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Development and Application of BF3-Et,O-Catalyzed Glycosylation Using Glycosyl Fluorides
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Glycosyl fluorides have high chemical stability but can be readily activated by hard Lewis
acids. However, the catalytic activation of glycosyl fluorides remains a challenging issue
because the fluorophilic Lewis acids for activating the stable C-F bonds are generally
deactivated upon fluoride attachment. In this study, we revisited the glycosyl fluoride activation
by BF3-Et;O in a nitrogen-filled glovebox to simplify the reaction system by avoiding the use
of dehydrating agents, such as molecular sieves. Then, we achieved the glycosylation using
glycosyl fluorides by 1 mol% of BF3-Et,O. Mechanistic studies indicated that the chemical
species formed by reaction of in situ-generated HF and glass vessels are involved in the
catalytic cycle. This BF3-Et,O-catalyzed glycosylation showed a broad substrate scope. We thus
applied this glycosylation for the synthesis of immunomodulatory glycan, a-gal, and cancer
antigen glycopeptides.

Keywords : Glycosylation, Glycosyl Fluoride; Lewis Acid; a-gal; Glycopeptide

7 ALBHEE VR EMEE AT DN, N RV A A TR IIEIETE, BEHARK
WA TWS. L LBAE LT FR 7 v BHFAEOEVILA ABRITHTE S, fil
BALARE T H o 7o, AT, ERFHKO T 0 —T R v 7 AN TR e K5
HCRIGEITD Z T, 1 mol%® BFyELO 128V 7 v fbkEz iz 27 ) 2 v b
L Z T35 Z L 2 R L7 (Fig. 1A) L. K27 U 3 v kl, A7 38 20w H

< S e M Al BF;-OEt,
SIET, e LRI * oo | S emn
/E}Ejulﬁl‘?\ﬁﬁ L 7L: . %}im‘l‘%@ﬁﬂg R' = Bn (armed) F In Ny-glovebox 16 examp/eSOR
... .OrBz(disarmed) _ _____(wt95%) .
ZoAfeHE1L WD ET, BE e A0 opc
L TY T s = T SRR
= X ' ’ AcONA LE EmocHN “COOAIY ™ Gr,cl, Ko wATE
SNEDBAGURIESTF K~ 7 e aGweapeain
=} - ; %N o (©) Ph Ph
jj‘/};?:— \(/Flg‘ B /\H/UL < %JO OACOSZ BF3-E4,0 (1 mol%) %O
ﬁ}ﬁﬁﬂ*ﬁfﬁa—gal % (=] EJZ L7z. 1“@{& B0 o + HO% ChaChy, 78°C. 241 60 o Ohe o,
WM (78 C) RFMTHzE PR ; ko éBn‘og %
Bn % BzO
T, EEUSHED 7 v ALhE 4 23R /ﬁﬁ B
J b OAllyl OAc
TRE@ clﬁﬂ\i’ﬂﬁ L/ T 2 ﬁ:ljﬁ 6 %'/TEJ:) BF3: Et207 (1 mol/); BnOO OBn —=, a-gal
P N . CHCN, 14, 1 h 50
% @T(ﬁ 7 & & U = T//I/’ft L/, o- In I\?z -glovebox (43/) T'OCHNOA”w
gal (REE(A 8 21572 (Fig. 10). Fig. 1. Glycosylation by using BF3+Et,O

1) Org. Lett. 2021, DOI: org/10.1021/acs.orglett.1c03233

© The Chemical Society of Japan - B104-3vn-04 -



