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Figure 2. Working hypothesis of C—H oxidation using water Figure 3. C-H oxidation with water as the oxygen source
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Scheme 1. Short-step synthesis of oxygen-isotope labeled sugars (80 atom%) (78 atom%)

i) R EEN 2 Ao EiE bk R OTEME I X OVE FEA R C-H B{bik DB %
ERE. KEMFER L 25 C-H BALIETIE, RUSHEMBIBRETN S RISRT OB VR BRI, H
BN A L RIS L TWD 2 8, Ele, AFVREKRIE/-E L, TORE LM ESET
b\é;ki))xﬁﬂﬁéﬂfb\f:o AN DIRUGER TR, DVAR CBREAL T 725, @R b AKE NS A F V%
RS EDLTEDICAHTHL ZLNMOENTEY VT =7 AT S BRAF/E F CRERICA F Y
IR CTRICNEITT 2 b D LB 2T (Figure 4), B RIS HEN G, @ik 2 LER LA
& DT EaER L, FIZ, WRRILKEOIEMAL & A% Y AR 2 BB R 2 0 K
A TEfRIE 1D @Faﬁ%%&:%af:o RIS A B Tl m O fil i [MIR54H 2 600rph, HIZ, IEIAWVVE
REASFFAMED R S 4L, EICEMR 7 C-H Wb h i#E ik S 117z (Figure 5)4,

acid-cooperative 1b (0.01-2 mol%)

R 0-0 bond heterolysis H H20, (2-10 eq.) OH 0
)\ maleic acid (0.4-2 eq ) J\\ JJ\
Q R VURYH RIURS R1 R2
| \H R2 HFIP, 10 °C
SN | 2ttt ettt
Ru/o / 62% yield
| \o-O-H HM (100% conv.)
N 3 OAc (TOF =600 rph)
RCO,H H o
R 80% yield :
(98% conv.)
/k\ s H.0 N C2: 48% yield
RTLUR®  acid-cooperative N 2 o B /\/\€OH C3: 33% vyield
R®  oxygen atom transfer Ru(oxo) hydrogen bond 70 (100% conv.)
Figure 4. Working hypothesis of acid-cooperative C—H oxidation with H,O, Figure 5. Acid-cooperative C—H oxidation with H,O,
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