol with no selectivity (5%).e



OH O‘
OH PSDLlpase rrrrrr OH

THF

(1R,2R) (1S,2S) (1S,2S) (1R,2R)
2a 2b 3b 2a
Mode of Temperature |yield Monoacetate 3b| Diol 2a
heating (°C) (%) ee (%) ee (%)
50 6 45 3
Classical 80 - -
100 - -
50 41 50 35
Microwave 80 12 3 >
100 (closed
vess.) ) ) )

Table 3 Acetylation of diol 2) using immobilized PS lipase (PS-D)

Compared to CalB, PSD exhibited a reverse enamtiepgnce for the monoacetalés(2$.

Then, we investigated the enzymatic enantiosekedtiydrolysis from rac-diacetate according to
Suemune procedufelnstead of using PFLPseudomonas fluorescenipase) as described by
Suemune, we used immobilized CaLB and PSD in otdeiperform later the reaction under
microwave. Performed at various temperature (35a®@ 80°C) under conventional heating CalB-
catalyzed hydrolysis of rac-diaceta#®) {n phosphate buffer (0.1M, pH 7.0) led only taces of
monoacetate at 50°C. Compared to conventionalrgeatie microwave irradiation at 50°C during 14
hours led to a higher conversion (20%) with excglEnantiomeric excesses for monoacetate (ee: 97%
for 3b (1S29)) besides diacetatta (ee: 34%)

Phosphate puffer /~ N\La OAc OAC
01MpH7.0
+
T U S (N
OH "OAC

(1IR,2R) (1s,25) (1S,2S) (1R,2R)
4a 4b 3b 4a
Mode of Temp.
Conversion Monoacetate 3b  Diacetate 4a
heating (°C)
ee (%) ee (%)
Classical 35 - - -
50 Traces - -
80 - - -
Microwave 35 - - -
50 20% 97 34

[G]D =+6° [G]D =+29°
80
Table 4: Hydrolysis of diacetatedf using CalLB lipase
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The recovered @&, 2R-diacetateta of 34% ee was submitted twice to the same enzgrhgtirolysis
under microwave irradiation (2 x 14h, 50°C, 5W)ré(IR 2R)-diacetateda was obtained in 49%

yield from rac4.

Phospgafﬁ/lbuffer Phosphate buffer
0.1M
OOAC OOAC o O O pH E OOAC
.
.. CALB 3
"OAc OA CALB OAc
(1R,2R) (1S,25) 50 c (1R,2R) (1S,25) 50WC (1R,2R)
SW 14h 4a
4a 4b 14h 4a 3b
Cn':‘ I(‘JB Phosphate
50},(': buffer 0.1M
H7.0
5W P

14h
OOAC
" OAc

(1R,2R)
4a
Monoacetat@&b Diacetateda
yield ee yield ee
[alo [alo
(%) (%) (%) (%)
Before
) 97 +5,8°| 80 34 +25°
enrichment
1st enrichment 41 98 +6° 57 72 +57°
2nd
. 51 97 +5,7°| 49 >99 +81°
enrichment

Table 5: Enrichment of diacetatel)
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The hydrolysis using PS-D was conducted in the saraener. In classical conditions whatever the
temperature (35, 50, 80°C) and the reaction tidd,(Z days), in no case conversion to monoac8tate
was observed. Interestingly, under microwave iafdn at 50°C (14h), rac-diacetatevas resolved
into (-)-(LR,2R monoacetat8a with 81% ee andS,3J-diacetatedb (28% ee). This result highlights a
non thermal effect.

C
Phosphate buffer OAc

0.1MpH7.0
—_—

oAc PSD lipase

OH OAc
(1R,2R) (1S,25) (1R,2R) (1S,2S)
4a 4bh 3a 4b
Mode of heating Temp. (°C) Conversion| Monoacetat@a | Diacetatedb
ee (%) ee (%)
Classical 35
50
80
Microwave 35
81 28
50 10%

[o]p =-4° [o]p =-24°

80

Table 6: Hydrolysis of diacetatedf using PS-D lipase

The obtained enantiopur monoacet&as3b and diacetate4a and4b after enantio-enrichments were
then quantitatively converted intdR,2R-diol 2a and (EZS)-dioI 2b of >99% ee by methanolysis.

OAC K,CO,4
MeOH
/, 9% //OH

(1R.2R) (1R,2R)
[a],2° =-20,9° (c=1.00 CHCI,)

MeOH
oo

15.29) (1S,29)

[a]p?° =+ 18.2° (c=1.00 CHCI,)

Conclusions

The resolution of homochiral diol has been fullllen clean and rapid way using the microwave-
assisted biocatalysis. The enantiopreference wate gising two lipases to obtain one or the other
useful enantiomer. The role of the microwave polgs also been highlighted. Finally, by microwave
irradiation, this eco-efficient optimization foretresolution of racemic diols, leads to a reductibn

the reaction time, a decrease of power consumpiithout any toxicity
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