Experiment 2

All toluene must go into the nonhalogentated organic waste bottle.
Physical Properties

Solubility – like dissolves like
Attractive Forces (Intermolecular Forces)
Hydrogen bonding 
 OH, NH, FH

Dipolar forces (O, X, N?)
London forces (only C & H)
Polar……………………Nonpolar
Salt > H-bonding > dipolar forces > London forces

(ionic bond)
4-5 carbons/polar group

Water - H2O 
(H-bonding - polar)
Ethanol - CH3CH2OH 

(H-bonding - polar)

Toluene - C7H8 
(use dry test tubes) 
(London forces - nonpolar)
Density = Mass/Volume

Melting Point – solid

Boiling Point - liquid
CH2Cl2
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#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
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#BoldBondSpaceRatio=0.150000
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#HashBondSpaceRatio=0.500000
#HashSpace=0.050000
#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
5 2
Times New Roman; 18 0 R WIN 0 1 18
1
2
#Group 0
42.097 -42.847 2428.778 -1362.353
0.000 0.000 0.000 0.000
15.15 0
#version 210
MOL 7 7
1515.620 -690.128 0.000 1 1 1 C 0 0
1231.506 -198.028 0.000 2 1 2 C 0 0
663.279 -198.028 0.000 3 1 3 C 0 0
379.164 -690.128 0.000 4 1 4 C 0 0
663.278 -1182.228 0.000 5 1 5 C 0 0
1231.506 -1182.228 0.000 6 1 6 C 0 0
2083.849 -690.128 0.000 7 1 7 O 0 0
2 1 2 0 0 0
3 2 0 0 0 0
4 3 2 0 0 0
5 4 0 0 0 0
6 5 2 0 0 0
6 1 0 0 0 0
7 1 0 0 0 0
#pseudo_bond 0
#atom_label 7
1
1
#Group 0
1412.250 -592.000 1619.750 -813.200
1433.000 -713.333 0.000 0.000
10.00 0
1 0
C
5
1 1515.000 -690.000 0
2
1
#Group 0
1128.250 -100.000 1512.750 -321.200
1149.000 -221.333 0.000 0.000
10.00 0
1 0
CH
5
1 1231.000 -198.000 0
3
1
#Group 0
560.250 -100.000 944.750 -321.200
581.000 -221.333 0.000 0.000
10.00 0
1 0
CH
5
1 663.000 -198.000 0
4
1
#Group 0
99.250 -592.000 483.750 -813.200
120.000 -713.333 0.000 0.000
10.00 0
1 0
HC
5
3 379.000 -690.000 0
5
1
#Group 0
560.250 -1084.000 944.750 -1305.200
581.000 -1205.333 0.000 0.000
10.00 0
1 0
CH
5
1 663.000 -1182.000 0
6
1
#Group 0
1128.250 -1084.000 1512.750 -1305.200
1149.000 -1205.333 0.000 0.000
10.00 0
1 0
CH
5
1 1231.000 -1182.000 0
7
1
#Group 0
1973.375 -592.000 2371.625 -813.200
1995.500 -713.333 0.000 0.000
10.00 0
1 0
OH
5
1 2083.000 -690.000 0
end
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#ArrowHeadWidth=0.030000
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#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
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#BoldBondSpaceRatio=0.150000
#WedgeBondSpaceRatio=0.666667
#HashBondSpaceRatio=0.500000
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#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
7 2
Times New Roman; 17 0 R WIN 0 1 18
1
2
#Group 0
41.284 -42.284 2507.716 -1435.016
0.000 0.000 0.000 0.000
14.22 0
#version 210
MOL 10 11
1736.228 -193.976 0.000 1 1 1 C 0 0
2197.908 -460.528 0.000 2 1 2 C 0 0
2197.908 -993.630 0.000 3 1 3 C 0 0
1736.228 -1260.181 0.000 4 1 4 C 0 0
812.525 -1259.470 0.000 5 1 5 C 0 0
350.846 -992.919 0.000 6 1 6 C 0 0
350.846 -459.816 0.000 7 1 7 C 0 0
812.525 -193.265 0.000 8 1 8 C 0 0
1274.547 -460.527 0.000 9 1 9 C 0 0
1274.547 -993.630 0.000 10 1 10 C 0 0
2 1 2 0 0 0
3 2 0 0 0 0
4 3 2 0 0 0
6 5 2 0 0 0
7 6 0 0 0 0
8 7 2 0 0 0
9 1 0 0 0 0
9 8 0 0 0 0
10 4 0 0 0 0
10 9 2 0 0 0
10 5 0 0 0 0
#pseudo_bond 0
#atom_label 10
1
1
#Group 0
1639.500 -98.500 1990.500 -311.800
1659.000 -215.500 0.000 0.000
10.00 0
1 0
CH
7
1 1736.000 -193.000 0
2
1
#Group 0
2100.500 -365.500 2451.500 -578.800
2120.000 -482.500 0.000 0.000
10.00 0
1 0
CH
7
1 2197.000 -460.000 0
3
1
#Group 0
2100.500 -898.500 2451.500 -1111.800
2120.000 -1015.500 0.000 0.000
10.00 0
1 0
CH
7
1 2197.000 -993.000 0
4
1
#Group 0
1639.500 -1165.500 1990.500 -1378.800
1659.000 -1282.500 0.000 0.000
10.00 0
1 0
CH
7
1 1736.000 -1260.000 0
5
1
#Group 0
715.500 -1164.500 1066.500 -1377.800
735.000 -1281.500 0.000 0.000
10.00 0
1 0
CH
7
1 812.000 -1259.000 0
6
1
#Group 0
97.500 -897.500 448.500 -1110.800
117.000 -1014.500 0.000 0.000
10.00 0
1 0
HC
7
3 350.000 -992.000 0
7
1
#Group 0
97.500 -364.500 448.500 -577.800
117.000 -481.500 0.000 0.000
10.00 0
1 0
HC
7
3 350.000 -459.000 0
8
1
#Group 0
715.500 -98.500 1066.500 -311.800
735.000 -215.500 0.000 0.000
10.00 0
1 0
CH
7
1 812.000 -193.000 0
9
1
#Group 0
1177.500 -365.500 1372.500 -578.800
1197.000 -482.500 0.000 0.000
10.00 0
1 0
C
7
1 1274.000 -460.000 0
10
1
#Group 0
1177.500 -898.500 1372.500 -1111.800
1197.000 -1015.500 0.000 0.000
10.00 0
1 0
C
7
1 1274.000 -993.000 0
end
@End@ Chemistry-4D-Draw
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#ArrowHeadWidth=0.030000
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#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
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#BoldBondSpaceRatio=0.150000
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#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
8 2
Times New Roman; 15 0 R WIN 0 1 18
1
2
#Group 0
41.996 -42.571 2253.004 -1752.949
0.000 0.000 0.000 0.000
12.63 0
#version 210
MOL 11 12
1557.330 -650.996 0.000 1 1 1 C 0 0
1967.457 -887.783 0.000 2 1 2 C 0 0
1967.457 -1361.356 0.000 3 1 3 C 0 0
1557.330 -1598.142 0.000 4 1 4 C 0 0
736.773 -1597.511 0.000 5 1 5 C 0 0
326.648 -1360.725 0.000 6 1 6 C 0 0
326.648 -887.151 0.000 7 1 7 C 0 0
736.773 -650.365 0.000 8 1 8 C 0 0
1147.204 -887.783 0.000 9 1 9 C 0 0
1147.204 -1361.356 0.000 10 1 10 C 0 0
1557.330 -177.423 0.000 11 1 11 O 0 0
2 1 2 0 0 0
3 2 0 0 0 0
4 3 2 0 0 0
6 5 2 0 0 0
7 6 0 0 0 0
8 7 2 0 0 0
9 1 0 0 0 0
9 8 0 0 0 0
10 4 0 0 0 0
10 9 2 0 0 0
10 5 0 0 0 0
11 1 0 0 0 0
#pseudo_bond 0
#atom_label 11
1
1
#Group 0
1473.625 -570.200 1642.375 -750.320
1490.500 -669.000 0.000 0.000
10.00 0
1 0
C
8
1 1557.000 -650.000 0
2
1
#Group 0
1883.625 -807.200 2198.375 -987.320
1900.500 -906.000 0.000 0.000
10.00 0
1 0
CH
8
1 1967.000 -887.000 0
3
1
#Group 0
1883.625 -1281.200 2198.375 -1461.320
1900.500 -1380.000 0.000 0.000
10.00 0
1 0
CH
8
1 1967.000 -1361.000 0
4
1
#Group 0
1473.625 -1518.200 1788.375 -1698.320
1490.500 -1617.000 0.000 0.000
10.00 0
1 0
CH
8
1 1557.000 -1598.000 0
5
1
#Group 0
652.625 -1517.200 967.375 -1697.320
669.500 -1616.000 0.000 0.000
10.00 0
1 0
CH
8
1 736.000 -1597.000 0
6
1
#Group 0
96.625 -1280.200 411.375 -1460.320
113.500 -1379.000 0.000 0.000
10.00 0
1 0
HC
8
3 326.000 -1360.000 0
7
1
#Group 0
96.625 -807.200 411.375 -987.320
113.500 -906.000 0.000 0.000
10.00 0
1 0
HC
8
3 326.000 -887.000 0
8
1
#Group 0
652.625 -570.200 967.375 -750.320
669.500 -669.000 0.000 0.000
10.00 0
1 0
CH
8
1 736.000 -650.000 0
9
1
#Group 0
1063.625 -807.200 1232.375 -987.320
1080.500 -906.000 0.000 0.000
10.00 0
1 0
C
8
1 1147.000 -887.000 0
10
1
#Group 0
1063.625 -1281.200 1232.375 -1461.320
1080.500 -1380.000 0.000 0.000
10.00 0
1 0
C
8
1 1147.000 -1361.000 0
11
1
#Group 0
1467.375 -97.200 1794.625 -277.320
1485.500 -196.000 0.000 0.000
10.00 0
1 0
OH
8
1 1557.000 -177.000 0
end
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#START SETTINGS
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#DefaultTextFont=Times New Roman; 12 0 R WIN 0 1 18
#DefaultLabelFont=Times New Roman; 12 0 R WIN 0 1 18
#CurrentColor=0,0,0
#BackgroundColor=255,255,255
#LineWidth=10.000000
#BondLength=375.000000
#PaintBrush=1
#DashedLineInterval=0.028500
#ArrowHeadLength=0.140000
#ArrowHeadWidth=0.030000
#ArrowHeadFixed=0
#ArrowSpaceFixed=0
#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
#DoubleBondSpaceLengthRatio=0.150000
#BoldBondSpaceRatio=0.150000
#WedgeBondSpaceRatio=0.666667
#HashBondSpaceRatio=0.500000
#HashSpace=0.050000
#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
9 2
Times New Roman; 16 0 R WIN 0 1 18
1
2
#Group 0
42.106 -42.431 2643.769 -1632.989
0.000 0.000 0.000 0.000
13.27 0
#version 210
MOL 10 10
1339.769 -1042.890 0.000 1 1 1 C 0 0
1090.974 -611.965 0.000 2 1 2 C 0 0
593.385 -611.965 0.000 3 1 3 C 0 0
344.590 -1042.890 0.000 4 1 4 C 0 0
593.385 -1473.815 0.000 5 1 5 C 0 0
1090.974 -1473.815 0.000 6 1 6 C 0 0
1339.769 -181.040 0.000 7 1 7 O 0 0
1837.359 -1042.890 0.000 8 1 8 C 0 0
1837.359 -694.577 0.000 9 1 9 O 0 0
2334.948 -1042.890 0.000 10 1 10 O 0 0
2 1 2 0 0 0
3 2 0 0 0 0
4 3 2 0 0 0
5 4 0 0 0 0
6 5 2 0 0 0
6 1 0 0 0 0
7 2 0 0 0 0
8 1 0 0 0 0
9 8 2 0 0 0
10 8 0 0 0 0
#pseudo_bond 0
#atom_label 10
1
1
#Group 0
1249.375 -958.700 1430.625 -1146.720
1267.500 -1061.833 0.000 0.000
10.00 0
1 0
C
9
1 1339.000 -1042.000 0
2
1
#Group 0
1000.375 -527.700 1181.625 -715.720
1018.500 -630.833 0.000 0.000
10.00 0
1 0
C
9
1 1090.000 -611.000 0
3
1
#Group 0
503.375 -527.700 841.625 -715.720
521.500 -630.833 0.000 0.000
10.00 0
1 0
CH
9
1 593.000 -611.000 0
4
1
#Group 0
97.375 -958.700 435.625 -1146.720
115.500 -1061.833 0.000 0.000
10.00 0
1 0
HC
9
3 344.000 -1042.000 0
5
1
#Group 0
503.375 -1389.700 841.625 -1577.720
521.500 -1492.833 0.000 0.000
10.00 0
1 0
CH
9
1 593.000 -1473.000 0
6
1
#Group 0
1000.375 -1389.700 1338.625 -1577.720
1018.500 -1492.833 0.000 0.000
10.00 0
1 0
CH
9
1 1090.000 -1473.000 0
7
1
#Group 0
1242.500 -97.700 1593.500 -285.720
1262.000 -200.833 0.000 0.000
10.00 0
1 0
OH
9
1 1339.000 -181.000 0
8
1
#Group 0
1747.375 -958.700 1928.625 -1146.720
1765.500 -1061.833 0.000 0.000
10.00 0
1 0
C
9
1 1837.000 -1042.000 0
9
1
#Group 0
1740.500 -610.700 1935.500 -798.720
1760.000 -713.833 0.000 0.000
10.00 0
1 0
O
9
1 1837.000 -694.000 0
10
1
#Group 0
2237.500 -958.700 2588.500 -1146.720
2257.000 -1061.833 0.000 0.000
10.00 0
1 0
OH
9
1 2334.000 -1042.000 0
end
@End@ Chemistry-4D-Draw



_1136792920.txt
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Chemistry-4D-Draw 300
Region 0.000 0.000 3369.382 -1159.027
#START SETTINGS
#Name=Document
#DefaultTextFont=Times New Roman; 12 0 R WIN 0 1 18
#DefaultLabelFont=Times New Roman; 12 0 R WIN 0 1 18
#CurrentColor=0,0,0
#BackgroundColor=255,255,255
#LineWidth=10.000000
#BondLength=375.000000
#PaintBrush=1
#DashedLineInterval=0.028500
#ArrowHeadLength=0.140000
#ArrowHeadWidth=0.030000
#ArrowHeadFixed=0
#ArrowSpaceFixed=0
#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
#DoubleBondSpaceLengthRatio=0.150000
#BoldBondSpaceRatio=0.150000
#WedgeBondSpaceRatio=0.666667
#HashBondSpaceRatio=0.500000
#HashSpace=0.050000
#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
6 2
Times New Roman; 23 0 R WIN 0 1 18
1
2
#Group 0
42.246 -42.096 3202.629 -1117.124
0.000 0.000 0.000 0.000
19.50 0
#version 210
MOL 5 4
2334.809 -851.124 0.000 1 1 1 C 0 0
970.515 -840.124 0.000 2 1 2 C 0 0
239.129 -840.124 0.000 3 1 18 C 0 0
2768.681 -851.124 0.000 4 1 19 O 0 0
2334.809 -231.305 0.000 5 1 20 O 0 0
2 1 0 0 0 0
3 2 0 0 0 0
4 1 0 0 0 0
5 1 2 0 0 0
#pseudo_bond 0
#atom_label 5
1
1
#Group 0
2198.750 -723.600 2471.250 -1011.160
2226.000 -881.333 0.000 0.000
10.00 0
1 0
C
6
1 2334.000 -851.000 0
2
1
#Group 0
906.000 -721.450 1963.000 -1055.620
919.000 -875.250 0.000 0.000
10.00 0
1 0
(CH2)16
6 3 86 4 6 5 86
1 970.000 -840.000 0
3
1
#Group 0
103.750 -721.450 730.250 -1055.620
131.000 -875.250 0.000 0.000
10.00 0
1 0
CH3
6 2 86
1 239.000 -840.000 1
4
1
#Group 0
2625.875 -723.600 3141.125 -1011.160
2654.500 -881.333 0.000 0.000
10.00 0
1 0
OH
6
1 2768.000 -851.000 0
5
1
#Group 0
2191.875 -103.600 2478.125 -391.160
2220.500 -261.333 0.000 0.000
10.00 0
1 0
O
6
1 2334.000 -231.000 0
end
@End@ Chemistry-4D-Draw
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#START SETTINGS
#Name=Document
#DefaultTextFont=Times New Roman; 12 0 R WIN 0 1 18
#DefaultLabelFont=Times New Roman; 12 0 R WIN 0 1 18
#CurrentColor=0,0,0
#BackgroundColor=255,255,255
#LineWidth=10.000000
#BondLength=375.000000
#PaintBrush=1
#DashedLineInterval=0.028500
#ArrowHeadLength=0.140000
#ArrowHeadWidth=0.030000
#ArrowHeadFixed=0
#ArrowSpaceFixed=0
#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
#DoubleBondSpaceLengthRatio=0.150000
#BoldBondSpaceRatio=0.150000
#WedgeBondSpaceRatio=0.666667
#HashBondSpaceRatio=0.500000
#HashSpace=0.050000
#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
3 2
Times New Roman; 21 0 R WIN 0 1 18
1
2
#Group 0
42.357 -41.782 3189.643 -1122.778
0.000 0.000 0.000 0.000
17.52 0
#version 210
MOL 6 5
999.196 -878.756 0.000 1 1 1 C 0 0
224.008 -878.756 0.000 2 1 2 C 0 0
1459.054 -878.756 0.000 3 1 3 O 0 0
999.196 -221.818 0.000 4 1 4 O 0 0
1918.911 -878.756 0.000 5 1 1 C 0 0
2694.099 -878.756 0.000 6 1 2 C 0 0
2 1 0 0 0 0
3 1 0 0 0 0
4 1 2 0 0 0
5 3 0 0 0 0
6 5 0 0 0 0
#pseudo_bond 0
#atom_label 6
1
1
#Group 0
876.875 -758.300 1123.125 -1028.480
901.500 -906.500 0.000 0.000
10.00 0
1 0
C
3
1 999.000 -878.000 0
2
1
#Group 0
101.875 -763.850 660.125 -1063.260
126.500 -909.583 0.000 0.000
10.00 0
1 0
CH3
3 2 83
1 224.000 -878.000 1
3
1
#Group 0
1330.000 -758.300 1590.000 -1028.480
1356.000 -906.500 0.000 0.000
10.00 0
1 0
O
3
1 1459.000 -878.000 0
4
1
#Group 0
870.000 -101.300 1130.000 -371.480
896.000 -249.500 0.000 0.000
10.00 0
1 0
O
3
1 999.000 -221.000 0
5
1
#Group 0
1795.875 -763.850 2354.125 -1063.260
1820.500 -909.583 0.000 0.000
10.00 0
1 0
CH2
3 2 83
1 1918.000 -878.000 0
6
1
#Group 0
2571.875 -763.850 3130.125 -1063.260
2596.500 -909.583 0.000 0.000
10.00 0
1 0
CH3
3 2 83
1 2694.000 -878.000 0
end
@End@ Chemistry-4D-Draw
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$c4d$
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Chemistry-4D-Draw 300
Region 0.000 0.000 2398.941 -1205.171
#START SETTINGS
#Name=Document
#DefaultTextFont=Times New Roman; 12 0 R WIN 0 1 18
#DefaultLabelFont=Times New Roman; 12 0 R WIN 0 1 18
#CurrentColor=0,0,0
#BackgroundColor=255,255,255
#LineWidth=10.000000
#BondLength=375.000000
#PaintBrush=1
#DashedLineInterval=0.028500
#ArrowHeadLength=0.140000
#ArrowHeadWidth=0.030000
#ArrowHeadFixed=0
#ArrowSpaceFixed=0
#ArrowSpace=0.050000
#ArrowSpaceRatio=0.050000
#DoubleBondMinSpace=25.000000
#DoubleBondSpaceLengthRatio=0.150000
#BoldBondSpaceRatio=0.150000
#WedgeBondSpaceRatio=0.666667
#HashBondSpaceRatio=0.500000
#HashSpace=0.050000
#END SETTINGS
2
1 2
Times New Roman; 12 0 R WIN 0 1 18
4 2
Times New Roman; 22 0 R WIN 0 1 18
1
2
#Group 0
42.530 -41.955 2232.470 -1163.125
0.000 0.000 0.000 0.000
18.35 0
#version 210
MOL 4 3
1037.249 -910.065 0.000 1 1 1 C 0 0
225.462 -910.065 0.000 2 1 2 C 0 0
1725.204 -910.065 0.000 3 1 3 C 0 0
1037.249 -222.110 0.000 4 1 1 O 0 0
2 1 0 0 0 0
3 1 0 0 0 0
4 1 0 0 0 0
#pseudo_bond 0
#atom_label 4
1
1
#Group 0
914.875 -790.300 1370.125 -1060.480
939.500 -938.500 0.000 0.000
10.00 0
1 0
CH
4
1 1037.000 -910.000 0
2
1
#Group 0
102.875 -797.050 672.125 -1102.780
127.500 -942.250 0.000 0.000
10.00 0
1 0
CH3
4 2 84
1 225.000 -910.000 1
3
1
#Group 0
1602.875 -797.050 2172.125 -1102.780
1627.500 -942.250 0.000 0.000
10.00 0
1 0
CH3
4 2 84
1 1725.000 -910.000 0
4
1
#Group 0
908.000 -102.300 1376.000 -372.480
934.000 -250.500 0.000 0.000
10.00 0
1 0
OH
4
1 1037.000 -222.000 0
end
@End@ Chemistry-4D-Draw
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Region 0.000 0.000 1936.443 -1051.913
#START SETTINGS
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#CurrentColor=0,0,0
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#LineWidth=10.000000
#BondLength=375.000000
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#Group 0
41.779 -41.704 1769.221 -1009.616
0.000 0.000 0.000 0.000
15.60 0
#version 210
MOL 4 3
1309.466 -790.470 0.000 1 1 1 C 0 0
900.061 -790.470 0.000 2 1 2 C 0 0
209.922 -790.470 0.000 3 1 3 C 0 0
900.061 -205.605 0.000 4 1 4 O 0 0
2 1 0 0 0 0
3 2 0 0 0 0
4 2 2 0 0 0
#pseudo_bond 0
#atom_label 4
1
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#Group 0
1199.375 -688.950 1711.625 -952.020
1221.500 -817.750 0.000 0.000
10.00 0
1 0
CH3
2 2 82
1 1309.000 -790.000 0
2
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#Group 0
790.375 -684.300 1011.625 -922.880
812.500 -815.167 0.000 0.000
10.00 0
1 0
C
2
1 900.000 -790.000 0
3
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#Group 0
99.375 -688.950 611.625 -952.020
121.500 -817.750 0.000 0.000
10.00 0
1 0
CH3
2 2 82
1 209.000 -790.000 1
4
1
#Group 0
784.125 -99.300 1017.875 -337.880
807.500 -230.167 0.000 0.000
10.00 0
1 0
O
2
1 900.000 -205.000 0
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