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Single crystal X-ray analysis: X-ray data for the compounds 13a and 13b were 

collected at room temperature using a Bruker Smart Apex CCD diffractometer with graphite 

monochromated MoK radiation (=0.71073Å) with ω-scan method [1]. Preliminary lattice 

parameters and orientation matrices were obtained from four sets of frames.   

Integration and scaling of intensity data were accomplished using SAINT program [1]. The 

structure was solved by direct methods using SHELXS97 [2] and refinement was carried out 

by full-matrix least-squares technique using SHELXL97 [2]. Anisotropic displacement 

parameters were included for all non-hydrogen atoms.  All the O-bound H atoms were located 

in difference Fourier maps, and their positions and isotropic displacement parameters were 

refined. All other H atoms were located in difference Fourier maps and subsequently  

geometrically optimized and allowed for as riding atoms, with C-H = 0.93- 0.97 Å, with 

Uiso(H) = 1.5Ueq(C) for methyl H or 1.2Ueq(C). The methyl groups were allowed to rotate but 

not to tip. The absolute configuration of the procured material was known in advance and in 

the absence of significant anomalous scattering efforts, Friedel pairs were merged.  

Crystal data for compounds 13a and 13b can be obtained free of charge at 

www.ccdc.cam.ac.uk/conts/retrieving.html [or from the Cambridge Crystallographic Data 

Centre (CCDC), 12 Union Road, Cambridge CB2 1EZ, UK; fax: +44(0) 1223 336 033; email: 

deposit@ccdc.cam.ac.uk]. 

1. Bruker (2001). SAINT (Version 6.28a) & SMART (Version 5.625). Bruker AXS Inc., 

Madison, Wisconsin, USA. 

2. Sheldrick GM. (2008)  Acta Crystallogr  A64: 112-122. 

mailto:deposit@ccdc.cam.ac.uk
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Figure S1: A view of 13b, showing the atom-labelling scheme. Displacement ellipsoids are 

drawn at the 30% probability level and H atoms are represented by circles of 

arbitrary radii.  
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Experimental data: 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(4-methoxyphenyl) 

prop-2-yn-1-ol (12c). Yield: 85%; [α]D
27 -77.0 (c 1.0, CHCl3). 1H NMR (300 MHz, CDCl3) δ 

7.32(d, J=8.8 Hz, 2H), 6.84(d, J=8.2 Hz, 2H), 4.79(d, J=3.6 Hz, 1H), 4.26(dd, J=3.6, 7.7 Hz, 

1H), 4.17(dd, J=2.7, 7.7 Hz, 1H), 3.81 (s, 3H), 3.58(dq,  J=2.5, 6.8 Hz, 1H), 1.52(s, 3H), 

1.49(s, 3H), 1.46(d, J=6.8 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 159.9, 133.1, 113.9, 113.8, 

110.2, 87.1, 84.0, 80.0, 79.3, 62.3, 56.7, 55.2, 27.1, 27.0, 16.1. IR (neat) 3429, 2986, 2927, 

2112, 1378, 1245, 1067, 767, 694 cm-1.  MS (ESI) m/z 332[M+H]+, HRMS (ESI) Calcd for  

C17H22N3O4[M+H]+: 332.16048, found: 332.15916. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(4-(tert-butyl) 

phenyl) prop-2-yn-1-ol (12d). Yield: 94%; [α]D
27 -157.1 (c 1.0, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.35(d, J=8.3 Hz, 4H), 4.81(d, J=3.7 Hz, 1H), 4.27(dd, J=3.7, 8.3 Hz, 1H), 4.17(dd, 

J=3.0, 7.5 Hz, 1H), 3.58(dq,  J=2.2, 6.7 Hz, 1H), 1.52(s, 3H), 1.49(s, 3H), 1.46(d, J=7.5 Hz, 

3H), 1.30 (s, 9H). 13C NMR (75 MHz, CDCl3) δ 152.2, 131.4, 125.3, 118.7, 110.2, 87.3, 84.6, 

79.9, 79.2, 62.2, 56.7, 34.7, 31.0, 27.1, 27.0, 16.1. IR (neat) 3424, 2927, 2855, 2111, 1458, 

1377, 1246, 1168, 1066, 874 cm-1.  MS (ESI) m/z 358[M+H]+. 

 (S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(4-pentylphenyl) 

prop-2-yn-1-ol (12e). Yield: 96%; [α]D
27 -39.4 (c 1.0, CHCl3). 1H NMR (300 MHz, CDCl3) δ 

7.33(d, J=8.2 Hz, 2H), 7.13(d, J=8.3 Hz, 2H), 4.80(d, J=3.2 Hz, 1H ), 4.26(dd, J=3.8,7.9 Hz, 

1H), 4.17(dd, J=2.8, 7.9 Hz, 1H), 3.58 (dq,  J=2.7, 6.8 Hz, 1H), 2.59(t, J=7.9 Hz, 2H), 1.62-

1.56(m, 2H), 1.52(s, 3H), 1.49(s, 3H), 1.46(d, J=6.8 Hz, 3H), 1.35-1.25(m,4H), 0.89(t, J=7.0 

Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 144.0, 131.5, 128.4, 118.8, 110.2, 87.2, 84.8, 80.0, 

79.3, 62.3, 56.7, 35.7, 31.3, 30.7, 27.1, 26.9, 22.4, 16.0, 13.9. IR (neat) 3424, 2927, 2855, 

2111, 1458, 1377, 1246, 1168, 1066, 874 cm-1.  MS (ESI) m/z 372[M+H]+, HRMS (ESI) 

Calcd for  C21H30N3O3[M+H]+: 372.22817, found: 372.22660. 
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(S)-3-([1,1'-Biphenyl]-4-yl)-1-((4S,5S)-5-((R)-1-azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-

yl) prop-2-yn-1-ol (12f). Yield: 91%; [α]D
27 -40.4 (c 1.0, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.60-7.54(m, 4H), 7.51-7.48(m, 2H), 7.47-7.43(m, 2H), 7.39-7.35(m, 1H), 4.83(d, 

J=3.7 Hz, 1H), 4.29(dd, J=3.7, 8.3 Hz, 1H), 4.19(dd, J=3.0, 7.5 Hz, 1H), 3.59(dq,  J=2.2, 6.7 

Hz, 1H), 1.53(s, 3H), 1.50(s, 3H), 1.48(d, J=7.5 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

141.6, 140.0, 132.1, 128.8, 127.7, 126.9, 120.5, 110.3, 86.9, 86.0, 80.0, 79.2, 62.4, 56.7, 27.1, 

27.0, 16.1. IR (neat) 3429, 2986, 2927, 2112, 1378, 1245, 1067, 767, 694 cm-1.  MS (ESI) m/z 

378[M+H]+, HRMS (ESI) Calcd for  C22H24N3O3[M+H]+: 378.18122, found: 378.18071. 

 (S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(4-(trifluoro 

methoxy)phenyl) prop-2-yn-1-ol (12g). Yield: 82%; [α]D
27 -1.3 (c 1.0, CHCl3). 1H NMR 

(300 MHz, CDCl3) δ 7.46(d, J=8.8 Hz, 2H), 7.18(d, J=8.8 Hz, 2H), 4.79(d, J=3.9 Hz, 1H), 

4.26(dd, J=3.9, 7.9 Hz, 1H), 4.15(dd, J=2.8, 7.7 Hz, 1H), 3.55(dq,  J=2.8, 6.8 Hz, 1H), 1.52(s, 

3H), 1.48(s, 3H), 1.46(d, J=6.8 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 149.2, 133.6, 121.3, 

120.7, 119.3, 110.1, 84.5, 82.1, 80.9, 68.5, 68.0, 26.3, 25.0, 19.5. IR (neat) 3448, 2928, 2853, 

2113, 1637, 1383, 1258, 1167, 569 cm-1.  MS (ESI) m/z 386[M+H]+, HRMS (ESI) Calcd for  

C17H19N3O4F3[M+H]+: 386.13222, found: 386.13161.  

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(4-(trifluoro 

methyl)phenyl) prop-2-yn-1-ol (12h). Yield: 87%; [α]D
27 -76.0 (c 1.0, CHCl3). 1H NMR 

(300 MHz, CDCl3) δ 7.59(d, J=8.2 Hz, 2H), 7.54(d, J=8.0 Hz, 2H), 4.80(d, J=3.8 Hz, 1H), 

4.27(dd, J=3.8, 7.7 Hz, 1H), 4.15(dd, J=2.8, 7.7 Hz, 1H), 3.54(dq,  J=2.7, 6.8 Hz, 1H), 1.52(s, 

3H), 1.48(s, 3H), 1.46(d, J=6.8 Hz, 3H). 13C NMR (125MHz, CDCl3) δ 131.9, 125.3, 110.4, 

87.9, 85.6, 801, 79.1, 62.5, 56.7, 27.1, 27.0, 16.0. IR (neat) 3422, 2988, 2923, 2853, 2112, 

1619, 1325, 1167, 1128, 1066, 847, 807 cm-1. MS (ESI) m/z 370[M+H]+, HRMS (ESI) Calcd 

for  C17H19N3O3F3[M+H]+: 370.13730, found: 370.13578. 
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 (S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(2-(trifluoro 

methyl) phenyl) prop-2-yn-1-ol (12i). Yield: 85%; [α]D
27 -57.1 (c 1.0, CHCl3). 1H NMR 

(300 MHz, CDCl3) δ 7.67(d, J=7.7 Hz, 1H), 7.60(d, J=7.4 Hz, 1H), 7.51(t, J=7.4 Hz, 1H), 

7.45(t, J=7.6 Hz, 1H), 4.84(d, J=3.8 Hz, 1H), 4.28(dd, J=3.9, 7.9 Hz, 1H), 4.17(dd, J=2.7, 7.7 

Hz, 1H), 3.54(dq,  J=2.5, 6.8 Hz, 1H), 1.52(s, 3H), 1.47(s, 3H), 1.45(d, J=6.8 Hz, 3H). 13C 

NMR (125 MHz, CDCl3) δ 134.6, 131.3, 128.5, 125.7, 110.1, 84.5, 82.8, 80.8, 79.3, 68.5, 

67.9, 26.3, 25.0, 19.4. IR (neat) 3422, 2988, 2923, 2853, 2112, 1619, 1325, 1167, 1128, 1066, 

847, 807 cm-1.  MS (ESI) m/z 370[M+H]+, HRMS (ESI) Calcd for  C17H19N3O3F3[M+H]+: 

370.13730, found: 370.13578. 

 (S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(3,4-dichloro 

phenyl) prop-2-yn-1-ol (12j). Yield: 80%; [α]D
27 -9.6 (c 1.0, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.51(d, J=1.5 Hz, 1H), 7.40(d, J=8.2 Hz, 1H), 7.25(d, J=9.1 Hz, 1H), 4.76(d, J=3.9 

Hz, 1H), 4.24(dd, J=4.1, 7.7 Hz, 1H), 4.12(dd, J=2.7, 7.7 Hz, 1H), 3.52(dq,  J=2.7, 6.8 Hz, 

1H), 1.52(s, 3H), 1.47(s, 3H), 1.46(d, J=6.8 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 133.7, 

133.3, 132.5, 131.1, 130.3, 110.1, 84.4, 80.8, 79.2, 68.5, 67.9, 26.3, 25.0, 19.4. IR (neat) 

3445, 2986, 2922, 2852, 2112, 1466, 1378, 1225, 1132, 1086, 1028, 825, 771 cm-1.  MS (ESI) 

m/z 370[M+H]+, HRMS (ESI) Calcd for  C16H18N3O3Cl2[M+H]+: 370.07197, found: 

370.07115. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(3,4-difluoro 

phenyl) prop-2-yn-1-ol (12k). Yield: 83%; [α]D
27 -53.7 (c 1.0, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.29-7.07(m, 3H), 4.76(d, J=4.5 Hz, 1H), 4.25(dd, J=3.7, 7.5 Hz, 1H), 4.13(dd, 

J=3.0, 7.5 Hz, 1H), 3.53(dq,  J=2.2, 6.7 Hz, 1H), 1.52(s, 3H), 1.48(s, 3H), 1.46(d, J=6.7 Hz, 

3H). 13C NMR (75 MHz, CDCl3) δ 128.3, 120.8, 120.5, 117.7, 117.5, 110.4, 86.1, 84.9, 80.1, 

79.1, 62.5, 56.6, 27.1, 27.0, 16.0. IR (neat) 3424, 2988, 2924, 2854, 2112, 1619, 1502, 1379, 

1226, 1141, 1092, 964, 853, 809 cm-1.  MS (ESI) m/z 338[M+H]+, HRMS (ESI) Calcd for  



S7 
 

C16H18N3O3F2[M+H]+: 338.13107, found: 338.12998. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(2,4-difluoro 

phenyl) prop-2-yn-1-ol (12l). Yield: 85%; [α]D
27 -138.4 (c 1.0, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.44-7.39(m, 1H), 6.89-6.82(m, 2H), 4.83 (d, J=3.6 Hz, 1H), 4.27(dd, J=3.8, 7.9 Hz, 

1H), 4.17(dd, J=2.7, 7.7 Hz, 1H), 3.61(dq,  J=2.5, 6.8 Hz, 1H), 1.51(s, 3H), 1.48(s, 3H), 

1.47(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 128.4, 120.8, 120.5, 117.7, 117.4, 

110.4, 86.4, 84.9, 80.1, 79.0, 62.4, 56.6, 27.1, 26.9, 16.0. IR (neat) 3424, 2988, 2924, 2854, 

2112, 1619, 1502, 1379, 1226, 1141, 1092, 964, 853, 809 cm-1.  MS (ESI) m/z 337[M+H]+, 

HRMS (ESI) Calcd for  C16H18N3O3F2[M+H]+: 338.13107, found: 338.12998. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(2,4,5-trimethyl 

phenyl)prop-2-yn-1-ol (12m). Yield: 90%; [α]D
27 -53.0 (c 1.0, CHCl3). 1H NMR (300 MHz, 

CDCl3) δ 7.15(s, 1H), 6.96(s, 2H), 4.84(d, J=3.7 Hz, 1H), 4.27(dd, J=3.0, 7.5 Hz, 1H), 

4.17(dd, J=2.2, 7.5 Hz, 1H), 3.58(dq,  J=2.2, 6.7 Hz, 1H), 2.34(s, 3H), 2.22 (s, 3H), 2.18(s, 

3H), 1.51(s, 3H), 1.47(s, 3H), 1.45(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 137.7, 

137.5, 133.7, 133.0, 130.8, 118.6, 110.2, 88.0, 86.4, 80.0, 79.3, 62.4, 56.9, 27.2, 27.0, 19.9, 

19.6, 19.0, 16.1. IR (neat) 3539, 3282, 2926, 2852, 2696, 1463, 1098, 1061, 994 cm-1.  MS 

(ESI) m/z 344[M+H]+, HRMS (ESI) Calcd for  C19H26N3O3[M+H]+: 344.19687, found: 

344.19536. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(phenanthren-9-yl) 

prop-2-yn-1-ol (12n). Yield: 94%; [α]D
27 -210.3 (c 1.0, CHCl3). 1H NMR (300 MHz, CDCl3) 

δ 8.68(brd, J=7.4 Hz, 1H), 8.65(d, J=8.3 Hz, 1H), 8.38(dd, J=1.9, 6.7 Hz, 1H), 7.98(s, 1H), 

7.84(d, J=7.9 Hz, 1H), 7.72-7.64 (m, 3H), 7.60(dt, J=1.0, 7.9 Hz, 1H), 4.97(d, J=3.9 Hz, 1H), 

4.39(dd, J=3.9, 7.7 Hz, 1H), 4.26(dd, J=2.7, 7.7 Hz, 1H), 3.65(dq, J=2.7, 6.8 Hz, 1H), 1,55(s, 

3H), 1.52(s, 3H), 1.46(d, J=6.8 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 132.8, 131.0, 130.9, 

130.4, 129.9, 128.5, 127.6, 127.0, 126.9, 126.7, 122.5, 110.1, 84.5, 81.5, 80.8, 68.5, 67.9, 
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26.3, 25.0, 19.4. IR (neat) 3445, 2987, 2934, 2111, 1454, 1383, 1219, 1065, 768, 725 cm-1.  

MS (ESI) m/z 402[M+H]+, HRMS (ESI) Calcd for  C24H24N3O3[M+H]+: 402.18122, found: 

402.17978. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-3-(thiophen-3-yl) 

prop-2-yn-1-ol (12o). Yield: 81%; [α]D
27 -51.2 (c 1.0, CHCl3). 1H NMR (300 MHz, CDCl3) δ 

7.47(dd, J=1.5, 3.0 Hz, 1H), 7.28(dd, J=3.0, 5.2 Hz, 1H), 7.10(dd, J=1.5, 5.2 Hz, 1H), 4.78(d, 

J=3.7 Hz, 1H), 4.25(dd, J=3.7, 7.5 Hz, 1H), 4.15(dd, J=3.0, 7.5 Hz, 1H), 3.56(dq, J=3.0, 6.7 

Hz, 1H), 1,52(s, 3H), 1.48(s, 3H), 1.46(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 

129.9, 125.2, 121.0, 110.0, 84.4, 80.7, 78.7, 76.9, 68.4, 67.9, 26.3, 25.0, 19.4. IR (neat) 3424, 

2988, 2924, 2854, 2112, 1619, 1502, 1379, 1226, 1141, 1092, 964, 853, 809 cm-1.  MS (ESI) 

m/z 308[M+H]+, HRMS (ESI) Calcd for  C14H18N3O3S[M+H]+: 308.10634, found: 

308.10529. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)dec-2-yn-1-ol (12p).  

Yield: 92%; [α]D
27 -53.0 (c 1.0, CHCl3). 1H NMR (300 MHz, CDCl3) δ 4.58(qt, J=1.6 Hz, 

1H), 4.14(dd, J=3.6, 7.7 Hz, 1H), 4.08(dd, J=2.5, 7.7 Hz, 1H), 3.52(dq,  J=2.5, 6.8 Hz, 1H), 

2.22(dt, J=1.9, 7.1 Hz, 2H), 1.52-1.47(m, 5H), 1.4(d, J=6.7 Hz, 3H), 1.44(s, 3H), 1.39-

1.23(m, 6H), 0.89(t, J=7.3 Hz, 3H). 13C NMR (75 MHz, CDCl3) δ 110.0, 88.3, 79.9, 79.3, 

61.8, 56.8, 31.2, 28.5, 28.3, 27.1, 27.0, 22.5, 18.6, 16.1, 14.0. IR (neat) 3438, 2932, 2859, 

2112, 1456, 1380, 1246, 1099, 879 cm-1. MS (ESI) m/z 310[M+H]+, HRMS (ESI) Calcd for  

C16H28N3O3[M+H]+: 310.21252, found: 310.21097. 

(S)-1-((4S,5S)-5-((R)-1-Azidoethyl)-2,2-dimethyl-1,3-dioxolan-4-yl)pentadec-2-yn-1-ol 

(12q). 

Yield: 93%; [α]D
27 -77.2 (c 1.0, CHCl3). 1H NMR (300 MHz, CDCl3) δ 4.58(m, 1H), 4.14(dd, 

J=3.6, 7.7 Hz, 1H), 4.08(dd, J=2.5, 7.7 Hz, 1H), 3.52(dq,  J=2.5, 6.8 Hz, 1H), 2.21(dt, J=1.9, 

7.1 Hz, 2H), 1.54-1.42(m, 10H), 1.39-1.20(m, 18H), 0.93-0.83(m, 5H). 13C NMR (75 MHz, 
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CDCl3) δ 110.0, 88.3, 79.8, 79.2, 61.8, 56.7, 31.8, 29.6, 29.4, 29.3, 29.1, 28.9, 28.3, 27.1, 

26.9, 25.7, 22.6, 18.6, 16.1, 14.1. IR (neat) 3425, 2925, 2854, 2111, 1641, 1376, 1245, 1067, 

1028, 878 cm-1.  MS (ESI) m/z 394[M+H]+, HRMS (ESI) Calcd for  C22H40N3O3[M+H]+: 

394.30642, found: 394.30482. 

(4S,5R,6S,7R)-3-(4-Methoxyphenyl)-7-methyl-4,5,6,7-tetra hydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13c). Yield: 75%; MP= 224°C; [α]D
27 -103.6 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 7.83(d, J=8.6 Hz, 2H), 6.89(d, J=8.6 Hz, 2H), 5.44(d, J=4.5 Hz, 

1H), 5.23(d, J=3.3 Hz, 1H), 5.10-4.98(m, 2H), 4.68-4.10(m, 1H), 4.12-3.98(m, 2H), 3.76(s, 

3H), 1.59(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, DMSO+CDCl3) δ 158.2, 143.5, 130.1, 

128.1, 123.9, 113.1, 69.1, 68.1, 61.9, 54.6, 52.7, 14.9 . IR (neat) 3483, 3405, 3097, 2929, 

2842, 1618, 1507, 1252, 1103, 1047, 991, 822  cm-1.  MS (ESI) m/z 292[M+H]+; HR-MS 

(ESI) Calcd for  C14H18N3O4M+H]+: 292.1297, found: 292.1306. 

(4S,5R,6S,7R)-3-(4-(tert-Butyl)phenyl)-7-methyl-4,5,6,7-tetra hydro-[1,2,3]triazolo[1,5-

a]pyridine-4,5,6-triol (13d). Yield: 91%; MP= 185°C; [α]D
27 14.0 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 7.77(d, J=8.4 Hz, 2H), 7.34(d, J=8.4 Hz, 2H), 5.65(d, J=4.5 Hz, 

1H), 5.34(d, J=4.1 Hz, 1H), 5.10-5.03(m, 2H), 4.66(dd, J=3.3, 6.7 Hz, 1H), 4.15-4.00(m, 2H), 

1.58(d, J=6.7 Hz, 3H), 1.26(s, 3H). 13C NMR (75 MHz, DMSO+CDCl3) δ 149.8, 144.1, 

131.1, 128.6, 127.0, 124.9, 69.3, 68.4, 62.2, 53.3, 34.3, 31.2, 15.3. IR (neat) 3483, 3405, 

3097, 2929, 2842, 1618, 1507, 1252, 1103, 1047, 991, 822  cm-1.  MS (ESI) m/z 318[M+H]+; 

HR-MS (ESI) Calcd for  C17H24N3O3[M+H]+: 318.1817, found: 318.1830.  

 (4S,5R,6S,7R)-7-Methyl-3-(4-pentylphenyl)-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13e). Yield: 93%; MP= 176°C; [α]D
27 -25.4 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 7.80(d, J=8.1 Hz, 2H), 7.17(d, J=8.1 Hz, 2H), 5.49(d, J=4.7 Hz, 

1H), 5.31(d, J=4.3 Hz, 1H), 5.16(d, J=8.4 Hz, 1H), 5.04(dd, J=3.9, 4.7 Hz, 1H), 4.12-3.97(m, 

2H), , 1.64-1.53(m, 5H), 1.36-1.24(m, 4H), 0.86(t, J=6.7 Hz, 3H). 13C NMR (75 MHz, 



S10 
 

DMSO+CDCl3) δ 143.6, 141.0, 11130.0, 128.8, 127.6, 126.9, 69.2, 68.2, 61.9, 52.7, 34.8, 

30.7, 30.4, 21.8, 14.9, 13.6. IR (neat) 3543, 3265, 3929, 2856, 2702, 1450, 1351, 1100, 1062, 

995, 858  cm-1.  MS (ESI) m/z 332[M+H]+; HR-MS (ESI) Calcd for  C18H26N3O3[M+H]+: 

332.1974, found: 332.1990. 

(4S,5R,6S,7R)-3-([1,1'-Biphenyl]-4-yl)-7-methyl-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13f). Yield: 85%; MP= 185°C; [α]D
27 -50.8 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 8.02(d, J=8.4 Hz, 2H), 7.64(d, J=8.4 Hz, 4H), 7.43(t, J=7.1 Hz, 

2H), 7.31(t, J=7.3 Hz, 1H), 5.52(d, J=4.5 Hz, 1H), 5.35(d, J=4.1 Hz,1H), 5.23(d, J=8.8 Hz, 

1H), 5.11(dd, J=3.9, 4.9 Hz, 1H), 4.69(m, 1H), 4.14-4.03(m, 2H), 1.63(d, J=6.7 Hz, 3H). 13C 

NMR (75 MHz, DMSO+CDCl3) δ 143.3, 139.7, 138.7, 131.4, 130.6, 128.5, 127.5, 127.0, 

126.2, 126.1, 69.4, 68.2, 62.0, 52.7, 14.9 . IR (neat) 3390, 3245, 2931, 1545, 1448, 1219, 

1100, 1040, 996, 771, 730, 697  cm-1.  MS (ESI) m/z 338[M+H]+; HR-MS (ESI) Calcd for  

C19H20N3O3 [M+H]+: 338.1504, found: 338.1524. 

(4S,5R,6S,7R)-7-Methyl-3-(4-(trifluoromethoxy)phenyl)-4,5,6,7-tetrahydro[1,2,3] 

triazole[1,5-a]pyridine-4,5,6-triol (13g). Yield: 81%; MP= 165°C; [α]D
27 -5.0 (c 1.0, 

CH3OH). 1H NMR (300 MHz, DMSO+CDCl3) δ 8.06(d, J=7.1 Hz, 2H), 7.28(d, J=8.3 Hz, 

2H), 5.50(d, J=4.5 Hz, 1H), 5.31(d, J=3.9 Hz, 1H), 5.19-5.09 (m, 2H), 4.75-4.68(m, 1H), 

4.18-4.09(m, 2H), 1.68(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, DMSO+CDCl3) δ 147.4, 142.6, 

131.1, 130.2, 128.4, 119.9, 69.9, 68.1, 61.9, 52.7, 14.6. IR (neat) 3549, 3447, 3201, 2979, 

1495, 1368, 1267, 1226, 1098, 1038, 994, 695, 648  cm-1.  MS (ESI) m/z 346[M+H]+; HR-MS 

(ESI) Calcd for  C14H15N3O4F3[M+H]+: 346.1014, found: 346.1026. 

(4S,5R,6S,7R)-7-Methyl-3-(4-(trifluoromethyl)phenyl)-4,5,6,7-tetrahydro-[1,2,3]triazolo 

[1,5-a]pyridine-4,5,6-triol (13h). Yield: 89%; MP= 192°C; [α]D
27 -54.1 (c 1.0, CH3OH). 1H 

NMR (300 MHz, DMSO+CDCl3) δ 8.12(d, J=8.3 Hz, 2H), 7.65(d, J=8.0 Hz, 2H), 5.54(d, 

J=2.5, 1H), 5.40(d, J=2.4 Hz, 1H), 5.27(dd, J=7.3, 1.6 Hz, 1H), 5.11(dd, J=5.4, 3.3 Hz, 1H), 
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4.69-4.64(m, 1H), 4.10-4.04(m, 2H), 1.63 (d, J=6.7 Hz, 3H). 13C NMR (75 MHz, 

DMSO+CDCl3) δ 142.3, 135.3, 132.5, 127.4, 124.4, 69.7, 68.8, 62.0, 52.6, 14.8. IR (neat) 

3378, 2915, 1623, 1327, 1170, 1107, 1063, 1008, 853, 643  cm-1 MS (ESI) m/z 330[M+H]+; 

HR-MS (ESI) Calcd for  C14H15N3O3F3[M+H]+: 330.1065, found: 330.1075. 

 (4S,5R,6S,7R)-7-Methyl-3-(2-(trifluoromethyl)phenyl)-4,5,6,7-tetrahydro-[1,2,3]triazolo 

[1,5-a]pyridine-4,5,6-triol (13i). Yield: 81%; MP= 140°C; [α]D
27 -12.2 (c 1.0, CH3OH). 1H 

NMR (300 MHz, DMSO+CDCl3) δ 7.68(d, J=7.1 Hz, 1H), 7.58-7.42(m, 3H), 5.40(brs, 1H), 

5.07(brs, 1H), 5.93(d, J=8.6 Hz, 1H), 4.59(brs,  1H), 4.44(d, J=8.3 Hz, 1H), 4.10-3.95(m, 

2H), 1.67(d, J=5.8 Hz, 3H). 13C NMR (125 MHz, DMSO+CDCl3) δ 141.7, 132.8, 130.7, 

127.7, 125.3, 70.0, 68.7, 62.0, 52.4, 14.0. IR (neat) 3378, 2915, 1623, 1327, 1170, 1107, 

1063, 1008, 853, 643  cm-1.  MS (ESI) m/z 330[M+H]+; HR-MS (ESI) Calcd for  

C14H15N3O3F3[M+H]+: 330.1065, found: 330.1075. 

(4S,5R,6S,7R)-3-(3,4-Dichlorophenyl)-7-methyl-4,5,6,7-tetra hydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13j). Yield: 73%; MP= 102°C; [α]D
27 2.5 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 8.11(d, J=1.8 Hz, 1H), 7.86(dd, J=1.8, 6.4 Hz, 1H), 7.47(d, 

J=8.3 Hz, 1H), 5.06(d, J=8.2 Hz, 1H), 4.69-4.60(m, 1H), 4.11-4.05(m, 2H), 1.61(d, J=6.7 Hz, 

3H). 13C NMR (75 MHz, DMSO+CDCl3) δ 141.7, 132.0, 131.8, 131.1, 129.9, 129.8, 128.6, 

126.8, 69.6, 68.2, 62.1, 52.8, 14.8. IR (neat) 3379, 2932, 1478, 1386, 1344, 1100, 1017, 989, 

823  cm-1.  MS (ESI) m/z 330[M+H]+; HR-MS (ESI) Calcd for  C13H14N3O3Cl2[M+H]+: 

330.0412, found: 330.0425. 

(4S,5R,6S,7R)-3-(3,4-Difluorophenyl)-7-methyl-4,5,6,7-tetra hydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13k). Yield: 79%; MP= 194°C; [α]D
27 -29.8 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 7.95-7.89(m, 1H), 7.80-7.76(m, 1H), 7.35-7.29 (m, 1H), 5.05(d, 

J=3.8 Hz, 1H), 4.64(dd, J=2.7, 4.1 Hz, 1H), 4.09-4.03(m, 2H), 1.62(d, J=6.7 Hz, 3H). 13C 

NMR (75 MHz, DMSO+CDCl3) δ 142.0, 131.5, 128.8, 123.4, 116.6, 116.5, 115.9, 115.8, 
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69.6, 68.2, 62.0, 52.6, 14.8. IR (neat) 3542, 3250, 3068, 2906, 2710, 1517, 1280, 1100, 1061, 

771  cm-1.  MS (ESI) m/z 298[M+H]+; HR-MS (ESI) Calcd for  C13H14N3O3F2 [M+H]+: 

298.1003, found: 298.1020. 

(4S,5R,6S,7R)-3-(2,4-Difluorophenyl)-7-methyl-4,5,6,7-tetra hydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13l). Yield: 75%; MP= 264°C; [α]D
27 -89.3 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 7.71-7.61(m, 1H), 7.16-7.00(m, 2H), 5.04(d, J=2.4 Hz, 1H), 

4.62-4.54(m, 1H), 4.08-4.00(m, 2H), 1.66(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, 

DMSO+CDCl3) δ 137.4, 133.3, 131.3, 116.7, 110.9, 110.6, 103.8, 103.4, 103.1, 70.3, 68.7, 

62.7, 52.2, 14.6. IR (neat) 3542, 3250, 3068, 2906, 2710, 1517, 1280, 1100, 1061, 771  cm-1.  

MS (ESI) m/z 298 [M+H]+; HR-MS (ESI) Calcd for  C13H14N3O3F2 [M+H]+: 298.1003, 

found: 298.1020. 

(4S,5R,6S,7R)-7-Methyl-3-(2,4,5-trimethylphenyl)-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-

a]pyridine-4,5,6-triol (13m). Yield: 83%; MP= 152°C; [α]D
27 -32.1 (c 1.0, CH3OH). 1H 

NMR (300 MHz, DMSO+CDCl3) δ 7.10(s, 1H), 6.94(s, 1H), 5.48(d, J=4.7 Hz, 1H), 5.14(d, 

J=3.7 Hz, 1H), 4.94(dd, J=5.0, 3.3 Hz, 1H), 4.68(d, J=8.6 Hz, 1H), 4.62-5.54(m, 1H), 4.10-

3.93(m, 1H), 2.19(s, 3H), 2.17(s, 6H), 1.63(d, J=6.6 Hz, 3H). 13C NMR (75 MHz, 

DMSO+CDCl3) δ 143.9, 134.9, 133.5, 132.1, 131.7, 131.1, 130.7, 128.6, 69.7, 68.8, 62.4, 

52.4, 19.2, 18.8, 18.6, 14.7. IR (neat) 3380, 2921, 2723, 1449, 1336, 1240, 1097, 1057, 990, 

820, 625  cm-1.  MS (ESI) m/z 304 [M+H]+; HR-MS (ESI) Calcd for  C16H22N3O3 [M+H]+: 

304.1661, found: 304.1675. 

(4S,5R,6S,7R)-7-Methyl-3-(phenanthren-9-yl)-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13n). Yield: 92%; MP= 305°C; [α]D
27 -97.8 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 8.85-8.74(m, 2H), 8.03-7.89(m, 3H), 7.71-7.53(m, 4H), 5.63(d, 

J=4.9 Hz, 1H), 5.30(d, J=3.7 Hz, 1H), 5.10(dd, J=3.7, 4.7 Hz, 1H), 4.84(d, J=8.6 Hz, 1H), 

4.74-4.65 (m, 1H), 4.15-3.97(m, 2H), 1.73(d, J=6.7 Hz, 3H). 13C NMR (75 MHz, 
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DMSO+CDCl3) δ 142.8, 133.3, 130.7, 130.6, 129.6, 129.4, 128.4, 127.8, 126.5, 126.4, 126.1, 

122.4, 122.2, 69.9, 68.8, 62.3, 52.5, 14.7. IR (neat) 3385, 3065, 2937, 2711, 1445, 1230, 

1095, 1056, 986, 747, 725  cm-1.  MS (ESI) m/z 362 [M+H]+; HR-MS (ESI) Calcd for  

C21H20N3O3 [M+H]+: 362.1504, found: 362.1525. 

(4S,5R,6S,7R)-7-Methyl-3-(thiophen-3-yl)-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a] 

pyridine-4,5,6-triol (13o). Yield: 72%; MP= 195°C; [α]D
27 21.3 (c 1.0, CH3OH). 1H NMR 

(300 MHz, DMSO+CDCl3) δ 7.89(d, J=2.2 Hz, 1H), 7.66(d, J=4.7 Hz, 1H), 7.36(dd, J=2.9, 

4.7, 1H), 5.47(brs, 1H), 5.36-5.15(m, 1H), 5.00(brs, 1H), 4.64(dq, J=1.8, 6.6 Hz, 1H), 

4.07(brs, 2H), 1.60(d, J=6.6 Hz, 3H). 13C NMR (75 MHz, DMSO+CDCl3) δ 140.7, 132.0, 

130.2, 126.8, 124.6, 121.7, 69.5, 68.1, 61.9, 52.6, 14.7. IR (neat) 3379, 2932, 1478, 1386, 

1344, 1100, 1017, 989, 823  cm-1.  MS (ESI) m/z 268[M+H]+; HR-MS (ESI) Calcd for  

C11H14N3O3S[M+H]+: 268.0755, found: 268.0770. 

(4S,5R,6S,7R)-3-Hexyl-7-methyl-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a]pyridine-4,5,6-

triol (13p). Yield: 87%; MP= 152°C; [α]D
27 -48.8 (c 1.0, CH3OH). 1H NMR (300 MHz, 

DMSO+CDCl3) δ 5.44(brs, 1H), 5.21(brs, 1H), 5.01(d, J=9.0 Hz, 1H), 4.88(d, J=9.0 Hz, 1H), 

4.48(q, J=6.7 Hz, 1H), 4.02(brs, 2H), 2.80-2.63(m, 2H), 1.68-1.54(m, 5H), 1.38-1.23(m, 6H), 

0.88(t, J=6.9 Hz, 3H). 13C NMR (125 MHz, DMSO+CDCl3) δ 144.7, 130.6, 70.4, 68.8, 62.4, 

51.7, 31.0, 28.8, 28.5, 24.8 , 21.9, 14.7, 13.7. IR (neat) 3544, 3331, 2932, 2857, 2699, 1700, 

1643, 1354, 1242, 1098, 1060, 994 cm-1.  MS (ESI) m/z 270 [M+H]+; HR-MS (ESI) Calcd for  

C13H24N3O3 [M+H]+: 270.1817, found: 270.1805. 

(4S,5R,6S,7R)-3-Dodecyl-7-methyl-4,5,6,7-tetrahydro-[1,2,3]triazolo[1,5-a]pyridine-

4,5,6-triol (13q). Yield: 90%; MP= 165°C; [α]D
27 24.2 (c 1.0, CH3OH). 1H NMR (300 MHz, 

DMSO+CDCl3) δ 5.35(d, J=3.9 Hz, 1H), 5.03(d, J=2.6 Hz, 1H), 4.96(dd, J=6.7, 2.4 Hz, 1H), 

4.76(d, J=9.2 Hz, 1H), 4.60-4.50(m, 1H), 4.09(brs, 2H), 2.76 (brt, J=4.7 Hz, 2H), 1.73-

1.60(m, 5H), 1.41-1.18(m, 18H), 0.88(t, J=6.9 Hz, 3H). 13C NMR (75 MHz, DMSO+CDCl3) 
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δ 70.4, 68.8, 62.4, 51.8, 31.1, 28.9, 28.8, 28.7, 28.5, 24.8, 21.9, 14.3, 13.6. IR (neat) 3539, 

3282, 2926, 2852, 2696, 1463, 1098, 1061, 994 cm-1.  MS (ESI) m/z 479[M+H]+; HR-MS 

(ESI) Calcd for  C19H36N3O3 [M+H]+: 354.2756, found: 354.2762. 
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