Substrate analogues as human O-GlcNAc transferase inhibitors
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1) Synthesis of UDP-S-GlcNAc:

All reactions were performed in oven-dried glassware under an inert atmosphere (argon) unless noted otherwise. Dichloromethane, acetonitrile, triethylamine were anhydrous grade solvents from Fluka kept over molecular sieves. Analytical thin layer chromatography (TLC) was performed on Merck silica gel 60 F254 aluminium plates (0.25mm). Compounds were visualized by UV light, or by charring the plate at ca. 300°C after dipping in a 5% phosphomolybdic acid solution in ethanol. Flash chromatographic separations were performed on Isco RediSep flash columns using Buchi gradient pump system. NMR spectra were recorded on Bruker AVANCE II 500 spectrometer. Splitting patterns of spectral multiplets are indicated as s, singlet; d, doublet; bs broad singlet; bd broad dublet; t triplet. Signals were assigned by means of DEPT, COSY, HSQC, and HMBC spectra. High-resolution mass spectra (HRMS) were obtained on a microTOF Bruker Daltonics instrument.
Compound 2:

HRMS-TOF (+), m/z = 800.2267; expected for C42H43NO11PS [M+H]+ = 800.2294

1H NMR (500 MHz, CDCl3) δ 7.80 – 7.72 (m, 4H), 7.60 – 7.51 (m, 4H), 7.47 – 7.36 (m, 4H), 7.36 – 7.26 (m, 4H), 5.93 (dd, J = 11.6, 4.9, 1H, H-1), 5.74 (d, J = 8.6, 1H, NHAc), 5.15 (dd, J = 10.1, 9.4, 1H, H-4), 5.00 (dd, J = 11.0, 9.4, 1H, H-3), 4.58 – 4.52 (m, 1H, H-2), 4.54 – 4.49 (m, 1H), 4.31 – 4.16 (m, 4H), 4.13 (dd, J = 12.5, 3.8, 1H, H-6a), 4.07 (ddd, J = 10.1, 3.8, 2.1, 1H, H-5), 3.82 (dd, J = 12.5, 2.1, 1H, H-6b), 2.06 (s, 3H), 2.05 (s, 3H), 1.96 (s, 3H), 1.85 (s, 3H).

13C NMR (126 MHz, CDCl3) δ 171.6, 170.5, 169.9, 169.1, 142.9 (d, J = 8.6), 142.6 (d, J = 7.0), 141.4, 141.3, 129.1, 128.3, 128.2, 128.1, 128, 127.3, 127.25, 127.22, 125.28 (d, J = 4.9), 125.04 (d, J = 4.4), 120.2, 120.1, 85.8 (C-1), 71 (C-3), 70.7 (C-5), 69.7 (d, J = 6.9), 69.5 (d, J = 6.9), 67.3 (C-4), 61.4 (C-6), 52.5 (d, J = 6.8, C-2), 47.8 (d, J = 8.4), 47.7 (d, J = 7.9), 23, 20.7, 20.6, 20.5.

31P NMR (202 MHz, CDCl3) δ 23.36 (s).
Compound 2a:

1H NMR (500 MHz, CDCl3) selected signals: δ 5.64 (dd, J = 9.2, 4.5, 1H, H-1), 5.32 (dd, J = 10.5, 1H, H-3), 5.11 (dd, J = 10, 1H, H-4), 4.51 (ddd, J = 10.5, 8.8, 4.5, 1H, H-2), 4.18 – 4.01 (m, 3H, H-5, H-6a, H-6b).

31P NMR (202 MHz, CDCl3) δ 13.06.

Target compound 4 (UDP-S-GlcNAc):

HRMS-TOF (-), m/z = 622.0517; expected for C17H26N3O16P2S [M-H]- = 622.0509

1H NMR (500 MHz, D2O) δ 7.82 (d, J = 8.1, 1H, H-6), 5.85 (m, 2H, H-5, H-1ʹ), 5.65 (dd, J = 11.6, 4.9, 1H, H-1ʺ), 4.27 – 4.22 (m, 2H,  H-2ʹ, H-3ʹ), 4.15 (bs, 1H, H-4ʹ), 4.09 (m, 2H, H-5ʹa, H-5ʹb), 4.03 (dd, J = 10.8, 5.0, 1H, H-2ʺ), 3.89 – 3.83 (m, 1H, H-5ʺ), 3.76 (d, J = 12.4, 1H, H-6ʺa), 3.68 (dd, J = 12.4, 4.7, 1H, H-6ʺb), 3.54 (t, J = 10.1, 1H, H-3ʺ), 3.38 (t, J = 9.5, 1H, H-4ʺ), 1.97 (s, 3H, NHCOCH3).

13C NMR (126 MHz, D2O) δ 174.46, 166.51, 152.02, 141.61 (C-6), 102.64 (C-5), 88.22 (C-1ʹ), 84.47 (d, C-1ʺ), 83.28 (d, J = 9.4, C-4ʹ), 73.77 and 73.7 (C-2ʹ/C-3ʹ, C-5ʺ), 71.13 (C-3ʺ), 69.94 (C-4ʺ), 69.68 (C-2ʹ/C-3ʹ), 64.9 (d, J = 4.6, C-5ʹ), 60.39 (C-6ʺ), 54 (d, J = 6.1, C-2ʺ), 21.95.

31P NMR (202 MHz, D2O) δ 5.10 (d, J = 29), -11.97 (d, J = 29).

Figure 1: BIAcore sensorgrams
Primary BIAcore sensorgrams used to calculate equilibrium affinity Kd values. UDP binds with ~ 100 mM aﬃnity to WT-XcOGT and α,β-C-UDP binds with ~ 500 mM affinity to WT-XcOGT. The compounds don’t bind with high affinity to D471A-XcOGT. UDP-S-GlcNAc and UDP-C-GlcNAc bind with mM affinity to WT and mutant XcOGT.
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Figure 2: Normalised Primary BIAcore sensorgrams responses
SPR: The sensorgram responses for XcOGT WT at equilibrium were normalised for molecular weights and adjusted to 500 Da and plotted versus concentration. Data were ﬁt to single site model with Rmax calculated from the UDP binding sensorgrams.
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