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Abstract: The enzymatic hydrolysis of butanoic esters of lphenyl-, l- 

pkqhthyl-, m+enylethyll and I-Dplwnoqdyll e!them of 3-methoocy-f2- 
pqmdiolhaabeenstudiedbyusinglipacleaHighest~vityEwps 

abtrinedwithAmanoPS~~fopthephenyl~Eg55,pndwith~~B 

from Cundidr antorctico for the other derivatives, B = 20, a100 and ~55 
respecdvely. The &6ohlte configmti of the pmducts wae verifid from 
aoqdmnwithrefwlcecompoundssyn~fromr~s~~ydrinor 

(s)-glydQ1. 
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homodhl glyditl~l ethers 0U-Sb, c and d were s@iesised from (S)-epichlorohydrin*, 
whereasm-3awss!+meAedfromm&ddol#phenolanddiethy- boxylate mum) in 
aMitsunobu~‘~R~~obtheepoxides~withsodium~in 
methanol gave the al&As 00&d in hi@ enantiomeric excess (cc). 

H 

I & R P, H&O WL R 5, H&O &? 

88-d 48-d 2a-d 

Lipase catalysed hy&olysis of the rammic butanoa&~ ta-d afforded the corresponding (RJ- 
alcahalsinswess~~2),whereashydralysisobthe~armpounds1a,lbandlcgavethe 
(94mhols with themme enzyme@. The hydrolyses - pert&n4 in phosphate bu&r (0.05 
Iul) at constant pH (710) by titration with sodium hydmxide (O.lNX The convemkm was mm&red 
by~~~butmolp~a~v~~6wthe~~wereobtainedframc=~/~+eep8.The 

enantiomentcexaeseIlfthe~~(S~~andproducedalcohals(R)~b,canddwas 

determined by dir&t ananl~ on HPLC (Chiralcel-OB) with&t any further purifiahn. 

~~cxcewr~produadalcahol~R)4fromhydrolysisob~~~~wes~by 
analysis on achiral Gw stationary phase after derivatisatkm with (S~phenylethyl isacyanad. 



H 0COCSH7 HOH H .OCOC,H, 

H&O&OR -_) H&O&OR + H&O&OR 

(nc)-20-d (Rj4r-d (S j2wd 

sahrmcZa)R=Ph,b)R=Cn2Ph,dR=:CH2CH2Ph,d)R=CH2CH20Ph. 

Lipases:ppL,Ps,sAM-~Rir- n&hi and Gmditih Wmctica B. 
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Lipase 

--- 
GReact. 
i!!yeL. cc, Ep Es 

0.9 49.9 au 3.0 38 

43 1.2 4B.7 40.1 4.2 43 

59 1.7 44.9 63.7 4.9 43 

78 3.1 27.8 9B.B 7.0 7.2 

32 2a.s 20.7 9.6 1.7 1.7 

91 23 7.0 ns 19 20 

14 19.9 61.9 9.7 4.7 43 

20 10 B9.s 213 223 1B.l ---- 
Tab& 2. Bnzpnatic hydrolysis of racemic butanoate 2b. The conversion was 
mldatedfroInc=~/~+eep.Theaod~ofthe~ ester W-2b and the 
produaedplaahal~Rs4b~~~byHpLcarchiralaelOB.EpandEg~ 
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cc, Ep E8 

5.7 3.2 1.1 1.1 

63.0 76.0 10.0 9.5 

35.9 7.5 2.3 2.3 

65.6 5.7 5.1 5.1 

>94 >55 >55 

conversionwascalculated 
w-Zd and the produced 

OB. Epand E,werecalculati 

Llip3e 

Porcinepancr&ic 

SAMII 

AmanoPS 

Rhi&muwrm&#ei 
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@in was purchased from Dais0 Co., Ltd., Osaka, Japan (cc > 95%) and 

Analytical mcthtdsr , BnantiMc excess M of the alcohols (Ib-d) and esters @a-d) were 
. determrnedbyHPII(CusingaVarian9000s~~equippedwithUV/VIS de&torWOanda 

chiral column, Chixhhl OB, deliverd by J. T. Baker, Deventer, Holland. Solvenhx 2a, hexane : 
. lsopropanol:ethancbl=95:1:1,0.2mL/min.,4b,hexane:ethano1=90:10,0.5mL/min.,2b, 
hexane:ethanol=9#:3,0.15xnL/min.,4c,hexane:ethanol=95:5,0.2mL/min.,2c,hexane: 
. lsoproppnol=90:10j ~mL/mih,MendI&hexane:isoprapanal=%:4,0.5mL/min.Optical 
rotation8 were dellEm ined using Optical Activity Ltd. AA-IO Automatic polarimeter, 
amcentrati (c) a& givan in g/lOOmL. ‘H and 13C NMR spectra were recorded in CDCl3 

mlutionsuBingTMSILsintemal lefeRwe,shiftvalu~areinppm.Theins~twasJBoLBx- 
400-~at400~for1HandlOOA~far13C.AU~~areaonfirmedby’H-13C 
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axrelation and DEPT. Mass spectral meas ure!mentswerepelformedusinganAEIlrds9o2 

ilv3tNment. 

DW&tionswemperfomdinthe”bulbtobulb” mannerusingBiichiGKR-5Oequipementexcept 

for5a#5cand4& 

phncyl g-f ether (mc)-sa, b3: 62.64 W, 5I %, ‘H NMR: 276291,336 (axirane), J-= 4.5 

m J*= 48 and 2.6 I-4,3.%, 4.21, CI-Q, Iv -ll.O~J~3.3and55~l3CNMR:~~(O 

and 50.7 (d) (accir~, 68.7 0,114.6 ckn121.2 (d), 129.5 0 and 155.5 68). 

Phenykthyl &cidyJ &her (mcMb, bpo;l: 130 oc, 8096, ‘I-I NMR: 2.62,28& 3.19 (oxi=& J-= 4.5 

Hz,J~4.5and3.6H~,3.43,3.~,(cH2)J~=11.2Hz,J~3.1and5.7Hz,Vg,=4~~4.61, 

JAB = 11.5 HZ ‘3C NMR 44.3(0 and 50.9(d) (oxirane), 10.8(t), 73iW, 127-4(d), 127-30,128AQd) 

and 137.9(s) 

phnr~lcthyl glycidyl ether (nzc&, N 106-108 Oc, 78%, ‘H NMRi 2.!59,27&3.13 (oldrane), J-= 

45H~Jvic’ 4.5 and 3.6 Hz, 3.40,3.73, CH& Jsem= 11.2 Hz, Jdp 3.1 and 5.7 Hz, AB+yst h 

~-3aSQH),3.74dH)MdZ.9o~,JAB=7.4~J~=55~~J~=5~~’~ 

NMR 443(t) and 50.9(d) kndraxw?), 363(t), 7Ls(O, 724(t), 126~W, 12a40# nM0 and 1~7(s)- 

plunaxycthyt @@fyi etku 0: bpas: 18!k190 Oc, 7l%, ‘H NMRz 263,280 and 3.19 (axirane), 

Jgen’U~J~~~u)~3A9,~,(CH2),J~=120Ne,J~UIMd6DHz,A~ 
syat far _ocH2cHIoK 3.84 (lH), 3.91(W) and 413 0 JAB - 11.0 HZ Jm = 4.8 and Jw = 51 
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WC m 443 (t) and 50.7 (cl) (oxiran& 673 (0,69.9 (t), 72.1(0,114.6 0kiLl20.6 (a), 129.4 od) and 

158.7 (I$. A&+ talc f& k ##J 19M943, found 194.0946. 

un--PhcnylglycidyS,(R)9L Phenol (0.651g6.7ltunoD,tipheny~(1.~6.7lnmol) 

6.7mmoUwenmixedinTHF(5OmL)atroomtempuuidiethyl 

.Themixturewasmtirredatromntempfor4handthe 

Theresiduewasdimolvedinhexflne:EtoAc~l,and 
memtratewml cTomc+mmw and disdllation gave (R)94 bp& 110 

(R)-(-)-Phcnoxyeth~~glycidyl ether (R)-Sd was prepared as (Rhsb and (R)3c ~COUI (s)- 
epidbrdydrht bpa#: 185-190 OG 70%, [a]Dm = - 11.0 (c 214 Et0iil. 

lJnpwtartion~alaaalst~ ~48djhnt!paret?nc~ n&t prucdms,ToasolutionabNaQ56g 

0.111 lnol) in 8be. H(l00mWatnromtemp~~the~(O.lmoUd~30mih 

lhelxsdonwas farfurth3h.at4OoC.EvapamtionoftheMeOHatred~preseure 
extraction with %O, dryiq over Mg50d and vacuum distUation 

l-Pirsnyl3~ 

& 

&qmafW (rac)-4a) and (R)&, w 96-100 “C, 76%, ‘H NMR ABMXY- 
syst. for -CH$H( CH#XX$4.01 (lEo,4.03 WI), 4.17 (lrD, 3.54 (IHI and $59 WiI JAB = 

102, JAM - 6.2, Jw # 4.3, Jxy = 9.9, Jm - 6.1 and Jyal = 4.43.41 @H, q and 2.67 (1H-h 

4H) ‘3c NMR 59.3 

4awassynthe&ed i&e 

,63.9(t), 69.1 (d), 73.5 (t), 114.6 0,121.l (d), 129.5 0 and 153.5 0. tlu- 
same manner fmm 0U4 [alD20 = +2.6 (c 0.76 EiOH), 93.1% a (GTE of 

carbamate~~ti~~+cnlcfaac~~*,~l~ow3.sound l9u945. 

z-PIw@Ic@&-~-+~~-~~~ I(ncHb and (RHbl: bpld 150 =C, 86% lH NMR: 4.57 

OH,wnA 
T 

gyst~rM*W 3.43 oHI, 3.43 (lH), 4.01 (WI, 350 (1HI 

and 3.55 (1H) JAB I. O.l,J~-~J~~-4.5,J~-93,J~-~4andJyM-5.6,~(3H, 

qand2.45(1 

ik 

, -0Iq. ‘9c NIwm 59.2(q), 69.4(d), 7l3(t), 755 (ti, 75.8 (thl27.7 c2dhw.7 

(d), 129.0 0 and 1 (s).0’&4bwassyntheskdinthesamemanner from (RMb, ~LI,,~ = +4.2 

(c 1.67 MeOH) S%+# (HEW)ti+ C&Z. hr q,%,o,1%.lO99, found l%.llOk 

ndiidhcHcandW4c,bpl~ W’C,90%,1H~~BJnt 
(~H)-~~B-JAB -95, J,,-72and J~-6.3ABMXY+yst 

337 (U-Q, 341 CIW, 3.92 (lHI, 3.45 0 and 3.510H) JAB = 9.9, Jm 

=6.6endJy~=4.4,3~(3H,~and256(1H-br,-oH)13c 



2-~utaoyl_3~~1~~naiioi h&-24 bp,,g 200 ‘C 35%, ‘H N’ME m+vst 
ti ~H~~H(~R)cH~ocH~, 6.12 (~~6.15 (1I-Q 5.33 (1HL3.64 (1I-D and 3.67 0 JAB = 10-0, Jm 
-5.6,~~=4.3,Jxy=lO.5, J~B(-~~~~JM~P~O,~(~H,OC)~),R=~,~~, 

1.67,2.34 ‘3c NMRi m(q), 1&2(0,36.2(0,593(q), 66so,7o.qd), n.qtL 11450~121.1(d)~ 

129.50,153&0 ud 1732(s), Ae+ talc fm Cl4Q@4 ml3628 fmlnd 2521366. 

2-Butmo4J-l~1+~12&id fmcHb, bpld 220 “c, 80% ‘H NMI(: m 
foa -0cH2ph 4.58 (1EQ and 6.56 (1H) JAR = 11.5, Am-t ior cHzcH(oR)cHIocH3,3.55 

(lo), 3.57 (m, 5.200,3.61(lH) and 3.63 (1H) JAB - 114 Jm = 5.6, Jm - aZ Jxy = 1~ JXM 
I 5.6 and Jhay - 5.6,3.35 (3H, -oc)5), R - %v 0.95, l&2.32 ‘* M 13&h 

13.5(t), wwt), 59.2(q), 63.7(t), n.l(a), 7L3(0,732(t), 127.60,127.7(d), 12M2a), 133.06~) and 
1732(&~-c!oy$l+calc forc*()H~195.1021,iound1%.1Mc 

2-~ut#lsrr_1~~1,2~iaf bndaci bp,~: 230 oc, 83% ‘H = A% ryrt 
for~3~(1H),3.69cIH)sndu16QH3J~-9.3,JAx=6~~JBx=6.8~~- 

syst.f-M-)cwc4P 3.43(m), 351 (lm, 5.13 (1~). 357 (1H) and 3.59 (1H) JM - 9.5, 
JAM-~,J8bd’~,JXY=l0.7,JXM’5.6MdJYM=d9,3.33G3H)-OCIIs,R=~ 

09(,1.65,2.31, ‘3c NMRi 13.6(q), 13.5(0,36.2(0,36J(t), 59.2(q), 69m, 7l.qd), 7mth =3(t). 
126.2(d), 12a3(2d),123.90,l33.9 0 and 173.2(& M-Bnl+ talc for c3H1#4 1=1127, - 

139.1129. 
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nediol h&26, bp,d 240 “C, 8396, ‘H NMR A% 
4.10 (2H) JAB = 113, JAy( = 5.3 and JBy( = a, 
H), 356 oHI, 5.18 (lEo,3.70 (lro and 3.72 m-D 

JMx-5.7andJ~=~%335@HbOQ&R- 

.5dqI, 15.5(t), 36.3(t), 59.2(q), 67.2ttL 69s(t),6MtL 

7l_O(d), 7lm 114.60,120.9@), 129.4c2dh 155.763~ 8nd 173.26& hf.+ talc for Cl&& 296.1m 

found2%.1625. 1 
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