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Design, synthesis and antifungal activity of novel triazoles containing propyl
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[Abstract] Objective To study the antifungal activity of a new series of triazole compounds with n-propyl side chain and
disubstituted benzyl structure. Methods Eleven target compounds were designed and synthesized. The structures were confirmed
by 'H NMR, and some compounds were confirmed by *C NMR or HRMS. Three fungal strains were selected as experimental
strains, and the antifungal activity was tested in vitro according to the standardized antifungal sensitivity test method recommended
by National Committee for Clinical Laboratory Standards (NCCLS). Results Compound B11 showed better activity against
candida albicans SC5314 than fluconazole and was comparable to posaconazole; Compounds B10, B11 and B4 showed better
activity against cryptococcus neoformanis H99 than fluconazole, while compounds B2, B3, BS, B6 and B7 showed similar activity
to fluconazole against cryptococcus neoformanis H99; while all compounds showed poor activity against aspergillus fumigatus.
Conclusion Some of the target compounds with n-propyl side chain and disubstituted benzyl group structure had certain
antifungal activity and could be identified as potential lead antifungal drugs.
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3 "H NMR(300 MHz, CDCl5) & 8.14 (1H, s, triazole-H), 7.80 (1H, s, triazole-H), 7.59-7.50 (1H, q, Ar-H), 6.85-6.78 (2H, m, Ar-H), 5.06
(1H, s, -OH), 4.60-4.48 (2H, q, J = 11.35 Hz, -CH,), 3.32-3.27 (1H, dd, J/=13.95 Hz, -CH,), 3.19-3.02 (2H, m, —CH,), 2.76-2.72 (1H,
d, J = 13.96 Hz, -CH), 2.46-2.37 (1H, m, -CH,), 2.33-2.24 (1H, m, —-CH,), 2.15 (1H, t, /=2.22 Hz, -CH), 1.34-1.22 (2H, m, —-CH,),
0.79-0.74 (3H, t, J=7.35 Hz, —CH;). *C NMR(75 MHz, CDCl;) 5 164.51-161.04, 160.69-157.27, 151.09, 144.68, 129.52, 125.97,
111.49, 104.30, 78.12, 73.06, 72.37, 58.43, 57.03, 56.19, 43.37, 20.61, 11.40.

Bl 3-F, '"H NMR(300 MHz, CDCLy) & 8.10 (1H, s, triazole-H), 7.77 (1H, s, triazole-H), 7.59 (1H, q, Ar-H), 7.18 (1H, d, triazole-H), 7.05 (3H,
4F d, Ar-H), 6.80 (2H, m, Ar-H), 5.49 (2H, s, -CH,) , 4.56-4.51 (1H, d, J=13.80 Hz, —CH,), 4.01-4.36 (1H, d, J=13.71 Hz, ~CH,), 3.65-
3.49 (2H, q, J=16.28 Hz, -CH,), 3.19-3.14 (1H, d, J=13.24 Hz, -CH,), 2.73-2.68 (1H, d, J=13.90 Hz, ~CH,), 2.27-2.17 (2H, q, J=29.82

Hz, ~CH,), 1.29 (2H, s, —CH,), 0.70-0.65 (3H, t, J=6.78 Hz, —CH,).

B2 2-F, 'H NMR(300 MHz, CDCl;) & 8.10 (1H, d, triazole-H), 7.75 (1H, s, triazole-H), 7.60-7.53 (1H, q, Ar-H), 7.42-7.32 (1H, m, Ar-H), 7.20
6-F (1H, s, triazole-H), 7.00-6.95 (2H, t, Ar-H), 6.82-6.73 (2H, m, Ar-H), 5.61 (2H, s, -CH,), 4.51-4.38 (2H, q, J=13.55 Hz, -CH,), 3.61-
3.46 (2H, q, J/~14.43 Hz, -CH,), 3.17-3.13 (1H, d, /=14.20 Hz, -CH,), 2.73-2.69 (1H, d, J/=13.63 Hz, -CH,), 2.24 (2H, s, -CH,), 1.27

(2H, s, —CH,), 0.70-0.65 (3H, t, J/=6.98 Hz, -CH,).

B3 3-F, 'H NMR(300 MHz, CDCLy) & 8.08 (1H, d, triazole-H), 7.76 (1H, s, triazole-H), 7.63-7.55 (1H, m, Ar-H), 7.11 (1H, s, triazole-H), 6.85-
5-F 6.74 (5H, m, Ar-H), 5.52 (2H, s, -CH,), 4.55-4.51 (1H, d, J=14.25 Hz, -CH,), 4.41-4.36 (1H, d, J=14.25 Hz, —CH,), 3.66-3.50 (2H, q,
J=16.61 Hz, -CH,), 3.19-3.14 (1H, d, J=14.06 Hz, -CH,), 2.73-2.68 (1H, d, J=14.00 Hz, -CH,), 2.34-2.25 (1H, m, ~CH,), 2.21-2.11

(1H, m, ~CH,), 1.36-1.25 (2H, m, —CH,), 0.70-0.65 (3H, t, J=7.34 Hz, —CH;).

B4 2-F, 'H NMR(300 MHz, CDCI;) § 8.09 (1H, d, triazole-H), 7.76 (1H, s, triazole-H), 7.63-7.54 (1H, m, Ar-H), 7.31 (1H, t, Ar-H), 7.17 (1H,
4-F s, triazole-H), 6.91-6.85 (2H, t, Ar-H), 6.84-6.74 (2H, t, Ar-H), 5.53 (2H, s, —CH,), 4.54-4.37 (2H, q, J=17.08 Hz, —-CH,), 3.58-3.53
(2H, d, /=15.43 Hz, -CH,), 3.18-3.14 (1H, d, /=11.92 Hz, -CH,), 2.74-2.71 (1H, d, J/=9.30 Hz, —CH,), 2.27-2.20 (2H, d, J=20.71 Hz,

—CH,), 1.29-1.25 (2H, d, J/=12.28 Hz, -CH,), 0.70-0.66 (3H, t, J/=6.27 Hz, —CHj;).

B5 2-F, 'H NMR(300 MHz, CDCLy) & 8.10 (1H, d, triazole-H), 7.77 (1H, s, triazole-H), 7.63-7.55 (1H, m, Ar-H), 7.20 (1H, s, triazole-H), 7.11-
5-F 7.05 (2H, m, Ar-H), 6.94 (1H, s, Ar-H), 6.84-6.75 (2H, m, Ar-H), 5.56 (2H, s, ~CH,), 4.55-4.39 (2H, q, J=16.18 Hz, —CH,), 3.64-3.50
(2H, d, J=13.86 Hz, -CH,), 3.20-3.15 (1H, d, J=15.01 Hz, ~CH,), 2.75-2.71 (1H, d, J/=13.51 Hz, -CH,), 2.29-2.22 (2H, d, J=21.24 Hz,

~CH,), 1.30 (2H, s, ~CH,), 0.69 (3H, s, ~CHj).

B6 3-Cl, 'H NMR(300 MHz, CDCl;) § 8.11 (1H, d, triazole-H), 7.78 (1H, s, triazole-H), 7.63-7.55 (1H, m, Ar-H), 7.47-7.44 (1H, d, Ar-H), 7.35
4-Cl (1H, s, triazole-H), 7.11-7.09 (2H, d, Ar-H), 6.84-6.75 (2H, m, Ar-H), 5.49 (2H, s, —CH,), 4.56-4.52 (1H, d, J/=14.13 Hz, -CH,), 4.41-
4.36 (1H, d, J/=14.25 Hz, —-CH,), 3.66-3.49 (2H, q, J/=16.49 Hz, —-CH,), 3.19-3.14 (1H, d, J/=13.33 Hz, —-CH,), 2.73-2.68 (1H, d, J/=13.27

Hz, -CH,), 2.28-2.17 (2H, d, /=31.32 Hz, -CH,), 1.29 (2H, s, —CH,), 0.70-0.65 (3H, t, J/=7.24 Hz, -CHj).

B7 2-Cl,'"H NMR(300 MHz, CDCL,) § 8.13 (1H, d, triazole-H), 7.77 (1H, s, triazole-H), 7.62-7.54 (1H, m, Ar-H), 7.50-7.47 (1H, dd, Ar-H),
3-Cl 7.25-7.19 (2H, t, Ar-H), 7.05 (1H, d, triazole-H), 6.84-6.73 (2H, m, Ar-H), 5.68 (2H, s, ~CH,), 4.55-4.39 (2H, q, J=15.71 Hz, -CH,),
3.64-3.50 (2H, q, J=14.53 Hz, ~CH,), 3.19-3.14 (1H, d, J=14.05 Hz, -CH,), 2.75-2.70 (1H, d, J=13.48 Hz, -CH,), 2.28-2.22 (2H, d,

J=20.34 Hz, -CH,), 1.29 (2H, s, ~CH,), 0.71-0.65 (3H, t, /=7.28 Hz, -CH).

B8 3-Cl, 'H NMR(300 MHz, CDCl;) § 8.12 (1H, d, triazole-H), 7.78 (1H, s, triazole-H), 7.64-7.56 (1H, m, Ar-H), 7.36 (1H, s, triazole-H), 7.13
5-Cl (3H, s, Ar-H), 6.86-6.75 (2H, m, Ar-H), 5.49 (2H, s, —-CH,), 4.58-4.53 (1H, q, J=13.92 Hz, —-CH,), 4.42-4.37 (1H, q, J=14.61 Hz,
—CH,), 3.62-3.55 (2H, d, J/=21.03 Hz, —CH,), 3.20-3.15 (1H, d, J=13.23 Hz, —-CH,), 2.72-2.68 (1H, d, J/=10.65 Hz, —CH,), 2.29-2.18

(2H, d, J=35.37 Hz, —-CH,), 1.30 (2H, s, —CH,), 0.69 (3H, s, —CH3).

B9 2-Cl, '"H NMR(300 MHz, CDCl;) § 8.10 (1H, d, triazole-H), 7.76 (1H, s, triazole-H), 7.63-7.54 (1H, m, Ar-H), 7.39-7.31 (2H, t, Ar-H), 7.21
5-Cl (1H, s, triazole-H), 7.13 (1H, s, Ar-H), 6.84-6.75 (2H, m, Ar-H), 5.61 (2H, s, ~CH,), 4.55-4.50 (1H, d, J=13.47 Hz, —~CH,), 4.44-4.39
(1H, q, J=14.43 Hz, —CH,), 3.65-3.51 (2H, q, J=14.43 Hz, -CH,), 3.20-3.16 (1H, d, J=13.14 Hz, -CH,), 2.75-2.70 (1H, d, J=13.55 Hz,

~CH,), 2.29-2.22 (2H, d, J=21.33 Hz, -CH,), 1.28 (2H, s, -CH,), 0.69 (3H, s, ~CH).
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B10 3-Cl 'H NMR(300 MHz, CDCl;) § 8.13 (1H, d, triazole-H), 7.78 (1H, s, triazole-H), 7.62-7.54 (1H, m, Ar-H), 7.32-7.30 (1H, d, Ar-H),
4-F 7.15-7.13 2H, d, Ar-H), 7.09 (1H, s, triazole-H), 6.83-6.73 (2H, m, Ar-H), 5.47 (2H, s, ~CH,), 4.55-4.36 (2H, q, J=19.44 Hz, -CH,),
3.65-3.48 (2H, q, J=16.33 Hz, ~CH,), 3.18-3.13 (1H, d, J=13.91 Hz, -CH,), 2.72-2.68 (1H, d, J=13.77 Hz, -CH,), 2.33-2.24 (1H, m,
~CH,), 2.20-2.10 (1H, m, ~CH,), 1.29 (2H, s, ~CH,), 0.69-0.64 (3H, t, J=7.31 Hz, ~CH,).*C NMR(75 MHz, CDCI3) § 167.88-164.42,
164.02-160.59, 163.30, 159.98, 154.85, 148.29, 135.22, 133.72, 133.15, 131.26, 129.69, 125.38, 125.14, 120.71, 114.88, 107.58, 75.57,
61.42, 60.72, 59.63, 56.25, 52.75, 23.57, 14.81.
B11 3-Br, 'H NMR(300 MHz, CDCly) 5 8.08 (1H, d, triazole-H), 7.77 (1H, s, triazole-H), 7.66 (1H, s, Ar-H), 7.63-7.55 (1H, m, Ar-H), 7.32 (2H,
5-Br d, Ar-H), 7.10 (1H, d, triazole-H), 6.85-6.74 (2H, m, Ar-H), 5.47 (2H, s, -CH,), 5.33 (1H, s, -OH), 4.56-4.52 (1H, d, J=14.16 Hz,
—CH,), 4.41-4.36 (1H, d, J=14.22 Hz, ~CH,), 3.67-3.50 (2H, q, J=16.40 Hz, ~CH,), 3.20-3.16 (1H, d, J=13.56 Hz, ~CH,), 2.73-2.68
(1H, d, J=14.27 Hz, -CH,), 2.29-2.19 (2H, d, J=29.70 Hz, -CH,), 1.29 (2H, s, ~CH,), 0.71-0.66 (3H, t, J/=7.31 Hz, -CH;)."*C
NMR(300 MHz, CDCly) § 164.50-161.03, 160.61-157.19, 150.88, 144.93, 138.40, 134.51, 129.75, 129.61, 129.61, 127.97, 126.35,
123.64, 123.64, 122.10, 111.51, 104.18, 72.23, 58.02, 57.36, 56.07, 52.66, 49.39, 20.18, 11.40.
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B7 2-Cl, 3-Cl 535.15 536.1546
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