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Design, synthesis, and antifungal activity of 3-substituted triazole derivatives
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[Abstract] Objective To study the in vitro antifungal activity of triazole alcohols by introduction of 1, 2, 3-triazole as the side
chain. Methods  Twenty-one novel triazole alcohol compounds were designed, synthesized, and characterized by ' HNMR and MS
All the

synthesized compounds exhibited certain antifungal activities. The MICg, value of compound 7 1-(1H-1, 2, 4-triazole-1-yl)-2-(2, 4-

spectra. The in vitro antifungal activities of the compounds were evaluated using eight kinds of pathogenic fungi. Results

difluorophenyD)-3-[ N, N-(1-substituted-benzyl-4-methylene-1H-1,2, 3-triazole) | against Candida albicans was 0. 25 pg/ml, with its
activity being 4 times that of fluconazole. The MICg, value of compound VI 1-(1H-1,2,4-triazole-1-yD-2-(2,4-difluorophenyD)-3- (N, N-
dipropargyl)-2-propanols against Candida albicans was 0. 015 6 pg/ml, with its activity being 64 times that of fluconazole and 4 times
that of itraconazole. Conclusion The 1,2,3-triazole can be efficiently introduced by intermolecular 1, 3-dipolar cycloaddition. Large side
chains may be a disadvantage for improving the antifungal activity of the title compounds.
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Fig 1 Synthetic route of the title compounds

Conditions: (a) CICH, COCI, AlCl3, 50°C, 5 h, in 80. 0% yield;
(b) CsHsCH3» NaHCO;, 1H-1,2,4-triazole, reflux, 5 h, in41.7%
yield; (¢) C¢HsCH;, (CH3)3SOI, NaOH, cetyltrimethylammonium
bromide, 60°C, 3 h; (d) CH3SO;H, 0°C, 1 h, in 52.6% yield; (e)
CH3;CH,OH, Et;N, 2-propynylamine, reflux, 6 h, in 91% yield; (f)
CH3CN, propargyl bromide, room temperature, 6 h, in 62. 2% yield;
(g) DMSO, NaNj, substituted benzyl bromide, room temperature, 12 h;
(h)CuSO; + 5H,0, VitC-Na,in 50.0%-70.0% yield, two steps
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Tab 1 Yield, melting point, MS, and ' HNMR spectral data of the title compounds

"HNMR (CDCl3)

8.04 (1H, s, triazole-H), 7.71 (1H, s, triazole-H), 7. 28 (2H, s, triazole-H), 6. 70-7. 39 (11H,
m, Ar-H), 5.58 (1H. br, -OH), 5. 54 (4H. s, Ar-CH;- ) 4. 39-4. 51 (2H. dd, J=14. 4 Hz,
1-CHz-), 3.47-3.68 (4H, dd, J=14.4 Hz, Ar-CH;-), 2.74-3. 25 (2H, dd, J=14.4 Hz, 3-CH3-)

8.05 (1H, s, triazole-H), 7.73 (1H, s, triazole-H), 7.27 (2H, s, triazole-H), 6. 70-7. 43 (11H,
m, Ar-H), 5.51 (4H, s, Ar-CH;- ) 4.43-4.51 (2H, dd, J=14.4 Hz, 1-CH,-), 3.47-3. 64 (4H,
dd, J=14.4 Hz., Ar-CH;-), 2.76-3.25 (2H, dd, J=14.4 Hz, 3-CH;-)

8.05 (1H, s, triazole-H), 7.73 (1H, s, triazole-H), 7. 27 (2H, s, triazole-H), 6. 71-7. 60 (11H,
m, Ar-H), 5.54 (1H, br, -OH), 5. 50 (4H, s, Ar-CH:- ) 4. 38-4. 51 (2H, dd, J=14. 4 Hz,
1-CH;-), 3.55-3.65 (4H, dd. J=14.4 Hz, Ar-CH>-), 2.76-3. 25 (2H, dd. J=14.4 Hz, 3-CH;-)

8.05 (1H, s, triazoleeH), 7. 71 (1H, s, triazole-H), 7.35 (2H, s, triazole-H), 6. 70-7. 45 (11H,
m, Ar-H), 5.63 (4H, s, Ar-CH;- ) 4.38-4.52 (2H, dd., J=13.8 Hz, 1-CH;-), 3.54-3. 68 (4H,
dd, J=14.4 Hz, Ar-CH;-), 2.73-3.27 (2H, dd, J=14.4 Hz, 3-CH;-)

8.04 (1H, s, triazole-H), 7.73 (1H, s, triazole-H), 7. 35 (2H, s, triazole-H), 6. 70-7. 61 (11H,
m, Ar-H), 5.47 (1H, br, -OH), 5. 44 (4H. s, Ar-CH,- ) 4. 38-4. 55 (2H, dd, J=14. 4 Hz,
1-CHz-), 3.56-3.66 (4H, dd, J=14.4 Hz, Ar-CH,-), 2.71-3. 27 (2H, dd, J=14.4 Hz, 3-CH;-)

8.06 (1H, s, triazole-H), 7.72 (1H, s, triazole-H), 7.55 (2H, s, triazole-H), 6. 70-7. 64 (11H,
m, Ar-H), 5.63 (4H. s, Ar-CH;- ) 4.40-4.48 (2H, dd. J=14.4 Hz, 1-CH>-), 3.56-3. 70 (4H,
dd, J=14.4 Hz, Ar-CH,-), 2.74-3.28 (2H, dd, J=14.4 Hz, 3-CH:-)

8.03 (1H, s, triazole-H), 7.77 (1H, s, triazole-H), 7.25 (2H, s, triazole-H), 6. 77-7. 59 (11H,
m, Ar-H), 5.52 (4H, s, Ar-CH;- ) 4.41-4.59 (2H, dd, J=14.4 Hz, 1-CH,-), 3.55-3. 65 (4H,
dd, J=14.4 Hz., Ar-CH;-), 2.76-3.25 (2H, dd, J=14.4 Hz, 3-CH;-)

8.05 (1H, s, triazole-H), 7. 74 (1H. s. triazole-H), 7.51 (2H, s, triazole-H), 6. 72-7. 54 (11H.,
m, Ar-H), 5.46 (4H, s, Ar-CH,- ) 4.38-4.57 (2H, dd, J=14.4 Hz, 1-CH;-), 3.51-3. 66 (4H,
dd, J=14.4 Hz, Ar-CH,-), 2.69-3.28 (2H, dd, J=14.4 Hz, 3-CH;-)

8.04 (1H, s, triazole-H), 7.70 (1H. s. triazole-H) . 7. 27 (2H, s, triazole-H). 6. 60-7. 56 (11H.
m, Ar-H), 5.53 (1H, br, -OH), 5. 50 (4H, s, Ar-CH,-) 4. 38-4. 48 (2H, dd, J=14. 4 Hz,
1-CHz-), 3.53-3. 64 (4H, dd, J=14.4 Hz, Ar-CH,-, 2 .71-3. 23 (2H, dd, J=14.4 Hz, 3-

x1

Compd m. p. Yield LC-MS
omp 0/C % [M+H]

1 Oil 61.6 633.3

2 136.1-137.7 58.4 633.3

3 105.4-107.0 64.2 633.3

4 Oil 65.5 665. 3

5 142.1-143.5 67.8 665. 3

6 62.7-64.4  66.9 753.1

7 105. 8-107.2 63.2 753.1

8 149. 2-150. 8 64.4 753.1

9 120.9-122.1 61.7 625. 4

CH:-), 2.27 (6H, s, Ar-CH3)
10 118.8-120.2 68.4 625. 4

8.04 (1H, s, triazole-H), 7.70 (1H, s, triazole-H), 7.26 (2H, s, triazole-H), 6. 64-7.57 (11H,
m, Ar-H), 5.44 (4H, s, Ar-CH,-) 4.38-4.49 (2H, dd, J=14.4 Hz, 1-CH;-), 3. 53-3. 64 (4H,
dd, J=14.4 Hz, Ar-CH;-), 2 .74-3.24 (2H, dd, J=14.4 Hz, 3-CH;-). 2. 35 (6H, s, Ar-CH3)
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'HNMR (CDCls)

11

Oil

105. 2-106. 8

Oil

114.1-115.8

170.9-172. 2

Oil

123.6-124.7

139.7-141. 6

97.4-99.1

20

99.4-101. 1

93.5-95.0

59.

69.

66.

63.

61.

68.

69.

62.

4

w

9

687.3

687.3

687.3

647.3

647.3

647.3

657. 4

735.2

331.1

8.06 (1H, s, triazole-H), 7.74 (1H, s, triazole-H), 7.58 (2H, s, triazole-H), 6. 73-8. 17 (11H,
m, Ar-H), 5.91 (4H. s, Ar-CH;-) 4.41-4.58 (2H, dd. J=14.4 Hz, 1-CH2-), 3. 65-3. 74 (4H,
dd, J=14.4 Hz, Ar-CHz-), 2.76-3.33 (2H, dd, J=14.4 Hz, 3-CH:-)

8.02 (1H, s, triazoleeH), 7. 75 (1H, s, triazole-H), 7.62 (2H, s, triazole-H), 6. 75-8. 23 (11H,
m, Ar-H), 5.64 (4H, s, Ar-CH,- ) 4.35-4.59 (2H, dd, J=14.4 Hz, 1-CH,-), 3.39-3.61 (4H,
dd, J=14.4 Hz, Ar-CH;-), 2.96-3. 30 (2H, dd, J=14.4 Hz, 3-CH;-)

8.03 (1H, s, triazole-H), 7.76 (1H, s, triazole-H), 7. 26 (2H, s, triazole-H), 6. 65-8. 24 (11H,
m, Ar-H), 5.64 (4H, s, Ar-CH;-) 4.36-4.60 (2H, dd, 1-CHz-), 3.56-3. 67 (4H, dd, J=14.4
Hz. Ar-CH;-), 2.70-3.30 (2H, dd. J=13.8 Hz, 3-CHz-)

8.03 (1H, s, triazole-H), 7.74 (1H, s, triazole-H), 7.27 (2H, s, triazole-H), 6. 65-7. 58 (11H,
m, Ar-H), 5.72 (4H., s, Ar-CHz- ) 5. 40 (1H, br, -OH), 4. 40-4. 54 (2H, dd, J=14. 4 Hz,
1-CH;-), 3.59-3.70 (4H, dd, J=14.4 Hz, Ar-CH;-), 2.76-3.29 (2H, dd, J=14.4 Hz, 3-CH;-)

8.04 (1H, s, triazoleeH), 7.77 (1H, s, triazole-H), 7.27 (2H, s, triazole-H), 6. 30-7. 69 (11H,
m, Ar-H), 5.57 (4H, s, Ar-CH,- ) 4.36-4.61 (2H, dd, J=14.4 Hz, 1-CH,-), 3.54-3. 69 (4H,
dd, J=14.4 Hz, Ar-CHz-), 2.76-3.31 (2H, dd, J=14.4 Hz, 3-CHz-)

8.03 (1H, s, triazole-H), 7.75 (1H, s, triazole-H), 7.27 (2H, s, triazole-H), 6. 73-7. 68 (11H,
m, Ar-H), 5.59 (4H. s, Ar-CH;-) 4.37-4.59 (2H, dd. J=14.4 Hz, 1-CH>-), 3.54-3. 65 (4H,
dd, J=14.4 Hz, Ar-CH,-), 2.70-3.28 (2H, dd, J=14.4 Hz, 3-CH;-)

8.04 (1H, s, triazoleeH), 7. 71 (1H, s, triazole-H), 7.27 (2H, s, triazole-H), 6. 65-7. 58 (13H,
m, Ar-H), 5.54 (1H, br, -OH), 5. 50 (4H, s, Ar-CH;- ) 4. 38-4. 51 (2H, dd, J=14. 4 Hz,
1-CHz-), 3.55-3.65 (4H, dd, J=14.4 Hz, Ar-CH,-), 2. 76-3. 25 (2H, dd, J=14.4 Hz, 3-CH;-)

8.04 (1H, s, triazoleeH), 7.71 (1H, s, triazole-H), 7.27 (2H, s, triazole-H), 6. 66-7. 58 (11H,
m, Ar-H), 5.60 (1H, br, -OH), 5. 46 (4H, s, Ar-CH;- ) 4. 38-4. 50 (2H, dd, J=14. 4 Hz,
1-CHz-), 3.81(6H, s, -O-CH3) 3.52-3.63 (4H, dd, J=14.4 Hz, Ar-CH;-), 2. 76-3. 24 (2H, dd,
J=14.4 Hz, 3-CHz-)

8.06 (1H, s, triazole-H), 7. 74 (1H. s. triazole-H), 7. 27 (2H, s, triazole-H), 6. 72-7. 63 (10H.
m, Ar-H), 5. 63 (4H, s, Ar-CH;- ), 5.47(1H, br, -OH), 4. 31-4. 55 (2H, dd, J=14. 4 Hz,
1-CH;-), 3.56-3.67 (4H, dd. J=14.4 Hz, Ar-CH,-), 2.73-3.27(2H, dd, J=14.4 Hz, 3-CH;-)

75 (1H, s, triazole-H), 7.69 (1H, s, triazole-H), 7.26 (2H, s, triazole-H), 6. 65-7. 58 (10H,
m, Ar-H), 5.85 (4H, s, Ar-CHz- ), 5.63 (1H, br, -OH), 4. 41-4, 47 (2H, dd, J=14. 4 Hz,
1-CHz-), 4.63-4.69 (4H, dd, J=14.4 Hz, Ar-CH,-), 2.76-3. 24 (2H, dd, J=14.4 Hz, 3-CH3-)

8.09 (1H, s, triazole-H), 7.79 (1H, s, triazole-H), 7. 27 (2H, s, triazole-H), 6. 76-7. 58 (3H,
m, Ar-H), 5.63 (1H, br, -OH), 4.55-4. 67 (2H, dd, J=14.4 Hz, 1-CH,-), 2. 84-3. 25 (2H, dd,
J=14.4 Hz, 3-CHz-). 3.28(4-H, s, N-CH;-), 2.20 (2H, s, -CH)

2.7

RAEWBEREE
P TR O S T bR L e 2 Al ATCC A bk,

VEH] 8 i

WARBUR L R RA RO I B B3 2 4R 43 20 B oR A% Be A 1]

FHE I REEA PRI B A2 2. X2y

NI S A07 8 7 SRR S N7 15 o S B I 7
(Candida albicans, ATCC76615), Hr 4 B Bk &
(Cryptococcus neo formans, ATCC32609) . i1 F i
BIRE (Candida parapsilosis) i & B H (Can-
dida tropicalis ). 2L 4 B % W ( Trichophyton
rubrum) & SR (Candida Krusei) A& 7{‘%{»
N F I (Microsporum gypseum ) . 38 M 1 2

(Aspergillus fumigatus), ATCC TT(E**HEI/#“#E
B R AR B2 B T ol DR A mP O W 0K ol R A el 2

i 8 FH R0 B M | T BRE I (ketoconazole) | 1 B Mk Al
Fi L ZE ) (terbinafine) . 8RR W | R e sk | B iy o s
28 R B R A 24 2 B A AL AL o O = SR R T
ZRy HY 55 A R R A 2 o e 2 W) A o ORE AR A
eI EIENEEA W%Qﬁ%@??ﬁ%ﬁA(NCCLS)Tﬁ
HE WA M b B B T BORR P S 6  vk T AR Ah Bt
B M L LA BRSP4 i 2k LT 80 06 AR K vk
JEMIC ) PE R FIMT A i, SR 2,
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Tab 2 In vitro antifungal activity of the title compounds

(MICso+ p/[pg * ml™' D

Compd. C.alb C. neo C. par C.tro T.rub C. kru M. gyp A. fum
1 16 64 =64 =64 =>64 =>64 =64 =64
2 4 16 16 64 16 =>64 =64 =64
3 4 4 64 64 4 >64 =64 =64
4 =64 64 =64 =64 >64 >64 =64 =64
5 64 4 =64 16 4 >64 =64 =>64
6 =64 64 =64 =64 >64 >64 =64 =64
7 0. 25 0. 25 16 16 0. 25 16 16 16
8 64 64 =64 >64 >64 >64 =64 =64
9 =64 >64 =>64 =64 =>64 >64 =64 =>64
10 =64 64 >64 =>64 64 =>64 =>64 >64
11 64 64 =64 =>64 =>64 >64 =64 =64
12 >64 >64 =64 =>64 >64 >64 >64 =64
13 64 64 =64 =64 >64 >64 =64 =64
14 64 >64 =64 =64 >64 >64 =64 =64
15 =64 =>64 =64 =>64 >64 >64 =64 =>64
16 64 64 =64 =64 64 >64 =64 =64
17 =64 64 =64 =>64 >64 >64 =64 =64
18 64 64 =64 =64 64 =>64 =>64 =64
19 4 16 4 64 4 =>64 =>64 >64
20 16 4 =>64 =>64 16 =>64 =64 =64
Vi 0.015 6 0.015 6 0.015 6 0.062 5 0.015 6 4 0. 25 64
Itraconazole 0.062 5 0.25 0. 25 0.25 0.25 0.25 0.25 8
Terbinafine 16 16 1 0.5 =>64 1 0.25 4
Ketoconazole 0. 25 0.062 5 0.015 6 0.062 5 0.25 1 0. 25 4
Fluconazole 1 0. 25 0. 25 1 0. 25 4 0.25 =64

C.alb: Candida albicans ; C.neo: Cryptococcus neoformans; C. par: Candida parapsilosis; C.tro: Candida tropicalis; T.rub: Trichophy-

ton rubrum ; C. kru: Candida Krusei ; M. gyp: Microsporum gypseum ; A. fum: Aspergillus fumigatu
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