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Stereochemistry of Glycol Formation - Predict the products of the following reactions.  Include stereochemistry!

[image: image1.wmf]KMnO

4

CH

3

H

KMnO

4

KMnO

4

OH

-

cold

OH

-

cold

OH

-

cold

C

C

Ph

H

CH

3

H

C

C

Ph

H

H

CH

3

HCO

2

OH

H

2

O

C

C

Ph

CH

2

CH

3

CH

2

H

Ph

C

C

Ph

CH

3

H

CH

2

CH

3

O

HCO

2

OH

H

2

O

KMnO

4

OH

-

cold

H

CH

3


� EMBED Chemistry4DDraw.v2  ���









[image: image2.wmf]KMnO

4

CH

3

H

KMnO

4

KMnO

4

OH

-

cold

OH

-

cold

OH

-

cold

C

C

Ph

H

CH

3

H

C

C

Ph

H

H

CH

3

HCO

2

OH

H

2

O

C

C

Ph

CH

2

CH

3

CH

2

H

Ph

C

C

Ph

CH

3

H

CH

2

CH

3

O

HCO

2

OH

H

2

O

KMnO

4

OH

-

cold

H

CH

3

_978959073.txt
$c4d$

10149

Chemistry-4D-Draw 300

Region 0.000 0.000 3516.173 -8201.279

#START SETTINGS
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#LineWidth=10.000000
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#DashedLineInterval=0.028500

#ArrowHeadLength=0.140000

#ArrowHeadWidth=0.030000

#ArrowHeadFixed=0
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#ArrowSpace=0.050000

#ArrowSpaceRatio=0.050000

#DoubleBondMinSpace=25.000000

#DoubleBondSpaceLengthRatio=0.150000
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#END SETTINGS

2

1 2

Times New Roman; 12 0 R WIN 0 1 18

4 2

Times New Roman; 12 0 R WIN 0 1 18

28

16

#Group 0

2287.125 -466.000 3349.173 -576.000

2297.125 -521.000 3339.173 -521.000

10.00 0

3189.173096 -481.000031

3189.173096 -561.000000

2297.125000 -520.999878

0.000000 140.000000 30.000000

0

1

#Group 0

2422.125 -235.600 3014.125 -457.600

2453.125 -334.000 0.000 0.000

10.00 0

1 0

KMnO4

1 4 81

2

#Group 0

417.750 -2956.400 1645.417 -3660.165

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 7

994.125 -3343.000 0.000 1 1 1 C 0 0

1259.290 -3608.165 0.000 2 1 2 C 0 0

1593.417 -3437.918 0.000 3 1 3 C 0 0

1534.754 -3067.535 0.000 4 1 4 C 0 0

1164.371 -3008.873 0.000 5 1 5 C 0 0

540.649 -3453.075 0.000 6 1 6 C 0 0

728.961 -3077.834 0.000 7 1 7 H 0 0

1 2 0 0 0

2 3 0 0 0

3 4 2 0 0

4 5 0 0 0

5 1 0 0 0

1 6 -2 0 0

1 7 -1 0 0

#pseudo_bond 0

#atom_label 2

6

1

#Group 0

469.750 -3388.300 789.250 -3563.680

484.000 -3471.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 540.000 -3453.000 1

7

1

#Group 0

657.750 -3008.400 800.250 -3163.240

672.000 -3093.333 0.000 0.000

10.00 0

1 0

H

1

3 728.000 -3077.000 0

end

16

#Group 0

2193.125 -3198.000 3255.173 -3308.000

2203.125 -3253.000 3245.173 -3253.000

10.00 0

3095.173096 -3213.000000

3095.173096 -3293.000000

2203.125000 -3253.000000

0.000000 140.000000 30.000000

0

1

#Group 0

2328.125 -2967.600 2920.125 -3189.600

2359.125 -3066.000 0.000 0.000

10.00 0

1 0

KMnO4

1 4 81

16

#Group 0

2202.125 -1885.000 3264.173 -1995.000

2212.125 -1940.000 3254.173 -1940.000

10.00 0

3104.173096 -1899.999878

3104.173096 -1979.999878

2212.125000 -1940.000366

0.000000 140.000000 30.000000

0

1

#Group 0

2337.125 -1654.600 2929.125 -1876.600

2368.125 -1753.000 0.000 0.000

10.00 0

1 0

KMnO4

1 4 81

1

#Group 0

2452.125 -2033.600 2794.125 -2256.600

2483.125 -2159.000 0.000 0.000

10.00 0

1 0

OH-

1 2 41

1

#Group 0

2424.625 -2260.600 2756.625 -2456.600

2455.625 -2358.600 0.000 0.000

10.00 0

1 0

cold

1

1

#Group 0

2463.125 -3389.600 2805.125 -3612.600

2494.125 -3515.000 0.000 0.000

10.00 0

1 0

OH-

1 2 41

1

#Group 0

2435.625 -3616.600 2767.625 -3812.600

2466.625 -3714.600 0.000 0.000

10.00 0

1 0

cold

1

1

#Group 0

2536.125 -619.600 2878.125 -842.600

2567.125 -745.000 0.000 0.000

10.00 0

1 0

OH-

1 2 41

1

#Group 0

2508.625 -846.600 2840.625 -1042.600

2539.625 -944.600 0.000 0.000

10.00 0

1 0

cold

1

2

#Group 0

602.000 -42.400 1742.250 -1075.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 5

1117.126 -725.600 0.000 1 1 1 C 0 0

1117.125 -350.600 0.000 2 1 2 C 0 0

792.339 -163.146 0.000 3 1 3 P 0 0

1441.911 -163.146 0.000 4 1 4 H 0 0

1441.912 -913.054 0.000 5 1 5 C 0 0

792.340 -913.054 0.000 6 1 6 H 0 0

2 1 2 0 0

2 3 0 0 0

2 4 0 0 0

1 5 0 0 0

1 6 0 0 0

#pseudo_bond 0

#atom_label 6

1

1

#Group 0

1046.750 -656.400 1189.250 -811.240

1061.000 -741.333 0.000 0.000

10.00 0

1 0

C

1

1 1117.000 -725.000 0

2

1

#Group 0

1046.750 -281.400 1189.250 -436.240

1061.000 -366.333 0.000 0.000

10.00 0

1 0

C

1

1 1117.000 -350.000 0

3

1

#Group 0

654.000 -94.400 838.000 -249.240

663.000 -179.333 0.000 0.000

10.00 0

1 0

Ph

1

3 792.000 -163.000 0

4

1

#Group 0

1370.750 -94.400 1513.250 -249.240

1385.000 -179.333 0.000 0.000

10.00 0

1 0

H

1

1 1441.000 -163.000 0

5

1

#Group 0

1370.750 -848.300 1690.250 -1023.680

1385.000 -931.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1441.000 -913.000 0

6

1

#Group 0

721.750 -844.400 864.250 -999.240

736.000 -929.333 0.000 0.000

10.00 0

1 0

H

1

3 792.000 -913.000 0

end

2

#Group 0

499.250 -1527.400 1591.250 -2560.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 5

1143.126 -2210.800 0.000 1 1 1 C 0 0

1143.125 -1835.800 0.000 2 1 2 C 0 0

818.339 -1648.346 0.000 3 1 3 P 0 0

1467.911 -1648.346 0.000 4 1 4 H 0 0

1467.912 -2398.254 0.000 5 1 5 H 0 0

818.340 -2398.254 0.000 6 1 6 C 0 0

2 1 2 0 0

2 3 0 0 0

2 4 0 0 0

1 5 0 0 0

1 6 0 0 0

#pseudo_bond 0

#atom_label 6

1

1

#Group 0

1072.750 -2141.400 1215.250 -2296.240

1087.000 -2226.333 0.000 0.000

10.00 0

1 0

C

1

1 1143.000 -2210.000 0

2

1

#Group 0

1072.750 -1766.400 1215.250 -1921.240

1087.000 -1851.333 0.000 0.000

10.00 0

1 0

C

1

1 1143.000 -1835.000 0

3

1

#Group 0

680.000 -1579.400 864.000 -1734.240

689.000 -1664.333 0.000 0.000

10.00 0

1 0

Ph

1

3 818.000 -1648.000 0

4

1

#Group 0

1396.750 -1579.400 1539.250 -1734.240

1411.000 -1664.333 0.000 0.000

10.00 0

1 0

H

1

1 1467.000 -1648.000 0

5

1

#Group 0

1396.750 -2329.400 1539.250 -2484.240

1411.000 -2414.333 0.000 0.000

10.00 0

1 0

H

1

1 1467.000 -2398.000 0

6

1

#Group 0

551.250 -2333.300 857.750 -2508.680

559.000 -2416.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

3 818.000 -2398.000 3

end

16

#Group 0

2225.625 -4545.200 3287.673 -4655.200

2235.625 -4600.200 3277.673 -4600.200

10.00 0

3127.673096 -4560.200195

3127.673096 -4640.200195

2235.625000 -4600.200195

0.000000 140.000000 30.000000

0

1

#Group 0

2360.625 -4314.600 3077.625 -4536.600

2391.625 -4413.200 0.000 0.000

10.00 0

1 0

HCO2OH

4 3 84 4 4

1

#Group 0

2474.625 -4725.600 2837.625 -4947.600

2505.625 -4824.200 0.000 0.000

10.00 0

1 0

H2O

4 1 84 2 4

2

#Group 0

540.000 -4121.400 1972.250 -5154.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 6

1055.626 -4804.800 0.000 1 1 1 C 0 0

1055.625 -4429.800 0.000 2 1 2 C 0 0

730.839 -4242.346 0.000 3 1 3 P 0 0

1380.411 -4242.346 0.000 4 1 4 H 0 0

1380.412 -4992.254 0.000 5 1 5 C 0 0

730.840 -4992.254 0.000 6 1 6 H 0 0

1742.634 -4839.312 0.000 7 1 7 P 0 0

2 1 2 0 0

2 3 0 0 0

2 4 0 0 0

1 5 0 0 0

1 6 0 0 0

5 7 0 0 0

#pseudo_bond 0

#atom_label 7

1

1

#Group 0

984.750 -4735.400 1127.250 -4890.240

999.000 -4820.333 0.000 0.000

10.00 0

1 0

C

1

1 1055.000 -4804.000 0

2

1

#Group 0

984.750 -4360.400 1127.250 -4515.240

999.000 -4445.333 0.000 0.000

10.00 0

1 0

C

1

1 1055.000 -4429.000 0

3

1

#Group 0

592.000 -4173.400 776.000 -4328.240

601.000 -4258.333 0.000 0.000

10.00 0

1 0

Ph

1

3 730.000 -4242.000 0

4

1

#Group 0

1309.750 -4177.300 1920.250 -4352.680

1324.000 -4260.500 0.000 0.000

10.00 0

1 0

CH2CH3

1 2 81 3 1 5 81

1 1380.000 -4242.000 0

5

1

#Group 0

1309.750 -4927.300 1629.250 -5102.680

1324.000 -5010.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1380.000 -4992.000 0

6

1

#Group 0

659.750 -4923.400 802.250 -5078.240

674.000 -5008.333 0.000 0.000

10.00 0

1 0

H

1

3 730.000 -4992.000 0

7

1

#Group 0

1684.875 -4770.400 1874.125 -4925.240

1696.500 -4855.333 0.000 0.000

10.00 0

1 0

Ph

1

1 1742.000 -4839.000 0

end

2

#Group 0

42.875 -5606.400 1707.250 -6639.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 6

1081.626 -6290.000 0.000 1 1 1 C 0 0

1081.625 -5915.000 0.000 2 1 2 C 0 0

756.839 -5727.546 0.000 3 1 3 P 0 0

1406.411 -5727.546 0.000 4 1 4 C 0 0

1406.412 -6477.454 0.000 5 1 5 H 0 0

704.840 -6477.454 0.000 6 1 6 C 0 0

463.054 -6311.000 0.000 7 1 7 C 0 0

2 1 2 0 0

2 3 0 0 0

2 4 0 0 0

1 5 0 0 0

1 6 0 0 0

6 7 0 0 0

#pseudo_bond 0

#atom_label 7

1

1

#Group 0

1010.750 -6221.400 1153.250 -6376.240

1025.000 -6306.333 0.000 0.000

10.00 0

1 0

C

1

1 1081.000 -6290.000 0

2

1

#Group 0

1010.750 -5846.400 1153.250 -6001.240

1025.000 -5931.333 0.000 0.000

10.00 0

1 0

C

1

1 1081.000 -5915.000 0

3

1

#Group 0

618.000 -5658.400 802.000 -5813.240

627.000 -5743.333 0.000 0.000

10.00 0

1 0

Ph

1

3 756.000 -5727.000 0

4

1

#Group 0

1335.750 -5662.300 1655.250 -5837.680

1350.000 -5745.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1406.000 -5727.000 0

5

1

#Group 0

1335.750 -6408.400 1478.250 -6563.240

1350.000 -6493.333 0.000 0.000

10.00 0

1 0

H

1

1 1406.000 -6477.000 0

6

1

#Group 0

633.750 -6412.300 953.250 -6587.680

648.000 -6495.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 704.000 -6477.000 0

7

1

#Group 0

94.875 -6246.300 542.125 -6421.680

110.500 -6329.500 0.000 0.000

10.00 0

1 0

CH3O

1 2 81 3 1

3 463.000 -6311.000 0

end

16

#Group 0

2200.125 -5998.200 3262.173 -6108.200

2210.125 -6053.200 3252.173 -6053.200

10.00 0

3102.172852 -6013.200195

3102.172852 -6093.200195

2210.125000 -6053.200195

0.000000 140.000000 30.000000

0

1

#Group 0

2335.125 -5767.600 3052.125 -5989.600

2366.125 -5866.200 0.000 0.000

10.00 0

1 0

HCO2OH

1 3 81 4 1

1

#Group 0

2449.125 -6178.600 2812.125 -6400.600

2480.125 -6277.200 0.000 0.000

10.00 0

1 0

H2O

1 1 81 2 1

16

#Group 0

2210.125 -7361.000 3272.173 -7471.000

2220.125 -7416.000 3262.173 -7416.000

10.00 0

3112.172852 -7376.000000

3112.172852 -7456.000000

2220.125000 -7416.000000

0.000000 140.000000 30.000000

0

1

#Group 0

2345.125 -7130.600 2937.125 -7352.600

2376.125 -7229.000 0.000 0.000

10.00 0

1 0

KMnO4

1 4 81

1

#Group 0

2480.125 -7552.600 2822.125 -7775.600

2511.125 -7678.000 0.000 0.000

10.00 0

1 0

OH-

1 2 41

1

#Group 0

2452.625 -7779.600 2784.625 -7975.600

2483.625 -7877.600 0.000 0.000

10.00 0

1 0

cold

1

2

#Group 0

123.604 -7007.099 1923.250 -8158.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 12 13

825.125 -7246.600 0.000 1 1 1 C 0 0

500.366 -7059.099 0.000 2 1 2 C 0 0

175.606 -7246.597 0.000 3 1 3 C 0 0

175.604 -7621.597 0.000 4 1 4 C 0 0

500.363 -7809.098 0.000 5 1 5 C 0 0

825.123 -7621.600 0.000 6 1 6 C 0 0

1149.911 -7059.146 0.000 7 1 7 C 0 0

1149.910 -7809.054 0.000 8 1 8 C 0 0

1474.696 -7621.601 0.000 9 1 9 C 0 0

1799.482 -7809.054 0.000 10 1 10 H 0 0

1474.696 -7246.601 0.000 11 1 11 C 0 0

1474.696 -7996.600 0.000 12 1 12 C 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

1 7 0 0 0

6 8 0 0 0

8 9 0 0 0

9 10 -2 0 0

9 11 0 0 0

11 7 2 0 0

9 12 -1 0 0

#pseudo_bond 0

#atom_label 2

10

1

#Group 0

1728.750 -7740.400 1871.250 -7895.240

1743.000 -7825.333 0.000 0.000

10.00 0

1 0

H

1

1 1799.000 -7809.000 0

12

1

#Group 0

1403.750 -7931.300 1723.250 -8106.680

1418.000 -8014.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1474.000 -7996.000 0

end

@End@ Chemistry-4D-Draw

 




