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Recent Advances in Protection-Free Glycosylations
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Abstract Carbohydrates play a key role in many life activities, such as cell wall composition, energy storage and biological
recognition. Development of highly regio- and stereo-selective glycosylation reactions is a central topic of current carbohy-
drate chemistry. The traditional glycosylation protocol usually requires the orthogonal protecting chemistry to obtain the selec-
tivity of glycosylation reactions. Recent progress in protecting-group free strategies can provide a simple and mild approach to
the chemo-selective construction of glycosidic bonds in oligosaccharides or glycoconjugates in aqueous conditions. The latest
advances in protection-free chemical glycosylations are summarized, including the direct anomeric activation strategy devel-

oped by our group.
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Figure 1 Glycosylation mechanism: (A) enzymatic process based on H-bonding interaction; (B) chemical process relied on metal ion
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Scheme 2 Calcium ion mediated aqueous protecting-group free glycosylation using fluoroglycoside donors
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Scheme 3 Regio- and stereo-selective glycosylation using a boronic acid catalyst

R I KB BN, i A e BRI A ) R e 2 far
REA KD 7 W RN, X R EE— BT
FOARARREHAL S B 1 AT BEVE (Scheme 3D)3L. 7E1%
S SIS RE AR, RS AR o i i 0 R i B2 A R 7
T AN VUBCAL BRI e A, #ET S B—O Az
ANFTERJE TN L2-A KRR IR [R] 1 T e kB, 2%
SEHL K e X B 5 LR o-(1,4)-
BRI M . 5 8 1 Bl ) 2 (R 3R R0 (KTE) 5K 46 A
# I B FB (DFT) TS o 7 AOE B A B T
12-4 KR 5 Skt 5 S SR T R) C—O BT,
R —BLRAUESE T 1% % B RS AE 73 1 N 2R A% U (Shi)
MUEE. 752248 IR, ZORmE N TS B — 2 & otk
FERT p-H S B2 R AR R,

3 ET=BRBEENEELRN

FETC ORGP 731 (3 SR A 51 N =R 53k [, JF

1994

http://sioc-journal.cn/

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

DA AE Ay b S AR TR R BB A S S 9T, i SR T
AR AR A J I T s 140 2 (4L A ) 5 ) R BB Y
KB AT LAF A 30U RBE (Scheme  4A) B35 Xl 2 2K 2
T (pNP H, Scheme 4B)EpEREEAA, Gl B FH0E T
% i (tansglycosylation) A= Bl K AR 1 B A0 A8 1) B2 B
GERE2S], (H 2 B % X L T R AP R R AR AR 2
FH 4 WAL B IR ARE Tl i, 380 52 2% 1) OR3P - B £R
PORERAL R BISEEL. BT, AT E % SR & ik
S A A 1) 4% (1) 3 F2 4K 2% (Glyco-process-chemistry), 1
M SE B 7K 385 8 v T Ok 37 B 58 iR K i B 42 3% 46 (Direct
anomeric activation) (Scheme 4C)?9],

TERE 7T I S5 A TP A AE = A 2RI R Fe 73l
FEPARIE R L . AR IR R I Hrh o g R R AR )
pK. HZ 12.2, Afifmm Nk, HART K2 T
15.7. DA, SEUZKVE I o R BB E R R i LR VS AL
DG Bt kR A& SR FE AR, 2008 4F Shoda PRAR

Chin. J. Org. Chem. 2023, 43,1991~2001



Chinese Journal of Organic Chemistry

REVIEW

Chemical

Ho>/o oH activation HO e\ X Glycoside hygr(;flase (EC3.2.1) \60/\&9‘
—— uffer
Nati Anomer-activated !
ative sugars glycosyl donor Oligosacharide
/ 0 Ac,0 —O0 HBr/AcOH O\
= ~ OAc —— =
HO === OH Pyridine . °© =\ Ohe CHCl3 AcO
Native sugars Y | Br
AgF »
g 0 MeONa »——0
AcO~ v\ F - . HOw—~\_F
MeCN MeOH
F-/-glycosyl donor
KO_©_N02 MeON >0
o _MeONa 1= o%C}wq
3
pNP-/-glycosyl donor
OMe
+ N/_<N=<N
o \
_ /
/g N—<OM . OMe
e =
—~0 a >0
HO o\ ~OH ___ (OMT-MM) Howo%\N N

One-step activation

Native sugars under water media

DMT-/-glycosyl donor

B 4

GH (EC 3.2.1 0
GHEC321) \éow,}r (©)
buffer n

Oligosacharide

OMe

TR AR 931 38 T A i L4275 P SRS P ) 2% Tl (1 B 2 P s I R i 4 A
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Fobl 20 T 80% 1 4 U 2016 4, Fairbanks /)N
S 02001 Fi i FR B LA, TR RN VE F T AR R 2- T
I 2- A OBEATAEY, B LLEES ®ERE
il T PRV A R R Tk i S B, T SEEE T TS AR 4P /KA 451
NIRRT A5 R A BE I L /& 1M (Scheme 9D). £ %
JU 0 Ak i A S R 9T R, 2021 4F Niu BR824
J& T — BB 0 A B M SR e 0, T DATE SR AN R e R 2%
PR 5k BE L2 I R 7 AT B AT IR B AR R, 1S
B a-FERALERIBE K =20 (Scheme 9E). HLELHF R
A 2% S B (1 R ) A2 8 Bl i S o ) SR8 B R
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i 1% 7 V2 B b (SR S AT S AL AL B, AR
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alp-IREY(Scheme 9F). M THE/> T2 Z e, B
BTIR IS A —Fhod ) AR 2 A b S, DR i ey 1) g 2 3
RS A2 TC B840 B T JC AR BB 24k J 0 1138 F
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Figure 2 Production of bioactive carbohydrates based on the concept of “Glyco-chemistry Cycle System”
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