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Abstract: Glucose is a pivotal energy source in biological systems, and its unique biochemical
properties have enabled its widespread application in drug development. Studies have demonstrated that
tumor cells typically rely on the glycolytic pathway to meet their energy demands. Therefore, developing
new glucose-derived PET molecular probes based on this characteristic is crucial for enhancing the
imaging efficacy of malignant tumors. Using 2-azido-2-deoxy-D-glucose as the primary starting material,
a glucose derivative intermediate was synthesized via click chemistry to conjugate a bipropargyl glycine-
coupled scaffold, followed by benzylamine modification. Subsequently, the metal chelator NOTA was
introduced to prepare the labeling precursor NOTA-DDG, which was successfully radiolabeled with the
positron-emitting nuclide **Ga to obtain the molecular probe [**Ga]Ga-NOTA-DDG. Radiochemical
yield analysis via radioactive high-performance liquid chromatography(radio-HPLC) confirmed a

labeling efficiency exceeding 98%. Stability assessment revealed that the radiochemical purity of the
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probe remained above 99% after 2 hours of incubation in PBS and mouse serum. Cytotoxicity assays
(MTT) further demonstrated the good biocompatibility of NOTA-DDG. Therefore, the PET probe
[%Ga]Ga-NOTA-DDG constructed in this study established a significant foundation for

subsequent in vitro and in vivo studies as well as for tumor-targeting assessments.

Keywords: glucose derivative; click chemistry; molecular probe; ®Ga labeling; preparation; characterization
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Figure 1 Preparation route of precursor NOTA-DDG
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(1) L&Y 3 il &

¥ (S)-N-BOC-4e P9 3 H &2 (0.60 g,
2.80 mmol) FH2(0.30 g, 2.80 mmol) I =4
Me-N,N,N', N'"- DU H BE RS sk iR g (1.22 g,
3.20 mmol), N,N-_SHNEIM(1.81g,
14.00 mmol) F1 5 B HE (5 mL) i A% 25 mL
KN 7R IR (25 °C) R W 6.0 he }ir“%%
J T T A Eiﬂﬂazé 4l ik (kA
bt : CRROHBE=1:1, V: V),ﬁ%iwé%s,ﬁ@
[E14 0.81 g, %8 90%; "H NMR (500 MHz, CDCl;)

5: 7.29~7.21(m, 5H), 6.98~6.87(m, 1H), 5.44
(d, J=7.8 Hz, 1H), 4.41(s, 1H), 4.40(s, 1H),
2.74(ddd, J=16.9 Hz, 5.7 Hz, 2.8 Hz, 1H),
2.64~2.56(m, 1H), 2.02(t, J=2.6 Hz, 1H), 1.36
(s, 9H); "*C NMR(126 MHz, CDCl;) d: 170.35,
155.50, 137.79, 128.64, 128.61, 127.63, 127.51,
80.56, 79.50, 71.69, 52.97, 43.54, 28.25, 22.58;
MS(ESI) m/z; caled for C1;H,,N,05 {[M+Na] '},
325.37, found 325.38.

(2) B 5 Hhil &

LA 3(199.32 mg, 0.66 mmol )% f# T
4mL —EF T, A= (2 mL) , EEE
(25 °C) Tt 30 min, W Z5 G A TEZR , bR &
SRR B S 4, A (S)-N-BOC-HR A HEH
R (97.98 mg, 0.28 mmol) JKIf=%ME-N,N,N',N"-



%53

B/ NIRRT B A A AT A= U PET 231 % ) il 4 IR AL

— 313 —

DY RS SR R TS (193.29 mg, 0.51 mmol) Fil
5mL Pk, N, N-Z— SR E 2 W™y pH {4
H 8~9 , FEE (25 C) FHFER 6.0 h, 25
J& B2 AR B 00, fE A e 4li Ak (PR 7
ECkE : ZBROBE=1: 1, V: V), TEEHS21k
HW15, A EE AR 214.05 mg, 7% 92%; 'H NMR
(500 MHz, DMSO-dy) 6: 8.58(s, 1H), 8.18(s,
1H), 7.41~7.26(m, 5H), 7.17(d, J=8.3 Hz,
1H), 4.51~4.13(m, 4H), 2.91(dd, J=13.9 Hz,
3.0 Hz, 2H), 2.57~2.50(m, 4H), 1.45(s, 9H);
BC NMR (126 MHz, DMSO-d;) d: 170.79, 169.91,
155.74, 139.40, 128.68, 127.50, 127.21, 81.37,
80.69, 78.97, 73.72, 73.19, 53.73, 52.11, 42.58,
28.61, 22.26; MS(ESI) m/z: caled for CoHy7N50,
{(M+Na]"} 420.47, found 420.39,

(3) L& 7 &

£ 25 mL B INAAL A ) 5(45.01 mg,
0.11 mmol) B & % H# (46.48 mg, 0.22 mmol) .
L-BUIR LR 4K (22.45 mg, 0.11 mmol) , = (3-5H
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EW 1. &R mRORAR AL (s . O
[0.1% (3%, FIR)TFA] : 7K(0.1% TFA)=9 : 1,
V) EERHTE, S8 A AR 40.88 mg,
7% 51%; 'H NMR(500 MHz, D,0) d: 7.99~7.71
(m, 2H), 7.41~7.17(m, 5H), 5.16~5.07(m, 1H),
4.74~4.59(m, 2H), 4.54(q, J=6.6 Hz, 1H),
4.45~4.21(m, 5H), 4.09(q, J=8.3 Hz, 1H),
3.98~3.74(m, 4H), 3.63~3.54(m, H), 3.33(h, J=
5.4 Hz, 2H), 3.23(ddq, J=22.8 Hz, 14.9 Hz,
7.4Hz, 2H), 2.14(dd, J=11.8 Hz, 6.1 Hz, 1H);
3C NMR(126 MHz, D,0) 6: 171.31, 171.20, 16830,
168.21, 140.28, 137.67, 128.79, 128.76, 127.54,
127.37, 127.33, 125.33, 94.02, 90.80, 90.73,
76.19, 73.48, 73.45, 71.56, 71.53, 70.17, 70.07,
70.00, 69.88, 69.79, 69.61, 67.42, 67.32, 64.75,
64.62, 60.54, 60.49, 60.42, 58.16, 53.83, 53.72,
53.61, 52.54, 43.05, 42.98, 27.20, 26.75, 26.67;
MS(ESI) m/z: caled for CyoHy NoO o {[M+H]"}
708.69, found 708.57.

(4) 1£4 %) NOTA-DDG [ %

A& % 7(3.00 mg, 0.0073 mmol) Fl
NOTA-NHS(4.42 mg, 0.0063 mmol) /il A 25 mL
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A HPLC 2lifk (W BhAH . £ (0.1% TFA) : K
(0.1% TFA)=9 : 1, V : V) , {2 T 4455 NOTA-
DDG, H @K 1.69 mg, /#% 48%; 'H NMR
(500 MHz, DMSO-ds) J: 8.72(q, J=6.5 Hz,
1H), 8.57(dt, J=25.3 Hz, 7.4 Hz, 2H), 8.09~
7.68(m, 2H), 7.52~7.21(m, 5H), 5.13(s, 2H),
4.92(t, J=8.4Hz, 2H), 4.61(dq, J=17.2 Hz,
83 Hz, 2H), 4.52~425(m, 4H), 4.03(dd, J=17.5 Hz,
9.0 Hz, 3H), 3.89(t, J=9.6 Hz, 2H), 3.82~3.61
(m, 14H), 3.55(ddd, J=25.2 Hz, 11.1 Hz, 5.0 Hz,
4H), 3.34(q, J=8.2 Hz, 2H), 3.23(t, J=9.3 Hz,
2H), 3.17~ 3.04(m, 4H), 3.01~2.84(m, 8H);
3C NMR(126 MHz, DMSO-dy) §: 172.22, 171.09,
171.02, 167.82, 142.85, 139.72, 128.72, 127.66,
127.63, 127.18, 124.07, 123.58, 95.06, 91.31, 77.39,
7442, 72.84, 71.24, 70.33, 68.28, 65.49, 61.36,
55.01, 54.02, 53.00, 50.37, 42.65, 40.55, 40.53,
40.46, 40.39, 40.30, 40.22, 40.13, 40.04, 39.96,
39.88, 39.80, 39.63, 39.46; MS(ESI) m/z: calcd
for C41HgoN12017{[M+H ]} 993.99, found 993.68.
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Figure 6 Cytotoxicity of NOTA-DDG against A549 cell
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