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— -~ Select a best answer (40%)

1. Rank the following substances in decreasing order of heats of combustion {most exothermic —
least exothermic).

1 2 3
(A)2=1=3 (B)3=1=2 (C)2=3>] (D) 3=2>1
2. The compound shown below has sp’—sp® & bonds.
H G H
H: :H 1 :H
(A)3 (By4 (C)6 (D) 14
3. What is the correct IUPAC name of the alkyl group shown below?
fFHzCH;
—CHCH2CH({CHa)z
(A) S-methylhexyl (B) 4-ethyl-2-methylbuty]
(C) 1-ethyl-3,3-dimethylpropyl (D) 1-ethyl-3-methylbutyl

4. Which point on the potential energy diagram is represented by the Newman projection?

&
i L ®
H. H Pozentiol erergy
H-;{'ES(H 1
CHy | @ |
(A)a (B)b (Che (D)d

5. Referring to the following equilibrium (R = alkyl group)

R-CH;~CHy + R.CEC R-CH;=CHz + R-CZC.H

(A) K = 1, equal amounts of all species would be present
(B) K> 1, the equilibrium would be lie to the right

(C) K < 1, the equilibrium would be lie to the left

(D) not enough information is given

6. Complete hydrolysis of a nucleic acid yields each of the following, except
(A) a mixture of heterocyclic bases (B) an aldopentose, either ribose or deoxyribose
(C) phosphate ion {D) a mixture of amino acid

7. Which of the following alcohols would be most likely to undergo dehydration with rearrangement
by a process involving a methyl shift?
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8. For the reaction shown below, the major product is formed by
OZB’ + CH3ONa ——s
{A)aEl reaction (B)aE2 reaction (C) a Sy 1 reaction {D) a 542 reaction

9. Which of the following arylamines will not form a diazonium salt on reaction with sodium nitrite
in hvdrochloric acid?
(A) N-Ethyl-2-methylaniline (B) 4-Chloro-2-nitroaniline
(C) p-Aminoacetophenone (D) m-Ethylaniline

10. Benzalacetone is the mixed aldol condensation product formed between benzaldehyde and acetone.
What is the structure?
(A) PhCH=CHCOCH, (B) PhCOCH=CHCH;
(C) PhCH=C(CH;) ; (D) PhCH,COCH=CH,

I1. Which of the following pairs of reactants is most effective in forming an enamine?

(A) (B)

1]
(CH3)sCC=H + Et;NH CH3CH,CCH,CHy + CH3NH,

(©) Q (D)

CHyCH,C—H + EtyNH CHyCH,CCH,CH, + (CHi)N

12. Which one of the following is best classified as a heterocyclic aromatic compound?

(A) = By /— i) (D) NH3
- "0 O o
== =N

N

13. Which one of the following is a diastereomer of (R)-4-bromo-cis-2-hexene?
(A) (5)-4-bromo-cis-2-hexene (B) (R)-4-bromo-trans-2-hexene
(C) (R)-5-bromo-cis-2-hexene (D) (8)-5-bromo-trans-2-hexene

14, A meso compound
(A) is an achiral molecule that contains chirality centers  (B) is optically inactive
(C) contains a plane of symmetry or a center of symmetry (D) is characterized by all of above

15. Which one of the following is chiral?
(A) 1,3-Dibromo-1-chloropropane (B) 2,2-Dimethylbutanal
(C) 1-Chloro-5-pentanol (D) a.-Aminoethanoic acid
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16. Which one of the alkenes shown below has the Z configuration of its double bond?

(4] (B} (<) {D) CM

CN
177 The two structures shown below are ___each other.
(A) identical with (B) conformations of
(C) constitutional isomers of (D) sterecisomers of

18. The configurations of the chirality center in D-threose are

CHO
HO——H
H—0H
CH,OH

(A)2R5R (B) 2R,35 (C)28,3R (D)25.38

19. An organic compound A is formed by the reaction of ethylmagnesium iodide with a substance B,
followed by treatment with dilute aqueous acid. Compound A does not react with pyridinium
chlorochromate in dichloromethane. Which of the following is a possible candidate for B?
(A)CHA,CHO (B) CH;CH,O0H (C) CH3CH:COCH; (D)} HCO,CH;

20. Which of the following compounds would have a '"H NMR spectrum consisting of three singlets?
(A) (CH3);CCH;COCH;  (B) OHCCH,CH,CH,CHO (C) CsHsCH,CHO (D) CH3;CH,CH;NO,

— ~Predict the major product with proper regiochemistry and stereochemistry for each of the following
reactions. (18%)

1. 2.
1) 04
e —— OCHs H;504
2) NaBH, + A
4 0. 0

3. . 1y diethy! ether
[y _BrafeBry U + 2 CHyMgBr ——— 080
= 2) Hy0

5. o 1) HOCH,CH;0H 6 ock
Af\ 2) NaNHj, NH; _ A
+ —_—
3) CHl é [cmcna

4)HCl, H50

= ~ Propose a reasonable mechanism for the following two reactions (6%)

a) @ Na, NHy, O (b) D"LCJ ot o
EtOH <G - Cij(
OH

CH,CO,H
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¥ - Propose a reasonable synthetic route to carry out the following two transformations. (9%)

ia) COOH
Benzaldehyde —uw» @N

(b
j\( —_— = j\/-\ar

Br
(c) 0

A&~ Answer the following questions (27% ; B % 8 /888 6 4 4h ~ L4458 48 3 o)
1. Write the propagation steps for the light-initiated reaction of bromine with methylcyclohexane

2. The enzyme aconitase catalyzes the hydration of aconitic acid to two products: citric acid and
isocitric acid. Isocitric acid is optically active; citric acid is not. What is the constitution of citric
acid?

HO,C COzH
H02>_<H Aconitic acid

3. How many stereoisomeric products are obtained from the reaction of (S)-3-chloro-1-butene with
hydrogen bromide? What is their relationship, enantiomers or diastereomers?

4. Briefly explain why the reaction of 1-bromobutane with sodium azide occurs faster in dimethyl
sulfoxide than in water.

5. Draw the structure of the carbocation formed on ionization of the compound shown below. A
constitutional isomer X of this compound gives the same carbocation; draw the structure of X.

Lo

6. Which is the stronger acid, m-hydroxybenzaldehyde or p-hydroxybenzaldehyde? Explain your
Answer,.

7. Describe the splitting pattern and estimate the coupling constant for the proton at C-2 in
{Z)-1-chloropropene.

8. On the basis of the spectral information of a compound Y provided,
Mass spectrum: m/z 113 (20, M™)
"H NMR spectrum: & 1.31 (3H, 1), 3.50 (2H, s), 4.28 (2H, q)
HC NMR spectrum: & 14, 25, 65, 113, 163
IR spectrum: 2980, 2260, 1747 cm™’
(a) what is the molecular formula of Y7

(b) what kind of functional group does this compound have?
(c) what 1s the structural formula of Y7




