CHM 2210: ORGANIC CHEMISTRY I Third Exam, Form 3
Section 02, Professor A. Herriott November 29, 2007

No electronic devices (calculators, cell phones, laptops, etc) may be used or consulted during the exam.
All scrap work should be done on the extra page provided; no additiona paper may be used. Your name
and Panther 1D should be placed in three places; at the end of this paragraph to indicate acceptance of
all policies, on page 7 of the exam (Part B) and on your answer sheet.  Use a number 2 pencil on answer
sheet and be sure to include the form of your exam on the answer sheet.

Name Panther ID

1. Which reaction of an alkene proceeds with anti addition?
A) Hydroboration/oxidation D) Hydrogenation
B) Bromination E) Oxymercuration-demercuration
C) Oxidation with cold KMnOg4

2. Which of the following could not be used to synthesize 2-bromopentane efficiently?
A) 1-Pentene+ HBr®
B) 2-Pentene+ HBr ®
C) 2-Pentanol + HBr ®
D) 2-Pentanol + PBrz ®
E) All of the above would afford good yields of 2-bromopentane

3. Epoxidationfollowed by reaction with aqueous base converts cyclopentene into which
of these?

H H OH
(X (§
OH OH OH H
OH H OH

I [ 1 v
Al B)Il C Il D) IV E) Equa amountsof Ill and IV

4. Which of the compounds listed below would you expect to have the highest boiling
point? (They all have approximately the same molecular weight.)
A) CH3CH,CH,CH,CH;3 D) CHsCH,CH.CI
B) CH3;CH,CH,CH,OH E) CH3CH,OCH,CHs
C) CH3CH,CH>OCHjs
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5. Sedlect the structure of the major product formed in the following reaction.

H,180
A) CH3CH,CH,"®OH D) CHsCH—CH,
OH !80H
B) CHsCHCH; E) CHsCHCH,®0H
180H 180H

C) CHsCHCH,OH

180H

6. Addition of hydrogen chloride to the following molecule would produce:
HCI

NN _— 7
cl
cl 9 cl 9
/_\_/\ NN /_Y\ /Y\ /\_/\/CI
Cl Cl Cl Cl Cl
| 1 1 AV V
A) landll B) llandIll C) landIV D) V. E) I,II, 1, and IV

7. Which of the following reactions would have the smallest energy of activation?

A)>k/L/+Br.—> >}\)\/+H8r

B)

>k/k/+8r'_> ﬁ\)\/”LHBr
U P
D)M+Br'q S e
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8. What is the correct IUPAC name for the following compound?

CH

A)
B)
C)
D)
E)

T
3CH2C:C|:CH 2CH 3

CH,CH,OH
3-methyl-4-ethyl-3-hexen-6-ol
4-ethyl-3-methyl- 3,6-hexenol
3-ethyl-4-methyl- 3-hexen1-ol
3-methyl-4-(2-hydroxyethyl)-3-hexene
3-(2-hydroxyethyl)- 3-methyl-3-hexene

9. Using small amounts of quaternary ammonium cations compounds such as
tetrabutylammonium (Q™) or crown ethers such as 18-crown-6 to shuttle inorganic
reactants into organic solventsis called

A)
B)
C)

polymerization D) spontaneous hyperoxidation
biomimetic solvolysis E) phasetransfer catalysis
symbiotic quaternization

10. What isthe chief product of the acid-catalyzed hydration of 2,5-dimethyl-2-hexene?

A)
B)
C)

2,5-dimethyl-1-hexanol D) 2,5-dimethyl-2,3-hexanediol
2,5-dimethyl-2-hexanol E) 2,5-dimethyl-3,4-hexanediol
2,5-dimethyl-3-hexanol

11. Compound C has the molecular formula C7H12. On catalytic hydrogenation, 1 mol of C
absorbs 1 mol of hydrogen and yields a compound with the molecular formula C7H14.
On ozonolysis and subsequent treatment with zinc and acetic acid, C yields only:

O

)J\/\/\/O

The structureof C is:;

o A O

A) |

o0

\Y Vv
B)Il C)Ill D)IV E)V
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12. The bond dissociation energies for the relevant bonds are given below each of the
species involved in the following reaction. Calculate the overall DH® for the reaction.

CHsCH,CHyH + Br-Br — » CH4CH,CH,yBr + H-Br

DH®=423 kJ/mol DH°=193 kJ/mol DH®=294 kJ/rrol  DH°=366 kJ/r ol
A) +616 kJ/ mol D) +57 kJkJ/ mol
B) -101kJ/mol E) -44kJ/ mol

C) -173kJ/ mol

13. When 3- methyl-2-pentene is treated with mercuric acetate, Hg(O2,CCHa),, in a THF-
ethanol mixture and the resulting product reacted with NaBH, in basic solution, the
principal product formed is which of these?

A) 3-methyl-3-pentanol D) 2-ethoxy-3-methylpentane
B) 3-ethoxy-3-methylpentane E) 1-ethoxy-3-methylpentane
C) 3-methyl-2-pentanol

14. What would be the major product of the following reaction?

CH3
HBr
—_— e ?
peroxides
CHs CHs CHs CHs Br
O X X
Br OR CH3
Br

| I I W Vv
A)l B)Il OIll DIV E)V

15. cis-3-Methylcyclopentanol is treated with CHzSO,Cl in the presence of abase. The
product of the reaction then is alowed to react with KI in methanol. What is the final

product?
A) trans-1-1odo- 3-methylcyclopentane D) 2-Methylcyclopentene
B) ds-1-1odo-3-methylcyclopentane E) 3-Methylcyclopentene

C) 1-Methylcyclopentene
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16. Which akene would yield only CH3CH,COOH on oxidation with hot alkaline
potassium permanganate (followed by acid work-up)?
A) (E)-2-hexene D) (E)-3-hexene
B) (2)-2-hexene E) (E)-4- methyl-2-pentene
C) 2-methyl-2-pentene

17. Which of the following can be described as “chiral, primary acohol”?
A) CH3;CH,CH,CH,CH,OH D) (CHz),CHCHOHCH;
B) (CHs),CHCH,CH,OH E) Two of the above
C) CH3CH,CH(CH3z)CH,OH

18. Which of the reactions listed below would be exothermic?
A) HH 33%3%3%® 2H-
B) H- + CHs—H 3434%3%® CHs-H + H-
C) CHz + CHs 34%3%%® CHz—CHs
D) CHs3 + CHsH 3%3%3%3%® CHs;—H + CHs:
E) All of the above

19. Which product(s) would you expect to obtain from the following sequence of reactions?

CHj;

6 1. BH3-THF
2. H,0,, NaOH ~
CH, CHg H3C CH,OH
CHs :E Eg \l>o
OH OH *{|OH
+ + +
enantiomer enantiomer enantiomer
I [ 1l \Y] V

A)l B)Il CIll DIV E)V
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20. What is the mgjor product obtained from the following reaction sequence?

/ﬁ/\/ HBr A LBUOK _ o i) BH3, THF . C
peroxides t-BuOH i) HyO,p, OH"
heat ’

\Y Vv
A)l B)Il C Il D)IV E)V

21. What would be the mgjor product of the following reaction?

®/ HCI
_—

be & &

WY, Vv
A)l B)Il Ol DIV E)V

22. The most resistant compound to the action of hot alkaline KMnQOy is:
A) Pentane B) 1-Pentene C) 2-Pentene D) 2-Pentyne E) Cyclopentene
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Answer Key

WoNo~wWNE

H
N
S>OTMOOO0OUT>OMMEMOO>OTMEm
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Form 2 (page 7) Name

Part B (20 points, 4 each) Give the major organic product, including stereochemistry if applicable

1. NaH .
OH - o—C H
2. CHyI

Q OSO4

-
2.

cH, 1. NaOCH,CH;
3. —

4 —\— BrZ/HZO i}(\ gf’ﬂ
) o y

(5

diacyl
5. H peroxide

Bonus (2 points) (do this last!) When 1,4-butanediol is treated with sulfuric acid, a lower boiling
liquid X 1s produced. If shaken at room temperature with bromine or potassium permanganate, X
does not decolorize either one. Give the structure of X and a mechanism for its formation.

TR




Page 8

Part C (5 points) Write the reaction mechanism for the monochlorination of ethane with
molecular chlorine to produce ethyl chloride. Show all steps and intermediate products.

C‘/)al’h | ) A + ’
b e, = Bre T 7 .

s N » '. ) v -
o peptin cry-chy T By CHoCH,-Br o Bt
}"@Y)"‘s‘r ‘S‘C’cinﬂ 4#’“)’& S\‘h‘ks‘ m;{nj Ti'we <

o ] - H -C
Fogmbd i 2 C H_,: cih* — € /L:[; CH -ch, H}
il cHyotr Br > CHy=Cly Lo

Part D: (10 points) Provide a reasonable multi-step synthetic pathway for the following
conversions, showing any needed reagents and intermediate products.

\)/ hy < O cits




