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CHM 202F- Organic Chemistry II

Exam 1








Sept 21, 2005


Name (Please Print):______________KEY___________________


Student ID: _______________________________________

Test Form 1.

To be properly graded, you must indicate your correct Test Form number on your Scantron!!
100 pts total. 10 pages total. Check to make sure you have all pages. 

Q1-22 are to be filled in on your Scantron sheet.

Q23-30 are to be filled in on this exam.

Q1-22:     ___________________ (3 pts ea; 66 pts total)

Q23-30:   ___________________ (34 pts)

Total:   _____________________ (100 pts)
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For each of the following compounds indicate the number of 1H NMR and 13C NMR signals you would expect to see (ignoring splitting). 
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1. # of 1H NMR signals

a.2
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c.4
d.5
e.6
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2. # of 13C NMR signals
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3. # of 1H NMR signals
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4. # of 13C NMR signals
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5. # of 1H NMR signals
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6. # of 13C NMR signals
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10. # of 13C NMR signals

a.0
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e.4

Q11-15: The major product of the following reactions should contain which functional group(s)
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11.

a. an epoxide

b. a weak acid and an alcohol

c. an ether

d. an ether and a primary alcohol

e. an ether and a secondary alcohol
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12.

a. an epoxide

b. an organometallic compound

c. an ether

d. a primary alcohol

e. a tertiary alcohol
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13.

a. a primary alcohol and a tertiary alkyl halide

b. a tertiary alcohol and a primary alkyl halide

c. a tertiary alcohol and a tertiary alkyl halide

d. a primary alcohol and a secondary alkyl halide

e. none of the above
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14.

a. a monosubstituted alkene

b. a disubstituted alkene

c. a trisubstituted alkene

d. a tetrasubstituted alkene

e. a sulfonate ester`
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15.

a. a secondary alcohol and an ether

b. a teriary alcohol and a sulfonate ester 

c. a symmetrical ether

d. an unsymmetrical ether

e. none of the above

16. A downfield ( 9-10) singlet is observed in the 1H NMR spectrum of:
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17.    Which is the base peak in the MS shown at right?

a. m/z 15

b. m/z 29

c. m/z 44

d. m/z 45

e. m/z 100

18. The base peak for 2-chloro-2-methylpropane would be expected to be. 

a.   m/z 92

b. m/z 77

c. m/z 57

d. m/z 43

e. m/z 15

19. Alcohols which show a loss of water by MS do so by what mechanism?

a. heterolytic cleavage only

b. homolytic cleavage only

c. both heterolytic and homolytic cleavage

d. the McLafferty rearrangement

e. none of the above

20. The 1H NMR spectrum of 2-fluoropropane would show:

a. two singlets

b. a singlet and a doublet

c. a doublet and a septet

d. two triplets and a singlet

e. none of the above

21. The 1H NMR spectrum of 1,3-dichloropropane would show:
a.   a triplet and a doublet of doublets

b. a singlet and a doublet

c. a doublet and a septet

d. two singlets and a doublet

e. none of the above

22. Treatment of 2-butanol with POCl3 in pyridine at O° C yields:
a. an epoxide via an SN2 mechanism

b. an ether via an E1 mechanism
c. an alkene via an E1 mechanism
d. an alkene via an E2 mechanism
e. none of the above
(3 pts ea) Provide the missing information. For missing products, provide the major organic product. 
23.  
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24.     
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28. (7 pts) Propose a structure for a compound whose molecular formula is C6H12O2, whose 1H NMR data is as shown. 

Strong IR absorption around 1740 cm-1.  

To receive full credit you must “assign” your protons, in other words label the protons in your structure to indicate which corresponds to which signal.

	
	
	Approximate integration (mm)
	# hydrogens
	splitting

	HA
	1.2
	19
	9
	singlet

	HB
	3.7
	6
	3
	singlet
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29. (7 pts) Provide the structure for the compound whose 13C NMR is shown above. 

The molecular formula is C6H12O.  

It shows a strong broad IR absorption around 3400 cm-1. 
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30.  (5 pts) The 1H NMR of the following compound is shown below. Assign the signals. The relative areas of the peaks going from left (6.0) to right (2.95) is 1:1:1:2:1.
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Frequency g
Group Range (cm~") Intensity®
A. Alkyl
C—H (stretching) 2853-2962  (m-s)
Isopropyl, —CH(CHz)2 1380-1385  (s)
and 1365-1370  (s)
tert-Butyl, —C(CHs)s 1385-1395 (m)
and ~ 1365 (s)
B. Alkenyl
C—H (stretching) 3010-3095 (m)
C==2C (stretching) 1620-1680 (V)
R—CH=CH, 985-1000  (s)
(out-of-plane and  905-920  (s)
R,C=CH, C—H bendings) 880-900 ()
cis-RCH=CHR 675-730 (s)
trans-RCH=CHR 960-975 (s)
C. Alkynyl
=C—H (stretching) ~ 3300 (s)
C=C (stretching) 2100-2260  (v)
D. Aromatic
Ar—H (stretching) ~ 3030 (v)
Aromatic substitution type
(C—H out-of-plane bendings)
Monosubstituted 690-710 (very s)
o-Disubstituted and  730-770 (very s)
m-Disubstituted 735-770 (s)
680-725 (s)
and  750-810 (very s)
p-Disubstituted 800-860 (very s)
E. Alcohols, Phenols, and Carboxylic Acids
O—H (stretching)
Alcohols, phenols (dilute solutions) 3590-3650  (sharp, V;
Alcohols, phenols (hydrogen bonded) 3200-3550  (broad,
Carboxylic acids (hydrogen bonded) 2500-3000  (broad,
F. Aldehydes, Ketones, Esters, and Carboxylic Acids
C=0 (stretching) 1630-1780  (s)
Aldehydes 1690-1740  (s)
Ketones 1680-1750  (s)
Esters 1735-1750  (s)
Carboxylic acids 1710-1780  (s)
Amides 1630-1690  (s)
G. Amines
N—H 3300-3500 (m)
H. Nitriles

C=N 2220-2260  (m)

aAbbreviations: s = strong, m = medium, w = weak, v = variable, ~ = approximately.
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