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Abstract Sialic acids, a family of more than 50 members of a-keto acidic monosaccharides with a 9-carbon backbone, are
widely distributed in mammalian organisms in the form of glycolipids or glycoproteins. It is the most important monosaccha-
ride appeared on the surface of cells of vertebrates. Nowadays, thousands of unnatural sialic acid derivatives have been syn-
thesized for molecular imaging due to various modifiable sites in the sialic acid structure. However, metabolic oligosaccharide
engineering (MOE), is still locating at its preliminary stage and requiring perfection urgently. Here, the research progress in

the synthesis of sialic acid derivatives is reviewed.
Keywords sialic acid; synthesis; progress
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* o OH
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HO
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0]

e
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Neu5Ac aldolase

N; OH

OH CO,Me OH CO,Me OH COH
L\LmLOH TsCl, Py. T~ oy NN : o oH PdC. Hy
AcHN AcHN AcHN
HO HO HO
12 69 70

Scheme 19
HO  OH HO OAc CO,Me
CO,Me OAc
\—\E;\j (1) TBDMSCI, Py. S~ OMe TEMPO, NaCIO
o~/ “OMe AcHN
AcHN ((;) :‘Cé%’ Py. Ae
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HO 74

TEMPO, NaCIO
Ac,0, Py.
HO OAc

HO OH

OAc  (O:Me oH COH
(0] o OMe LiOH o : o OMe
AcHN
AcC AcHN s

75
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RO OH
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o) HO -Q 0 OH
— HO OH Neu5Ac aldolase AcHN el
80
Scheme 22
8 Hitr P RRERES. PR AEIE AT R N PR AT LA B0

LAk, BT R R AE R ARBER T S A 5
~/\3|F7\57J<Eﬁ‘élﬂﬂi’ajﬂ|57\?i:$w REbE, XA
PR T AR AR BE AR b 5 B A s A BAE A
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FETAEMEAR IR N- BRI FN 9 5 B3 gt
AR R ARBIEREE, AU e N-Z B AL AN 9 SALIR
IS INAEEAS RV (B A SIS RDEAS B 4]
OB A BE &), T vk B A A R SR W ) e Bl R R
9-AzSiaNAl F1 9-AzSiaDAz, & 4k Scheme 23.

Horr, 9-AzSiaNAl Ze AU I 2 2k 2 40 iU 2 11 ),

FH 3K 77155 5 5 0 5 [ V. (strain-promoted  cycloaddition,
NHEFR M copper free click chemistry)ifi i N- Z kA 18
REE A M 58 DA BTTES Ml sl
2#(BTTES-assisted CuAAC)TE 9 S 07 F bk b 58 Er
B AHI%. fii K Eff) BTTES-assisted CuAAC W fif R
T AL G s A S A ) R, AT R T A
M. X P AR IR RET I IR R B R 2R AL A ]
fig, w1 C A1 D A] LU PRI [F B ) 286501, TR
ttEifg; C F D R — X AR e R B AL IR
(Forster Resonence Energy Transfer, FRET)[{1%¢ )65 T,
B—A~Jy doner, 25—} acceptor. FRET 1] DL KK F#IG SR
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81 82
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o} 87
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Bl F AR TS 5, BB v] LA T SRBE 1 3)
ARG .

1M 9-AzSiaDAz Al i1t 365 nm UV Y[, SZHLXS 4
JHt pA R0 0 S 5 e R 1R A EL AR P 1) R 1 BRI 6 AS TR
SR 5 I FH PR 5 T2 T M M 8 1R L 1) ot 40 i 2R At P
Al R R TR A T ) A 1 T, B AR IE AT RN,
i A I B A BRI IR TN R R Y. (CUAAC  reaction)
fFAE R AR MR IR |- B 5 i A7 e 1) A2 ) 32 (Biotin)
N, A RN SoERAE Beads 454, SHLN S5 BEA BAE
FHER AR A, SRl e P ) RRA € i - 4
RS E R . B, 4E U S EME R TR
IIBTEE IR, 1B A5 AT SR g A AR A )
WA, St R EMN 55 TRV 2E TR N5
LS50 (10 A ELAE FE S 0 e S B ) S . et e A I e I
I AR S WA B B, AN A R AN
I H Y P e FIR KL B UL R M A B, e
HEUE B AT DU T AR R AR AR IC. A 1 E A8 e Wi 3
AT DAE R B s bR, A LT 22 (kA A 2%,
BARGHDN FemtEm S nss. B EZER S, XA
AT LUE R 4w, b n] DAgh & iR, Szt
B FEACAB G B 116 S 40 KT 1 v o L 2.

9 RE

IV SR AT & T LA A e R R AR 56 N S5 S bt
FUR LV O RNIZ M ORTE, AR, AR T &
HBUFIAZ IR S5 A1) K o0 1 AT, BF= AN A0 SR A
53 J2 T PR S0 e A BT ARG 3 i (U030, s A S i
o L R 2 2 SR RN AR A ) K O3 (B A I
WA, LAY E A 2 I DI ). XA
FRPESEORNE, Rl B mhde i o i B R 22
FRZFES AE— 1. RO AR — PR HAR M A 4
(R RIEASRBIE S, SR TR EAIFTOR 3, ¥ —
() SRR i mT DA Ak 2 Al 2 A A B, (S,
K2 T PRI 2 5K B A 7 0 A AR BEAR A O BSR4
ATERE AR, 53— 7100, 4§ AR R s A4 40 i 2%
RS o 7 ORI ) LR, ©apy iz 1T &
FURUM. UV . SR, TR IC R
T3 (UL T g it 1) 5 ' H D AR AZ IR 1) VR GV
TN H B RBE bR, OB 1) 4 1 U T B A K
& AR 2R A 2 IO IT 9T 2 B e R R . A 2 T FLAE
OB R, Horh, O T B AR A i BRI ORE
FEAGT Th g 2 X 7 R R “ AR RARBEAC N TR
(Metabolic Oligosaccharide Engineering, MOE)RJ#2 i Al
KRE, R UAEIG R BT 0B A R AT 5 A
X — AR T a] BEENY). Bertozzi 5T 411 & ARR
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SRBEARU TR AR S R 2 —. R AR
JE& TS AR AR R R BE LR AT ] T 40 s R pn il i
i, AR TR I A ] 2 T 55 5 7 IR B9
T AZTHE AR RIS 2] TR KN R, IR
HLEAH T 0T IURs € (K £ 5 1) i

W8 P L AT LK A )2 TR, AEDU . UM
PURTE PUEFIR S A o R, 5
BT A A ) R MR T A R
H A 2 BT BT IR AR R SR e s R A B T 1 o3
THUAR. JVE I, AR TR VAR AL TR e
RT3, AR 2 5 T R AR e AN 5 3
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