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Chapter 14 
Reaction Completion Problem Set

Complete the following reactions:
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1

1 2

Times New Roman; 12 0 R WIN 0 1 18

30

2

#Group 0

268.125 -2136.400 1920.250 -3434.600

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 9 9

320.125 -2820.100 0.000 1 1 1 C 0 0

320.125 -3195.100 0.000 2 1 2 C 0 0

644.885 -3382.600 0.000 3 1 3 C 0 0

969.644 -3195.100 0.000 4 1 4 C 0 0

969.644 -2820.100 0.000 5 1 5 C 0 0

644.884 -2632.600 0.000 6 1 6 C 0 0

1294.430 -2632.646 0.000 7 1 7 C 0 0

1619.216 -2820.100 0.000 8 1 8 C 0 0

1294.430 -2257.646 0.000 9 1 9 O 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

7 8 0 0 0

7 9 2 0 0

#pseudo_bond 0

#atom_label 3

7

1

#Group 0

1223.750 -2563.400 1366.250 -2718.240

1238.000 -2648.333 0.000 0.000

10.00 0

1 0

C

1

1 1294.000 -2632.000 0

8

1

#Group 0

1548.750 -2755.300 1868.250 -2930.680

1563.000 -2838.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1619.000 -2820.000 0

9

1

#Group 0

1216.875 -2188.400 1373.125 -2343.240

1232.500 -2273.333 0.000 0.000

10.00 0

1 0

O

1

1 1294.000 -2257.000 0

end

3

#Group 0

1631.125 -390.100 2495.125 -500.100

1641.125 -445.100 2485.125 -445.100

10.00 0

2335.125000 -405.100006

2335.125000 -485.100006

1641.125000 -445.100006

0.000000 140.000000 30.000000

0

3

#Group 0

2767.125 -1551.100 3631.125 -1661.100

2777.125 -1606.100 3621.125 -1606.100

10.00 0

3471.125000 -1566.099976

3471.125000 -1646.099976

2777.125000 -1606.099976

0.000000 140.000000 30.000000

0

3

#Group 0

2507.125 -2925.100 3371.125 -3035.100

2517.125 -2980.100 3361.125 -2980.100

10.00 0

3211.125000 -2940.100098

3211.125000 -3020.100098

2517.125000 -2980.100098

0.000000 140.000000 30.000000

0

1

#Group 0

1506.125 -1476.600 1870.125 -1672.600

1537.125 -1575.100 0.000 0.000

10.00 0

1 0

+  2 

1

1

#Group 0

1914.125 -2861.600 2329.125 -3083.600

1945.125 -2960.100 0.000 0.000

10.00 0

1 0

+  H2

1 4 81

1

#Group 0

2663.125 -2700.600 2902.125 -2896.600

2694.125 -2799.100 0.000 0.000

10.00 0

1 0

Pd

1

2

#Group 0

134.750 -1043.400 1532.250 -1888.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 5 4

581.885 -1539.100 0.000 1 1 1 C 0 0

257.125 -1726.600 0.000 2 1 2 H 0 0

906.671 -1726.554 0.000 3 1 3 C 0 0

1231.457 -1539.100 0.000 4 1 4 C 0 0

581.885 -1164.100 0.000 5 1 5 O 0 0

2 1 0 0 0

1 3 0 0 0

3 4 0 0 0

1 5 2 0 0

#pseudo_bond 0

#atom_label 5

1

1

#Group 0

510.750 -1470.400 653.250 -1625.240

525.000 -1555.333 0.000 0.000

10.00 0

1 0

C

1

1 581.000 -1539.000 0

2

1

#Group 0

186.750 -1657.400 329.250 -1812.240

201.000 -1742.333 0.000 0.000

10.00 0

1 0

H

1

3 257.000 -1726.000 0

3

1

#Group 0

835.750 -1661.300 1155.250 -1836.680

850.000 -1744.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 906.000 -1726.000 0

4

1

#Group 0

1160.750 -1474.300 1480.250 -1649.680

1175.000 -1557.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1231.000 -1539.000 0

5

1

#Group 0

503.875 -1095.400 660.125 -1250.240

519.500 -1180.333 0.000 0.000

10.00 0

1 0

O

1

1 581.000 -1164.000 0

end

2

#Group 0

1832.750 -1128.300 2818.250 -2033.240

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 4 3

2330.125 -1570.600 0.000 1 1 1 C 0 0

1955.125 -1570.600 0.000 2 1 2 C 0 0

2517.579 -1245.814 0.000 3 1 3 C 0 0

2517.579 -1895.386 0.000 4 1 4 O 0 0

2 1 0 0 0

1 3 0 0 0

1 4 0 0 0

#pseudo_bond 0

#atom_label 4

1

1

#Group 0

2259.750 -1501.400 2517.250 -1656.240

2274.000 -1586.333 0.000 0.000

10.00 0

1 0

CH

1

1 2330.000 -1570.000 0

2

1

#Group 0

1884.750 -1505.300 2204.250 -1680.680

1899.000 -1588.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1955.000 -1570.000 1

3

1

#Group 0

2446.750 -1180.300 2766.250 -1355.680

2461.000 -1263.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 2517.000 -1245.000 0

4

1

#Group 0

2439.875 -1826.400 2710.125 -1981.240

2455.500 -1911.333 0.000 0.000

10.00 0

1 0

OH

1

1 2517.000 -1895.000 0

end

1

#Group 0

2882.125 -1347.600 3400.125 -1569.600

2913.125 -1445.600 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

2

#Group 0

377.961 -41.400 1494.125 -813.893

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 6

695.125 -162.600 0.000 1 1 1 C 0 0

429.961 -427.766 0.000 2 1 2 C 0 0

600.208 -761.893 0.000 3 1 3 C 0 0

970.591 -703.229 0.000 4 1 4 C 0 0

1029.253 -332.845 0.000 5 1 5 C 0 0

1363.454 -162.743 0.000 6 1 6 O 0 0

1 2 0 0 0

2 3 0 0 0

3 4 0 0 0

4 5 0 0 0

5 1 0 0 0

5 6 2 0 0

#pseudo_bond 0

#atom_label 1

6

1

#Group 0

1285.875 -93.400 1442.125 -248.240

1301.500 -178.333 0.000 0.000

10.00 0

1 0

O

1

1 1363.000 -162.000 0

end

1

#Group 0

1705.125 -220.600 2369.125 -442.600

1736.125 -318.600 0.000 0.000

10.00 0

1 0

K2Cr2O7

1 1 81 2 1 4 81 5 1 6 81

1

#Group 0

1726.125 -460.600 2244.125 -682.600

1757.125 -558.600 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

2

#Group 0

157.750 -7009.400 2205.250 -7855.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 6

604.930 -7505.846 0.000 1 1 7 C 0 0

929.716 -7693.300 0.000 2 1 8 C 0 0

604.930 -7130.846 0.000 3 1 9 O 0 0

280.144 -7693.300 0.000 4 1 4 H 0 0

1254.502 -7505.847 0.000 5 1 5 C 0 0

1579.288 -7693.300 0.000 6 1 6 C 0 0

1904.074 -7505.847 0.000 7 1 7 C 0 0

1 2 0 0 0

1 3 2 0 0

1 4 0 0 0

2 5 0 0 0

5 6 0 0 0

6 7 0 0 0

#pseudo_bond 0

#atom_label 7

1

1

#Group 0

533.750 -7436.400 676.250 -7591.240

548.000 -7521.333 0.000 0.000

10.00 0

1 0

C

1

1 604.000 -7505.000 0

2

1

#Group 0

858.750 -7628.300 1178.250 -7803.680

873.000 -7711.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 929.000 -7693.000 0

3

1

#Group 0

526.875 -7061.400 683.125 -7216.240

542.500 -7146.333 0.000 0.000

10.00 0

1 0

O

1

1 604.000 -7130.000 0

4

1

#Group 0

209.750 -7624.400 352.250 -7779.240

224.000 -7709.333 0.000 0.000

10.00 0

1 0

H

1

3 280.000 -7693.000 0

5

1

#Group 0

1183.750 -7440.300 1503.250 -7615.680

1198.000 -7523.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1254.000 -7505.000 0

6

1

#Group 0

1508.750 -7628.300 1828.250 -7803.680

1523.000 -7711.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1579.000 -7693.000 0

7

1

#Group 0

1833.750 -7440.300 2153.250 -7615.680

1848.000 -7523.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1904.000 -7505.000 0

end

3

#Group 0

1837.625 -5043.300 2701.625 -5153.300

1847.625 -5098.300 2691.625 -5098.300

10.00 0

2541.625000 -5058.300293

2541.625000 -5138.300293

1847.625000 -5098.300293

0.000000 140.000000 30.000000

0

3

#Group 0

2744.625 -6142.300 3608.625 -6252.300

2754.625 -6197.300 3598.625 -6197.300

10.00 0

3448.625000 -6157.300293

3448.625000 -6237.300293

2754.625000 -6197.300293

0.000000 140.000000 30.000000

0

3

#Group 0

2702.625 -7526.300 3566.625 -7636.300

2712.625 -7581.300 3556.625 -7581.300

10.00 0

3406.625000 -7541.300293

3406.625000 -7621.300293

2712.625000 -7581.300293

0.000000 140.000000 30.000000

0

1

#Group 0

1379.625 -6077.600 1743.625 -6273.600

1410.625 -6176.300 0.000 0.000

10.00 0

1 0

+  2 

1

1

#Group 0

2192.625 -7462.600 2607.625 -7684.600

2223.625 -7561.300 0.000 0.000

10.00 0

1 0

+  H2

1 4 81

1

#Group 0

2941.625 -7301.600 3159.625 -7497.600

2972.625 -7400.300 0.000 0.000

10.00 0

1 0

Ni

1

2

#Group 0

1736.750 -6044.300 2667.125 -6624.240

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 3 2

2234.625 -6161.800 0.000 1 1 1 C 0 0

1859.625 -6161.800 0.000 2 1 2 C 0 0

2422.079 -6486.586 0.000 3 1 4 O 0 0

2 1 0 0 0

1 3 0 0 0

#pseudo_bond 0

#atom_label 3

1

1

#Group 0

2163.750 -6096.300 2483.250 -6271.680

2178.000 -6179.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 2234.000 -6161.000 0

2

1

#Group 0

1788.750 -6096.300 2108.250 -6271.680

1803.000 -6179.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1859.000 -6161.000 1

3

1

#Group 0

2344.875 -6417.400 2615.125 -6572.240

2360.500 -6502.333 0.000 0.000

10.00 0

1 0

OH

1

1 2422.000 -6486.000 0

end

1

#Group 0

2859.625 -5938.600 3377.625 -6160.600

2890.625 -6036.800 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

1

#Group 0

1911.625 -4873.600 2575.625 -5095.600

1942.625 -4971.800 0.000 0.000

10.00 0

1 0

K2Cr2O7

1 1 81 2 1 4 81 5 1 6 81

1

#Group 0

1932.625 -5113.600 2450.625 -5335.600

1963.625 -5211.800 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

2

#Group 0

185.750 -4470.400 1583.250 -5690.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 5

632.885 -4966.100 0.000 1 1 1 C 0 0

308.125 -5153.600 0.000 2 1 2 H 0 0

957.671 -5153.554 0.000 3 1 3 C 0 0

1282.457 -4966.100 0.000 4 1 4 C 0 0

957.671 -5528.554 0.000 5 1 5 C 0 0

632.885 -4591.100 0.000 6 1 6 O 0 0

2 1 0 0 0

1 3 0 0 0

3 4 0 0 0

3 5 0 0 0

1 6 2 0 0

#pseudo_bond 0

#atom_label 6

1

1

#Group 0

561.750 -4897.400 704.250 -5052.240

576.000 -4982.333 0.000 0.000

10.00 0

1 0

C

1

1 632.000 -4966.000 0

2

1

#Group 0

237.750 -5084.400 380.250 -5239.240

252.000 -5169.333 0.000 0.000

10.00 0

1 0

H

1

3 308.000 -5153.000 0

3

1

#Group 0

886.750 -5084.400 1144.250 -5239.240

901.000 -5169.333 0.000 0.000

10.00 0

1 0

CH

1

1 957.000 -5153.000 0

4

1

#Group 0

1211.750 -4901.300 1531.250 -5076.680

1226.000 -4984.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1282.000 -4966.000 0

5

1

#Group 0

886.750 -5463.300 1206.250 -5638.680

901.000 -5546.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 957.000 -5528.000 0

6

1

#Group 0

554.875 -4522.400 711.125 -4677.240

570.500 -4607.333 0.000 0.000

10.00 0

1 0

O

1

1 632.000 -4591.000 0

end

2

#Group 0

41.875 -5809.100 1197.644 -6749.240

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 7

496.125 -6048.600 0.000 1 1 1 C 0 0

496.125 -6423.600 0.000 2 1 2 C 0 0

820.885 -6611.100 0.000 3 1 3 C 0 0

1145.644 -6423.600 0.000 4 1 4 C 0 0

1145.644 -6048.600 0.000 5 1 5 C 0 0

820.884 -5861.100 0.000 6 1 6 C 0 0

171.339 -6611.054 0.000 7 1 7 O 0 0

1 2 0 0 0

2 3 0 0 0

3 4 0 0 0

4 5 0 0 0

5 6 0 0 0

6 1 0 0 0

2 7 2 0 0

#pseudo_bond 0

#atom_label 1

7

1

#Group 0

93.875 -6542.400 250.125 -6697.240

109.500 -6627.333 0.000 0.000

10.00 0

1 0

O

1

3 171.000 -6611.000 0

end

2

#Group 0

62.750 -3699.400 1970.250 -4357.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 8 7

644.911 -4195.054 0.000 1 1 1 C 0 0

195.125 -4194.600 0.000 2 1 2 C 0 0

969.697 -4007.600 0.000 3 1 3 C 0 0

1294.484 -4195.054 0.000 4 1 4 H 0 0

644.939 -3820.099 0.000 5 1 5 O 0 0

1294.457 -3820.100 0.000 6 1 6 O 0 0

1669.457 -3820.100 0.000 7 1 7 C 0 0

185.180 -3819.598 0.000 8 1 8 C 0 0

2 1 0 0 0

1 3 0 0 0

3 4 0 0 0

3 5 0 0 0

3 6 0 0 0

6 7 0 0 0

5 8 0 0 0

#pseudo_bond 0

#atom_label 8

1

1

#Group 0

573.750 -4130.300 893.250 -4305.680

588.000 -4213.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 644.000 -4195.000 0

2

1

#Group 0

124.750 -4129.300 444.250 -4304.680

139.000 -4212.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 195.000 -4194.000 1

3

1

#Group 0

898.750 -3938.400 1041.250 -4093.240

913.000 -4023.333 0.000 0.000

10.00 0

1 0

C

1

1 969.000 -4007.000 0

4

1

#Group 0

1223.750 -4126.400 1366.250 -4281.240

1238.000 -4211.333 0.000 0.000

10.00 0

1 0

H

1

1 1294.000 -4195.000 0

5

1

#Group 0

566.875 -3751.400 723.125 -3906.240

582.500 -3836.333 0.000 0.000

10.00 0

1 0

O

1

1 644.000 -3820.000 0

6

1

#Group 0

1216.875 -3751.400 1373.125 -3906.240

1232.500 -3836.333 0.000 0.000

10.00 0

1 0

O

1

1 1294.000 -3820.000 0

7

1

#Group 0

1598.750 -3755.300 1918.250 -3930.680

1613.000 -3838.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1669.000 -3820.000 0

8

1

#Group 0

114.750 -3754.300 434.250 -3929.680

129.000 -3837.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 185.000 -3819.000 1

end

1

#Group 0

2039.125 -3997.600 2579.125 -4219.600

2070.125 -4096.300 0.000 0.000

10.00 0

1 0

+  H2O

1 4 81 5 1

3

#Group 0

2715.125 -4034.300 3579.125 -4144.300

2725.125 -4089.300 3569.125 -4089.300

10.00 0

3419.125000 -4049.300293

3419.125000 -4129.300293

2725.125000 -4089.300293

0.000000 140.000000 30.000000

0

1

#Group 0

2830.125 -3830.600 3348.125 -4052.600

2861.125 -3928.800 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

@End@ Chemistry-4D-Draw

 




