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1. Materials and Methods
Unless otherwise stated, all solvents were purchased from Fisher Scientific and Merck, and used without further purification. Substrates and reagents were purchased from Fluorochem or Sigma Aldrich and used as received.
1H-NMR spectra were recorded on 400 MHz and 500 MHz instruments and are reported relative to residual solvent: CHCl3 (δ 7.26 ppm). 13C-NMR spectra were recorded on the same instruments (100 and 125 MHz) and are reported relative to CHCl3 (δ 77.16 ppm). Data for 1H-NMR are reported as follows: chemical shift (δ/ ppm) (multiplicity, coupling constant (Hz), integration). Multiplicities are reported as follows: s = singlet, d = doublet, t = triplet, q = quartet, p = pentet, m = multiplet, br. s = broad singlet, app = apparent. Data for 13C{1H} NMR are reported in terms of chemical shift (δ/ ppm) and multiplicity (C, CH, CH2 or CH3). COSY, HSQC, HMBC and NOESY experiments were used in the structural assignment. IR spectra were obtained by use of a Bruker Platinum spectrometer (neat, ATR sampling) with the intensities of the characteristic signals being reported as weak (w, <20% of tallest signal), medium (m, 21-70% of tallest signal) or strong (s, >71% of tallest signal).
High-resolution mass spectrometry was performed using the indicated techniques on a micromass LCT orthogonal time-of-flight mass spectrometer with leucine-enkephalin (Tyr-Gly-Phe-Leu) as an internal lock mass.
Single-Crystal X-Ray experiments were performed on a Bruker 3-circle D8 Venture diffractometer with a PHOTON III C14 MM CPAD area detector, using Mo-Ka radiation (λ=0.71073 Å) from an Incoatec IμS 3.0 microsource with focusing mirrors. Crystals were cooled using a Cryostream (Oxford Cryosystems) open-flow N2 gas cryostat. The data were processed using APEX3 v.2017.3-0, reflection intensities integrated using SAINT v8.40A software (Bruker AXS, 2019) and scaled using SADABS-2016/2 program.[SI1] The structures were solved by dual-space intrinsic phasing method using SHELXT 2018/2 program[SI2] and refined by full-matrix least squares using SHELXL 2018/3 software[SI3] on OLEX2 platform.[SI4] 
Continuous flow experiments were performed on a Vapourtec E-series system equipped with peristaltic pumps and a tubular reactor that was assembled from PFA tubing (15-30 mL volume, 2.4 mm ID) and submerged into a heated water bath.

[SI1] Krause, L.; Herbst-Irmer, R.; Sheldrick G. M.; Stalke D. J. Appl. Crystallogr. 2015, 48, 3-10.
[SI2] Sheldrick, G. M. Acta Crystallogr. 2015, A71, 3-8.
[SI3] Sheldrick, G. M. Acta Crystallogr. 2015, C71, 3-8.
[SI4] Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.; Puschmann, H., J. Appl. 
Crystallogr. 2009, 42, 339-341.  

2. Experimental Procedures
Synthesis of phenyl glucosazone 6 in flow
Phenyl hydrazine (3.3 equiv.), D-glucose (1.0 equiv.) and acetic acid (5.8 equiv.) were dissolved in water (0.15 – 0.5 M). This mixture was stirred at ambient temperature for 15 minutes before filtration over a plug of cotton to remove insoluble materials. The resulting amber solution was pumped using a peristaltic pump and mixed with a stream of air (using a second peristaltic pump) via a T-piece (1/16’ ID for entry ports). Equal flow rates were used for both streams (i.e. 0.33 mL/min each, PTFE). The resulting slug flow stream exited the T-piece in wider tubing (PFA, 2.4 mm ID) which formed a coiled reactor (15- or 30-mL volume) that was submerged in a heated water bath (85 °C). During the reaction the yellow product precipitated and was transported as a suspension through the coil before being collected in a capped Schott glass bottle. Filtration of the resulting suspension under vacuum, followed by washing with water and drying under suction gave the desired product as a bright yellow solid that was pure by 1H-NMR spectroscopy.

Synthesis of triazole 8
Glucoazone 6 (1 equiv.) was added to a solution of CuSO4 in water (2 equiv., 0.5 M). The resulting suspension was heated at reflux for ca. 4 h resulting in a dark brown solution. The hot mixture was filtered over a plug of cotton wool to remove insoluble copper species (e.g. CuO). Upon cooling the desired triazole product precipitated as a brown solid from the solution. Recrystallisation from diethyl ether gave the desired triazole as an off-white powder.

Synthesis of triazole 10
Triazole 8 (1 equiv.) was suspended in dichloromethane (ca. 10 mL per g). A solution of NaIO4 (3.5 equiv., ca. 0.5 M, in water) was added to this suspension. The resulting mixture was vigorously stirred until all solids had dissolved. The organic phase was separated and evaporated under reduced pressure giving the aldehyde product as a beige solid that was pure by 1H-NMR spectroscopy.

Synthesis of triazole 11
Meldum’s acid (1 equiv.) and triazole 10 (1 equiv.) were added to a flask containing morpholinium acetate (ca. 15 mol%) in water (1 M). The resulting mixture was heated at 75 °C for 2 h. Upon cooling, the desired aldol condensation product precipitated and was filtered and dried under suction to give the target as a beige solid that was pure by 1H-NMR spectroscopy.

3. Spectroscopic Data
(2R,3R,4S)-5,6-bis(2-Phenylhydrazineylidene)hexane-1,2,3,4-tetraol, 6: [SI5]

Yield: 53% (4.5 g, 12.6 mmol)
Appearance: Yellow powder.
1H-NMR (500 MHz, d6-DMSO) δ/ppm 12.17 (s, 1H), 10.66 (s, 1H), 7.85 (s, 1H), 7.33 (t, J = 7.9 Hz, 2H), 7.28 (t, J = 7.8 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.01 (d, J = 7.9 Hz, 2H), 6.84 (td, J = 7.3, 3.7 Hz, 2H), 5.06 (d, J = 5.2 Hz, 1H), 4.55 (dd, J = 10.0, 6.2 Hz, 2H), 4.50 (dd, J = 5.2, 2.8 Hz, 1H), 4.32 (t, J = 5.6 Hz, 1H), 3.62 (ddd, J = 10.8, 5.8, 3.5 Hz, 1H), 3.55 (dtd, J = 9.1, 5.8, 3.3 Hz, 1H), 3.49 – 3.39 (m, 2H). 13C-NMR (100 MHz, d6-DMSO) δ/ppm 144.9 (C), 144.5 (C), 138.3 (C), 135.1 (CH), 130.0 (2CH), 129.8 (2CH), 120.5 (CH), 120.1 (CH), 113.1 (2CH), 112.3 (2CH), 75.0 (CH), 72.6 (CH), 71.9 (CH), 63.8 (CH2). IR (neat) ν/cm-1: 3460 (br), 3293 (br), 3241 (br), 3031 (w), 2907 (w), 1599 (s), 1535 (m), 1493 (s), 1288 (s), 1262 (s), 1075 (s), 1036 (s), 1012 (s), 744 (s), 685 (s), 609 (m). HR-MS (TOF ES+) calcd for C18H23N4O4 359.1714, found 359.1713 (M+H+). 
[SI5]	J. Devlin, R. Clogher, M. Baumann Synlett 2020, 31, 487-491.

(1S,2R,3R)-1-(2-Phenyl-2H-1,2,3-triazol-4-yl)butane-1,2,3,4-tetraol, 8: 

Yield: 74% (1.94 g, 7.4 mmol)
Appearance: Beige powder.
1H-NMR (400 MHz, d6-DMSO) δ/ppm 7.97 – 7.93 (m, 2H), 7.92 (s, 1H), 7.51 (t, J = 7.9 Hz, 2H), 7.35 (t, J = 7.4 Hz, 1H), 5.08 (br s, 1H), 3.50-4.50 (m, br. OH), 3.63 – 3.54 (m, 2H), 3.50 (dd, J = 8.2, 1.9 Hz, 1H), 3.42 (dd, J = 10.5, 5.2 Hz, 1H). 13C-NMR (100 MHz, d6-DMSO) δ/ppm 153.6 (CH), 139.8 (C), 135.7 (C), 130.1 (2CH), 127.7 (CH), 118.5 (2CH), 74.4 (CH), 71.4 (CH), 65.9 (CH), 63.9 (CH2). IR (neat) ν/cm-1: 3342 (br), 3280 (br), 2941 (w), 1597 (w), 1502 (w), 1264 (w), 1087 (s), 1047 (s), 1036 (s), 967 (s), 941 (m), 892 (m), 760 (s), 636 (m), 459 (m). HR-MS (TOF ES+) calcd for C12H16N3O4 266.1135, found 266.1141 (M+H+). Crystal data: CCDC-2212332; P21; a = 6.01250(10), b = 4.77280(10), c = 21.6694(4), α = 90, β = 93.631(2), γ = 90.

2-Phenyl-2H-1,2,3-triazole-4-carbaldehyde, 10: 

Yield: 89% (1.54 g, 8.9 mmol)
Appearance: Light orange solid.
1H-NMR (400 MHz, CDCl3) δ/ppm 10.15 (s, 1H), 8.20 (s, 1H), 8.10 – 8.02 (m, 2H), 7.46 (dd, J = 8.6, 6.9 Hz, 2H), 7.42 – 7.33 (m, 1H). 13C-NMR (100 MHz, CDCl3) δ/ppm 184.2 (CHO), 147.7 (C), 139.2 (C), 135.4 (CH), 129.5 (2CH), 128.8 (CH), 119.4 (2CH). IR (neat) ν/cm-1: 3126 (w), 3065 (w), 2850 (w), 1699 (s), 1595 (m), 1487 (s), 1362 (m), 1312 (s), 1217 (m), 966 (m), 916 (m), 753 (s), 670 (s). HR-MS (TOF ES+) calcd for C9H8ON3 174.0662, found 174.0667 (M+H+). 
2,2-Dimethyl-5-((2-phenyl-2H-1,2,3-triazol-4-yl)methylene)-1,3-dioxane-4,6-dione, 11: 

Yield: 85% (1.27 g, 4.25 mmol)
Appearance: Beige powder.
1H-NMR (400 MHz, CDCl3) δ/ppm 9.12 (s, 1H), 8.67 (s, 1H), 8.12 (dd, J = 8.0, 1.7 Hz, 2H), 7.51 (dd, J = 8.7, 7.1 Hz, 2H), 7.42 (t, J = 7.4 Hz, 1H), 1.78 (s, 6H). 13C-NMR (100 MHz, CDCl3) δ/ppm 162.3 (C), 159.9 (C), 144.9 (CH), 142.7 (C), 141.6 (CH), 138.9 (C), 129.5 (2CH), 129.0 (CH), 119.5 (2CH), 114.2 (C), 105.0 (C), 27.7 (2CH3). IR (neat) ν/cm-1: 3171 (w), 2992 (w), 1755 (m), 1721 (s), 1624 (s), 1594 (s), 1494 (s), 1381 (s), 1273 (s), 1219 (s), 1186 (s), 1029 (s), 924 (s), 798 (s), 763 (s), 671 (s). HR-MS (TOF ES+) calcd for C15H14O4N3 300.0979, found 300.0984 (M+H+). Crystal data: CCDC-2212331; P21/c; a = 7.3874(2), b = 16.5698(3), c = 11.1028(2), α = 90, β = 92.944(3), γ = 90.



4. Copies of NMR Spectra
(2R,3R,4S)-5,6-bis(2-Phenylhydrazineylidene)hexane-1,2,3,4-tetraol, 6: [image: ]
[image: ]
(1S,2R,3R)-1-(2-Phenyl-2H-1,2,3-triazol-4-yl)butane-1,2,3,4-tetraol, 8: 
[image: ]
[image: ]

2-Phenyl-2H-1,2,3-triazole-4-carbaldehyde, 10:[image: ]
[image: ]

2,2-Dimethyl-5-((2-phenyl-2H-1,2,3-triazol-4-yl)methylene)-1,3-dioxane-4,6-dione, 11:
[image: ]
[image: ]
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