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Chapter 12a 
Reaction Completion Problem Set

Complete the following reactions:
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2

#Group 0

373.750 -41.300 1360.250 -970.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 4 3

1059.250 -483.700 0.000 1 1 1 C 0 0

684.250 -483.700 0.000 2 1 2 C 0 0

496.796 -808.486 0.000 3 1 3 C 0 0

496.796 -158.914 0.000 4 1 4 C 0 0

2 1 2 0 0

2 3 0 0 0

2 4 0 0 0

#pseudo_bond 0

#atom_label 4

1

1

#Group 0

988.750 -418.300 1308.250 -593.680

1003.000 -501.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1059.000 -483.000 0

2

1

#Group 0

613.750 -414.400 756.250 -569.240

628.000 -499.333 0.000 0.000

10.00 0

1 0

C

1

1 684.000 -483.000 0

3

1

#Group 0

425.750 -743.300 745.250 -918.680

440.000 -826.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 496.000 -808.000 1

4

1

#Group 0

425.750 -93.300 745.250 -268.680

440.000 -176.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 496.000 -158.000 1

end

2

#Group 0

674.250 -1045.200 1427.769 -1899.200

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 6

726.250 -1284.700 0.000 1 1 1 C 0 0

726.250 -1659.700 0.000 2 1 2 C 0 0

1051.010 -1847.200 0.000 3 1 3 C 0 0

1375.769 -1659.700 0.000 4 1 4 C 0 0

1375.769 -1284.700 0.000 5 1 5 C 0 0

1051.009 -1097.200 0.000 6 1 6 C 0 0

1 2 0 0 0

2 3 0 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 0 0 0

#pseudo_bond 0

#atom_label 0

end

2

#Group 0

311.750 -1925.300 1485.250 -2854.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 5 4

997.250 -2367.700 0.000 1 1 1 C 0 0

622.250 -2367.700 0.000 2 1 2 C 0 0

1184.704 -2042.914 0.000 3 1 3 C 0 0

434.796 -2692.486 0.000 4 1 5 C 0 0

434.796 -2042.914 0.000 5 1 6 C 0 0

2 1 2 0 0

1 3 0 0 0

2 4 0 0 0

2 5 0 0 0

#pseudo_bond 0

#atom_label 5

1

1

#Group 0

926.750 -2298.400 1184.250 -2453.240

941.000 -2383.333 0.000 0.000

10.00 0

1 0

CH

1

1 997.000 -2367.000 0

2

1

#Group 0

551.750 -2298.400 694.250 -2453.240

566.000 -2383.333 0.000 0.000

10.00 0

1 0

C

1

1 622.000 -2367.000 0

3

1

#Group 0

1113.750 -1977.300 1433.250 -2152.680

1128.000 -2060.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1184.000 -2042.000 0

4

1

#Group 0

363.750 -2627.300 683.250 -2802.680

378.000 -2710.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 434.000 -2692.000 1

5

1

#Group 0

363.750 -1977.300 683.250 -2152.680

378.000 -2060.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 434.000 -2042.000 1

end

1

#Group 0

1778.250 -426.700 2235.250 -648.700

1809.250 -524.700 0.000 0.000

10.00 0

1 0

+   H2

1 5 81

1

#Group 0

2799.250 -218.700 2996.250 -414.700

2830.250 -316.700 0.000 0.000

10.00 0

1 0

Pt

1

1

#Group 0

1768.250 -1353.700 2267.250 -1575.700

1799.250 -1451.700 0.000 0.000

10.00 0

1 0

+   Br2

1 6 81

1

#Group 0

1706.250 -2279.700 2247.250 -2475.700

1737.250 -2377.700 0.000 0.000

10.00 0

1 0

+   HCl

1

1

#Group 0

1695.250 -3019.700 2277.250 -3241.700

1726.250 -3117.700 0.000 0.000

10.00 0

1 0

+   H2O

1 5 81 6 1

1

#Group 0

2654.250 -2811.700 3172.250 -3033.700

2685.250 -2909.700 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

3

#Group 0

2528.250 -459.700 3478.120 -569.700

2538.250 -514.700 3468.120 -514.700

10.00 0

3318.119873 -474.699951

3318.119873 -554.699951

2538.250000 -514.699951

0.000000 140.000000 30.000000

0

3

#Group 0

2455.250 -1420.700 3405.120 -1530.700

2465.250 -1475.700 3395.120 -1475.700

10.00 0

3245.120117 -1435.699951

3245.120117 -1515.699951

2465.250000 -1475.699951

0.000000 140.000000 30.000000

0

3

#Group 0

2455.250 -2347.700 3405.120 -2457.700

2465.250 -2402.700 3395.120 -2402.700

10.00 0

3245.120117 -2362.699951

3245.120117 -2442.699951

2465.250000 -2402.699951

0.000000 140.000000 30.000000

0

3

#Group 0

2487.250 -3086.700 3437.120 -3196.700

2497.250 -3141.700 3427.120 -3141.700

10.00 0

3277.120117 -3101.699951

3277.120117 -3181.699951

2497.250000 -3141.699951

0.000000 140.000000 30.000000

0

3

#Group 0

2467.250 -3617.700 3417.120 -3727.700

2477.250 -3672.700 3407.120 -3672.700

10.00 0

3257.120117 -3632.699951

3257.120117 -3712.699951

2477.250000 -3672.699951

0.000000 140.000000 30.000000

0

2

#Group 0

41.750 -2996.400 1590.250 -3279.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 4 3

1289.250 -3117.700 0.000 1 1 1 C 0 0

914.250 -3117.700 0.000 2 1 2 C 0 0

539.250 -3117.702 0.000 3 1 3 C 0 0

164.250 -3117.703 0.000 4 1 4 C 0 0

2 1 2 0 0

2 3 0 0 0

3 4 0 0 0

#pseudo_bond 0

#atom_label 4

1

1

#Group 0

1218.750 -3052.300 1538.250 -3227.680

1233.000 -3135.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1289.000 -3117.000 0

2

1

#Group 0

843.750 -3048.400 1101.250 -3203.240

858.000 -3133.333 0.000 0.000

10.00 0

1 0

CH

1

1 914.000 -3117.000 0

3

1

#Group 0

468.750 -3052.300 788.250 -3227.680

483.000 -3135.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 539.000 -3117.000 0

4

1

#Group 0

93.750 -3052.300 413.250 -3227.680

108.000 -3135.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 164.000 -3117.000 1

end

2

#Group 0

209.250 -3517.400 1455.250 -3800.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 3 2

1216.250 -3638.700 0.000 1 1 1 C 0 0

841.250 -3638.700 0.000 2 1 2 C 0 0

528.250 -3638.698 0.000 3 1 3 C 0 0

2 1 4 0 0

2 3 0 0 0

#pseudo_bond 0

#atom_label 3

1

1

#Group 0

1145.750 -3569.400 1403.250 -3724.240

1160.000 -3654.333 0.000 0.000

10.00 0

1 0

CH

1

1 1216.000 -3638.000 0

2

1

#Group 0

770.750 -3569.400 913.250 -3724.240

785.000 -3654.333 0.000 0.000

10.00 0

1 0

C

1

1 841.000 -3638.000 0

3

1

#Group 0

261.250 -3573.300 567.750 -3748.680

269.000 -3656.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

3 528.000 -3638.000 0

end

1

#Group 0

1623.250 -3519.700 2236.250 -3741.700

1654.250 -3617.700 0.000 0.000

10.00 0

1 0

+    2Cl2

1 8 81

2

#Group 0

95.250 -3965.400 1705.250 -4248.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 4 3

1029.250 -4086.700 0.000 1 1 1 C 0 0

654.250 -4086.700 0.000 2 1 2 C 0 0

1404.250 -4086.700 0.000 3 1 3 C 0 0

414.250 -4086.698 0.000 4 1 4 C 0 0

2 1 2 0 0

1 3 0 0 0

2 4 0 0 0

#pseudo_bond 0

#atom_label 4

1

1

#Group 0

958.750 -4017.400 1216.250 -4172.240

973.000 -4102.333 0.000 0.000

10.00 0

1 0

CH

1

1 1029.000 -4086.000 0

2

1

#Group 0

583.750 -4017.400 841.250 -4172.240

598.000 -4102.333 0.000 0.000

10.00 0

1 0

CH

1

1 654.000 -4086.000 0

3

1

#Group 0

1333.750 -4021.300 1653.250 -4196.680

1348.000 -4104.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1404.000 -4086.000 0

4

1

#Group 0

147.250 -4021.300 453.750 -4196.680

155.000 -4104.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

3 414.000 -4086.000 0

end

3

#Group 0

2457.250 -4039.700 3407.120 -4149.700

2467.250 -4094.700 3397.120 -4094.700

10.00 0

3247.120117 -4054.699951

3247.120117 -4134.700195

2467.250000 -4094.699951

0.000000 140.000000 30.000000

0

1

#Group 0

1811.250 -3952.700 2310.250 -4174.700

1842.250 -4050.700 0.000 0.000

10.00 0

1 0

+    H2

1 6 81

2

#Group 0

321.250 -4493.200 1074.769 -5347.200

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 6

373.250 -4732.700 0.000 1 1 1 C 0 0

373.250 -5107.700 0.000 2 1 2 C 0 0

698.010 -5295.200 0.000 3 1 3 C 0 0

1022.769 -5107.700 0.000 4 1 4 C 0 0

1022.769 -4732.700 0.000 5 1 5 C 0 0

698.009 -4545.200 0.000 6 1 6 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 0 0 0

5 6 2 0 0

6 1 0 0 0

#pseudo_bond 0

#atom_label 0

end

3

#Group 0

2488.250 -4914.700 3438.120 -5024.700

2498.250 -4969.700 3428.120 -4969.700

10.00 0

3278.120117 -4929.700195

3278.120117 -5009.700195

2498.250000 -4969.700195

0.000000 140.000000 30.000000

0

1

#Group 0

1571.250 -4806.700 2195.250 -5028.700

1602.250 -4904.700 0.000 0.000

10.00 0

1 0

+    2Br2

1 8 81

2

#Group 0

63.750 -5569.400 1925.250 -5852.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 5 4

561.250 -5690.700 0.000 1 1 1 C 0 0

186.250 -5690.700 0.000 2 1 2 C 0 0

936.250 -5690.700 0.000 3 1 3 C 0 0

1311.250 -5690.700 0.000 4 1 4 C 0 0

1686.250 -5690.700 0.000 5 1 5 C 0 0

2 1 0 0 0

1 3 0 0 0

3 4 0 0 0

4 5 4 0 0

#pseudo_bond 0

#atom_label 5

1

1

#Group 0

490.750 -5625.300 810.250 -5800.680

505.000 -5708.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 561.000 -5690.000 0

2

1

#Group 0

115.750 -5625.300 435.250 -5800.680

130.000 -5708.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 186.000 -5690.000 1

3

1

#Group 0

865.750 -5625.300 1185.250 -5800.680

880.000 -5708.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 936.000 -5690.000 0

4

1

#Group 0

1240.750 -5621.400 1383.250 -5776.240

1255.000 -5706.333 0.000 0.000

10.00 0

1 0

C

1

1 1311.000 -5690.000 0

5

1

#Group 0

1615.750 -5621.400 1873.250 -5776.240

1630.000 -5706.333 0.000 0.000

10.00 0

1 0

CH

1

1 1686.000 -5690.000 0

end

3

#Group 0

2821.250 -5695.700 3771.120 -5805.700

2831.250 -5750.700 3761.120 -5750.700

10.00 0

3611.120117 -5710.700195

3611.120117 -5790.700195

2831.250000 -5750.700195

0.000000 140.000000 30.000000

0

1

#Group 0

1977.250 -5597.700 2653.250 -5793.700

2008.250 -5695.700 0.000 0.000

10.00 0

1 0

+    2HBr

1

2

#Group 0

156.750 -6063.300 1996.250 -6644.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 5

1029.250 -6482.700 0.000 1 1 1 C 0 0

654.250 -6482.700 0.000 2 1 2 C 0 0

279.250 -6482.701 0.000 3 1 3 C 0 0

1040.251 -6180.700 0.000 4 1 4 C 0 0

1320.250 -6482.700 0.000 5 1 5 C 0 0

1695.250 -6482.700 0.000 6 1 6 C 0 0

2 1 2 0 0

2 3 0 0 0

1 4 0 0 0

1 5 0 0 0

5 6 0 0 0

#pseudo_bond 0

#atom_label 6

1

1

#Group 0

958.750 -6413.400 1101.250 -6568.240

973.000 -6498.333 0.000 0.000

10.00 0

1 0

C

1

1 1029.000 -6482.000 0

2

1

#Group 0

583.750 -6413.400 841.250 -6568.240

598.000 -6498.333 0.000 0.000

10.00 0

1 0

CH

1

1 654.000 -6482.000 0

3

1

#Group 0

208.750 -6417.300 528.250 -6592.680

223.000 -6500.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 279.000 -6482.000 1

4

1

#Group 0

969.750 -6115.300 1289.250 -6290.680

984.000 -6198.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1040.000 -6180.000 0

5

1

#Group 0

1249.750 -6417.300 1569.250 -6592.680

1264.000 -6500.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1320.000 -6482.000 0

6

1

#Group 0

1624.750 -6417.300 1944.250 -6592.680

1639.000 -6500.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1695.000 -6482.000 0

end

1

#Group 0

2217.250 -6357.700 2799.250 -6579.700

2248.250 -6455.700 0.000 0.000

10.00 0

1 0

+   H2O

1 5 81 6 1

1

#Group 0

3176.250 -6149.700 3694.250 -6371.700

3207.250 -6247.700 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

3

#Group 0

3009.250 -6424.700 3959.120 -6534.700

3019.250 -6479.700 3949.120 -6479.700

10.00 0

3799.120117 -6439.700195

3799.120117 -6519.700195

3019.250000 -6479.700195

0.000000 140.000000 30.000000

0

2

#Group 0

352.250 -6771.300 1679.250 -7690.700

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 7

404.250 -7076.200 0.000 1 1 1 C 0 0

404.250 -7451.200 0.000 2 1 2 C 0 0

729.010 -7638.700 0.000 3 1 3 C 0 0

1053.769 -7451.200 0.000 4 1 4 C 0 0

1053.769 -7076.200 0.000 5 1 5 C 0 0

729.009 -6888.700 0.000 6 1 6 C 0 0

1378.555 -6888.746 0.000 7 1 7 C 0 0

1 2 0 0 0

2 3 0 0 0

3 4 0 0 0

4 5 0 0 0

5 6 2 0 0

6 1 0 0 0

5 7 0 0 0

#pseudo_bond 0

#atom_label 1

7

1

#Group 0

1307.750 -6823.300 1627.250 -6998.680

1322.000 -6906.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1378.000 -6888.000 0

end

3

#Group 0

2519.250 -7258.200 3469.120 -7368.200

2529.250 -7313.200 3459.120 -7313.200

10.00 0

3309.120117 -7273.200195

3309.120117 -7353.200195

2529.250000 -7313.200195

0.000000 140.000000 30.000000

0

1

#Group 0

1602.250 -7149.700 2184.250 -7345.700

1633.250 -7248.200 0.000 0.000

10.00 0

1 0

+    HCl

1

@End@ Chemistry-4D-Draw

 




