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Enzymatic transesterification for the synthesis of

amino acid-sugar conjugates

ARE, e’ FA4
#F3e71%49 eIt LG Cl 49Rga L’
3t (042) 869-3964, FAX (042) 869-3910

abstract

Among the tested ten enzymes, Optimase M-440 showed the highest activity in
transesterification of N-t-Boc-L-Phe-OTFE with D-glucose. Monosaccharides and their
derivatives acted as good acyl acceptors in the Optimase M-440 catalyzed
transesterification of N-t-Boc-L-Phe-OTFE. Optimase M-440 showed a preferable
catalytic activity on the primary hydroxyl group of saccharides and a good regioselectivity.
Optimase M-440 showed the highest activity in pyridine among the tested solvents. As
acyl donors, trifluoroethyl esters of amino acids showed a high reactivity in
transesterification. Optimase M-440 showed a broad substrate specificity towards amino
acid esters and saccharides.
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2. Activated amino acid ester (0.2 mmol)¢} sugar (0.2 mmol)® E&E°] 2mle) &uje} FA
(200mg)& H7Fgt F 45°ColA mrkstth 8AHE WAARYZR E2E AASI, column
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9] %t transesterification2 H=E3 Ht} (Table 1). D-Glucose®} N-t-Boc-L-Phe-OTFEZ o] &
sle] A& ZAME A3, Optimase M-440 (alkaline serine protease)7} 7} =& &4 &
Ho FAo. 0dd &ojE g2 Optimase M-4409] 23§+ transesterficaion® B ZE
g A3}, pyridinedl A 7+ 52 AFES AU (Table 2). et o2 o] HS {78
oo st & =7 vl R7] o Eol| polarity7} R Kool E i 2 AFEo]
$ 23, proteasett lipase 59 &EAE DMF EE DMSO% Zo] ZAo] u|$ 73t o
AME &Aool B7] WEdl, B9 e Aoz =& Holy AFLL o] g
Optimase M-4402] &4 o]$ HojuA acyl acceptord! %3 acyl donorg! amino acid
esterd] o3l H2 71d HolHE& HAFJAY (Table 37 4). HZE ZAzns uHigo=
pyridine2 #F&& o2 MAS}T acyl acceptor2A] Thekdt B &9} sugar alcohol @ ©FE9)
FEAE dF 22 Optimase M-4409] 713 o4& ZASH A7}, Optimase M-440°] primary
-OH717v E&A8te B I F=A 9 transesterificationld Bo =& @A YEATH
(Table 3). o12|3 A= FAH=E conjugated FZIAME A=At (Figure 1). D-Glucose,
D-glucosamine® D-sorbitol®] 2<% E% primary -OH7]°l%t acylatione] <¥ojyton,
D-glucosamine®] Zd$9lE amine’lol acylation®] <LoJuA] kol  Optimase M-4409)
regioselectivity 7} ol% =2 A& A3l

L-Phenylalanine®] ©S%3% ester® ol 22 activated amino acid estere]l w3 Optimase
M-4409] &AS vwd A D-glucoseE acyl acceptorZ2A AF£3 7% trifluoroethyl (TFE)
ester7t 93% AREo 71 =& MEAHE BAFUT (Table 4). D-Glucose® AHE3 24,
L-phenylalanine ester?] ®W$Ade TAe oo 22Utk trifluoroethyl > cyanomethyl >

acetone oxime > trichloroethyl > ethyl ester. ©] ZAZ}E nwlgto=z t©}d3dt amino acid9
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trifluoroethyl ester2 W4+ 2 transesterification® A| @3 ZA3 L-glycine, L-methinine,
L-aspartic acid, L-lysine 5¢] transesterification®l#] Optimase M-4402 =& ZA & 2oy F
2th. D-Phenylalanine®] 749-, 8AI7H5QF 23%9] A3&S Ha L-formoll H|3| HE-Ao] 22
o} o]2|3 A= 8Bl o =2 Optimase M-4402] 74-$ L-form® trifluoroethyl esterell sl =
Z24& 713 AE A8kt o, L-tyrosine?] %% L-phenylalanine#+ -OHZ|%F zpo]7l 9L
o, Adage v It (11%). o]AL L-tyrosinedl ZEA3t= -OH7]o| 93 steric
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Optimase M-4402] %o @& N-t-Boc-L-Phe-OTFE9] Optimase M-440°] 2|3+ 382
Z3tlth (Table 5). D-GlucoseZ acyl acceptor2 Al&3 7%, Optimase M-4402] <
10mg/mlol 4 100 mg/ml2 F7NZAE& 7%, N-t-Boc-L-Phe-OTFES] H&&L x| 20%%
S 743t ot D-Sorbitol®] 7 -l 31%7F F7tstlth. Optimase M-440°] Zujo] =22 pyridine
# HEFse A7) Zo|A 4= Optimase M-4409] &Ajo] Wojx]7] wj&o]l Optimase M-4409]
&9 F7tel w2t N-t-Boc-L-Phe-OTFES A&&& 3A F713hA gdston, vgAIzte 4%
F BFoA=E dEEL 2R F7skA Fkeh Aol ;2 ARES A, 2A12F < 60%
o]4<e] N-t-Boc-L-Phe-OTFE7} 42511, 5A12F Flol& 5% o]kl N-t-Boc-L-Phe-OTFE7}
2298 gA3AY (Figure 2).
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Table 1. Enzymatic acylation of D-glucose in Table 2. Solvent Effect on the activity of

pyridine Optimase M-440°
- , (D-gl Solvent Conversion (%)

Enzyme Supplier 24h) Pyridine 92
Optimase M-440 Solvay 98% Acctone 85
Proleather Amano 87% Tetrahydrofuran 71
APG-380 Solvay 67% Dioxane
Subtilisin A" Novo 15% t-Amyl alcohol 73
Palatase 2000L Novo 35% Formamide
e S!gma N t-Butanol 55
s S ) DMF 15
Lipozyme IM Novo -
Novozym 435 Novo - DMSO =
Protease N . - *Acy! donor: N-t-Boc-L-Phe-OTFE, acyl acceptor: D-Glucose

a: enzyme concentration; 200mg/ml, b: 25ml

Table 3. Optimase M-440 catalyzed acylation in pyridine

Acyl acceptor Conversion (8h) Acyl acceptor Conversion (8h)
D-Glucose 92% D-Glucuronic acid 22%
a -Me-D-Glucose 91% D-Galacturonic acid 24%
D-Galactose 81% D-Fucose 23%
D-Fructose 83% D-Xylose 17%
D-GleN - HCI 76% Inositol 15%
N-Acetyl-D-GlcN 89% Ascorbic acid 0%
D-Sorbitol 93% D-Mann}lol 5%
D-Xylitol 84% D-Arabitol 81%
D-Gluconic acid 75% D-Gluconic acid 88%

4 -lacton
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Table 4. Activity of Optimase M-440 towards amino acid esters®

Amino acid esters (ig‘::)v 7;::’;‘ Amino acid eslers (i;‘)" '};hﬂ:)n
N-t-Boc-L-Mct-OTFE % N-t-Boc-L-Phe-OTFE 92
N-t-Boc-L-Gly-OTFE ] N-t-Boc-L-PheOxime &
N-1-Boc-L-Asp-di(OTFE) T N-t-Boc-L-Phe-OTCE 7
N-t-Boc-L-Lys-OTFE 81 N-t-Boc-L-Phe-OCM 8
N-t-Boc-L-Try-OTFE 11 N-t-Boc-L-Phe-OEt 2

N-t-Boc-D-Phe-OTFE 23

a: Acyl acceptor: D-glucose

Table 5. The effect of enzyme content on the conversion of
N-t-Boc-L-Phe-OTFE

Enzyme content Conversion Conversion
(mg/mL) (D-Glucose, 8h) (D-Sorbitol, 8h)
10 2% 62%
30 76% 79%
50 78% 82%
70 82% 85%
100 92% 93%
200 96% 94%
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Figure 1. Enzymatic transesterification of sugars of N-t-Boc-L-Phe-OTFE
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