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Abstract:  pB-N-Acetylhexosaminidase from Aspergillus oryzae catalyzes the transfer of
N-acetylglucosamine moiety from pNP-B-GIcNAc to mannose giving major product
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synthesis of oligosaccharides.” It is able to transfer B-GlcNAc and B-GalNAc moieties in comparable yields

< 3:.2,3b T 3 . . . . .
to both glycosidic™” and non-glycosidic substrates.” The regioselectivity towards monosaccharides is
inflinancad hy thair anamaris cnthotitintian Thic an7yma hag haan crammarnially availahla famm Cigma gineca
Hiltuviiveua u LIV Aiiuvllivi iy DuudtLituLlivll. Lo UllLylllU 11ad Uil vulliiiiviviali avaliliauviv 11Ul Dlsllla oIV
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B-GlcNAc bound to Man residues occurs frequently in various glycoproteins especially in
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GlcNAcB(1->6)Man using reversed glycosylation with B-N-acetylhexosaminidase from Bacillus circulans

was described.’ To extend the scope of applications of the 4. oryzae enzyme and to prepare biologically
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No transglycosidation product of methyl-a-mannoside was detected with various p-N-acetyl-
hexosaminidases (from Aspergillus oryzae, A. terreus, A. tamarii,* Penicillium oxalicum,6 jack beans (Sigma)
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and bovine kidneys (Sigma)) and p-nitrophenyl-B-O-N-acetylglucosaminide (pNP-B-GicNAc) as a

donor.
However, the same reactions with mannose yielded two to four disaccharides. Further investigation was
spergillus oryzae that gave the best yields of transglycosylation products.’

The reaction mixture was subjected to gel filiration and the disaccharide fraction was purified by
semipreparative HPLC.® NMR spectroscopy suggested two major componenis: a non-reducing sugar

o/B.

Man a/B.
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To make the separation and structure elucidation easier, the crude products after the gel filtration step
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were peracetylated and the anomeric hydroxyls were deprotected (piperidine/THF). Flash chromatography on

shifts and observation of N-H protons made full proton assignment possible.”'? The anomeric configuration
of GlcNAc was B in all cases (J;, 8.0 - 8.6 Hz). Mannose C-1 in 1a and in its acetate 1b has also B
ezl en MOy TIO1VT = 146 12 £ 13 NN Lationa s Zy T . . 72l =) .

HOIL (V] VUL )T 1)] 10,0 L, 1CL, , INULD UDCLWECLL M1-1 d4llyU I'1-0 ). 111 aUUll 1, INVUIE DOLWCECTL DOU
H-1 was also observed. The site of GlcNAc attachment in 2b and 3b was inferred from the upfield shift of the

involved mannose proton and the downfield shift of the corresponding carbon (bold in footnotes'"'?). Some
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Thus, mannose acts as an “ambident” acceptor for B-N-acetythexosaminidases from 4. oryzae. The
formation of 1a is probably the first example of 1-OH glycosidation by glycosidases. Two cases of enzymatic
anomeric hydroxyl glycosylation have been already described, however, with glycosyltransferases:

a-glucosylation of lactose’* and B-galactosylation of xylose.'*

HO .. HO
/@UHO /@/ 0]
H - i
%n_ ,J\ LOH + HO \ /OC5H4pN02
e e R o =\
NHAc
RO, OR o

O
' WROWO\L‘O\I/\ ROW—\R?
NHAC \OR NHI?Q%/NI/!’O\

1a RON_—~\ ..OH

+ ' 3a (minor prod.) ———“——>
RO_ RO RO RO, RO i

~ » ] NHAc »
Z2a (minor prod.) 4a (traces)
iv =
> 1b+2b+3b+db ——> la + 2a + 3a a R=H
v . b R=Ac
(mixture) (separated isomers)

i B-N-Acetylhexosaminidase from Aspergillus oryzae, ii Ac,O/Py, iii 5% piperidine/THF, iv flash
chromatography/Si0;, v MeONa/MeOH.
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Procedure: Mannose (7.2 g, 40 mmol) and pNP-B-GlcNAc (130 mg, 0.38 mmol) were dissolved by
heating in Mcllvain buffer (10 ml, 0.1 M, pH 5.0). After cooling, B-N-acetylhexosaminidase from

A. oryzae (10 U, ammonium sulphate precipitate)’® was added and the mixture was incubated with

the reaction was terminated after 4 hours by boiling (10 min.). The reaction mixture was diluted with H,O
and liberated p-nitrophenol was removed by extraction with diethyl ether (2 x 10 ml). The rest of the
solvent was removed by short heating and the last traces of p-nitrophenol and unreacted pNP-B-GicNAc

were removed by passing the mixture through small column of polystyrene resin SM-2 (BioRad, USA)

THF (5 %, 5 mi) at 0 °C for 15 hours. Acetates 1

NI

b and 3b were isolated by flash chromatography on
silica gel (Merck 40 - 60 um) eluted with CHCl; with 2 % (v/v) MeOH. Zemplén deacetylation yielded
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Semipreparatory HPLC was carried out on'a Waters high performance liquid chromatograph equipped
with solvent delivery system 6000A, universél injector U6K and with refractometric detector ALC 202;
GL-PACK LiChrosorb NH;-5 cotumn (250 x 10 mm) (GL Sciences inc., USA); the mobiie phase was
acetonitrile - water (78 : 22, v/v) at a flow rate 5.0 ml/min, temperature 50 °C; retention times were 12.86

and 14.63 min for 1a and 2a, respectively.
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3.473 (1 H, ddd,, =9.7552.1, ‘-5) 3.532 (1 H, dd, J = 9.7, 9.6, H-4), 3.577 (1 H dd, J = 10.0, 9.8,
9.

7
H-4%),3.648 (1 H, dd, J =
5.5, H-6u),3757(1Hde 98 86 H2)3916(1Hdd.]—121 2.0, H-6d)3933(lHde—
12.1, 2.1, H-6’d), 3.984 (1 H, dd, J = 3.3, 1.6, H-2), 4.907 (1 H, d, J = 8.6, H-1"), 4.986 (1 H, d, J = 1.6,
H-1). ”CNMR(IOOMHZ D,0, 25 °C) data of 1a & 25.09 q (CH;CO), 58.09 d (C-2’), 63.49 t (C-6"),
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10.

ii.

14.

15.

12. "H NMR (400 MHz, CDCIs, 30 °C) data of 3b [a/B 3:1] 8 1.996, 1.998, 2.024, 2.041, 2.

64.06 t (C-6), 69.72 d (C-4), 72.66 d (C-4’), 73.40 d (C-2), 75.57 d (C-3), 76.78 d (C-3°), 78.94 d (C-5),

79.34 d (C-57), 99.57 d (C-1), 100.64 d (C- 1) 177.92 s (C=0).

"H NMR (400 MHz, CDC13, 30 °C) data
(all S, each 3 H Z§><Ac),

ANTQ /1 LT 331 T— 10
4.0 (1 1, aagq, v = 11U,

2.7, H-6u), 4239 (1 H,
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8.4, Hl),4965(1 ,d, J=13, H-1), 50 l(lH dd, J = 9.9, 3.3, H-3)
H-4"),5.154 (1 H, dd, J = 10.4, 9.2, H3),5207(1H dd, J=9.9,9.7, H-4), 5488(1H dd, J = 33, 13
H-2), 5.535 (1H, d, J = 9.3, NH). '3CNMR(100MHZ CDCl;, 30 °C) data of 1b 6 20.53 q (2 C), 20.58 q,
20.62 q, 20.67 q, 20.75 q, 20.84 q, 23.15 q, (8xCH;5CO), 53.59 d (C-2’), 61.89 t (C-6"), 62.45 t (C-6),
66.00 d (C-4), 68.11 d (C-2), 68.24 d (C-4"), 70.61 d (C-3), 72.25 d (C-3"), 72.37 d (C-5"), 72.96 d (C-5),
94.76 d (C-1),97.41 d (C-17), 169.19 s, 169.61 s, 169.88 5, 169.95 5, 170.12 s, 170.66 s, 170.70 s, 170.86
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s (8xCH;CO).

"H NMR (400 MHz, CD;Cl, 30 °C) data of 2b [a/B 2:1] & 1.937, 2.008, 2.016, 2.055, 2.072, 2.103, 2.157
(all s, each 3 H, 7xAc), 3.710 (1 H, ddd, J = 10.2, 4.7, 2.4, H-5" @), 3.713 (1 H, dd, J = 8.5, 8.0, H-2'),
3.759 (1 H, dd, J = 10.3, 8.3, H-2’ ), 4.086 (1 H, dd, J= 12.2, 4.7, H-6’ur), 4.170 (1 H, dd, J = 12.4, 1.2,
H-6uc), 4.181 (1H, 1-OHa), 4.200 (1 H, ddd, J = 10.0, 6.5, 1.2, H-5a), 4.217 (1 H, dd, J = 124, 6.5, H-
6da), 4.262 (1 H, dd, J = 9.6, 3.4, H3a), 4336 (1 H, dd, J = 122, 47, H-6'de), 4.739
(1 H,d, /=83, H-1'a). 4779 (1 H, d, /= 8.8, H-1'/3, 5.037 (1 H, dd, /= 1038, 9.6, &4*@5,075(11{9

dd, J= 102 92 H-4’ a), 5. 285 (1 H dd J= 34 l 8 H 2a) 5325 (1 H, dd J= 10.8, 8.5, H—3 B, 5.616
(1H, d, J = 8.4, NH'), 5.821 (1H, d, J = 8.5, NH’B). *C NMR (100 MHz, CDCls, 30 °C) data of 2b &
20.4 q, 20.6 q, 20.7 q, 20.8 q, 209 q (7*xCH3CO), 54.83 d (C-2’a), 61.95 t (C-6’a), 62.71 t
(C-60), 66.36 d (C-4a), 68.32 d (C-3’), 68.98 d (C-2¢), 69.12 d (C-5a), 71.96 d (C-5’a), 73.05 d (C-
4’q), 74.04 d (C-3a), 90.96 d (C-1), 92.57 d (C-1a), 98.66 d (C-1" ). * Signal overlaps. "H NMR of 4b -
present as a minor impurity (under 10 %) in the sample of 2b - 6 3.867 (1H, dd, J= 9.5, 9.5, H-4a), 5.449
(1H, dd, /=9.5, 3.3, H-3a).
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23 H-6up), 4131(1 dJ 10.3, 5.5, 1.6, a) 4173( H, d a) 4214
(1 H, ddd, J=9.9, 4.6, 23 H-50), 4243 (1 H, dd, J = 12.0, 1.6, H-6’dc), 4.293 (1 H, dd J=125, 4.6,
H-6’df). 4.481 (1 H,d,/J=82,H-1"$),4.942 (1 H,d, /= 8.3, H-1"), 5.012 (1 H, dd, J = 10.3, 9.9, H-
4¢), 5.051 (1 H, dd, J = 10.2, 10.0, H-3’/), 5.071 (1 H, dd, J = 10.0, 9.2, H-4 ), 5.071 (1 H, dd, J =
10.0, 10.0, H-4’9), 5.190 (1 H,dd, /= 3.3, 1.7, H-1/), 5229 (1 H, d, J= 1.8, H-12), 5.240 (1 H, dd, J =
9.9,9.9,H-4p), 5257 (1 H,dd, J= 3.5, 1.8, H-2a), 5.310 (1 H, dd, /= 10.5, 9.2, H-3’a), 5.320 (1 H, dd,
J=3.5,1.7,H-20),5435 (1 H,dd, J=9.9, 3.5, H-30), 5.444 (1 H, dd, J= 9.9, 3.5, H-3a), 5.607 (1H, d,
J =109, NH’j), 5.616 (1H, d, J = 3.3, 1-OHp), 5.955 (1H, d, J = 8.2, NH’a). ’C NMR (100 MHz,
CDCls, 30 °C) data of 3b 6 19.77 q, 20.35 q, 20.62 q, 21.10 q, 23.21 q. (7*xCH3C0), 53.8 d (C-2’w),
62.1t(C-6’), 69.5t (C-60), 67.8d (C-4a), 68.4d (C-4 ), 69.7 d (C-2c), 68.9 d (C-3a), 70.7 d (C-52),

YYAC KD TIKACY AN ODEAC TN 1002 AC. 1A % Qignal averlang
22d(C-5a), 72.5d(C-3’ @), 92.5d (C-1a), 100.8 d (C-1" ). * Signal overlaps.
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