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Microwave Assisted Synthesis of Mannose Oligosaccharide Intermediates

CHENG Xiangrong'?, WANG Wei', SHI Yonghui'?, LE Guowei™?
(1. School of Food Science and Technology, Jiangnan University , Wuxi 214122, China ;2. State Key Laboratory of
Food Science and Technology , Jiangnan University , Wuxi 214122, China)

Abstract: The existing synthetic methods of 3,4,6 —tri —O —acetyl —1,2 —0 —ethylidene —3 =D —
mannopyranose, 1 ,2—0—ethylidene —B—D- mannopyranose ,4,6—0— benzylidene—1,2-0-ethylidene
—B-D- mannopyranose were modified in this paper. And the same time they were synthesized by
the microwave assisted method firstly ,and the best results were got by orthogonal experiment based
on single factor investigation. Their optimum technology of synthesis were 600 W,3.5 h,35 °C,mass
of sodium borohydride 2.5 g;600 W,30 min,30 “C,mass of sodium methoxide 0.4 ¢;800 W,1.5 h,
35 °C ,mass of p-methylbenzene sulfonic acid 0.2 g. Their optimized yield were 80.3% ,98.3% |
91.9%.

Keywords: mannose oligosaccharide , intermediate ,microwave assisted
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Fig. 1 Synthetic route
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Table 1 Factors and levels of orthogonal test of product(3)

O T AW RBLREE/C | B Uy
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2 600 3.0 35 2.5
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Table 2 Factors and levels of orthogonal test of product(5)
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Fig. 2 Effect of microwave power on the yield
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Fig. 3 Effect of reaction time on the yield
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Fig. 4 Effect of reaction temperature on the yield
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Fig. 5 Effect of mass number on the yield
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Fig. 6 Effect of microwave power on the yield
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Fig. 7 Effect of reaction time on the yield
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Fig. 10 Effect of microwave power on the yield
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Fig. 11 Effect of reaction time on the yield
243 R mBEFEHaa @12 M, T
v SN B 7 AR, 2 B A = 40 CRY,
IO i X 7 A8 R A B U 3 v 7 RS T AR
H R BB ISP T REAE T BE & i Y T i 9 R
FE R W, 3 R A 2 B s, R % HL
e U 3 BT T 0 BN R A B ) o3 i KAk 5
HUm AR N IEAC SR U N IR 35,40 .45 °C 3
K

244 MW ERRBMBRENS TR 0m HE 13
TR Tk PR R R o e A, 7 ARG, 5 =
200 mg M, 7 Z 38 B 5 KAA, ik 22 7 F R MR
JEL A AT BEAE T8 2 i 5 A S Bz A S 8 Al
VERT, [RIE8 V855 48 5 pH L, B & 1938 2 5 Ko 2k
ML P2, H pH (B /N S B N ™ AR AR IEAL
S 58 32 IO R 2 i 1 o 4 £ 150,200,250 mg 3 >

K-,
o /\
X
5 80
o

25 30 35 40 45 50 55
REC
B 12 REREMNFRGEM
Fig. 12 Effect of reaction temperature on the yield

0.05 0.1 0.15 0.2 0.25 0.3 0.35
JiiE/g

E13 REXEBRREXNTEHNEN
Fig. 13 Effect of mass number on the yield
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K3 FYSEXTIWER
Table 3 Orthogonal test and results of product(3)

1 1 1 1 1 63.21
2 1 2 2 2 78.01
3 1 3 3 3 69.82
4 2 1 2 3 75.29
5 2 2 3 1 69.34
6 2 3 1 2 62.25
7 3 1 3 2 68.87
8 3 2 1 3 59.24
9 3 3 2 1 67.90
ky 69.68 67.79 60.40 66.98
ks 68.29 69.03 73.57 68.38
ks 65.17 66.32 69.18 67.78
R 4.81 2.71 13.17 1.40

R4 FUQ)FTESWMER

Table 4 Orthogonal test analysis of variance table of

product(3)
A 64.076 2 32.038 12275 0.003  **
B 22.056 2 11.028 4.225 0.051
C 539.443 2 269.722 103.341 0.000 & &
D 5.880 2 2.940 1.126  0.366
TR 23.490 9 2.610

83 190.727 18

L FOR B p<0.05;% FoR M B E p<0.0l; F#
I,

MG BN R S g5 R P2 (5) He ke 2 BRI
P 2K HEAT IE 22 5200, 25 SR UL 3% 5, 3k B 3R 4 it
K 25 A8 bR Z I8 R W4T, T A= (5) 4 A
FXF =R T 50 0 D>B>C>A , RIV%E B L%
T T o > S5 o 0 > S5 o 9 B8 > I B W) 2R A ™
o AL G ASB,C\D,, RN 5 800 W S )i
WFHE] 1.5 h, e REIREE 35 °C . X FY RE 2Rk 1R o+
0.2 g, MWHARAEIER 9 525 rp H B, 5 IF I 4%
PG ™ 2R 91.9%

NFE 6 (10 T7 22 43 Al LLASE H | o Y 5 ik IR SR
SN S [R) X6 7 23R 5 M A Ry B 3 (p<0.01) |, R I
EIR el 2o RSy S A I NTE N
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Table 5 Orthogonal test and results of product(5)

I N R T

1 1 1 1 1 59.23
2 1 2 2 2 70.44
3 1 3 3 3 55.87
4 2 1 2 3 66.78
5 2 2 3 1 53.45
6 2 3 1 2 69.35
7 3 1 3 2 78.65
8 3 2 1 3 68.98
9 3 3 2 1 44.78
ky 61.19 66.89 64.41 52.99
ks 62.76 64.40 61.30 72.46
ks 63.68 56.35 61.92 62.19
R 2.49 10.54 2.49 20.80

R6 FHOS)HTENNER

Table 6 Orthogonal test analysis of variance table of

product(5)
A 19.108 2 9.554 2.176  0.170
B 364.337 2 182.168 41.485 0.001  * *
@ 32.575 2 16.288  3.709  0.067
D 1138.196 2 569.098 129.601 0.000 &
R 39.520 9 4.391

72 005.022 18

| 3 = i |

i 2o ACAE BORE LB | B L e | B IR A
PR o 24 AR i o i JBE 45 T B, o AT A T v Y
T T AR AR B 5% LA L M B T
7R gEai e R, Oy R KRS T T AR
R

T YUCORE S Bl B BOR B T X 3 A E A H
B WEAT AW b b T A R R A A S
KB 3 F YR AR B U D T — 2
R0 0 7 A T T AR A A AR T AR i 2
T BCISEIRFE] 3 A 5 0y ) S N 3o R LA 8 ek B
e 1 6.19.6 15, 7 R0 5 5 5.3% .7.6%
11.4%, Al 0L, 5577 LA L, e il B i 2 — Fof
ZR T PR RS T
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