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Abstract In this paper,we used the commercially available Glucosamine hydrochloride as starting materi-
al,totally five steps,to synthesize target product 6,which can be used as unnatural small molecular probe
for metabolically labeling O-GleNAc modified proteins in mammal cells.In the condition of acetone, con-
centrated HCI at 50 “C in step 3, we discovered an interesting byproduct 7 with strong fluorescence, the
structure of which was further confirmed with NMR and MS, and the plausible mechanism was also ex-
plored.
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Rk @R UM G KA G K, O N-EENEEA, O- BN lEAS, b OE#EY
N - BEFEE (O -linked B-N-acetyl glucosamine, O-GleNAc) B3 AL J&— 245 5k 19 O-Bl LA & 4600, 3
BERAETE AR IR IR I . O-GleNAc Wi S AL AL I "> OBl PR S48 R e & 2B B, 6 fF B
A O-GleNAc Wi HAR S % WOE sl TURR , BORFEA [0 T O-GleNAc HE5E A0 /K - 149 742 1l X 37— 25 W]l %
PLRA H R S, A, O-GleNAc # Ak 55 85 92 A0 A8 1 A BL L ] 72 20 458 PRI 3R A oR T e o i 1 80 59 4
HEATWE AL 5 LB AL, DT 08 2 B 26 i A A i 2T B S B MR AL B R R R J2 . 2 5 R R R AL 5 b
HAKEE A O-GleNAc ¥ # & (O-GleNAc transferase, OGT) fl O-GleNAc /K # i (O-GleNAcase,
OGA! | G CME AW A WLk 12 nl LACKE 4 4 5 5% 16 8 UDP-N-Z, Bt 4 % % (UDP-N -acetylglucosamine,
UDP-GIcNAo) , Nl OGT 51315 B 098 1 % 4, 058 & B 48 R B B ik 1 RE P& i i1 AR X 28 i T
A2 vh A R B ARG 42 5 A S UDP JE X . E T8k OGT R 5I R F T L B 5 1 B - 35 28 Jm s I
I AT LLXF O-GleNAc #E3EAL 19 8 @ A7 508 X 8 & 3 O-GLeNAc #5358 4k S5 3 AH OG5 0 19 BIF 53 4 ik
Frv@ie, H TS HOE 2 Fh & A S0 BB W JE R AR N Or TR B T ESE O-GleNAc B 5 A 5 11 Fh 28
RO 5 4 (R Pt e 2- i 4-N-2% Al Tk 2 56 4> S AL A 205 A, GLeN Az F1RH R (1 > FLoH 4 7
Ac,GalNAz & PR & MAREE  HG BT — e D2 2k ) g 0 08 U 56 21 FUBE B 40 J5URkE , 78 T B L 48 T 44
ZMT 5 SR SN A R 2- 6 S -IN-5 2 T R IBOA Y BROBE e (A 3 i S R AL A SR AR B B AR
BRBRAZ TR AL TR L A0 BN P T I A TR AR AE — B B R A B R . I A e R A A A e Ak
MRS SRR A, M TS LWL, T BT IR E R SRR R W, T RE A
BB I TR A I B S O-GleNAc MG I BF 22 50 B 108 X,

OAc AcO OAc OAc N, Ac
(0]
A,?\Qoé%fom ACO%OACAXQ&OAC Ag%&&ﬁom AcO OAc
H NH NH NH NH
S S S S
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Ac,GIcNAz Ac,GalNAz Ac,GIcNAILk Ac,6AzGIcNAc  Ac,4deoxyGleNAz

1 TR O-GleNAc B SLAL /A 4 1 351
AL A T A B R R O R AR JRRL , it — R A N AR BN TR 6, BROR 44 %, 4 Western blot
Kl % 26 EAT = R ) Bl R AR IE R, M IE S8 O-GleNAc ML SE M A I IR 3Rl . Sboh, E L THE 3
LG YA TETSER RERAR .50 CRAM PRI H AR T % H [ AR 7E 365 nm T HAG 1R 5% 1% WA, AN SCH 3T 4%
T O 25 T vk T — AL W LA A L S SR SR I P AR T — R g A B LA R 2 R AR U S TR b
FNHT BTG Py T H A A AR Y2

1 S8R5

L1 k7SI Ey

2 W A TR TR W K H b T LR SR B A B A A 5 187 A W SRR SE T A RO A R A
K >R A Bruker 300 M 1 400 M ## 2:4z , LC-MS 43 Hr & >k H Waters 3100,
1.2 98505 ik
1.2.1 443 b k. KA 110 g.46 mmoD % MEFE 10.2 mL 1Y 5 mol/L S AL W H . 76 vKIn 4
P B PE Bl S AT A B (5.64 mL,46 mmol. 1 eq) . £ 50 B E AR AE 4 CARAFS R . W BIRAY A
K B Ak TR CBE 10:1 phyeshig, T M2 G W 12.6 g 2,778 88 % . A 2lifh. HEH T F —
A i G AL & 12(3.97 g.13.8 mmoD) M 1E 20 mL AYMLIE A I b, 76 vk I S5 F R B0k BE S 2 A
L PREF(7.84 mL,83 mmol,6 eq) . FEVKWE S0 F B WK E =il Bt 2. o B & e 50 SR R AE 1
T4 A EEE3(5.8 2, 7% 91%, "H NMR (400 MHz,CDCly) & 8.21 (s,1H),7.67 (d,]J =8.4 Hz,
1H),6.92 (d,] =8.4 Hz,1H),5.94 (d,J =8.0 Hz,1H),5.46 (d.J =3.2 Hz.1H),5.26 (dd,] =10.4,3.0
Hz.1H),4.27-4.07 (m,3H),3.84 (s,3H),3.68-3.53 (m,1H),2.17 (s,3H),2.06 (s,3H),2.03 (s,3H),1.
89 (s,3H); “C NMR (100 MHz,CDCl;) 6 170.40,170.09,169.63,168.69,164.47,162.32,130.27,114.07,
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93.52,71.78,71.56 ,68.76,65.98,61.33,55.42,20.77,20.68,20.51.HRMS (ESD :m/z [M-+NH, ]+ calculat-
ed for Cy,y Hy; NOyp :465.1635,found : 465.1637.

1.2.2 Aebdhna F27 94 %, LA W35 g,10.7 mmoD) ¥ A6 3E I I b L i 8 B T IR E & 50
CL4HE 10 min, AN A 2.5 mL R ER . 7 BV AE K it [ 40, R 0V 4 28 300, I ACKS o 19 £k, HE BASURE
AREF AR T AR T A VKK 277 2-3 he A A1 il ik . 008 g 10: 1 phPEshg ., T4, 1524k & P4
(3.5 @) =R 85V HEHAT T —2 W4 8 AT M R%dE ' H NMR (300 MHz,CDCLy) § 7.72 (d.J
=15.6 Hz,2H).7.62 (d.]J =8.7 Hz,4H).7.03-6.96 (m.6H).3.89 (s.6H);"“C NMR (75 MHz.CDCl,) &
188.90,161.59,142.71,130.11,127.68,123.54,114.45,55.44.

1.2.3 AL&-H5 894 . B aW4a3 g.7.8 mmol) 7 EL25 5 F P MEAE 20 mL 4 W b rp 4 /U8R, B
JEIMA 5 mL MEBE OB SN AL T Uk 40 T FREe it PE L b5 B N A E 2 BE & (1.22 mL,15 mmol,2 eq),id
R I3 2 1 H B RS i HE 10 min, WRAF S5 A ERRR 5 — S e 22 0, T8 . 1 2L G 995 (3.3 @) )"
% 89% ,'H NMR (400 MHz.CDCl;) 6 6.42 (d,] =8.8 Hz.1H).6.19 (d.] =3.6 Hz.1H).5.31-5.17 (m.
2H) ,4.46-4.40 (m,1H),4.25 (dd,J =12.4,4.0 Hz,1H),4.07-3.90 (m,2H),3.92 (s,2H),2.19 (s,3H),2.
07 (s,3H),2.04 (s,3H).2.03 (s,3H);*C NMR (100 MHz,CDCl;) & 170.47,170.16,169.37,166.73.92.
46,71.85,69.85,66.37,61.28,50.36.42.44,20.89,20.69,20.62. HRMS (ESD :m/z [M+ NH, ] calculated
for C;s H,, CINO;,:423.0932,found:423.0935.

1.2.4 44546 96w, Bik&5H5(1.8 g,4.2 mmol) 5 NaN, (0.54 g,8 mmol.2 e)IBE, M A 10 mL
DMF ¥l 4. FHR 2 70 °CL i /. IR H , BEZ& K DMFE Jié i, 26k e 2 B 1 40 88 Al Ak Cf ik - £ 1R
ZME=3.1),18%] 1.3 ¢ HFrfb &6, /7% 72% ., H NMR (400 MHz,CDCl;) 8§ 6.42 (d.J =8.8 Hz).6.19
(d,J =3.6 H2),5.31-5.17 (m,2H),4.46-4.40 (m,1H),4.25 (dd,J =12.4,4.0 Hz,1H),4.07-3.90 (m,
2H),3.92 (s,2H),2.19 (s,3H),2.07 (s,3H),2.04 (s,3H),2.03 (s,3H)."*C NMR (100 MHz,CDCl;) &
171.51,170.64,169.13,168.65,166.87.90.26,70.34,69.81,67.43,61.49,52.43,51.24,20.66. HRMS (ESD ;
m/z [ M+NH, ]+ -calculated for C;; H,, N, Oy :448.1680,found:448.1677.

1.2.5  #Zmpe e 3 fe Rt AR T . 4 HEK293T 40035 7246 & 10 X0 /i 4 1L 19 DMEM K5 3% 56 b e R
37 CHI5.0% A b BB 240 . FRan i K % 80%-85% %5 &, 1) 40 Al v i A & AR Bk 200 pmol/L
Ac, GleNAz SUH R (R BLAY DMSO fE g % B8, T 855 384 P 4k 221555 24 h,

1.2.6  Western blot A& #R4+6 472 &, HAMFEH 2 1.5 mL #0048 .500 r/min .0 5 min, L FREEF
FEJT I JCH PBS T BE W 5 78 A~ /NILrP i A 200 L 48 B 2447 & (1 X lysis buffer \PMSF .25 1% & 14 B 1]
HiFR 10 R BEEREEI K FD . T 4 CIEMAES 2% 30 min; 2L RS 12000 r/min 4 ‘CE.L 10 min; B0
SR KA R R LVEBUBUR BB ) EP A IR T BCA B E L 200 pg BUR T, 32 1.5
ml BRI A 170 pl Z4# % .0.2 1. 100 mmol/L CuSO, (& 100 xmol/1.),0.4 pl. 100 mmol/L
THPTA (CuSO, : THPTA=1.2, B /K% L) .0.2 w100 mmol/L Biotin-PEG-Alkyne (& ¥ & 100 pmol/
L), Z M 2 h AR RS T IA 1 mL KB EE, F—80 C#ik 2 h, BUE 5 F 10000 g,4 °C B> 10 min;
JIA 500 pL Pk HVEE, IR VRS BRSO, e BV W, S TR T 15 mins B8 A 80 pl 4% SDS
buffer(4% SDS,150 mmol/L,50 mmol/l. TEA pH7.4),% il 20 puL. 5Xloading buffer,Z# 10 min; FC K »
BFL EFE 30 pl FE AL FEATHLIK 0T s UK ZE HUS L L 280 mA (180 min #EAT I (NC 5, GE 2 &) s ¥ 5% 4f
P REAE TBST B & 1 5% PR 4R W A < 617 3 1 F HRP-Streptavidin(1:10000 # 8,1 h J5.
PBST %t 310 min;) X4 PEad 5 19 BE A AL 2% RO IR R 5317 .
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3 F% A T N0 B v R R B A TN R VA R B BR AL PR B SN R R A S REIR A I Bk R R R
B 1] A4 5 5 R WE I W P 5 S S BE U VTR AL ST AR OB SR L OF R A B AL e AR B H bR
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200 pmol/LEREH6 5 Hek293T 4UMEMFF 24 h, 1 B 25 X BT, i 42 40 i o 24 i $2 B 85 L i i 5 Biotin-
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