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Practice Exam II






     Chem. 2633

1A.   If the boiling temperature of  1,3-diphenylacetone  is 330 ° C at 1 atm pressure, at what approximate pressure would you expect it to boil at 280 ° C?

B.
Explain why if the atmospheric pressure above water drops below 4 mm of mercury, the water eventually freezes and then disappears. (Vapor pressure of ice and water at 0 °C = 4 mm)
C.  In the synthesis of methyl salicylate, why was the organic layer washed with water?

D.  Suppose you were asked to determine whether a liquid isolated from a site suspected of arson was an accelerant. What you do to identify this material based on what you have learned this semester.
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E.
You take a melting point of your unknown and find that it melts some 10 ° C lower than the value expected for the compound you believed it to be. What would you do? 

F Would you do the same thing if the compound in E above melted 15 ° C higher? Why?

2. 
A student received an unknown that had a melting point of approximately 130 °C. After looking up all the possible compounds that could be found with a similar melting point, the list of  possibilities was narrowed down to the following compounds:  

1,4-dinitronaphthalene; 2-amino-4-chloropyridine; 4,4'dimethoxybenzil; benzamide;
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1,4,5,8-tetramethylnaphthalene; benzoin; 4-cyclohexylphenol; 2,5-dichlorobenzonitrile;

The following solubility test was performed: the compound was not soluble in dilute acid or base; and it had the following infrared spectrum, 1 H  and 13 C NMR spectra. What is the most likely structure of the unknown? Show your reasoning.
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Problem 2 continued

1H NMR
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13 C NMR
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3. (15pts)
As some of you may have have experienced, a typical problem associated with the IR spectrometer is that if you are not careful, you can print a different spectrum than your own. This happened to Iva Problem. Iva steamed distilled cinnamon and isolated cinnamaldehyde. However, when the spectrum was printed, it was not clear that the correct spectrum was printed. The spectrum obtained is given below but Iva is not sure whether this spectrum is the correct one or whether it is one of the other two spectra run by Noel Help or Kant Bebothered. Noel isolated carvone from cloves and Kant isolated eugenol from cloves. 


carvone


eugenol

cinnamaldehyde

Please help Iva solve her problem. Did she print out the correct spectrum? What compound is this a spectrum of?  To help you solve this problem, the 1H and C13 NMR spectrum is included..
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1 H NMR 

13 C NMR
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Typical 1H Chemical Shifts
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Funct.  Type Frequencies Peak Examples

Group em’ Intensity Figure No.

C-H ¢’ hybridized R;C-H 2850-3000 M(sh) 6,18,22
sp” hybridized =CR-H 3000-3250 M(sh)  7,13,42
sp hybridized =C-H 3300 M-S(sh) 13
aldehyde C-H H-(C=O)R 2750,2850 M(sh) 14,15

N-H primary amine, amide = RN-H,, RCONH, 3300, 3340 S,S(br) 18,19
secondary amine, amide RNR-H, RCONHR  3300-3500 S(br) 20, 21

tertiary amine, amide  RN(R3), RCONR,  none 22,23
O-H  alcohols, phenols free O-H 3620-3580 W(sh) 17,24, 25
hydrogen bonded 3600-3650 S(br) 24, 25, 28
carboxylic acids R(C=0)0O-H 3500-2400 S(br) 26,27, 29, 30
C=N nitriles RC=N 2280-2200 S(sh) 31
C=C acetylenes R-C=C-R 2260-2180 W(sh) 32
R-C=C-H 2160-2100 M(sh) 13
C=0 aldehydes R(C=0O)H 1740-1720 S(sh) 14
ketones R(C=0)R 1730-1710 S(sh) 35
esters R(COpR 1750-1735 S(sh) 33,34
carboxylic acids RCOH 1720-1680 S(sh) 26,27,30
amides (Amide I) RCONH,, RCONHR 1670-1640 S(sh) 19, 21
(Amide II) RCONH, 1650-1620 S(sh) 19, 21
(Amide II) RCONHR 1550 S(sh) 19, 21
amide RCONR, 1650-1620 S(sh) 23
anhydrides R(CO,CO)R 1820,1750 S, S(sh) 36
carboxylates R(CO,), M* 1600, 1400 S,S(sh) 42
C=C olefins R,C=CR, 1680-1640 W(sh) 10, 39, 40
R,C=CH, 1600-1675 M(sh) 9,35
R,C=C(OR)R 1600-1630 S(sh) 41

-NO, nitro groups RNO, 1550,1370 S,S(sh) 28
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Carbon environment  chemical shifts (ppm)


C=O (in ketones)			205 - 220


C=O (in aldehydes)			190 - 200


C=O (in acids and esters)	170 - 185


C in aromatic rings			125 - 150


C=C (in alkenes)			115 - 140


RCH2OH					50 - 65


RCH2Cl					40 - 45


RCH2NH2				37 - 45


R3CH					25 - 35


CH3CO-					20 - 30


R2CH2					16 - 25


RCH3					1
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1136.646 -844.195 0.000 11 1 11 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 2 0 0

6 7 0 0 0

3 8 0 0 0

8 9 2 0 0

8 10 0 0 0

5 11 2 0 0

#pseudo_bond 0

#atom_label 3

7

1

#Group 0

542.750 -499.300 862.250 -674.680

557.000 -582.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 613.000 -564.000 0

10

1

#Group 0

93.750 -1801.300 412.250 -1976.680

108.000 -1884.500 0.000 0.000

10.00 0

1 0

H3C

1 1 81 2 1

3 340.000 -1866.000 0

11

1

#Group 0

1058.875 -775.400 1215.125 -930.240

1074.500 -860.333 0.000 0.000

10.00 0

1 0

O

1

1 1136.000 -844.000 0

end

2

#Group 0

2273.035 -42.000 3598.250 -1943.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 12 12

2416.250 -969.104 0.000 1 1 1 C 0 0

2416.251 -1323.726 0.000 2 1 2 C 0 0

2723.363 -1501.036 0.000 3 1 3 C 0 0

3030.475 -1323.725 0.000 4 1 4 C 0 0

3030.474 -969.102 0.000 5 1 5 C 0 0

2723.361 -791.792 0.000 6 1 6 C 0 0

2723.364 -1761.085 0.000 7 1 7 O 0 0

3297.621 -1477.961 0.000 8 1 8 O 0 0

2723.362 -551.488 0.000 9 1 9 C 0 0

2325.035 -444.755 0.000 10 1 10 C 0 0

3297.621 -1781.021 0.000 11 1 12 C 0 0

2325.036 -94.000 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

3 7 0 0 0

4 8 0 0 0

6 9 0 0 0

9 10 0 0 0

8 11 0 0 0

10 12 2 0 0

#pseudo_bond 0

#atom_label 3

7

1

#Group 0

2645.875 -1692.400 2916.125 -1847.240

2661.500 -1777.333 0.000 0.000

10.00 0

1 0

OH

1

1 2723.000 -1761.000 0

8

1

#Group 0

3219.875 -1408.400 3376.125 -1563.240

3235.500 -1493.333 0.000 0.000

10.00 0

1 0

O

1

1 3297.000 -1477.000 0

11

1

#Group 0

3226.750 -1716.300 3546.250 -1891.680

3241.000 -1799.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 3297.000 -1781.000 0

end

2

#Group 0

4239.250 -338.400 6335.250 -1520.828

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 11 11

4291.250 -969.104 0.000 1 1 1 C 0 0

4291.251 -1302.254 0.000 2 1 2 C 0 0

4579.768 -1468.828 0.000 3 1 3 C 0 0

4868.284 -1302.252 0.000 4 1 4 C 0 0

4868.283 -969.102 0.000 5 1 5 C 0 0

4579.766 -802.528 0.000 6 1 6 C 0 0

5212.271 -770.501 0.000 7 1 7 C 0 0

5581.042 -983.410 0.000 8 1 8 C 0 0

5997.257 -743.109 0.000 9 1 9 C 0 0

5997.257 -459.107 0.000 10 1 10 O 0 0

6211.606 -866.863 0.000 11 1 11 H 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 2 0 0

8 9 0 0 0

9 10 2 0 0

9 11 0 0 0

#pseudo_bond 0

#atom_label 2

10

1

#Group 0

5919.875 -390.400 6076.125 -545.240

5935.500 -475.333 0.000 0.000

10.00 0

1 0

O

1

1 5997.000 -459.000 0

11

1

#Group 0

6140.750 -797.400 6283.250 -952.240

6155.000 -882.333 0.000 0.000

10.00 0

1 0

H

1

1 6211.000 -866.000 0

end

@End@ Chemistry-4D-Draw

 




