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Scheme 1 The synthesis route of 2-naphthalenemethyl 1-ferrocenesulfonyl benzimidazole
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1.2 2- 1-
1.2.1 2- 50 mL 5 mmol 5 mmol 5 mL
PPA 567 W 3 4 min
80 C 10% NaOH  pH 9~10 vV
1V =1:1 la 1b
la mp 230 ~231 C ° 230~232°C 'HNMR CDCl, 6§ 4.70 s

2H CH, 7.17~7.20 m 2H C-5H C-6H 7.42 ~7.47 m 4H naphthalene protons 7.47 ~7.51 m
2H C4H C-7TH 7.83 ~7.89 m 2H naphthalene protons 7.98 ~8.00 d 1H J =8.0 Hz naphthalene
proton C,sH, N, /% C83.56 83.69 HS5.36 5.46 N 10.76 10. 84
1b mp 202 ~203 °C ° 203 ~205°C 'HNMR CDCl, & 4.37 s
2H CH, 7.21~7.23 m 2H C-5H C-6H 7.32 ~7.35 m 1H naphthalene proton 7.47 ~7.50 m
2H naphthalene protons 7.51 ~7.53 m 2H C4H C-7H 7.68 ~7.82 m 4H naphtha-lene protons
/% C83.44 83.69 HS5.33 5.46 N 10.77 10.84

1.2.2 FcSO, Cl 6 61.2% mp 74 ~75 C
773 ~74 C
1.2.3 1- 2- 100 mL 0. 005 mol
50 mL 0. 005 5 mol
TLC 24 h 0.074 ~0. 049 mm
1% Vv =1:1 2a 2b
2a 62.5% mp 169 ~ 170 C '"H NMR CDCl;, 6 4.32 ~4.47 m 9H

CoHoFe 4.99 s 2H CH, 7.07 s 1H naphthalene proton 7.26 ~7.31 m 1H naphthalene proton
7.31~7.37 m 2H C-5H C-6H 7.49 ~7.52 m 2H naphthalene protons 7.62 ~7.64 d 1H C-7TH
J=8.0Hz 7.76 ~7.98 d 1H J=8.0 Hz C4H 7.88 ~7.90 m 1H naphthalene protons 7.96 ~
7.98 d 2H J =8.0 Hz naphthalene protons MS m/z % 506 M* 100 257 100 185 43
CyH,,FeN,0,S /% C66.42 66.41 H4.22 4.38 NS5.52 5.53

2b 25.5% mp 191 ~192 °C '"H NMR CDCl, & 4.28 ~4.70 m 9H
CoHoFe 4.45 s 2H CH, 7.10~7.19 m 3H naphthalene proton 7.26 ~7.32 m 2H C-5H C-6H
7.31~7.37 m 2H 7.38 ~7.74 m 4H naphthalene protons 7.67 ~7.69 d 1H J=7.2 Hz C-7H
7.89~7.91 d 1H C4H J=7.2Hz MS m/z % 506 M* 100 257 63 185 50 C,H,FeN,0,S

/% C66.30 66.41 H4.29 4.38 NS5.46 5.53

1.3 2a
0.40 mm x0. 30 mm x 0. 25 mm Bruker Smart APEXTT X
Mo Ko A =0.071 073 nm /20 293 2 K 2.30°<
0<29.00° 7294 5318 R int =0.0156 SHELXL-
97 LP
Fourier R, =0.073 4 wR, =0.0955 GOF =
0.995 304 Fourier 0.408 x 10° e/nm’
-0.461 x10° ¢/nm’
1.4
200 100 50 25 10 mg/L 50%
pythium solani alternaria lycopersici
gibberella nicotiancola gibberella saubinetii Sfusarium oxysporiun f. sp.

niveum 2
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2.1 2a
2a P1 a=0.89055 10 nm b =0.970 34 10 nm
c=1.4610 2 nm «=101.542 2 ° 8=95.811 2 ° y=109.780 10 ° V=1.1443 2 nm’ Z =2
F 000 =526 M, =507.39 D, =1.473 Mg/m® 1 =1.016 mm~' R, =0.038 6 wR, =0.097 9
1 2
1 2a x10* nm x10° nm
Table 1 The atomic coordinates x10°nm and equivalent isotropic displacement
parameters x10° nm of non-hydrogen atoms of compound 2a
Atom x y z U eq Atom x y z U eq
Fe 1 867 1 6905 1 3706 1 38 1 S 1 4564 1 7114 1 3450 1 38 1
N 1 5310 2 6051 2 2697 1 37 1 N 2 5698 2 4902 2 1303 1 43 1
01 4958 2 6 859 2 4352 1 56 1 02 5170 2 8602 1 3314 1 54 1
C1 2027 3 8543 3 4930 2 66 1 C2 922 3 7266 3 5138 2 68 1
C3 -643 3 7028 3 4654 2 68 1 C3 -643 3 7028 3 4654 2 68 1
C3 -643 3 7028 3 4654 2 68 1 C 4 -490 3 8147 3 4153 2 68 1
CS 1164 3 9085 3 4321 2 68 1 C6 1405 2 5032 2 3270 1 43 1
CS5 1164 3 9085 3 4321 2 68 1 C6 1405 2 5032 2 3270 1 43 1
CS5 1164 3 9085 3 4321 2 68 1 C6 1405 2 5032 2 3270 1 43 1
c7 -169 2 479 2 2791 1 52 1 C 8 -52 2 5901 2 2288 1 53 1
Cc9 1600 2 6 867 2 2430 1 45 1 C 10 2498 2 6323 2 3041 1 36 1
C 11 5225 2 4594 2 2767 1 39 1 C 12 4985 2 3851 2 3494 2 54 1
C 13 5005 3 2408 2 3302 2 62 1 C 14 5255 2 1729 2 2433 2 62 1
C 15 5507 2 2473 2 1719 2 56 1 C 16 5481 2 3930 2 1898 1 41 1
C 17 5574 2 6126 2 1769 1 36 1 C 18 5791 2 7478 2 1370 1 42 1
C 19 7579 2 8522 2 1526 1 41 1 C 20 8195 2 9777 2 2274 2 511
C 19 7579 2 8522 2 1526 1 41 1 C 20 8195 2 9777 2 2274 2 51 1
C 21 9829 3 10 768 2 2433 2 61 1 C 22 10 818 2 10 502 2 1839 2 60 1
C 23 10 259 2 9210 2 1062 1 49 1 C 24 11 288 3 8887 3 447 2 69 1
C 25 10 740 3 7645 4 -286 2 86 1 C 26 9122 3 6 654 3 -453 2 81 1
C 27 8088 3 6921 3 120 1 58 1 C 28 8 608 2 8197 2 898 1 43 1
2 2a nm °
Table 2 The selected bond lengthes nm and bond angles ° of compound 2a
Fe 1 —C 10 1.999 0 16 Fel —C 6 2.0319 17
Fe 1 —C 9 2.0347 17 Fe 1 —C 5 2.040 2
Fe 1 —C 4 2.042 2 Fe 1 —C 3 2.039 2
N1 —C 11 1.415 2 S1 —N1 1.6945 14
N1 —C 17 1.411 2 N2 —C 16 1.387 2
N2 —C 17 1.291 2 N 2 —H 2A 0.860 0
Cl —Fel —C 8 160.16 10 C4 —Fel —C 8 106.26 9
C 11 —C 16 —N 2 10.85 14 c8 —C9 —C 10 106.64 16
C3 —Fel —C 8 120.75 9 CS5 —Fel —C 8 123.01 10
C 27 —C 28 —C 23 117.79 17 C20 — 19 —C 28 119.52 16
2.2
2a 2b 3 3 5
5 2a2b  EC, 21.03~56.29 mg/L EC, 33.64 ~
75.40 mg/L Gibberella saubinetit  ECs,
20.82  21.03 mg/L EC,, 33.64  36.29 mg/L
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3 2a 2b

Table 3 The in vitro antimicrobial activity of compounds 2a 2b

Comp. Fungicide name Toxicity regression equation R ECsyy/ mg L7! ECys/ mg L7!
2a pythium solani Y= -9.498 +9.228X 0.9358 37.25 56.08
alternaria lycopersici Y= -10.02 +10. 33X 0.974 8 29.61 42.68
gibberella nicotiancola Y=-5.595+7.571X 0.9351 25.09 41.31
gibberella saubinetii Y= -5.373 +7. 868X 0.973 4 20.82 33.64
Sfusarium oxysporiun f. sp. niveum Y=-9.442 +9.192X 0.968 4 37.25 56.18
2b pythium solani Y= -5.900 +6. 988X 0.988 2 56.29 62.30
alternaria lycopersici Y= -8.146 +8. 735X 0.991 8 31.99 49.29
gibberella nicotiancola Y=-4.942 +6.728X 0.987 17 30.04 52.66
gibberella saubinetii Y=-4.157 +6.922X 0.995 8 21.03 36.29
Sfusarium oxysporiun f. sp. niveum Y=-7.810 +7. 697X 0.959 5 46.16 75.40
contrast pythium solani Y= -10.04 +9.434X 0.958 7 39.29 58.62
alternaria lycopersici Y=-6.083 +5. 667X 0.984 8 90.30 175.8
gibberella nicotiancola Y= -8.680 +6. 800X 0.997 8 102.7 179.0
gibberella saubinetii Y=-5.877 +6.411X 0.987 8 49.73 89.62
Susarium oxysporiun f. sp. niveum Y=-9.908 +9. 530X 0.937 1 36.67 54.50

contrast 50% Carbendazim Wet Powder ECj, the concentration of 50% killed ECys the concentration of 95% killed.
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Synthesis Crystal Structure and Antimicrobial Activity of
Two Novel 2-Naphthalenemethyl Benzimidazole Derivatives

WANG Lu-Yao LI Xiao-Juan CHEN Bang SHI Zhen”
Department of Chemisiry Northwest University Xi'an 710069

Abstract Two novel derivatives of 2-naphthalenemethyl benzimidazole were prepared from the reaction of
ferrocenesulfonylchloride with the corresponding 2-naphthalenemethyl benzimidazole. The new compounds
were characterized by means of elemental analysis MS and 'H NMR. The crystal structure of compound 2a
was determined by X-ray diffraction. The 2a crystals are triclinic with space group P1 and the unit cell
parameters are ¢ =0.890 55 10 nm b6=0.97034 10 nm ¢=1.4610 2 nm «=101.542 2 ° B=
95.811 2 ° y=109.780 10 °© V=1.1443 2 nm’ Z=2 F 000 =526 M, =507.39 D, =
1.473 Mg/m’ ©=1.016 mm~" R, =0.0386 wR, =0.097 9. The antimicrobial activities of the two novel
compounds against five fungicides are superior to that of 50% carbendazim wet powder.
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