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1. The cqrbon—carbon single bond in the following is formed by the overlap of which two

H,C=CH-C=N

orbitals?

(A) sp—sp  (B) sp—sp (C) sp>—sp> (D) sp’—sp’
2. Which of the following molecules would you expect to be nonpolar?
LCHCl; II.CO; I CCly IV.CH3OCH;
(A)land1l (B)IandIll (C)landIV (D)IlandIll (E)II, III, and IV
3. Which one of the following is the strongest base? (A) CH;™(B) NH,™ (C) OH~ (D) CI
4. One of the functional group:classifications is characterized by the presence of an sp?
hybridized carbon atom. This functional group could be:
(A) alkyl halide (B) sulfide (C) alcohol (D) ketone (E) alkyne
5. What is the [UPAC name of the compound shown in the following Newman projection?
CH;, (A) 1,1,2,2-tetramethylethane
H;C H (B) 1,2-dimethylethane
HyC g (©) 2,2,33-tetramethylbutane
CH; (D) 2,3-dimethylbutane
6. The most stable chair conformation of cis-1-tert-butyl-4-chlorocyclohexane occurs when
(A) both zert-butyl and chlorine are equatorial (B) both tert-butyl and ¢hlorine are axial
(C) the fert-butyl is equatorial and the chlorine is axial
(D) the fert-butyl is axial and the chlorine is equatorial .
7. Which of the following statements is true regarding pairs of enantiomers?
(A) have identical melting points
(B) have identical boiling points
(C) rotate plane-polarized light in opposite directions
(D) all of these
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Which reaction is likely to be the most exergonic (3% £ &), one with
What is the relationship between the following pair of structures?

Fiir CN

HiC X ™CN . HC~CHy
H

(A) They are enantiomers
(B) They are diastereomers

(C) They are constitutional isomers

- (D) They are identical
The following structure has
HO,C H (A) a cis configuration
C=C (B) a trans configuration

C'l/ OCHj3 (C) a Z configuration

(D) an E configuration

The stereochemical pathway for the hydrogenation of an alkene with a metal catalyst,
such as platinum, occurs via  (A) syn addition. (B) anti addition. (C) Markovnikov
addition. (D) anti-Markovnikov addition. ,

What type of reactive intermediate is involved in the bromination of an alkene?

(A) carbocation  (B) carbanion (C) radical (D) cyclic bromonium jon  (E) carbene
What is the ITUPAC name of the following compound?

(A) 6-phenylheptane

(B) 2-benzylheptane

(C) 2-heptylbenzene

(D) 2-phenylheptane

Which of the following groups are ortho/para directors?

I. -NO; I1. -OCH3 III. -CO,CHj3 Iv.-Cl1

(A) TandIII (B) onlylIl (©) HandIV (D) Il andIV

Which of the following sets of substituents are all deactivating groups in electrophilic

NS N

aromatic substitution reactions?
(A) CL, NH2, Cl3  (B) CH3, OCH3, COCH3 - (C) CH3, NHz2, OCH3 (D) Cl, CN, NO2
What is the TUPAC name.of the following compound?

_ CH, (A) 3-bromo-2-methylcyclohexene
/\i’/ (B) 1-bromo-2-methyl-2-cyclohexene
: Br (C) 6-bromo-1-methylcyclohexene

(D) 2-bromo-1 -methylcyélohexeng
Which of the following is most reactive with HBr?
(A) CH:OH (B) CH;CH,OH C) (CH3»CHOH (D) (CHs);COH
Which of the following expressions is the experimentally observed rate law for an E2
reaction of an alkyl halide?
(A) rate =k[RX] (B)rate =k[RX][base] (C) rate=k[RX]*> (D) rate= k[base]
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How many allylic hydrogens are there in 1-methylcyclohexene?
(A) three (B) four (C) five (D) six (E) seven

Which one of the following is not readily oxidized by K2Cr207 in H2SO4/H20?
(A) n-butyl alcohol (B) sec-butyl alcohol (C) isobutyl alcohol (D) tert-butyl alcohol

The reaction of a Grignard reagent with ethylene oxide followed by dilute acid gives
(A) a primary alcohol. (B) a secondary alcohol. (C) a tertiary alcohol. (D) methanol.

Which of the following ethers cannot be prepared by a Williamson reaction?
(A) tert-Butyl methyl ether (B) Anisole (C) tert-Butyl benzyl ether (D) tert-Butyl phenyl
ether

The reaction of a Grignard reagent with an aldehyde followed by dilute acid gives a(n)
(A) primary alcohol. (B) secondary alcohol. (C) tertiary alcohol. (D) ester.

Which of the followings reagents would be used to carry out the reaction shown below?
| on OCH,
H,C—C—CHy L P Hz(l)-—_-(:l—wCHg |
CH3 CHj.

(A) CH;OH, CH;ONa* (B) CH3OH, H;SO4 (C) CHsMgBr/ether followed by HsO*
(D) H20/H2S04 followed by CH30H

Identify the preferred site(s) of electrophilic attack on the following compound.

(om0 )

ring 1 ring 2

(A) ortho/para positions on ring 1  (B) meta position on ring 1 (C) ortho/para positions
onring2 (D) meta position on ring 2 - ‘

= K& (£ 50 %)
1. Predict the major product(s) of the following reactions (or reaction sequences): (B & &
HREMOCEERDT > LR EARTEMNLEERE) (B/E3 5 £3045)

a
(@ CHy 04 "
2. Zn, HyO*

) 1, RCO4H
<j 2. Hsof

(b) CHg
1. BHg
2. H;0,, “OH

(d) - /{
E> + [\(00 — 7

(e) : . ®
HaCe=ggt i HaO
H CHy  KOH CHaCHoCH,CS=0H —2—m
trans-2-Butene ’ HgS04
(2) ()
tl 2 .0
CHaCCH2CH2COCH3 ‘l__l:i_él_l‘%‘_* i CHSGHQMQBT__
2.H30 2. H3 0+ =
0y H ()
? Crog P\ CHICHy \ 8oy
CHaCHaCHCHCHy  ——= HC~C e
Fe0 cHy MO

2. When o-phthalaldehyde is treated with base, o-(hydroxymethyl)benzoic acid is formed.
Show the mechanism of this reaction, using curved arrows to trace the electron flow. (8%

T 5 R 69 BEAEH]D) (6 %)
CHO COsH
1. "OH
2. Ha0*
CHO CH,0H
o-Phthalaldehyde o-(Hydroxymethyllbenzoic acld

3. How could you use the reaction of a Grignard reagent with a carbonyl compound to
synthesize 2-methylhexan-2-o0l? Show all possibilities. (6 %)

HaC  CH
3 \C/ 3
CH3CH,CH,CH, ™ OH

4. Outline a scheme for the preparation of cyclohexyl ethyl ether using the Williamson
method and using alcohols as the only sources of all the carbon atoms. 84

OCH,CHgy
Cr Cyclohexyl ethyl ether



