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1. 95% CI, regression equation and R
2 
of EC50 values. 

NO. 
S. sclerotiorum B. cinerea F. graminearum M. oryzae 

Y=ax+b R2
 95% CI  Y=ax+b R2

 95% CI  Y=ax+b R2
 95% CI  Y=ax+b R2

 95% CI  

1a y = 1.68x + 4.33 0.917 0.675~9.26 y = 6.97x - 4.70 0.987 21.2~28.6 y = 2.54x + 2.04 0.931 11.9~18.3 y = 3.55x + 1.57 0.927 5.43~11.6 

1b - - - - - - - - - - - - 

1c - - - y = 5.49x + 1.17 0.929 4.00~6.23 y = 6.94x - 1.20 0.909 6.98~8.77 y = 2.93x + 2.68 0.978 4.53~8.58 

1d - - - y = 6.86x - 1.01 0.925 6.62~8.57 y = 10.7x - 6.96 0.928 12.0~14.6 y = 5.12x + 0.797 0.967 5.53~7.95 

1e y = 1.11x + 6.59 0.960 1.00x10
-4

~9.74 y = 2.19x + 6.99 0.904 0.0134~1.22 y = 4.36x + 2.95 0.931 1.41~6.21 y = 2.38x + 3.15 0.966 3.97~8.97 

1f y = 6.62x - 4.36 0.991 22.1~30.7 y = 1.55x + 2.74 0.985 20.3~41.3 y = 10.6x - 8.43 0.941 10.4~32.3 - - - 

1g y = 6.82x - 2.51 0.920 11.4~14.0 y = 1.76x + 2.57 0.967 17.8~32.2 y = 10.5x - 8.37 0.942 13.9~25.3 y = 1.72x + 3.41 0.976 5.63~12.5 

1h y = 6.87x - 1.02 0.925 6.63~8.58 y = 8.43x - 4.91 0.944 13.8~16.3 y = 6.96x - 3.92 0.912 16.9~21.8 y = 5.45x + 0.235 0.958 6.49~8.69 

1i y = 10.4x - 6.44 0.923 11.6~13.7 y = 2.13x + 2.02 0.959 19.2~32.6 y = 7.36x - 4.42 0.934 16.4~22.1 y = 3.50x + 1.11 0.970 11.1~15.3 

1j - - - y = 1.63x + 3.21 0.948 9.09~17.4 y = 1.00x + 3.97 0.901 6.28~18.3 y = 1.56x + 5.08 0.979 0.0230~34.6 

2a y = 6.54x - 0.557 0.913 6.23~8.03 y = 10.8x - 5.14 0.924 5.30~14.2 y = 6.67x + 0.142 0.929 4.82~5.93 y = 3.58x + 1.33 0.972 8.94~12.6 

2b - - - - - - - - - - - - 

2c y = 10.2x - 6.19 0.928 11.4~13.9 y = 4.97x + 2.68 0.956 2.36~3.67 y = 9.79x - 3.14 0.969 6.24~7.38 y = 2.67x + 3.32 0.960 2.58~7.04 

2d y = 5.23x + 1.53 0.907 3.50~6.14 y = 5.44x + 1.31 0.933 3.82~5.96 y = 6.27x + 0.874 0.939 4.09~5.07 y = 3.34x + 2.06 0.992 6.03~9.66 

2e y = 3.60x + 7.75 0.932 9.00x10
-3

~3.30 y = 2.66x + 5.65 0.904 0.189~1.71 y = 6.17x + 1.32 0.964 3.47~4.51 y = 2.03x + 4.36 0.927 1.50~2.87 

2f y = 6.42x - 4.86 0.919 28.9~41.0 - - - - - - y = 3.03x + 0.501 0.960 24.0~39.0 

2g y = 5.50x + 1.19 0.933 3.98~6.15 y = 3.46x + 1.70 0.947 7.13~11.4 y = 10.1x - 3.56 0.970 6.34~7.81 y = 3.98x + 0.994 0.995 8.56~12.1 

2h y = 5.98x + 0.560 0.903 4.59~6.66 y = 6.58x - 1.25 0.973 7.28~11.0 y = 9.31x - 2.41 0.914 5.35~7.32 y = 4.90x - 0.796 0.963 13.2~17.5 

2i y = 10.5x - 6.72 0.927 11.8~14.2 y = 5.56x + 0.245 0.951 5.97~8.62 y = 6.17x - 1.72 0.906 10.2~14.8 y = 6.79x - 3.74 0.905 17.1~21.8 

2j y = 5.01x - 2.24 0.901 23.8~32.9 y = 0.621x + 4.93 0.901 0.372~4.37 y = 1.83x + 3.85 0.905 3.22~5.62 y = 1.27x + 5.93 0.947 0.00910~3.94 

3c y = 10.4x - 6.51 0.924 11.7~13.8 y = 2.38x + 2.46 0.921 9.22~15.0 y = 9.70x - 3.09 0.972 6.11~7.62 y = 2.50x + 3.16 0.994 3.55~8.31 

3d y = 5.48x - 3.03 0.912 24.9~34.2 y = 1.03x + 3.92 0.981 6.70~18.6 y = 1.68x + 3.64 0.969 4.76~8.73 y = 0.814x + 4.68 0.919 0.371~16.4 

3e y = 2.19x + 6.98 0.952 2.00x10
-4

~7.84 y = 2.83x + 5.46 0.923 0.332~1.43 y = 1.98x + 3.54 0.968 3.99~7.52 y = 1.97x + 3.02 0.906 7.46~13.7 
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3f y = 6.25x - 3.87 0.923 22.4~30.6 y = 3.87x - 0.213 0.984 18.6~26.7 - - - y = 5.13x - 2.90 0.926 29.3~41.1 

3g y = 6.11x + 0.230 0.932 5.11~7.12 y = 5.40x - 0.510 0.977 8.82~12.4 y = 6.64x – 5.00 0.900 26.6~38.7 y = 9.14x - 5.65 0.956 13.4~16.0 

3h y = 3.65x + 3.17 0.901 1.80~5.59 y = 3.51x + 1.76 0.945 6.51~10.7 y = 8.99x - 5.43 0.936 13.1~16.0 y = 4.87x - 0.157 0.982 9.60~13.6 

3i y = 10.3x - 6.31 0.920 11.4~13.6 y = 8.87x - 5.05 0.902 11.6~15.8 y = 5.77x - 3.34 0.970 22.8~34.3 y = 3.93x + 0.337 0.991 13.0~18.2 

3j y = 5.62x - 2.84 0.942 21.4~28.9 y = 2.68x + 2.32 0.915 7.63~13.1 y = 6.23x - 0.0746 0.910 5.66~7.50 y = 4.00x + 2.73 0.928 2.26~6.01 

4a - - - - - - - - - - - - 

4b y = 1.93x + 4.54 0.924 0.377~7.85 y = 5.83x - 0.209 0.992 6.75~9.05 y = 8.89x - 5.48 0.928 13.9~16.5 y = 2.80x + 2.02 0.926 9.46~14.0 

4c - - - y = 6.21x - 3.83 0.937 21.6~32.3 y = 2.83x + 0.730 0.909 25.0~41.2 y = 6.06x - 3.46 0.915 21.0~29.5 

4d - - - y = 5.70x - 3.50 0.965 26.0~36.8 - - - y = 5.33x - 3.23 0.926 30.0~41.3 

4e y = 4.01x + 7.49 0.922 0.0574~0.995 y = 2.28x + 6.89 0.949 0.0334~8.50 y = 2.26x + 3.87 0.958 2.40~4.14 y = 2.28x + 4.66 0.947 0.957~2.07 

4f y = 3.29x - 0.176 0.900 27.1~52.2 y = 6.52x - 4.29 0.990 22.5~31.5 y = 5.95x - 4.61 0.956 33.7~50.5 y = 5.56x - 3.60 0.987 28.6~43.2 

4g y = 4.87x - 1.14 0.932 16.2~20.7 - - - y = 7.66x - 6.16 0.923 23.8~34.5 y = 7.15x - 5.02 0.969 21.6~29.3 

4h - - - - - - - - - - - - 

4i - - - y = 6.40x - 4.28 0.957 23.2~34.4 y = 5.62x - 4.31 0.954 37.4~54.9 y = 5.68x - 3.65 0.990 27.6~40.1 

4j - - - y = 0.833x + 4.38 0.931 2.07~15.1 y = 5.68x + 0.805 0.908 4.52~6.65 - - - 

ASB - - - - - - y = 2.05x - 8.82 0.917 9.29~81.0 - - - 
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2. Characterization data for target compounds
a
. 

Bis (quinolin-8-ol) zinc (II) (1a): Yellow solid, yield 90%, mp 389-389 °C. 1H NMR 

(400 MHz, DMSO-d6) δ 8.85 (dd, J = 4.2, 1.7 Hz, 2H), 8.32 (dd, J = 8.3, 1.7 Hz, 2H), 

7.54 (dd, J = 8.3, 4.1 Hz, 2H), 7.45 (t, J = 7.8 Hz, 2H), 7.38-7.40 (m, 2H), 7.10 (dd, J 

= 7.4, 1.6 Hz, 2H).
13

C NMR (100 MHz, DMSO-d6) δ 153.78 (2C), 148.59 (2C), 

138.94 (2C), 136.51 (2C), 129.26 (2C), 127.96 (2C), 122.29 (2C), 118.18 (2C), 

111.75 (2C).
 
FT-IR, KBr Disc, cm

-1
: 3048.2 v(Ar-H); 1593.4, 1578.6, 1507.5, 1472.4 

v(C=C); 1381.3, 1260.4 v(C-O); 781.1, 740.9 v(Ar-H); 574.4, 544.3 v(Zn-N，Zn-O). 

Bis (2-methylquinolin-8-ol) zinc (II) (1b): Yellow solid, yield 98%, mp 289-290 °C. 

1
H NMR (400 MHz, DMSO-d6) δ 8.28 (d, J = 8.4 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H), 

7.28 (t, J = 7.9 Hz, 2H), 6.90 (d, J = 8.0 Hz, 2H), 6.71 (d, J = 7.7 Hz, 2H), 2.94 (s, 6H). 

13
C NMR (100 MHz, DMSO-d6) δ 157.11 (2C), 152.96 (2C), 138.26 (2C), 136.58 

(2C), 127.39 (2C), 126.83 (2C), 123.06 (2C), 118.00 (2C), 111.53 (2C), 25.18 (2C). 

FT-IR, KBr Disc, cm
-1

: 3051.3 v(Ar-H); 2965.4 v(-CH3); 1605.1, 1591.3, 1567.9, 

1507.4, 1462.2 v(C=C); 1378.4 v(-CH3); 833.3, 749.5 v(Ar-H); 1261.3, 1100.2 v(C-O); 

540.2, 499.4 v(Zn-N，Zn-O). 

Bis (5-chloroquinolin-8-ol) zinc (II) (1c): Yellow solid, yield 85%, mp 395-396 °C. 

1
H NMR (400 MHz, DMSO-d6) δ 8.95 (dd, J = 4.1, 1.6 Hz, 2H), 8.49 (dd, J = 8.6, 1.6 

Hz, 2H), 7.70-7.74 (m, 2H), 7.61 (d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.3 Hz, 2H).
13

C 

NMR (100 MHz, DMSO-d6) δ 153.50 (2C), 149.40 (2C), 139.49 (2C), 132.91 (2C), 

128.00 (2C), 126.45 (2C), 123.48 (2C), 118.95 (2C), 112.05 (2C). FT-IR, KBr Disc, 

cm
-1

: 3047.1 v(Ar-H); 1595.4, 1573.1, 1492.4, 1455.9 v(C=C); 1381.2, 1259.1, 1109.8 

(C-O); 783.1, 737.4 v(Ar-H); 725.0 v(C-Cl); 531.3, 499.4 v(Zn-N，Zn-O). 

Bis (5-bromoquinolin-8-ol) zinc (II) (1d): Yellow solid, yield 90%, mp 231-232 °C. 

1
H NMR (400 MHz, DMSO-d6) δ 8.92 (dd, J = 4.1, 1.5 Hz, 2H), 8.42 (dd, J = 8.6, 1.5 

Hz, 2H), 7.77 (d, J = 8.2 Hz, 2H), 7.70-7.73 (m, 2H), 7.06 (d, J = 8.2 Hz, 2H). 
13

C 

NMR (100 MHz, DMSO-d6) δ 154.12 (2C), 149.41 (2C), 139.80 (2C), 135.37 (2C), 

131.52 (2C), 127.74 (2C), 123.82 (2C), 112.81 (2C), 108.80 (2C).
 
FT-IR, KBr Disc, 

cm
-1

: 3056.1 v(Ar-H); 1603.2, 1571.1, 1501.4, 1464.9 v(C=C); 1391.4, 1225.2, 1111.2 
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v(C-O); 788.3, 736.8 v(Ar-H); 620.1 v(C-Br); 560.1, 503.7 v(Zn-N，Zn-O). 

Bis (5-nitroquinolin-8-ol) zinc (II) (1e): Yellow solid, yield 97%, mp 289-390 °C.
 1
H 

NMR (400 MHz, DMSO-d6) δ 9.51 (d, J = 9.0 Hz, 2H), 8.70-8.46 (m, 4H), 7.86 (t, J = 

4.7 Hz, 2H), 6.70 (d, J = 9.5 Hz, 2H). 
13

C NMR (100 MHz, DMSO-d6) δ 161.10 (2C), 

149.62 (2C), 137.72 (2C), 135.52 (2C), 132.85 (2C), 129.51 (2C), 125.68 (2C), 

122.98 (2C), 110.45 (2C). FT-IR, KBr Disc, cm
-1

: 3051.4 v(Ar-H); 1598.1, 1573.2, 

1496.4, 1458.3 v(C=C); 1380.4 v(NO2); 1260.4, 1107.3 v(C-O); 784.3, 739.6 v(Ar-H); 

542.1, 501.2 v(Zn-N，Zn-O). 

Bis (5, 7-diiodoquinolin-8-ol) zinc (II) (1f): Yellow solid, yield 57%, mp 373-374 °C. 

1
H NMR (400 MHz, DMSO-d6) δ 8.88 (d, J = 4.5 Hz, 2H), 8.34 (s, 2H), 8.29 (dd, J = 

8.5, 1.5 Hz, 2H), 7.71-7.74 (m, 2H). 
13

C NMR (100 MHz, DMSO-d6) δ 155.29 (2C), 

150.07 (2C), 145.01 (2C), 140.50 (2C), 138.44 (2C), 130.07 (2C), 124.63 (2C), 85.72 

(2C), 81.46 (2C). FT-IR, KBr Disc, cm
-1

: 3056.1 v(Ar-H); 1589.1, 1543.1, 1478.4, 

1445.0 v(C=C); 1373.1, 1108.9 v(C-O); 927.3, 846.4, 782.3, 741.6 v(Ar-H); 563.4, 

501.9 v(Zn-N，Zn-O). 

Bis (5-chloro-7-iodoquinolin-8-ol) zinc (II) (1g): Yellow solid, yield 45%, mp 

349-350 °C.
 1

H NMR (400 MHz, DMSO-d6) δ 8.50-8.45 (m, 4H), 7.90 (s, 2H), 

7.69-7.72 (m, 2H). 
13

C NMR (100 MHz, DMSO-d6) δ 154.03 (2C), 150.09 (2C), 

137.94 (2C), 135.40 (2C), 133.44 (2C), 126.13 (2C), 123.87 (2C), 119.85 (2C), 79.41 

(2C). FT-IR, KBr Disc, cm
-1

: 3068.4 v(Ar-H); 1593.3, 1572.1, 1553.0, 1486.1 v(C=C); 

1350.1, 1245.6, 1125.0 v(C-O); 961.4, 875.3, 784.1, 766.5 v(Ar-H); 749.3 v(C-Cl); 

577.4, 505.1 v(Zn-N，Zn-O). 

Bis (5, 7-dichloroquinolin-8-ol) zinc (II) (1h): Yellow solid, yield 70%, mp 

343-344 °C.
 1

H NMR (400 MHz, DMSO-d6) δ 8.56 (d, J = 4.3 Hz, 2H), 8.50 (d, J = 

8.5 Hz, 2H), 7.68-7.72 (m, 4H). 
13

C NMR (100 MHz, DMSO-d6) δ 150.33 (2C), 

149.71 (2C), 139.42 (2C), 133.31 (2C), 128.27 (2C), 125.27 (2C), 123.63 (2C), 

119.37 (2C), 116.02 (2C). FT-IR, KBr Disc, cm
-1

: 3073.1 v(Ar-H); 1595.4, 1565.3, 

1490.9, 1449.2 v(C=C); 1396.2, 1235.9, 1115.6 v(C-O); 965.8, 886.3, 784.1, 747.0 

v(Ar-H); 625.3 v(C-Cl); 593.2, 504.4 v(Zn-N，Zn-O). 
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Bis (5, 7-dibromoquinolin-8-ol) zinc (II) (1i): Yellow solid, yield 70%, mp 

378-379 °C.
 1

H NMR (400 MHz, DMSO-d6) δ 8.48 (d, J = 4.6 Hz, 2H), 8.42 (d, J = 

8.5 Hz, 2H), 7.93 (s, 2H), 7.68-7.71 (m, 2H). 
13

C NMR (100 MHz, DMSO-d6) δ 

151.55 (2C), 150.29 (2C), 139.42 (2C), 135.88 (2C), 133.74 (2C), 126.94 (2C), 

124.13 (2C), 109.26 (2C), 105.56 (2C). FT-IR, KBr Disc, cm
-1

: 3066.4 v(Ar-H); 

1590.5, 1558.1, 1486.4, 1453.2 v(C=C); 1391.4, 1113.0 v(C-O); 941.2, 863.6, 782.1, 

745.3 v(Ar-H); 740.1, 640.7 v(C-Br); 574.2 v(Zn-N，Zn-O). 

Bis (5, 7-dichloro-2-methylquinolin-8-ol) zinc (II) (1j): Yellow solid, yield 97%, mp 

387-388 °C.
 1

H NMR (400 MHz, DMSO-d6) δ 8.49 (d, J = 8.5 Hz, 2H), 7.72 (d, J = 

8.6 Hz, 2H), 7.64 (s, 2H), 3.06 (s, 6H). 
13

C NMR (100 MHz, DMSO-d6) δ 159.44 

(2C), 148.87 (2C), 138.87 (2C), 133.22 (2C), 127.13 (2C), 124.46 (2C), 123.50 (2C), 

119.50 (2C), 115.85 (2C), 25.04 (2C). FT-IR, KBr Disc, cm
-1

: 3082.4 v(Ar-H), 2928.1 

v(-CH3); 1602.3, 1572.1, 1556.3, 1496.0 v(C=C); 1369.1 v(-CH3); 1180.4 v(C-O); 

777.7, 742.4 v(Ar-H); 544.8, 474.3 v(Zn-N，Zn-O). 

Bis (quinolin-8-ol) manganese (II) (2a): Red solid, yield 90%, mp > 400 °C. FT-IR, 

KBr Disc, cm
-1

: 3048.1 v(Ar-H); 1602.4, 1579.5, 1496.7, 1464.1 v(C=C); 1260.4, 

1103.5 v(C-O); 824.3, 756.5 v(Ar-H). 

Bis (2-methylquinolin-8-ol) manganese (II) (2b): Red solid, yield 89%, mp > 400 °C. 

FT-IR, KBr Disc, cm
-1

: 3051.2 v(Ar-H); 2921.4 v(-CH3); 1600.1, 1566.5, 1507.3, 

1429.0 v(C=C); 1375.4 v (-CH3); 1264.7, 1120.1 v(C=C); 840.1, 760.3 v (Ar-H). 

Bis (5-chloroquinolin-8-ol) manganese (II) (2c): Red solid, yield 85%, mp > 400 °C. 

FT-IR, KBr Disc, cm
-1

: 3078.4 v(Ar-H); 1576.3, 1535.9, 1497.0, 1460.2 v(C=C); 

1270.3, 1115.3 v(C-O); 824.4, 786.1, 739.4 v (Ar-H); 640.5, 620.7 v(C-Cl). 

Bis (5-bromoquinolin-8-ol) manganese (II) (2d): Yellow solid, yield 76%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3075.3 v(Ar-H); 1625.3, 1575.1, 1493.4, 1457.9 

v(C=C); 1267.4, 1117.3 v(C-O); 824.4, 783.2, 735.1 v(Ar-H). 

Bis (5-nitroquinolin-8-ol) manganese (II) (2e): Yellow solid, yield 80%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3038.1 v(Ar-H); 1601.3, 1580.4, 1490.5, 1463.1 

v(C=C); 1365.4 v(NO2); 1125.3, 1010.9 v(C-O); 845.4, 792.5, 739.3 v(Ar-H). 
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Bis (5, 7-diiodoquinolin-8-ol) manganese (II) (2f): Red solid, yield 67%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3056.2 v(Ar-H), 1588.9, 1543.2, 1476.8 v(C=C); 

1280.4, 1110.8 v(C-O); 740.4, 660.6 v(Ar-H). 

Bis (5-chloro-7-iodoquinolin-8-ol) manganese (II) (2g): Yellow solid, yield 70%, mp 

393-394 °C. FT-IR, KBr Disc, cm
-1

: 3065.3 v(Ar-H); 1592.4, 1549.1, 1485.2, 1439.1, 

v(C=C); 1257.9, 1128.3 v(C-O); 960.4, 849.3, 783.6, 735.3 v(Ar-H); 650.9 v(C-Cl). 

Bis (5, 7-dichloroquinolin-8-ol) manganese (II) (2h): Yellow solid, yield 57%, mp 

380-381 °C. FT-IR, KBr Disc, cm
-1

: 3073.4 v(Ar-H); 1614.2, 1580.8, 1497.4, 1403.4 

v(C=C); 1275.4, 1250.5, 1150.5 v(C-O); 958.1, 811.8, 787.3, 735.4 v(Ar-H); 656.1 

v(C-Cl). 

Bis (5, 7-dibromoquinolin-8-ol) manganese (II) (2i): Red solid, yield 60%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3070.1 v(Ar-H); 1557.4, 1484.2, 1448.3 (C=C); 

1290.4, 1245.3, 1129.4 v(C-O); 941.3, 860.7, 785.4, 740.4 v(Ar-H). 

Bis (5, 7-dichloro-2-methylquinolin-8-ol) manganese (II) (2j): Red solid, yield 77%, 

mp > 400 °C. FT-IR, KBr Disc, cm
-1

: 3080.3 v(Ar-H); 2965.1 v(-CH3); 1600.3, 1553.2, 

1495.9, 1422.1 v(C=C); 1365.3 v(-CH3); 1240.2, 1130.4 v(C-O); 800.1 v(C-Cl); 775.1, 

739.3 v(Ar-H). 

Bis (5-chloroquinolin-8-ol) nickel (II) (3c): Yellow solid, yield 80%, mp 383-384 °C. 

FT-IR, KBr Disc, cm
-1

: 3068.2 v(Ar-H); 1634.5, 1583.1, 1501.2, 1460.4 v(C=C); 

1290.1, 1265.4, 1100.5 v(C-O); 819.3, 782.5, 727.1 v(Ar-H); 690.2 v(C-Cl). 

Bis (5-bromoquinolin-8-ol) nickel (II) (3d): Yellow solid, yield 87%, mp > 400 °C. 

FT-IR, KBr Disc, cm
-1

: 3116.3 v(Ar-H); 1622.3, 1585.1, 1501.5, 1457.6 v(C=C); 

1275.6 v(C-O); 780.7, 743.2 v(Ar-H); 612.3 v(C-Br). 

Bis (5-nitroquinolin-8-ol) nickel (II) (3e): Yellow solid, yield 80%, mp 384-385 °C. 

FT-IR, KBr Disc, cm
-1

: 3062.3 v(Ar-H); 1600.4, 1566.3, 1508.2, 1474.1 v(C=C); 

1360.2 v(NO2); 1260.3, 1125.4 v(C-O); 842.3, 819.6,793.3, 742.1 v(Ar-H). 

Bis (5, 7-diiodoquinolin-8-ol) nickel (II) (3f): Yellow solid, yield 54%, mp 

393-394 °C. FT-IR, KBr Disc, cm
-1

: 3049.4 v(Ar-H); 1571.9, 1547.4, 1479.3, 1444.1 

v(C=C); 1300.4, 1240.8, 1126.4 v(C-O); 873.6, 855.2, 804.1, 764.8 v(Ar-H). 
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Bis (5-chloro-7-iodoquinolin-8-ol) nickel (II) (3g): Yellow solid, yield 52%, mp 

348-349 °C. FT-IR, KBr Disc, cm
-1

: 3071.8 v(Ar-H); 1573.1, 1555.3, 1488.2, 1444.1 

v(C=C); 1285.9, 1190.6 v(C-O); 961.4, 874.9, 804.2, 747.3 v(Ar-H); 610.3 v(C-Cl). 

Bis (5, 7-dichloroquinolin-8-ol) nickel (II) (3h): Yellow solid, yield 50%, mp 

344-345 °C. FT-IR, KBr Disc, cm
-1

: 3070.3 v(Ar-H); 1600.7, 1568.3, 1494.2, 1460.1 

v(C=C); 1290.8, 1125.3 v(C-O); 889.4, 805.6, 781.4, 746.2 v(Ar-H), 625.0 v(C-Cl). 

Bis (5, 7-dibromoquinolin-8-ol) nickel (II) (3i): Yellow solid, yield 61%, mp 

360-361 °C. FT-IR, KBr Disc, cm
-1

: 3004.3 v(Ar-H); 1601.1, 1556.3, 1489.4, 1456.9 

v(C=C); 1280.4, 1196.0, 1105.7 v(C-O); 947.2, 878.3, 780.5, 743.1 v(Ar-H); 685.7, 

625.1 v(C-Br). 

Bis (5, 7-dichloro-2-methylquinolin-8-ol) nickel (II) (3j): Yellow solid, yield 68%, 

mp 395-396 °C. FT-IR, KBr Disc, cm
-1

: 3069.1 v(Ar-H); 2968.2 v(-CH3); 1602.4, 

1578.3, 1553.2, 1498.1, 1454.7 v(C=C); 1364.1 v(-CH3); 1260.4 v(C-O); 870.4, 823.3, 

778.2, 744.5 v(Ar-H); 675.6 v(C-Cl). 

Bis (quinolin-8-ol) magnesium (II) (4a): White solid, yield 90%, mp 393-395 °C. 

FT-IR, KBr Disc, cm
-1

: 3040.1 v(Ar-H); 1590.7, 1563.2, 1505.4, 1459.8 v(C=C); 

1289.6, 1255.3, 1100.9 v(C-O); 830.5, 741.0 v(Ar-H). 

Bis (2-methylquinolin-8-ol) magnesium (II) (4b): White solid, yield 88%, mp 

385-386 °C. FT-IR, KBr Disc, cm
-1

: 3061.1 v(Ar-H); 2986.1 v(-CH3); 1604.7, 1577.9, 

1501.6, 1468.8 v (C=C); 1383.8 v(-CH3); 1287.6, 1258.0, 1130.7 v(C-O); 821.7, 804.0, 

743.9 v(Ar-H). 

Bis (5-chloroquinolin-8-ol) magnesium (II) (4c): Yellow solid, yield 90%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3069.3 v(Ar-H); 1570.6, 1540.2, 1492.7, 1463.9 

v(C=C); 1280.4, 1264.3 v(C-O); 801.4, 782.5, 739.5 v(Ar-H); 642.3 v(C-Cl). 

Bis (5-bromoquinolin-8-ol) magnesium (II) (4d): Yellow solid, yield 87%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3045.1 v(Ar-H); 1596.3, 1577.5, 1494.0, 1461.0 

v(C=C); 1283.5, 1118.2 v(C-O); 784.6, 737.9 v(Ar-H); 625.0, 515.3 v(C-Br). 

Bis (5-nitroquinolin-8-ol) magnesium (II) (4e): Yellow solid, yield 80%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3060.0 v(Ar-H); 1604.2, 1568.7, 1509.1, 1479.3 
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v(C=C); 1360.4 v(NO2); 1265.4, 1240.3, 1115.4 v(C-O); 794.3, 744.9 v(Ar-H). 

Bis (5, 7-diiodoquinolin-8-ol) magnesium (II) (4f): White solid, yield 77%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3062.0 v(Ar-H); 1561.7, 1486.6, 1454.2 v(C=C); 

1264.0, 1238.4 v(C-O); 938.4, 863.4, 738.2, 746.1 v(Ar-H). 

Bis (5-chloro-7-iodoquinolin-8-ol) magnesium (II) (4g): Yellow solid, yield 70%, 

mp > 400 °C. FT-IR, KBr Disc, cm
-1

: 3058.1 v(Ar-H); 1594.0, 1566.0, 1492.9, 1455.2 

v(C=C); 1275.4, 1189.4 v(C-O); 960.1, 887.2, 807.3, 783.3, 752.4 v(Ar-H); 675.8 

v(C-Cl). 

Bis (5, 7-dichloroquinolin-8-ol) magnesium (II) (4h): Yellow solid, yield 65%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3056.3 v(Ar-H); 1545.2, 1478.5, 1447.7 v(C=C); 

1289.0, 1115.6 v(C-O); 926.7, 870.6, 784.1, 744.0 v(Ar-H); 670.9 v(C-Cl). 

Bis (5, 7-dibromoquinolin-8-ol) magnesium (II) (4i): White solid, yield 60%, mp > 

400 °C. FT-IR, KBr Disc, cm
-1

: 3068.3 v(Ar-H); 1556.6, 1487.4, 1445.3 v(C=C); 

1300.5, 1106.7 v(C-O); 959.4, 874.9, 747.4 v(Ar-H); 666.9 v(C-Br). 

Bis (5, 7-dichloro-2-methylquinolin-8-ol) nickel (II) (4j): White solid, yield 69%, 

mp > 400 °C. FT-IR, KBr Disc, cm
-1

: 3049.9 v(Ar-H); 2920.1 v(-CH3); 1603.7, 1559.7, 

1496.8, 1429.5 v(C=C); 1366.9 v(-CH3); 1238.4, 1130.9 v(C-O); 774.4, 741.8 v(Ar-H); 

605.7, 542.6 v(C-Cl). 

a
: Since Zn

2+
, Mn

2+
, Ni

2+
 and Mg

2+
 are paramagnetic metal ions, it is difficult to lock 

and shim the magnetic field and the NMR signal of the complex is undetectable. Even 

if the NMR signal of the complex can be measured, the shape of the peak will widen 

sharply, and the chemical shift will change greatly, which will affect the identification 

and differentiation of adjacent spectral peaks. So only accurate spectra of 

8-hydroxyquinoline zinc complexes (1a-1j) have been obtained, the clear and useful 

spectra of the other three types of compounds (2a-2j, 3c-3j and 4a-4j) have not been 

obtained.  

3. Spectra of the representative compounds. 
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Infrared spectrum of 1a 
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H NMR spectrum of compound 1b 
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The 
13

C NMR spectrum of compound 1b 

 

Infrared spectrum of 1b 
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1
H NMR spectrum of compound 1c 
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C NMR spectrum of compound 1c 
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Infrared spectrum of 1c 

 

The 
1
H NMR spectrum of compound 1d 
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The 
13

C NMR spectrum of compound 1d 

 

Infrared spectrum of 1d 
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The 
1
H NMR spectrum of compound 1e 

 

The 
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C NMR spectrum of compound 1e 
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Infrared spectrum of 1e 

 

The 
1
H NMR spectrum of compound 1f 
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The 
13

C NMR spectrum of compound 1f 

 

Infrared spectrum of 1f 

 

 



20 

 

 

The 
1
H NMR spectrum of compound 1g 

 

The 
13

C NMR spectrum of compound 1g 
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Infrared spectrum of 1g 

 

The 
1
H NMR spectrum of compound 1h 
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The 
13

C NMR spectrum of compound 1h 

 

Infrared spectrum of 1h 
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The 
1
H NMR spectrum of compound 1i 
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Infrared spectrum of 1i 

 

The 
1
H NMR spectrum of compound 1j 
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13

C NMR spectrum of compound 1j 

 

Infrared spectrum of 1j 
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Infrared spectrum of 2a 

 

Infrared spectrum of 2b 
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Infrared spectrum of 2c 

 

Infrared spectrum of 2d 
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Infrared spectrum of 2e 

 

Infrared spectrum of 2f 

 

 



29 

 

 

Infrared spectrum of 2g 

 

Infrared spectrum of 2h 
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Infrared spectrum of 2i 

 

Infrared spectrum of 2j 
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Infrared spectrum of 3c 

 

Infrared spectrum of 3d 
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Infrared spectrum of 3e 

 

Infrared spectrum of 3f 
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Infrared spectrum of 3g 

 

Infrared spectrum of 3h 
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Infrared spectrum of 3i 

 

Infrared spectrum of 3j 
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Infrared spectrum of 4a 

 

Infrared spectrum of 4b 
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Infrared spectrum of 4c 

 

Infrared spectrum of 4d 
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Infrared spectrum of 4e 

 

Infrared spectrum of 4f 
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Infrared spectrum of 4g 

 

Infrared spectrum of 4h 

 

 



39 

 

 

Infrared spectrum of 4i 

 

Infrared spectrum of 4j 

 


