Synthesis and biological evaluation of some novel S- β -D-glucosides of 4-amino-5-alkyl-1,2,4-triazole-3-thiones derivatives
Anila Rahimi Aghkand a, Karim Akbari Dilmaghani*a, Zahra Dono Ghezelbash,a Behvar Asgharib.
 
3.2.4. (E)-5-methyl-4-((pyridin-4-ylmethylene) amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione(5a):
(Yelow crystals), (Yield% = 74) (0.32 g) m.p: 267-269 °C, FT-IR (KBr, ʋ cm-1): 3042 (C-H, Ar), 2839 (CH3), 1592 (C=N), 1278 (C=S) cm-1.  1H NMR (300 MHz, DMSO): δ (ppm), 2.36 (s, 3H, CH3), 7.82 (d, J=5.1 Hz, 2H Pyridin) 8.75 (d, J=5.1Hz, 2H Pyridin) 10.32 (s, 1H, HC=N) 13.75 (s, 1H, NH). 13C-NMR (75 MHz, CDCl3): δ(ppm), 11.15, 122.32, 139.97, 149.27, 151.38, 161.78, 162.33
3.2.5.  (E)-5-methyl-4-((pyridine-3-ylmethylene)amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione (5b):
(Light Yellow crystals) (Yield% = 76) (0.83 gr), m.p: 239-241°C, FT-IR (KBr, ʋ cm-1: 3061 (C-H Ar), 2852 (CH3), 1590 (C=N), 1274 (C=S) cm-1, 1H NMR (300 MHz, DMSO): δ (ppm), 2.35 (s, 3H, CH3), 7.53-7.57 (m, 1H, pyridine), 8.29 (d, J=7.8 Hz, 1H pyridine) 8.73 (d, J=4.5 Hz, 1H pyridine) 9 (s, 1H, pyridine) 10.19 (s, 1H, HC=N) 13.79 (s, 1H, NH). 13C-NMR (75 MHz, CDCl3): δ (ppm), 11.17, 124.71, 128.75, 135.34, 135.40, 149.05, 150.38, 153.36, 161.63.
3.2.6. (E)-5-methyl-4-((pyridin-2-ylmethylene) amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione (5c):
(Pale green crystals), m.p :194-196 °C (Yield% = 82) (0.18 g) FT-IR (KBr, ʋ cm-1): 3104 (NH), 3066 (C-H Ar ) 2934 (CH3), 1586 (C=N), 1287 (C=S) cm-1., 1H NMR (300 MHz, DMSO): δ (ppm),  2.37 (s, 3H,CH3) 7.56 (t, J=3.9,1H, pyridine) 7.83 (t, J=7.5, 1H, pyridine) 8.14 (d, J=5.4 1H,Pyridine) 8.25 (d, J=4.8, 1H,Pyridin) 10.35 (s, 1H, HC=N) 13.79 (s, 1H, NH). 13C-NMR (75 MHz, CDCl3): δ (ppm), 10.87, 120.66, 127.64, 136.54, 138.66, 149.20, 151.44, 160.23, 161.74.
3.2.7. (E)-5-ethyl-4-((pyridin-4-ylmethylene) amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione (5d):
(Yellow crystals), (Yield% = 73) (0.17 g) m.p:246-248 °C, FT-IR (KBr, ʋ cm-1): 3041 (C-H Ar), 2973 (Et), 1591 (C=N), 1268 (C=S) cm-1. 1H NMR (300 MHz, DMSO): δ (ppm), 1.22(t, J=7.2, 3H, CH3), 2.73-2.81(m, 2H, CH2) 7.82 (d, J= 4.5Hz, 2H pyridine) 8.76 (d, J=4.5 Hz, 2H pyridine) 10.34 (s, 1H, HC=N) 13.85 (s, 1H, NH).13C-NMR (75 MHz, CDCl3): δ (ppm), 11.34, 18.65, 121.23, 140.03, 150.21, 153.14, 160.71, 161.93. 
 (5e) :( 3.2.8. (E)-5-ethyl-4-((pyridin-3-ylmethylene) amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione
(Yellow crystals), m.p:188-190 °C, (Yield% = 72) (0.08 g), FT-IR (KBr, ʋ cm-1): 3097 (NH), 3048 (CH-Ar), 2975 (Et), 1583 (C=N), 1278 (C=S) cm-1.1H NMR (300 MHz, DMSO): δ (ppm), 1.22(t, J=7.2, 3H, CH3), 2.72-2.80 (m, 2H, CH2) 7.56-7.60 (m, 1H, pyridine), 8.31 (d, J=6.6Hz, 1H Pyridine) 8.76 (d, J=4.5Hz, 1H pyridine) 9.02 (s, 1H, pyridine) 10.19 (s, 1H, HC=N) 14.81(s, 1H, NH). 13C-NMR (75 MHz, CDCl3): δ (ppm), 9.73, 18.66, 125.79, 128.78, 134.38, 136.47, 151.58, 152.01, 159.53, 161.82.
(5f):( 3.2.9. (E)-5-ethyl-4-((pyridin-2-ylmethylene)amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione
(Brown crystals), m.p:168-170 °C, (Yield% = 86) (0.2 g ), FT-IR (KBr, ʋ cm-1): 3119 (NH), 3068 (C-H Ar), 2918 (Et), 1579 (C=N), 1285 (C=S) cm-1. 1H NMR (300 MHz, DMSO): δ (ppm), 1.23 (t, J=7.5, 3H,CH3) 2.74-2.81 (m, 2H, CH2) 7.56 (t, J=6.6, 1H, pyridine) 7.97 (t, J=6.9, 1H, pyridine) 8.13 (d, J=8.1, 1H,Pyridin) 8.73 (d, J=4.2, 1H,Pyridin) 10.35 (s, 1H, HC=N) 13.83 (s, 1H, NH). 13C-NMR (75 MHz, CDCl3): δ (ppm), 11.33, 18.71, 120.71, 122.88, 127.77, 136.74, 138.88, 149.57, 159.87, 162.02.
3.2.10. (E)-5-propyl-4-((pyridin-3-ylmethylene) amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione(5g):
(Yellow crystals), (Yield% = 77) (0.38 gr) m.p:166-168°C, FT-IR (KBr, ʋ cm-1): 3057 (CH-Ar), 1586 (C=N), 1278 (C=S) cm-1. 1H NMR (300 MHz, DMSO): δ (ppm), 0.94 (t, J=7.5, 3H, CH3), 1.63-1.72 (m, 2H, CH2 ) 2.73 (t, J=7.5, 2H, CH2) 7.56-7.60 (m, 1H, pyridine), 8.31 (d, J=6.3 Hz, 1H pyridine) 8.76 (d, J=4.8 Hz, 1H pyridine) 9.02 (s, 1H, pyridine) 10.19 (s, 1H, HC=N) 13.81(s, 1H, NH). 13C-NMR (75 MHz, CDCl3): δ (ppm), 13.87, 19.34, 26.75, 124.79, 128.78, 135.40, 151.72, 153.44, 159.66, 161.85, 162.33.
3.2.11. Synthesis of 1,2,3,4,6- penta-O-acetyl-α-D- glucopyranose: 
It was also prepared according to the literature procedure. 36 (Yield% = 68) (7.5 gr)(White precipitate), FT-IR (KBr, υ cm-1):1748, 1374, 1227, 1H NMR (300 MHz, CDCl3), δ: 2.01 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.08 (s, 3H, OAc), 2.11 (s, 3H, OAc), 2.18 (s, 3H, OAc), 3.82-3.85 (m, 1H, H-5), 4.08-4.12 (m, 1H, H-6a), 4.26-4.32 (m, 1H, H-6b), 5.09-5.28 (m, 3H, H-2, H-4, H-3), 5.71 (d, 1H, J1,2 = 8.4, H-1). 13C NMR (75 MHz, CDCl3), δ: 20.55 (3C), 20.69, 20.80 (5 ˟ OCOCH3), 61.41 (C-6), 67.70 (C-4), 70.18 (C-2), 72.69 (C-3), 72.75 (C-5), 91.66 (C-1), 168.94, 169.23, 169.37, 170.08, 170.59 (5 ×OCOCH3).
3.2.12. Synthesis of 2,3,4,6-tetra-O-acetyl-α-D-glucopyranosyl bromide (6):  
It was also prepared according to the literature procedure. 39 White precipitate; 57% (1.2 g); FT-IR (KBr, υ cm-1): 1745, 1377, 1236, 607. 1H NMR (300 MHz, CDCl3), δ: 2.03 (s, 3H, OAc), 2.05 (s, 3H, OAc), 2.10 (s, 6H, OAc), 4.12 (d, 1H, H-6a), 4.28-4.36 (m, 2H, H-6b, H-5), 4.81-4.86 (dd, 1H, J1,2 = 3.9, J2,3 = 9.9, H-2), 5.16 (t, 1H, H-4), 5.56 (t, 1H, H-3), 6.61 (d, 1H, J1,2 = 3.9, H-1).13C NMR (75 MHz, CDCl3), δ: 20.53, 20.60 (2C), 20.63 (4 ˟ OCOCH3), 60.93 (C-6), 67.15 (C-4), 70.14 (C-2), 70.58 (C-3), 72.12 (C-5), 86.54 (C-1), 169.44, 169.77, 169.82, 170.48 (4 ˟ OCOCH3).
3.2.13. Synthesis of 4-(pyridine-4-yl methylene-amino) -5-methyl-2-yl-3- (2,3,4,6-tetra-O- acetyl-β-D-glucopyranosyl  Sulfonyl) -1,2,4 –triazole (7a):
yellow crystals 76% (1.24 g), m.p :74-76 °C; FT-IR (KBr, ʋ cm-1): 2947 (C-H), 1753 (C=O), 1601 (HC=N), 1371 (CH3), 1047, 1230 (C-O), 1H NMR (300 MHz,CDCl3): δ 1.94 (s, 3H, OAc), 2.04 (s, 3H, OAc), 2.07 (s, 3H, OAc), 2.09 (s, 3H, OAc), 2.49 (s, 3H, CH3),  3.97-4 (m, 1H, H-6a), 4.15 (d, J=12.3 Hz, 1H, H-6b), 4.28-4.34 (m, 1H, H-5), 5.25 (t, J=9.9Hz, 1H, H-4), 5.42 (t, J=9.3Hz, 1H, H-2), 5.74 (t, J=9.3Hz, 1H, H-3), 6.21 (d, J=9.3 Hz, 1H, H-1), 7.70 (d, J= 4.8 Hz, 2H pyridine) 8.78 (d, J=4.5 Hz, 2H pyridine) 10.83 (s, 1H, HC=N).13C-NMR (75 MHz, CDCl3): δ(PPM), 11.22, 20.57, 61.67, 67.73, 69.14, 73.61, 74.59, 81.28, 121.85, 139.95, 149.30, 150.65, 162.33, 164.04, 168.89, 169.35, 170.15, 170.61. Calcd:  C, 50.27; H, 4.95; N, 12.74; S, 5.83%; Found: C, 50.37; H, 4.85; N, 12.94; S, 5.92%.
3.2.14. Synthesis of 4-(pyridine-3-yl methylene-amino) -5-methyl-2-yl-3- (2,3,4,6-tetra-O-acetyl-β-D-gluco pyranosyl  Sulfonyl) -1,2,4 –triazole (7b):
White crystals 73% (0.8 g), m.p :68-70 °C; FT-IR (KBr, ʋ cm-1): 2958 (C-H), 1752 (C=O), 1599 (HC=N), 1370 (CH3), 1046, 1231 (C-O).1H NMR (300 MHz,CDCl3): δ 1.93 (s, 3H, OAc), 2.02 (s, 3H, OAc), 2.05 (s, 3H, OAc), 2.07 (s, 3H, OAc), 2.46 (s, 3H, CH3),  3.96-4 (m, 1H, H-6a), 4.06-4.16 (m, 1H, H-6b), 4.27-4.32 (m, 1H, H-5), 5.24 (t, J=9.9Hz, 1H, H-4), 5.40 (t, J=9.6 Hz, 1H, H-2), 5.72 (t, J=9.3Hz, 1H, H-3), 6.20 (d, J=9.3 Hz, 1H, H-1), 7.40 -7.44 (m, 1H, pyridine), 8.19 (d, J=7.8 Hz, 1H pyridine) 8.74 (d, J=3.9 Hz, 1H pyridine) 8.99 (s, 1H, pyridine) 10.68 (s, 1H, HC=N). 13C-NMR (75 MHz, CDCl3): δ(PPM), 11.27, 20.60, 61.64, 67.66, 69.10, 73.58, 74.50, 81.29, 123.92, 128.63, 134.80, 149.22, 152.94, 157.59, 163.90, 168.94, 169.38, 170.17, 170.65. Calcd:  C, 50.27; H, 4.95; N, 12.74; S, 5.83 %; Found: C, 50.17; H, 4.82; N, 12.86; S, 5.98%.
(3.2.15. Synthesis of 4-(pyridine-2-yl methylene-amino) -5-methyl-2-yl-3- (2,3,4,6-tetra-O-acetyl-β-D-gluco pyranosyl  Sulfonyl) -1,2,4 –triazole (7c):
White crystals 76% (1.24 g) , m.p :105-107 °C; FT-IR (KBr, ʋ cm-1): 2948 (C-HAr), 1752 (C=O) , 1590 (HC=N), 1373 (CH3), 1045, 1234 (C-O), (C-1H NMR (300 MHz, CDCl3): δ 1.94 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.09 (s, 3H, OAc), 2.48 (s, 3H, CH3) 3.96-4.01(m, 1H, H-6a), 4.12 (d, J=7.2Hz, 1H, H-6b), 4.28-4.34 (m, 1H, H-5), 5.25 (t, J=9.9Hz, 1H, H-4), 5.41 (t, J=9.3Hz, 1H, H-2), 5.73 (t, J=9.3Hz, 1H, H-3), 6.23 (d, J=9.3 Hz, 1H, H-1), 7.40-7.44 (m,1H, Pyridin) 7.83 (t, J=7.5 Hz, 1H, Pyridin) 8.09 (d, J=7.8 Hz, 1H, Pyridin) 8.75 (d, J=4.8 Hz, 1H, Pyridin), 10.63 (s, 1H, CH=N). 13C-NMR (75 MHz, CDCl3): δ(PPM), 11.26, 20.58, 61.70, 67.75, 69.20, 73.59, 74.52, 81.37, 121.96, 125.91, 136.74, 149.13, 150.15, 151.92, 162.33, 164.12, 168.97, 169.39, 170.13, 170.65. Calcd: C, 50.27; H, 4.95; N, 12.74; S, 5.83%; Found: C, 50.17; H, 4.82; N, 12.86; S, 5.98%.

3.2.16. Synthesis of 4-(pyridine-4-yl methylene-amino) -5-ethyl-2-yl-3- (2,3,4,6-tetra-O-acetyl-β-D-gluco pyranosyl  Sulfonyl) -1,2,4–triazole (7d):
Orange crystals 77%  (0.085 g ), m.p:59-61 °C;  FT-IR (KBr, ʋ cm-1): 2934 (C-H), 1754 (C=O), 1594 (HC=N), 1372 (CH3), 1042, 1228 (C-O), 1H NMR (300 MHz,CDCl3): δ 1.92 (s, 3H, OAc ), 2.03 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.08 (s, 3H, OAc), 1.35(t, J=7.2Hz, 3H, CH3),  2.83-2.87 (m, 2H,CH2) 3.97-3.99 (m, 1H, H-6a), 4.16 (d, J=12 Hz, 1H, H-6b), 4.28-4.33 (m, 1H, H-5), 5.26 (t, J=9.6Hz, 1H, H-4), 5.41 (t, J=9.6Hz, 1H, H-2), 5.79 (t, J=9Hz, 1H, H-3), 6.17 (d, J=9.3 Hz, 1H, H-1),7.69 (d, J=4.5 Hz, 2H pyridine), 8.77 (d, J= 3.9 Hz, 2H pyridine) 10.81 (s, 1H, HC=N),13C-NMR (75 MHz, CDCl3): δ(PPM), 10.11, 18.92, 20.60, 61.64, 67.71, 68.98, 73.65, 74.50, 81.37, 121.86, 140.03, 150.64, 153.15, 155.90, 164.11, 168.76, 169.40, 170.20, 170.66. Calcd: C, 51.15; H, 5.19; N, 12.43; S, 5.69%; Found: C, 51.01; H, 5.21; N, 12.53; S, 5.73%.
3.2.17. Synthesis of 4-(pyridine-3-yl methylene-amino)-5-ethyl-2-yl-3-(2,3,4,6-tetra-O-acetyl-β-D-gluco pyranosyl  Sulfonyl) -1,2,4 –triazole (7e): 
White crystals, 78% (0.43 g) , m.p: 105-107 °C,  FT-IR (KBr, ʋ cm-1): 2947 (C-H), 1753 (C=O), 1591 (HC=N), 1371 (CH3), 1042, 1229 (C-O) ,1H NMR (300 MHz,CDCl3): δ 1.92 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.08 (s, 3H, OAc), 1.34 (t, J=7.2Hz, 3H, CH3),  2.79-2.88 (m, 2H, CH2), 3.97-4.01 (m, 1H, H-6a), 4.17(d, J=12.6,  1H, H-6b), 4.28-4.33 (m, 1H, H-5), 5.26 (t, J=9.9Hz, 1H, H-4), 5.41 (t, J=9.3Hz, 1H, H-2), 5.79 (t, J=9.3Hz, 1H, H-3), 6.18 (d, J=9.3 Hz, 1H, H-1),7.41-7.45 (m, 1H, pyridine), 8.18 (d, J=7.8 Hz, 1H pyridine) 8.75 (d, J=4.5 Hz, 1H pyridine) 9.01 (s, 1H, pyridine) 10.69 (s, 1H, HC=N). 13C-NMR (75 MHz, CDCl3): δ (PPM), 10.11, 18.93, 20.60, 61.65, 67.71, 68.99, 73.66, 74.46, 81.44, 123.92, 128.70, 134.79, 149.81, 153.05, 158.26, 164.02, 168.76, 169.40, 170.18, 170.66. Calcd: C, 51.15; H, 5.19; N, 12.43; S, 5.69%; Found: C, 51.07; H, 5.21; N, 12.60; S, 5.61%.
	3.2.18. Synthesis of 4-(pyridine-2-yl methylene-amino) -5-ethyl-2-yl-3- (2,3,4,6-tetra-O-acetyl-β-D-gluco pyranosyl  Sulfonyl) -1,2,4 –triazole (7f):
 yellow crystals 79% (0.87 g),  m.p :55-57 °C ; FT-IR (KBr, ʋ cm-1): 2974 (C-H), 1753 (C=O), 1586 (HC=N), 1372 (CH3), 1044, 1229 (C-O).1H NMR (300 MHz,CDCl3): δ 1.92 (s, 3H, OAc), 2.02 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.08 (s, 3H, OAc), 1.33 (t, J=7.2 Hz, 3H, CH3), 2.77-2.89 (m, 2H, CH2), 3.96-4 (m, 1H, H-6a), 4.16(d, J=11.4 Hz, 1H, H-6b), 4.27-4.33 (m, 1H, H-5), 5.25 (t, J=9.6Hz, 1H, H-4), 5.40 (t, J=9.3Hz, 1H, H-2), 5.77 (t, J=9.3 Hz, 1H, H-3), 6.19 (d, J=9.3 Hz, 1H, H-1), 7.39-7.43 (m,1H, pyridine) 7.81 (t, J=7.5Hz, 1H, pyridine) 8.07 (d, J=7.8 Hz, 1H, pyridine) 8.73 (d, J=3.9 Hz, 1H,Pyridin), 10.61 (s, 1H, CH=N).13C-NMR (75 MHz, CDCl3): δ(PPM), 10.10, 18.92, 20.56, 61.70, 67.82, 69.09, 73.68, 74.48, 81.52, 121.79, 125.84, 136.70, 150.18, 152.05, 152.95, 162.33, 164.27, 168.76, 169.38, 170.11, 170.63. Calcd: C, 51.15; H, 5.19; N, 12.43; S, 5.69%; Found: C, 51.25; H, 5.28; N, 12.33; S, 5.72%.
3.2.19. Synthesis of 4-(pyridine-3-yl methylene-amino) -5-propyl-2-yl-3- (2,3,4,6-tetra-O-acetyl-β-D-gluco pyranosyl  Sulfonyl) -1,2,4 –triazole (7g): 
White crystals; 81% (0.93 g), m.p: 63-65 °C; FT-IR (KBr, ʋ cm-1): 2962 (C-H), 1754 (C=O), 1590 (HC=N), 1369 (CH3), 1048, 1229 (C-O). 1H NMR (300 MHz,CDCl3): δ 1.92 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.08 (s, 3H, OAc), 1.01 (t, J=7.5Hz, 3H, CH3), 1.74-1.86 (m, 2H, CH2) 2.73-2.86 (m, 2H, CH2)  3.97-3.99 (m, 1H, H-6a), 4.13-4.19 (m, 1H, H-6b), 4.27-4.32 (m, 1H, H-5), 5.25 (t, J=9.6Hz, 1H, H-4), 5.41 (t, J=9.3Hz, 1H, H-2), 5.79 (t, J=9.3Hz, 1H, H-3), 6.18 (d, J=9.6 Hz, 1H, H-1), 7.49-7.53 (m, 1H, pyridine), 8.25 (d, J=7.8 Hz, 1H pyridine) 8.77 (d, J=3.6 Hz, 1H pyridine) 9.04 (s, 1H, pyridine) 10.78 (s, 1H, HC=N): 13C-NMR (75 MHz, CDCl3): δ(PPM), 13.49, 19.22, 20.73,  26.93, 61.66, 67.78, 69, 73.69, 74.51, 81.45, 124.35, 129.37, 135.99, 151.91, 155.24, 157.16, 162.33, 163.99, 168.69, 169.35, 170.14, 170.60.  Calcd: C, 51.99; H, 5.41; N, 12.12; S, 5.55%; Found: C, 51.89; H, 5.50; N, 12.23; S, 5.42%.





Figure Captions: 
Scheme1. Synthesis of 3-S-β -D-glucosides-4-arylideneamino-5-alkyl-1,2,4-triazoles.


Scheme1.

Table 1. Diameter of inhibition zone (IZ) values of the compounds against 2 gram (+) bacteria, 2 gram (-) bacteria and 2 fungi (µg/ml)
	
	5a
	7a
	5b
	7b
	5c
	7c
	5d
	7d
	5e
	7e
	5f
	7f
	5g
	7g
	Gentamicin
	Nystatin

	Escherichia coli
gram(-)
	-
	6.7
	-
	6.3
	-
	6.7
	-
	-
	-
	6.1
	-
	-
	-
	7.2
	23.4
	-

	Pseudomonas aeruginosa
gram(-)
	-
	6.6
	-
	-
	-
	[bookmark: _GoBack]6.5
	-
	6.5
	-
	-
	-
	-
	-
	6.7
	27.3
	-

	Staphylococcus aureus
gram(+)
	6.7
	12.4
	6.3
	14.3
	6.4
	11.4
	-
	13.1
	6.5
	9.1
	-
	8.4
	-
	9.3
	28.5
	-

	Bacillus cereus
gram(+)
	6.4
	14.7
	7.1
	15.6
	6.5
	9.8
	6.2
	13.9
	6.6
	8.2
	-
	10.7
	-
	9.5
	31.6
	-

	Aspergillus niger
fungi
	7.1
	15.7
	8.7
	13.4
	7.5
	11.2
	6.4
	10.2
	8.2
	12.1
	                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          7.3

	10.1
	6.8
	9.7
	-
	22.6

	Candida albicans
fungi
	6.3
	17.5
	7.9
	14.1
	7.3
	10.1
	6.3
	14.2
	8.7
	12.4
	6.6
	12.7
	6.4
	11.3
	-
	26.8
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5b,7b: R=Me(a), R'=

5c,7c: R=Me(a), R'=

Pyridin-4-yl (d)

Pyridin-3-yl (e)

Pyridin-2-yl (f)

5(a-g)

5d,7d: R=Et(b), R'=

5e,7e: R=Et(b), R'=

5f,7f: R=Et(b), R'=

Pyridin-4-yl (d)

Pyridin-3-yl (e)

Pyridin-2-yl (f)

5g,7g: R=Pr(c), R'=

Pyridin-3-yl (e)

+

4(d-f)



