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ABSTRACT

Enzyme-catalyzed polycondensation reaction of aliphatic polyesters with several repeating units was
studied using the biocatalytic activities of lipases from different sources. Porcine pancreatic lipase
(PPL) was found to be best in utilizing bis(2, 2, 2-trichloroethyl) glutarate and 1,4-butanediol as sub-
strates. The reaction was also catalyzed to some extent by the lipases from Humicola lanuginos and
Psudomonas sp. In the series of short—chain diols(C,-C,), bis(2,2,2-trichloroethyl) glutarate was
transesterified fastest with 1,4-butanediol and for the long—chain diols (PEG-300-PEG-1000), the re-
action was fastest with PEG-400. With PEGs, only monocesterification product was obtained. PPL
functioned well in relatively hydrophilic organic solvents such as tetrahydrofuran(THF), ether and
acetonitrile. The reaction rate was accelerated as the reaction temperature was raised from 20°C to 60
‘C while Mn values of the reaction products were not affected by the reaction temperature. End group
analysis by NMR showed that Mn values of the polymer were in the range of 1500-4000 daltons.
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Table 1. Effect of the type of lipase on the
transesterification between bis(2,2, 2-tri-
chloroethyl) glutarate with 1,4-butane-

diol in THF.
Lipase Supplier Conversion of diol, 2
after 72h
Rbizo pus favanicus Amano 0
Rhbizo pus delema Amano 0
Rbizo pus niveus Amano 0
Humicola lanuginos Amano 7.5
Preudomonas sp. Amano 5.0
Porcine pancreatic Sigma 100
*Lypozyme IM20 Amano 90

*Immobilized
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Fig. 2. Time course of lipase—catalyzed polytrans-
esterification of bis(2,2,2-trichloroethyl)
glutarate with 1,4-butanediol in THF.
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Fig 3. Time course of transesterification of bis(2,
2,2-trichloroethyl) glutarate with various
diols.
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Fig. 4. Time course of transesterification of bis(2,
2,2-trichloroethyl) glutarate with various
PEGs having different molecular weights.

gk 2} otell hydroxyl groupe] 4] 7jeldx o]¥
Al vkgo] A =z ¢ 7L glycerol®] 79 sec-
ondary alcohol&- E3Falx glo] t}E diole| w}3)
bulky® +&& ztw, o]2 ald glycercle] &9
active siteol] 7}A ¥b-&3d}=d] steric hindrance®
ah7] el Ao mEHh. yelz] A 7}A] diol
5 %9l 1,3-propanediols} 1,4-butanediol&- 79
H]$8 £ 2 vk o ethyleneglycole o]& 1.
ths WhEE T} o7t mejR|at A7}e] Aol e}
9 7 diol#} Ao 53 AxAtA wgats Ao
2 viepsteh w8 8he-g o AE X&) 7)W o)
A 7HA] diolE2] hyrdoxyl groupe 79 75 dhe
k= o' vepsdrh. wlelbx) Scheme 13 7Ze
system®] transesterification ¥H&-2- 4§t diol2=
steric hinderance7} £ primary alcohole] &
atm $12] AdgellA AM-H 7 ol 1, 3-propane-
dioleTv} 1,4-butanediole] #}3}s}c}.

Bl chain Aol 71 diolE9] uH-A4 vl
to] chain Zo]7} wbgol v|X)= S o} ¥.7
HAalA ode] kA EAERe] polyethyleneglycol
(PEG)2 diolZ AMg3to] A3gh AE Fig. 40
vebfglel. Fig. 4914 ne, PEGY] EatAe H
(OCH.CH,),OHZ EAI% o, 72k9] 2Aakol sfet
&= repeating unit®] 7Aolvl. AT E ethylene
glycol(n=1)& uh3A17 ZAxx vepin. Fig 4
o4 o o 9l%e] AY¥ PEG Fol4 n=87
PEG7} 714 # wkg-gom, th&oR n=6.43
PEG7} % ¥kg-8it}. n=8.7 o|Ate] PEGE | 7H
@ wlzs] %ebe chaing] Aol} A4E ukgo] 2
A ¢¥skt}. o], PPLo)} transesterification B2




250

S 93 alcoholg 7]z = ubelE4o] wf chain Zo]
7} o AHE o]ikel A FolM+ chaine] ZHol7}
A4% PPLo] /)42 WolEol7] YEche A2
#hErh, o] AAF Q4] steric hindrance® AW E
o)ch. Fig. 404 n=10]4 n=22.37}%)¢] DA
uhe %S B o, n=6.4 o4 PEGES &
Jole o= AR vhgo] ZE} o Ax
ukg-o] dohd Fol= 2 whSEEr}t 43 7
te TS AT 5 9tk n=19 ethyl
ene glycolute] A&z 0 2 A& Hhe-g 3o} YoiF
ethylene glycolt]®} hydroxyl groupe] 7 ot
transesterification ¥h-&2g 3l 7o & eyt n
=6.49} n=8.7¢ PEGY w457} F43] 74
e AAS AT Eu ukg 27)d Yol PEG
(0.37M) W 9] hydroxyl group® ¢ ¥t %7} vks-
g 39l AL o 4 glth o] AL n=6.49} n=
879 PEGES 27)ol wh3457} whanh shfet
= % £9) hydroxyl groupo] w33 Fell=
2 t2% £2] hydroxyl groupe] -8t &k
¢ ejvhe AMAS DeiEch o] AFE PEGE
£ monotransesterification 8o tj3l 7|ARE=
Ag}sl} polytransesterification HF-S- $1g 7]A
2 AU 28 F 5 ek

P

B do e
Pue e
N o

*

77|32 Hat

Fr7| 8ol A e FAuSol glej], ofd
7185 AHEEet e AR vl Fad 84
o]th(14-16). alzhA £ AT-oAE o8 7}A] #7]
Lol 4 scheme 1 HH3-& 8o 2R §7]4w)
o Qg dotusit}. FrlEuel Mo kgl
A agA elE E3] 2o]& alcoholfo] £ufol
+ diester, 10] 57| ¢9k7] wifoll A4 ]2
=9ct. Diester, 18 =ol= &uE Fo|4] scheme
1 95 A2 ZA3E Fig. 59 veliisle}. Fig. 5
oA o 4 %ol AyE A Fol A ukE A
A7) 49 diethyl ether® Jeltx, THF¢}
acetonitrileo| . Hk-Z-o] o] Ax & AP glo
™ benzene} toluened| A& HF-S-45 7} w9 g

CBE ASo A4F 9A oskE de ksl o
oA slstet.

Eangold f7180he) e A7 47
Su)o] AL AddlE 71F 02 log Pglo] &)
71 o] o]8Fx AHxeth(14). webA f-7]4w)
9] log P9} ubS-A1zE TAIZE Fofl ub-g-o] z3iEl A
=& Fig. 60 vebdch. 25 71849 54

Korean J. Biotechnol. Bioeng.

=
Acetonitrile
A
0.4{ THF
-
Ether
—~ —H- 1]
= 0.3{ Bezene
- e
3 Toluene
T
Q 0.2
o
o
0.1 /—-—'
e T
e
0.0 * T
0 1 2 3 4 5 6 7

ATime(h)

Fig. 5. Time course of transesterification of bis(2,
2,2 —trichloroethyl) glutarate with 1,4-
butanediol in various organic solvents.
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Fig. 7. Course of transesterification of bis(2,2,2~
trichloroethyl) glutarate with 1,4-butan-
ediol at various temperatures.
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