Organic Chemistry Laboratory
    Name ______________________
Interpretation of Infrared Spectra
Due ______________________
1. Write the letter of the correct compound which produced each of these spectra.
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2.
Assign bonds to each of the absorption bands listed below for this spectrum.
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1741 cm-1 ___________________________
1240 cm-1 ___________________________

1047 cm-1 ___________________________
2900-3000 cm-1 _______________________

1448 cm-1 ___________________________
1373 cm-1 ___________________________

Which of the following compounds produced this spectrum?  ______________
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Assign these absorptions to bonds in the molecule:

3300cm-1 ________________
2900cm-1 ________________
1232cm-1 ________________
813cm-1   ________________
Which below is the molecule? ______
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4.
This is the IR spectrum of a straight-chain five-carbon molecule whose molecular weight is 86µ.
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Assign these bands to specific bonds in the molecule:

1726cm-1 _________________        2950cm-1 _________________
2719 & 2800cm-1 _________________
Does the molecule have a C=C? _______  A C=O? ________

Draw a likely structure for the molecule:

5. At what frequencies do these absorb infrared radiation?

C≡N
_______________
N – H  ________________

sp2 C – O  _________________
sp3 C – O  _________________

sp C – H   _________________
sp2 C – H  _________________
sp3 C – H  _________________
Monosubstituted benzene rings ___________________________

Ortho-disubstituted benzene rings _____________________________

Para-disubstituted benzene rings ______________________________

6. Consider the infrared spectrum below and answer the questions that follow.
[image: image21.emf]


What bonds in the molecule produced these absorptions?

3030cm-1 _______________________

2920 cm-1  _________________________

1650cm-1  ____________________________

The compound has six carbon atoms. This is most likely the spectrum of:
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7.
Here is an interesting spectrum:
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What does the broad, strong band peaking at 3400cm-1 tell you about the molecule?

What caused that sharp band coming down at 3300cm-1 (3.0µ) ?

I see a small peak at about 2130cm-1 . What bond in the compound produced this peak?

There is a strong band at 1180cm-1. What bond does this show? You will have to do a little research to look this one up in a book in the study room.

The formula for the compound is C5H8O. What might its structure be?
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OH
1
1 1137.000 -481.000 0
5
1
#Group 0
836.875 -94.400 993.125 -249.240
852.500 -179.333 0.000 0.000
10.00 0
1 0
O
1
1 914.000 -163.000 0
end
@End@ Chemistry-4D-Draw



_1107077565.txt
$c4d$
1666
Chemistry-4D-Draw 300
Region 0.000 0.000 1805.125 -1382.100
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
42.000 -42.400 1638.125 -1340.100
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 9 9
94.000 -725.600 0.000 1 1 1 C 0 0
94.000 -1100.600 0.000 2 1 2 C 0 0
418.760 -1288.100 0.000 3 1 3 C 0 0
743.519 -1100.600 0.000 4 1 4 C 0 0
743.519 -725.600 0.000 5 1 5 C 0 0
418.760 -538.100 0.000 6 1 6 C 0 0
1068.305 -538.146 0.000 7 1 7 C 0 0
1393.091 -725.600 0.000 8 1 8 O 0 0
1068.305 -163.146 0.000 9 1 9 O 0 0
1 2 0 0 0 0
2 3 2 0 0 0
3 4 0 0 0 0
4 5 2 0 0 0
5 6 0 0 0 0
6 1 2 0 0 0
5 7 0 0 0 0
7 8 0 0 0 0
7 9 2 0 0 0
#pseudo_bond 1
1 6 0
 1 2
 2 3
 3 4
 4 5
 5 6
 6 1
#atom_label 3
7
1
#Group 0
997.750 -469.400 1140.250 -624.240
1012.000 -554.333 0.000 0.000
10.00 0
1 0
C
1
1 1068.000 -538.000 0
8
1
#Group 0
1315.875 -656.400 1586.125 -811.240
1331.500 -741.333 0.000 0.000
10.00 0
1 0
OH
1
1 1393.000 -725.000 0
9
1
#Group 0
990.875 -94.400 1147.125 -249.240
1006.500 -179.333 0.000 0.000
10.00 0
1 0
O
1
1 1068.000 -163.000 0
end
@End@ Chemistry-4D-Draw



_1107073443.txt
$c4d$
1493
Chemistry-4D-Draw 300
Region 0.000 0.000 1337.500 -742.280
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
41.750 -41.400 1170.250 -699.680
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 4 3
869.750 -537.800 0.000 1 1 1 C 0 0
607.250 -537.800 0.000 2 1 2 C 0 0
164.750 -537.800 0.000 3 1 3 C 0 0
607.250 -162.800 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
1
#Group 0
798.750 -472.300 1118.250 -647.680
813.000 -555.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 869.000 -537.000 0
2
1
#Group 0
536.750 -468.400 679.250 -623.240
551.000 -553.333 0.000 0.000
10.00 0
1 0
C
1
1 607.000 -537.000 0
3
1
#Group 0
93.750 -472.300 413.250 -647.680
108.000 -555.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 164.000 -537.000 1
4
1
#Group 0
529.875 -93.400 686.125 -248.240
545.500 -178.333 0.000 0.000
10.00 0
1 0
O
1
1 607.000 -162.000 0
end
@End@ Chemistry-4D-Draw



_1107072051.txt
$c4d$
1333
Chemistry-4D-Draw 300
Region 0.000 0.000 1480.125 -1007.100
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
42.000 -42.400 1313.125 -965.100
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 7 7
94.000 -350.600 0.000 1 1 1 C 0 0
94.000 -725.600 0.000 2 1 2 C 0 0
418.760 -913.100 0.000 3 1 3 C 0 0
743.519 -725.600 0.000 4 1 4 C 0 0
743.519 -350.600 0.000 5 1 5 C 0 0
418.760 -163.100 0.000 6 1 6 C 0 0
1068.305 -163.146 0.000 7 1 7 O 0 0
1 2 0 0 0 0
2 3 2 0 0 0
3 4 0 0 0 0
4 5 2 0 0 0
5 6 0 0 0 0
6 1 2 0 0 0
5 7 0 0 0 0
#pseudo_bond 1
1 6 0
 1 2
 2 3
 3 4
 4 5
 5 6
 6 1
#atom_label 1
7
1
#Group 0
990.875 -94.400 1261.125 -249.240
1006.500 -179.333 0.000 0.000
10.00 0
1 0
OH
1
1 1068.000 -163.000 0
end
@End@ Chemistry-4D-Draw



_1107072170.txt
$c4d$
1658
Chemistry-4D-Draw 300
Region 0.000 0.000 1548.375 -685.280
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
41.750 -42.400 1382.125 -643.680
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 5 4
914.554 -481.357 0.000 1 1 1 C 0 0
539.554 -481.357 0.000 2 1 2 C 0 0
164.554 -481.357 0.000 3 1 3 C 0 0
1137.012 -481.357 0.000 4 1 4 O 0 0
914.554 -163.560 0.000 5 1 5 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
843.750 -412.400 986.250 -567.240
858.000 -497.333 0.000 0.000
10.00 0
1 0
C
1
1 914.000 -481.000 0
2
1
#Group 0
468.750 -416.300 788.250 -591.680
483.000 -499.500 0.000 0.000
10.00 0
1 0
CH2
1 2 81
1 539.000 -481.000 0
3
1
#Group 0
93.750 -416.300 413.250 -591.680
108.000 -499.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 164.000 -481.000 1
4
1
#Group 0
1059.875 -412.400 1330.125 -567.240
1075.500 -497.333 0.000 0.000
10.00 0
1 0
OH
1
1 1137.000 -481.000 0
5
1
#Group 0
836.875 -94.400 993.125 -249.240
852.500 -179.333 0.000 0.000
10.00 0
1 0
O
1
1 914.000 -163.000 0
end
@End@ Chemistry-4D-Draw



_1107073338.txt
$c4d$
1829
Chemistry-4D-Draw 300
Region 0.000 0.000 2042.500 -742.280
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
41.750 -41.400 1875.250 -699.680
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 6 5
607.250 -537.800 0.000 1 1 1 C 0 0
164.750 -537.800 0.000 2 1 2 C 0 0
869.750 -537.800 0.000 3 1 3 O 0 0
607.250 -162.800 0.000 4 1 4 O 0 0
1132.250 -537.800 0.000 5 1 1 C 0 0
1574.750 -537.800 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
536.750 -468.400 679.250 -623.240
551.000 -553.333 0.000 0.000
10.00 0
1 0
C
1
1 607.000 -537.000 0
2
1
#Group 0
93.750 -472.300 413.250 -647.680
108.000 -555.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 164.000 -537.000 1
3
1
#Group 0
791.875 -468.400 948.125 -623.240
807.500 -553.333 0.000 0.000
10.00 0
1 0
O
1
1 869.000 -537.000 0
4
1
#Group 0
529.875 -93.400 686.125 -248.240
545.500 -178.333 0.000 0.000
10.00 0
1 0
O
1
1 607.000 -162.000 0
5
1
#Group 0
1061.750 -472.300 1381.250 -647.680
1076.000 -555.500 0.000 0.000
10.00 0
1 0
CH2
1 2 81
1 1132.000 -537.000 0
6
1
#Group 0
1503.750 -472.300 1823.250 -647.680
1518.000 -555.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 1574.000 -537.000 0
end
@End@ Chemistry-4D-Draw



_1107072106.txt
$c4d$
1505
Chemistry-4D-Draw 300
Region 0.000 0.000 2005.624 -837.520
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
42.000 -42.000 1839.125 -795.520
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 8 8
281.499 -94.001 0.000 1 1 1 C 0 0
94.000 -418.761 0.000 2 1 2 C 0 0
281.501 -743.520 0.000 3 1 3 C 0 0
656.501 -743.519 0.000 4 1 4 C 0 0
844.000 -418.759 0.000 5 1 5 C 0 0
656.499 -94.000 0.000 6 1 6 C 0 0
1219.000 -418.759 0.000 7 1 7 C 0 0
1594.000 -418.759 0.000 8 1 8 O 0 0
1 2 0 0 0 0
2 3 2 0 0 0
3 4 0 0 0 0
4 5 2 0 0 0
5 6 0 0 0 0
6 1 2 0 0 0
5 7 0 0 0 0
7 8 0 0 0 0
#pseudo_bond 1
1 6 0
 1 2
 2 3
 3 4
 4 5
 5 6
 6 1
#atom_label 2
7
1
#Group 0
1148.750 -353.300 1468.250 -528.680
1163.000 -436.500 0.000 0.000
10.00 0
1 0
CH2
1 2 81
1 1219.000 -418.000 0
8
1
#Group 0
1516.875 -349.400 1787.125 -504.240
1532.500 -434.333 0.000 0.000
10.00 0
1 0
OH
1
1 1594.000 -418.000 0
end
@End@ Chemistry-4D-Draw



_1107071937.txt
$c4d$
1502
Chemistry-4D-Draw 300
Region 0.000 0.000 1605.500 -367.280
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
41.750 -41.400 1438.250 -324.680
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 4 3
539.835 -162.959 0.000 1 1 1 O 0 0
762.292 -162.959 0.000 2 1 1 C 0 0
1137.292 -162.959 0.000 3 1 2 C 0 0
164.835 -162.959 0.000 4 1 1 C 0 0
2 1 0 0 0 0
3 2 0 0 0 0
4 1 0 0 0 0
#pseudo_bond 0
#atom_label 4
1
1
#Group 0
461.875 -93.400 618.125 -248.240
477.500 -178.333 0.000 0.000
10.00 0
1 0
O
1
1 539.000 -162.000 0
2
1
#Group 0
691.750 -97.300 1011.250 -272.680
706.000 -180.500 0.000 0.000
10.00 0
1 0
CH2
1 2 81
1 762.000 -162.000 0
3
1
#Group 0
1066.750 -97.300 1386.250 -272.680
1081.000 -180.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 1137.000 -162.000 0
4
1
#Group 0
93.750 -97.300 413.250 -272.680
108.000 -180.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 164.000 -162.000 1
end
@End@ Chemistry-4D-Draw



_1107072001.txt
$c4d$
1700
Chemistry-4D-Draw 300
Region 0.000 0.000 1417.644 -593.914
#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
2 2
Times New Roman; 10 0 R WIN 0 1 18
1
2
#Group 0
42.178 -41.453 1249.822 -552.367
0.000 0.000 0.000 0.000
7.95 0
#version 210
MOL 5 4
991.851 -399.485 0.000 1 1 1 C 0 0
739.295 -399.485 0.000 2 1 2 C 0 0
441.280 -399.485 0.000 3 1 3 C 0 0
143.264 -399.485 0.000 4 1 4 C 0 0
739.295 -146.930 0.000 5 1 5 O 0 0
2 1 0 0 0 0
3 2 0 0 0 0
4 3 0 0 0 0
5 2 0 0 0 0
#pseudo_bond 0
#atom_label 5
1
1
#Group 0
940.125 -349.950 1199.875 -502.420
950.500 -415.083 0.000 0.000
10.00 0
1 0
CH3
2 2 82
1 991.000 -399.000 0
2
1
#Group 0
688.125 -344.400 885.875 -467.640
698.500 -412.000 0.000 0.000
10.00 0
1 0
CH
2
1 739.000 -399.000 0
3
1
#Group 0
390.125 -349.950 649.875 -502.420
400.500 -415.083 0.000 0.000
10.00 0
1 0
CH2
2 2 82
1 441.000 -399.000 0
4
1
#Group 0
92.125 -349.950 351.875 -502.420
102.500 -415.083 0.000 0.000
10.00 0
1 0
CH3
2 2 82
1 143.000 -399.000 1
5
1
#Group 0
681.875 -91.400 892.125 -214.640
693.500 -159.000 0.000 0.000
10.00 0
1 0
OH
2
1 739.000 -146.000 0
end
@End@ Chemistry-4D-Draw



_1107071893.txt
$c4d$
1667
Chemistry-4D-Draw 300
Region 0.000 0.000 1450.500 -1381.800
#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
1
1 2
Times New Roman; 12 0 R WIN 0 1 18
1
2
#Group 0
41.750 -41.400 1283.250 -1339.800
0.000 0.000 0.000 0.000
10.00 0
#version 210
MOL 9 9
607.250 -537.800 0.000 1 1 1 C 0 0
932.010 -725.300 0.000 2 1 2 C 0 0
932.010 -1100.300 0.000 3 1 3 C 0 0
607.250 -1287.800 0.000 4 1 4 C 0 0
282.490 -1100.300 0.000 5 1 5 C 0 0
282.490 -725.300 0.000 6 1 6 C 0 0
607.250 -162.800 0.000 7 1 7 C 0 0
982.250 -162.800 0.000 8 1 8 C 0 0
164.750 -162.800 0.000 9 1 9 C 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
8 7 0 0 0 0
9 7 0 0 0 0
#pseudo_bond 1
1 6 0
 6 1
 2 1
 6 5
 5 4
 4 3
 3 2
#atom_label 3
7
1
#Group 0
536.750 -93.400 794.250 -248.240
551.000 -178.333 0.000 0.000
10.00 0
1 0
CH
1
1 607.000 -162.000 0
8
1
#Group 0
911.750 -97.300 1231.250 -272.680
926.000 -180.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 982.000 -162.000 0
9
1
#Group 0
93.750 -97.300 413.250 -272.680
108.000 -180.500 0.000 0.000
10.00 0
1 0
CH3
1 2 81
1 164.000 -162.000 1
end
@End@ Chemistry-4D-Draw



