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Abstract: Thiochromanones and 1,3,4-thiadazoles as heterocyclic compounds have broad biological
activities. In order to find novel compounds with antifungal activity, we synthesized a novel series of (E)-3-
(((2,3,4-thiadiazol-2-yl) amino)methylene)-thiochroman-4-ones.  Structures of these compounds were established
by HR-MS, 'H NMR, *C NMR and 1D-noesy. All of the synthesized compounds were screened for antifungal
activity by using an established agar double dilution method (plate method) against ten fungi species in vitro.
Compound 5j showed significant inhibitory activity to Colletotrichum capsici, Rhizoctonia cerealis and
Aspergillus niger compared with that of the positive control carbendazim. Compounds 5h exhibited better
antifungal activity to Canidia albicans and Aspergillus funigatus than the positive control fluconazole, in which
the minimum inhibition concentration can reach 8 pg-mL ™" and 16 pg'mL ™. Moreover, the molecular docking
method was used to study the interaction mode of compound 5h and CY P51, and the results will be helpful for
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designing of CY P51 inhibitorsin the future.

Key words: antifungal activity; thiochromanone; 1,3,4-thiadiazol
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Table2

The spectral data of compounds 5a—5u

Compd.

'H NMR, *C NMR and HR-MS

5a

5b

5c

5d

5e

5f

59

5h

5i

5

5k

5

5m

5n

"H NMR (600 MHz, CDCl3) 6 12.02 (d, J = 10.9 Hz, 1H, -NH-), 7.87 (d, J = 1.7 Hz, 1H, Ar-H), 7.75 (d, J = 10.9 Hz, 1H, =CH-), 7.23 (d, J =
8.0 Hz, 1H, Ar-H), 7.21 (dd, J= 8.0, 1.7 Hz, 1H, Ar-H), 3.77 (s, 2H, -S-CH,-), 2.69 (s, 3H, -CHs), 2.37 (s, 3H, -CH3). *C NMR (151 MHz,
CDCl3) § 187.99, 163.39, 158.68, 138.77, 136.81, 135.79, 133.80, 133.31, 129.59, 127.97, 107.31, 31.65, 20.97, 15.96. HR-MS (ESI")
[M+H]": Calcd. for C14H14N30S,: 304.057 28; Found: 304.057 06.

'H NMR (600 MHz, CDCl3) ¢ 12.03 (d, J = 10.9 Hz, 1H, -NH-), 7.87 (d, J = 1.8 Hz, 1H, Ar-H), 7.76 (d, J = 10.9 Hz, 1H, =CH-), 7.23 (d, J =
8.0 Hz, 1H, Ar-H), 7.21 (dd, J= 8.0, 1.8 Hz, 1H, Ar-H), 3.77 (s, 2H, -S-CH,-), 3.04 (q, J = 7.6 Hz, 2H, -CH,CHg), 2.37 (s, 3H, -CH3), 1.40
(t, J=7.6 Hz, 3H, -CH3). ®C NMR (151 MHz, CDCls) 6 187.94, 165.56, 163.04, 138.86, 136.79, 135.77, 133.77, 133.32, 129.59, 127.96,
107.20, 31.65, 24.11, 20.97, 14.03. HR-MS (ESI") [M+H]": Calcd. for C1sH1sN30S,: 318.072 93; Found: 318.072 79.

'H NMR (600 MHz, CDCls) ¢ 12.16 (d, J = 10.8 Hz, 1H, -NH-), 7.89 (d, J = 1.7 Hz, 1H, Ar-H), 7.87 (m, 2H, Ar-H), 7.81 (d, J = 10.8 Hz,
1H, =CH-), 7.49-7.44 (m, 3H, Ar-H), 7.24 (d, J = 8.0 Hz, 1H, Ar-H), 7.22 (dd, J = 8.0, 1.7 Hz, 1H, Ar-H), 3.80 (s, 2H, -S-CH,-), 2.38 (s,
3H,-CHs). CNMR (151 MHz, CDCls) § 188.02, 162.83, 161.84, 138.48, 136.90, 135.82, 133.83, 133.32, 130.76, 130.22, 129.65, 129.12,
127.97, 127.36, 107.80, 31.69, 20.90. HR-MS (ESI*) [M+H]": Calcd. for Ci3H11FN30S,: 366.072 93; Found: 366.072 88.

"H NMR (600 MHz, CDCl3) 6 12.18 (d, J = 10.8 Hz, 1H, -NH-), 7.89 (d, J = 1.4 Hz, 1H, Ar-H), 7.83-7.80 (m, 1H, =CH-, 2H, Ar-H), 7.45
(d, 3= 8.5 Hz, 2H, Ar-H), 7.25 (d, J = 8.0 Hz, 1H, Ar-H), 7.23 (dd, J = 8.0, 1.4 Hz, 1H, Ar-H), 3.80 (s, 2H, -S-CHy-), 2.38 (s, 3H, -CH3).
3C NMR (151 MHz, CDCls) ¢ 188.11, 162.99, 160.84, 138.27, 136.90, 136.86, 135.87, 133.92, 133.25, 129.66, 129.42, 128.68, 128.47,
128.00, 108.03, 31.69, 20.93. HR-MS (ESI*) [M+H]": Calcd. for C19H15CIN30S;: 400.033 96; Found: 400.034 07.

'H NMR (600 MHz, CDCls) ¢ 12.19 (d, J = 10.8 Hz, 1H, -NH-), 8.30-8.26 (m, 1H, Ar-H), 7.89 (d, J = 1.7 Hz, 1H, Ar-H), 7.83 (d, J =

10.8 Hz, 1H, =CH-), 7.53-7.50 (m, 1H, Ar-H), 7.44-7.40 (m, 2H, Ar-H), 7.24 (d, J = 8.0 Hz, 1H, Ar-H), 7.22 (dd, J = 8.0, 1.7 Hz, 1H, Ar-H),
3.81 (s, 2H, -S-CH2-), 2.38 (s, 3H, -CH3). 3C NMR (151 MHz, CDCl3) 6 188.02, 164.68, 157.36, 138.48, 136.83, 135.85, 133.87, 133.29,
131.95, 131.37, 130.74, 130.53, 129.68, 128.95, 127.99, 127.37, 107.90, 31.73, 20.97. HR-MS (ESI*) [M+H]": Calcd. for C19H15CIN30S;:
400.033 96; Found: 400.034 07.

'H NMR (600 MHz, CDCls) ¢ 12.26 (d, J = 10.6 Hz, 1H, -NH-), 8.34 (d, J = 8.6 Hz, 2H, Ar-H), 8.06 (d, J = 8.6 Hz, 2H, Ar-H), 7.89 (s, 1H,
Ar-H), 7.82 (d, J = 10.6 Hz, 1H, =CH- ), 7.25-7.22 (m, 2H, Ar-H), 3.81 (s, 2H, -S-CH5-), 2.39 (s, 3H, -CH3). *CNMR (151 MHz, CDCl3)
0 188.25, 164.08, 159.24, 148.87, 137.73, 136.99, 135.95, 135.85, 134.09, 133.12, 129.72, 128.04, 127.93, 124.44, 108.76, 31.69, 20.92.
HR-MS (ESI +) [M+H]+: Calcd. for C19H15N4O3S;: 411.058 55; Found: 411.058 43.

'H NMR (600 MHz, CDCl3) 6 12.22 (d, J = 10.7 Hz, 1H, -NH-), 8.00 (d, J = 7.7 Hz, 2H, Ar-H), 7.89 (s, 1H, Ar-H), 7.82 (d, J = 10.7 Hz, 1H,
=CH-), 7.74 (d, J = 7.7 Hz, 2H, Ar-H), 7.25-7.21 (m, 2H, Ar-H), 3.81 (s, 2H, -S-CH-), 2.38 (s, 3H, -CH3). **C NMR (151 MHz, CDCl3)
0 188.18, 163.52, 160.35, 138.04, 136.95, 135.90, 133.99, 133.20, 132.76, 132.54, 132.33, 132.10, 129.69, 128.05, 128.02, 127.55, 126.39,
126.19, 126.17, 126.14, 126.12, 124.58, 122.77, 120.97, 108.35, 31.70, 20.99. HR-MS (ESI) [M+H]": Calcd. for CxoH15F3N30S;:
434,060 31; Found: 434.060 22.

*H NMR (600 MHz, CDCl3) 6 11.95 (d, J = 11.0 Hz, 1H, -NH-), 7.82 (d, J = 11.0 Hz, 1H, =CH-), 7.75 (dd, J = 9.3, 2.9 Hz, 1H, Ar-H), 7.31
(dd, J= 8.6, 5.0 Hz, 1H, Ar-H), 7.12 (td, J = 8.2, 2.9 Hz, 1H, Ar-H), 3.79 (s, 2H, -S-CHy-), 2.70 (s, 3H, -CH3). *C NMR (151 MHz, CDCl3)
0 186.67, 163.15, 161.90, 160.27, 159.03, 139.50, 135.32, 135.31, 135.04, 134.99, 129.70, 129.66, 120.41, 120.26, 115.69, 115.54, 106.44,
31.58, 15.98. HR-MS (ESI") [M+H]": Calcd. for Cy3H1:FN30S,: 308.032 21; Found: 308.032 10.

*H NMR (600 MHz, CDCl3) 6 12.10 (d, J = 10.8 Hz, 1H, -NH-), 7.93-7.86 (m, 3H, Ar-H), 7.77 (dd, J = 9.2, 2.9 Hz, 1H, =CH-), 7.50-7.46
(m, 4H, Ar-H), 7.33 (dd, J = 8.6, 5.0 Hz, 1H, Ar-H), 7.14 (td, J = 8.2, 2.9 Hz, 1H, Ar-H), 3.82 (d, J = 0.7 Hz, 2H, -S-CH,-). “*CNMR
(151 MHz, CDCl3) § 186.77, 162.55, 160.91, 160.30, 158.45, 139.22, 136.55, 136.53, 135.37, 134.91, 134.38, 134.36, 133.17, 133.08,

131.93, 130.92, 130.06, 129.69, 129.19, 128.15, 127.39, 126.27, 126.24, 120.50, 120.35, 115.60, 115.05, 107.53, 31.64. HR-MS (ESI*)
[M+H]": Calcd. for C1gH13FN30S,: 370.047 86; Found: 370.047 96.

"4 NMR (600 MHz, CDCl3) 6 12.10 (d, J = 10.8 Hz, 1H, -NH-), 7.93-7.86 (m, 3H, Ar-H), 7.77 (dd, J = 9.2, 2.9 Hz, 1H, =CH-), 7.50-7.46
(m, 4H, Ar-H), 7.33 (dd, J = 8.6, 5.0 Hz, 1H, Ar-H), 7.14 (td, J = 8.2, 2.9 Hz, 1H, Ar-H), 3.82 (d, J= 0.7 Hz, 2H, -S-CH»). *CNMR
(151 MHz, CDClI3) 6 186.77, 162.55, 160.91, 160.30, 158.45, 139.22, 136.55, 136.53, 135.37, 134.91, 134.38, 134.36, 133.17, 133.08,

131.93, 130.92, 130.06, 129.69, 129.19, 128.15, 127.39, 126.27, 126.24, 120.50, 120.35, 115.60, 115.05, 107.53, 31.64. HR-MS (ESI")
[M+H]": Calcd. for C1gH13FN30S,: 370.047 86; Found: 370.047 96.

'H NMR (600 MHz, CDCls) ¢ 12.10 (d, J = 10.9 Hz, 1H, -NH-), 7.87 (d, J = 10.9 Hz, 1H, =CH-), 7.81 (d, J = 8.5 Hz, 2H, Ar-H), 7.77 (dd,
J=9.2,29Hz, 1H, Ar-H), 7.46 (d, J= 8.5 Hz, 2H, Ar-H), 7.33 (dd, J= 8.6, 4.9 Hz, 1H, Ar-H), 7.14 (td, J=8.2, 29 Hz, 1H, Ar-H), 3.82 (s,
2H,-S-CH,-). ®C NMR (151 MHz, CDCls) 6 186.80, 162.74, 161.95, 161.18, 160.32, 139.00, 136.98, 135.41, 135.39, 134.96, 134.92,
129.73, 129.68, 129.46, 128.58, 128.50, 120.53, 120.38, 115.76, 115.61, 107.16, 31.63. HR-MS (ESI*) [M+H]*: Calcd. for
C18H12CIFN30S;: 404.008 89; Found: 404.008 80.

IH NMR (600 MHz, CDCl3) 6 12.13 (d, J = 11.0 Hz, 1H, -NH-), 8.29-8.26 (m, 1H, Ar-H), 7.90 (d, J = 11.0 Hz, 1H, =CH-), 7.78 (dd, J = 9.2,
2.9 Hz, 1H, Ar-H), 7.54-7.51 (m, 1H, Ar-H), 7.44-7.41 (m, 2H, Ar-H), 7.33 (dd, J= 8.6, 5.0 Hz, 1H, Ar-H), 7.15-7.12 (m, 1H, Ar-H), 3.83
(s, 2H, -S-CH,-). C NMR (151 MHz, CDCl3) 6 186.72, 164.42, 161.93, 160.30, 157.67, 139.21, 135.34, 135.32, 135.02, 134.98, 131.98,
131.46, 130.74, 130.55, 129.72, 129.68, 128.86, 127.40, 120.48, 120.33, 115.79, 115.63, 107.01, 31.66. HR-MS (ESI") [M+Na]": Calcd.
for C1gH11CIFN3NaOS;: 425.990 83; Found: 425.991 40.

*H NMR (600 MHz, CDCl3) 6 12.19 (d, J = 10.8 Hz, 1H, -NH-), 8.35 (d, J = 7.8 Hz, 2H, Ar-H), 8.07 (d, J = 8.1 Hz, 2H, Ar-H), 7.90 (d,
J=10.8 Hz, 1H, =CH-), 7.78 (d, J = 9.1 Hz, 1H, Ar-H), 7.38-7.31 (m, 1H, Ar-H), 7.16 (t, J = 8.1 Hz, 1H, Ar-H), 3.84 (s, 2H, -S-CH ).

13C NMR (151 MHz, DMSO-ds) & 184.36, 164.68, 161.89, 159.97, 159.40, 137.25, 135.50, 134.33, 133.89, 133.82, 133.06, 130.71, 130.49,
129.94, 128.23, 127.97, 126.70, 126.68, 126.65, 125.27, 123.47, 111.40, 26.63. HR-MS (ESI") [M+H]": Calcd. for C1gH12FN4OsS,:
415.0334 67; Found: 415.0334 79.

'H NMR (600 MHz, CDCls) ¢ 12.14 (d, J = 10.8 Hz, 1H, -NH-), 8.00 (d, J = 8.2 Hz, 2H, Ar-H), 7.89 (d, J = 10.8 Hz, 1H, =CH-), 7.77 (dd,
J=9.2,29Hz, 1H, Ar-H), 7.74 (d, J=8.2 Hz, 2H, Ar-H), 7.33 (dd, J= 8.6, 4.9 Hz, 1H, Ar-H), 7.14 (td, J=8.2, 29 Hz, 1H, Ar-H), 3.83 (s,
2H,-S-CH,-). ®C NMR (151 MHz, CDCls) 6 186.90, 163.28, 161.94, 160.67, 160.30, 138.78, 135.44, 135.42, 134.89, 134.85, 133.30,
132.82, 132.60, 132.39, 132.17, 129.78, 129.74, 127.58, 126.36, 126.23, 126.21, 126.19, 126.16, 124.55, 122.75, 120.95, 120.69, 120.49,
115.79, 115.64, 107.43, 31.64. HR-MS (ESI*) [M+H]": Calcd. for CioH11FsNaNaOS,: 460.017 19; Found: 460.017 31.
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Continued

Compd. H NMR, ¥C NMR and HR-MS

50  H NMR (600 MHz, CDCl3) 6 11.95 (d, J = 10.8 Hz, 1H, -NH-), 8.02 (d, J = 2.4 Hz, 1H, Ar-H), 7.81 (d, J = 10.8 Hz, 1H, =CH-), 7.34 (dd,
J=84, 2.4 Hz, 1H, Ar-H), 7.28 (d, J = 8.4 Hz, 1H, Ar-H), 3.79 (s, 2H, -S-CH2-), 2.70 (s, 3H, -CH3). *C NMR (151 MHz, CDCl5) 5 186.44,
163.13, 159.06, 139.58, 138.55, 134.58, 132.54, 131.94, 129.34, 129.05, 106.26, 31.46, 15.99. HR-MS (ESI*) [M+H]": Calcd. for
C13H11CIN30S,: 324.002 66; Found: 324.002 46.

50 H NMR (600 MHz, CDCl3) 6 11.98 (d, J = 10.9 Hz, 1H, -NH-), 8.02 (d, J = 2.4 Hz, 1H, Ar-H), 7.83 (d, J = 10.9 Hz, 1H, =CH-), 7.34 (dd,
J=84, 2.4 Hz, 1H, Ar-H), 7.28 (d, J = 8.4 Hz, 1H, Ar-H), 3.79 (s, 2H, -S-CH2-), 3.05 (g, J = 7.6 Hz, 2H, -CH,CH3), L41 (t, J = 7.6 Hz, 3H,
-CHj3). BC NMR (151 MHz, CDCl3) ¢ 186.43, 165.95, 162.78, 139.65, 138.54, 134.61, 132.53, 131.94, 129.33, 129.05, 106.19, 31.47,

24.12, 14.03. HR-MS (ESI*) [M+H]": Calcd. for C14H13CIN3OS;: 338.018 31; Found: 338.018 11.

59 H NMR (600 MHz, CDCl3) 6 12.09 (d, J = 10.8 Hz, 1H, -NH-), 8.04 (5, 1H, Ar-H), 7.88 (m, 1H, =CH-, 2H, Ar-H ),7.49 (m, 3H, Ar-H) 7.35
(d, 3 =84 Hz, 1H, Ar-H), 7.29 (d, J = 8.4 Hz, 1H, Ar-H), 3.82 (s, 2H, -S-CH>-). 3C NMR (151 MHz, CDCls) ¢ 186.09, 162.57, 159.31,
139.30, 138.59, 134.57, 132.64, 132.01, 130.93, 130.05, 129.37, 129.19, 129.12, 127.39, 108.84, 31.52. HR-MS (ESI") [M+H]": Calcd.
for C1gH12CIN30S,: 386.018 31; Found: 386.018 16.

5t H NMR (600 MHz, CDCl3) 6 12.10 (d, J = 10.7 Hz, 1H, -NH-), 8.04 (d, J = 2.4 Hz, 1H, Ar-H), 7.87 (d, J = 10.7 Hz, 1H, =CH-), 7.81 (d, J =
8.6 Hz, 2H, Ar-H), 7.46 (d, J = 8.6 Hz, 2H, Ar-H), 7.35 (dd, J = 8.4, 2.4 Hz, 1H, Ar-H), 7.29 (d, J = 8.4 Hz, 2H, Ar-H), 3.82 (s, 2H, -S-CHo-).
BC NMR (151 MHz, CDCl3) 6 186.61, 162.74, 161.27, 139.06, 138.63, 138.54, 136.98, 134.50, 132.69, 132.03, 129.47, 129.38, 129.12,
128,50, 106.98, 31.50, 18.42. HR-MS (ESI *) [M+H]": Calcd. for C1gH12CloN30S,: 419.979 34; Found: 419.979 92.

5 H NMR (600 MHz, CDClg) § 12.12 (d, J = 10.8 Hz, 1H, -NH-), 8.28 (d, J = 6.0 Hz, 1H, Ar-H), 8.05 (s, 1H, Ar-H), 7.89 (d, J = 10.8 Hz, 1H,
=CH-), 7.52 (d, J = 6.0 Hz, 1H, Ar-H), 7.45-7.40 (m, 2H, Ar-H), 7.35 (d, J = 8.4 Hz, 1H, Ar-H), 7.29 (d, J = 8.4 Hz, 1H, Ar-H), 3.83 (s, 2H,
-S-CHy-). BC NMR (151 MHz, CDCl3) ¢ 186.49, 164.40, 157.69, 139.28, 138.58, 134.60, 132.60, 132.03, 132.02, 131.43, 130.76, 130.54,
129.33, 129.15, 128.90, 127.37, 106.87, 31.53. HR-MS (ESI") [M+H]": Calcd. for CigH12CloN30S,: 419.979 34; Found: 419.979 92.

5t H NMR (600 MHz, CDCl3) 6 12.18 (d, J = 10.8 Hz, 1H, -NH-), 8.35 (d, J = 7.6 Hz, 2H, Ar-H), 8.07 (d, J = 7.6 Hz, 2H), 8.05 (s, 1H, Ar-H),
7.91 (d, J = 10.8 Hz, 1H, =CH-), 7.37 (d, J = 8.2 Hz, 1H, Ar-H), 7.30 (d, J = 8.2 Hz,1H, Ar-H), 3.84 (s, 2H, -S-CH). 23C NMR (151 MHz,
DM SO-ds) 6 183.06, 165.12, 159.55, 148.61, 139.54, 136.20, 134.51, 132.62, 130.86, 130.30, 128.87, 128.41, 128.26, 128.10, 124.95, 110.55,
26.22. HR-MS (ESI*) [M+H]": Calcd. for C1gHuCIN,OsS,: 431.003 93; Found: 431.004 05.

50 H NMR (600 MHz, CDCl3) 6 12.14 (d, J = 10.8 Hz ,1H, -NH-), 8.04 (d, J = 2.4 Hz, 1H, Ar-H), 8.00 (d, J = 8.1 Hz, 2H, Ar-H), 7.88 (d, J =
10.8 Hz, 1H, =CH-), 7.74 (d, J = 8.1 Hz, 2H, Ar-H), 7.36 (dd, J = 8.4, 2.4 Hz, 1H, Ar-H), 7.29 (d, J = 8.4 Hz, 1H, Ar-H), 3.83 (s, 1H,
-S-CHy-). BC NMR (151 MHz, CDCl3) ¢ 186.64, 163.27, 160.69, 138.88, 134.42, 133.27, 132.80, 132.75, 132.58, 132.37, 132.14, 132.03,
129.40, 129.13, 128.39, 127.56, 126.35, 126.22, 126.20, 126.18, 126.15, 124.55, 122.74, 120.94, 107.23, 31.50. HR-MS (ESI") [M+H]":
Calcd. for ClgH]_'LC|F3NgoSQZ 475.987 57; Found: 475.987 09.

Table 3 Minimum inhibitory concentrations (MIC/ pg-mL ™) of Table 4 Minimum inhibitory concentrations (MIC/ug-mL )
target compounds.  “~” indicated no inhibitory activities; Colleto- and C-score of target compounds. “~” indicated no inhibitory
trichum capsici (C.c.), Valsa mali (V.m.), Aspergillus niger (A.n.), activities; Cryptococcus neoformans (C.n.), Canidia albicans (C.a.),
Rhizoctonia cerealis (R.c.) Aspergillus funigatus (A.f.), Mucor racemosus (M.r.), Epidermo-
hyton floccosum (E.f.) and Trichophyton mentagrophytes (T.m.
Compd. C.c R.c. vV.m. An. phyt (Ef) phyt grophytes ( )
5a 128 64 64 128 Compd. Cn. Ca Af. Mr. Tm Ef C-Score
5h 128 _ _ 128 5a 32 32 16 64 64 32 6.0900
5c 64 128 _ _ 5b 64 64 32 16 128 32 57124
5d 128 128 16 128 5c 64 128 128 128 128 - 5.2215
o B 128 B - 5d 128 - 128 - 128 128 54849
. B . o4 ~ 5e 128 128 32 64 - - 52712
5 B 128 16 128 5f 64 128 128 - - 128 5.1700
5h 128 128 » B 59 128 128 128 - - 128 5.6425
. 5h 16 8 16 32 32 16 6.9928
5i 128 - 128 128
. 5i 32 16 16 16 64 32 62321
5 64 32 32 64 _
5K 128 o4 5j 64 32 32 128 128 64 5.6956
5k 32 128 64 64 128 128 5.4007
5l - 128 - 128
5l 64 128 32 128 64 128 51991
5m - - 128 128
5m 128 - 128 128 - 128 5.0728
" 64 16 64 128 5n 64 64 128 128 - 128 53520
S0 128 16 128 B 50 32 16 16 64 64 64 6.2105
5p 32 64 32 128 5p 64 32 32 16 64 32 6.1187
5 a 128 a 128 5q 64 128 32 64 128 64 52775
o 64 128 32 128 5 64 64 128 128 64 32 51718
5s - 64 32 128 5s 64 128 64 128 - 128 50287
B 128 64 64 64 5t 128 128 64 128 - 128 59326
Su 128 - 128 128 5u 128 128 64 64 128 128 52775
Carbendazim - 64 32 128 Fluconazole 32 64 32 128 - 32 7.6231

AmphotericinB < <2 <2 <2 AmphotericinB <2 <2 <2 <2 <2 <2 -
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Figurel Predicted binding mode of 5h docked into the binding
site of CY P51 14a-sterol demethylase of Candida albicans
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Figure 2 Predicted binding mode of 5c¢c docked into the binding
site of CY P51 14¢-sterol demethylase of Candida albicans
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MET-508 1 SER-378 454 & MR 7k i 2H i i 7K 5 /X
W, IR TR RS B K R ELVE A, R € 3 IR R
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Figure 3 Predicted binding mode of fluconazole docked into
the binding site of CYP51 14a-sterol demethylase of Candida
albicans

At E T 21 N ARWSCERIRE S 1,34
VEE M i BB I €5 A 1T A2 0 o R P B R A Bt
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5n. 50 Xf Re. HuE AL TRHPEX 2 T R, fe i
BIREEIN 16 ng-mL . 1k &4 5) %F C.c.. Rc.. An.
PP G AR TR B2 W R &4 5a. 5h.
5i 1 50 %t Af..CalFiEiHtE (MIC: 8~32ug-mL™)
BAR TR X BE UM (MIC: 32~64 pg-mL™), H
RGP BUREE RS . 2 T g Rk,
B 1,3,4-WE e B B AR G AT AR 5 PH P AR
SR P A P ASE CAR AL, 150 B 1 — W S A 5 400 1) 410 1
YER AT e 530 CYP51 A %,

I ER S

'HNMR, CNMR F1 1D-noesy 1 Bruker AVIII-
600 MHz %M L IR P WA 5E Jil; HR-MS H Bruker
apex ultra 7.0 T {8 HLIH- A5 46 85 7 [m] Ji JL R o3 1% A% 75 2]
FRE A MS B Agilent LC/MSD Trap XCT % i 5k H
I3RS, IS SGW X-4 SR A i . ol
TR 70) A 220 4 59) 356 B 20 g L 7 i 1 2
1 HEMERK
11 &&EY 298K KHECEEE 0.1 mol 1 p-
AR 0.12 mol BT 500 mL RIS, IMAE
0.24 mol S AW 300 mL, Feor it HEg 5,
100 ‘C X Mo TLC FRERMEI, #5556 4 J5 ¥4 2 =i,
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FFGERRG AT pH 1, M RE A G, ik, KiE
KBEIEYE, HOBEDKEZ S (1:1), #E% la~
1c, W Hy 729%~85%. k&M BdE 5 S0k —F

1 gaY 1 4 mL kR G & )
1R TIRRIR Y, SIRMCE 12 h, UK, B KR
HEE R, IR, KBEZEH . H 50%Z B H 45,
BEMA Y 2a~2c. H AN 80%~85%, 1k EHIitI%L
5 P — 3
12 *EYIWMER WAL 0.15 mol % T H
.M 150 mL o, FE R R VRO ) 1 e 22 18 3
0.05 mol b &% 2 I H R Z.FR iAW, 30 min i 5¢, 1
VKIS T HCRE, RN 12 he ST FH/K AL 3 9K,
G AKAH R E R ER IR AT pH 2~3, # 1k 12 h #r i
KIEDUIE - IEKPeAF B4 &4 3a~3c, 7% 72%~
82%. &K S iP5k,
13 LHEMAMER MR ANFE. ZESE RNk
HUARIE I HUZ BE AR R 0.11 mol . A HLEZ 0.11 mol Al
WELWR 30 mL AN AE] 50 mL [, BEPEER
3h AHEER, HEAMNHNE pH 8~9, B HINTH
KEAGTUE, ML, KEFBMLEY) 4a. 4b, 7%
75%~85%. 1t & KdE 5 SRR E — B

M Ry NAREE . W EURILSE IS A IR
AHERNR 0.11 mol AHAEHER 0.11 mol J&nA
F| 100 mL Beifid, SRJE R HE KA I = &
12mL, 7580 CHJi/M2h, AEZEZE, KK
T, S22k 15 mL, 0.5 h Nk, 4SR5 HE A 110 C
[ SR 5 h, A0, 21N 80 mL kK rh, ik H BT
W VKK N HAEA I pH 8~9, i, Kk,
T4, 150 FH DMF AT H,0 (1: 2) IR & VA B 45
i 13 2L &9 dc~4g, 773 70%~88%. L& WAL
1 5 SC RO E — B
1.4 HBirbEY 5a~5u BMIERKR HUbEY 3 (0.01
mol). tL&4%) 4 (0.01 mol) Ak E# 0.5 mL i A F|
20 mL P, InFER 7~8 h, TLC Il (4
W .0 frmik=3 1 5), RN REAHE=ER, X
MR 200 HEERS G (4R OHE - fAmBE=1: 3)
aify, EN1S HARS4 5a~5u, 2R AE 47%~92%.
2 MEBEFEHEMR

AL Z AR BN R E R H R ORAE TR A 2
W5 oy b ) R S SR, R R L H AT R
T AL R 45 55 T2 W 80E & 5 m e
B BH S HE A JURE e 1L AR N 2 A PR A
FitEE R B KA KREXRCEMHEAREIRAH, B
PR 2 R VL RO RAGA R AR $e 4k, ARsk

50K F s AR E 2 KT 4 P R BB A 6 Fh
ZhA9 B AT IS MR o B AR A 4
FH PR BRA R, TGt At i i 2 o SR FH 5 LA
FEEMBERE i, 193] — R PRI E 73] 72 128, 64,
32, 16. 8. 4 Ml 2 ug-mL ™ FES AT . X I8 S 0 B %
J7EE b P ER T ok 32 i ) B R R FE
% 1x10° CFU-mL™". KFE ST 100 pL KB Bl
100 pL fn#| 96 FLAHr (e R A A — 23 B0 ),
TR 5 R T fE IR 28 “C 5 9E 3~6 K, S
JREHEE 35 CR 9% 2~7 R, PLEEA KHRAIK
FE NS NI EE (MIC {H).
3 HFHIEHAR

431 X 738 A Sybyl-X 2.0 H i Surlex-Dock
B IEAT 434, SEAREE O A B S ERE I S B 140-%
LKA (sterol 14a-demethylase, CYP51) [#) 5 1A 45
¥ (ID: 5TZ1) M E H %R E (Protein Data Bank,
PDB) Hi3kf3. XfH 5 E X AN Surflex-Dock
(SFXC), 3248 AT BAR AT BRIEMEIE . A
TR o M R ECAR S5 A B 5 E B B AR 4 T BA Y
B DL P9 1R P A S BB AR B s M I R AT X R B A
SR 5 2T Sybyl-X2.0 # A [1) Surflex-Dock program #
P A &g R 73 7 5 CY P51 [ Sl ik 4 e kAT
P4z, XS RCAR 5 S AR A AT T
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