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1.

Draw the structure of the following compounds. (10%)
(a) 7-hydroxy-7-methyl-4-octen-2-one

(b) Bicycle [4.1.0] heptane

(c) N-methylacetamide

(d) 2-acetyloxybenzoic acid

(e) (E)-3-methyl-2-hexenoic acid

Explain the following terms,(15%)
1) Wittig reaction

2) Aldol condensation

3) MclLafferty rearrangement

4) Baeyer-Villiger oxidation

5) Germinal coupling

What are the stereochemical relations (identical, enantiomers, diastereomers) of
the following four molecules? Assign absolute configuration at each stereocenter

and draw the most stable conformation in Newman projection. (10%)

CHs H  CHa H
H——F HsC——F F——H ' HsC——CH,CHj
H—1—CH,CH, H——CH,CH;  HsCH,C—H F——H

CHs CHa CHa . CHs

1 2 3 : 4

Rank the following alcohols in order of increasing acidity, (5%)
OH  OH OH OH
ojogle!
cl
' cl

Predict the main product in each of the following reaction. Be sure to show

stereochemistry where it is known. (10%)
0
(a) @ ; Qo Py
o}
m-CPBA  H;SO4
(b) © CH,Cl, 25°C H,0
0
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@) w 1. Hg(OCOCH;),, CH5OH

2. NaBH4, KOH Hzo

o]

(e) w 1. K;C05
6. Propos.e a mechanism for' each reaction: (20%)

<a>Cfo} - C@o

Br2
Br

HBr

(mixture of ¢is and trans)

HO H

m + H20
ey

Ox O«
(d) Cl OCH3
CH30H
o)
N/\/\ NaOH
ag EtOH/RT
HO

7. Draw all the isomers of triphenylcyclopropane..Indicate-which.are enantiomers.
State the appearance of the upfield proton of the NMR spectrum of each (mark
protons Ha, Hb, Hc then state eg. one singlet, two singlets,....., one doublet,... one
triplet, double doublets) (10%)

8. From each group of three molecules, pick the one whose structure is most

consistent with the proton-decoupled **C-NMR data. Explain your choices (8%)

(a) CH3(CH3)4CH3, (CH3)sCCH,CHs, (CH3),CHCH(CH3),; 6 = 19.5 and 33.9

(b) 1-Chlorobutane, 1-chloropentane, 3-chloropentane; & = 13.2, 20.0, 34.6, and
446 |

(c) CICH2CHCICH,CI, CH3CCl,CH,Cl, CH,=CHCH,CI; 6 = 45.1, 118.3, and 133.8

(d) Cyclopentanone, cycleheptanone, cyclononanone; d = 24.0, 30.0, 43.5, and
214.9
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Determine the structure which is consistent with the following spectra. (12%)
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BC/DEPT NMR 150.9 MHz
DEPT 90° CH only }
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