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1. Which of the following species has(have) a linear geometry? 1. CO; IL NO," IIL.NO;~
(A)onlyI (B) only 11 (C)land 11 (D)1, 11 and 1T

2. The correct TUPAC name of the compound X is '
(A) 4-cthyl-2-methylhexane  (B) 3-ethyl-5-methylhexane /L/(/

{(C) 2-methyl-4-ethylhexane (D) 5-methyl-3-ethylhexane

Compound X
3. What is the [UPAC name of the compound Y? CH, '
HC CH(CH3),
(A) 1,2,3-trimethylbutane (B) 2,3-dimethylpentane -
(C) 2,3,4-trimethylpentane (D) 2-isopropylbutane H
Compound Y
4. What is the [UPAC name of the compound Z? CH H
(A) cis-3-methylcyclohexanol  (B) trans-3-methylcyclohexanol H OH
(C) cis-5-methylcyclohexanol (D) trans-5-methylcyclohexanol
Compound Z

5. Which of the following is isobuty! alcohol?
(A) CH:CH,CH,CH,OH  (B) CH3;CH,CH(OH)CH;  (C) (CH3),CHCH,OH (D) (CH3);COH

6. Predict the major product of the following reaction:
| | H;80;
heat

CH;CH,CHCH,OH
CHs

(A) CH;CH,C(CH3)=CH, (B) CH;CH=CCHCH,CH; (C) CH;CH=C(CHj) (D) (CH;),CHCH=CH,

7. What is(are) the product(s) of the following hydroboration-oxidation reaction?
CH;

l 1) BHy/THF N
2) B,0,, NaOH

(A) 1-methylcyclobutanol (B) trans-2-methylcyclobutanol
(C) cis-2-methylcyclobutanol (D) equal amounts of cis and trans isomers

8. What is the relationship between the following two compounds?
H CH HC H

OH H
‘o H ~==OH
and
T

(A) identical  (B) constitutional isomers ~ (C) diastereomers (D) enantiomers
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9. Identify the major product(s) in the reaction of (R)—Z—bromopentane with sodium cyanide in DMSO?
(A) (R)-2-cyanopentane (B) (S)-2-cyanopentane
(C) racemic mixture of 2-cyanopentane (D) trans-2-pentene

10. Identify compound Y

H,
HC—C=C—CH; — 2 X 2, vy
Lindlar Pd
(A) 2-bromobutane (B) meso-2,3-dibromobutane

(C) racemic (2R,3R) and (28,35)-2,3-dibromobutane (D) 2,3-dibromo-2-butene

11. Which reaction sequence below would work best (and with highest yield) in the following conversion?

B,C—C=CH, . HyC-CH-CH,-~OCH,

CH; CH;
(A) (1) Ho/Pt, (2) Bry, light (3) CH;0Na (B) (1) HBr, peroxides (2) CH3OH, heat
(C) (1) NBS, CCl, heat (2) Hy/Pt (3) CH;0Na (D) (1) NBS, CCly, heat (2) CH30Na (3) Hy/Pt

12. Which of the following ions are aromatic species?

O O &0
Jill v
A)Iandll B)HandIl (C)HandIV (D) M and IV

13. Rank the following compounds in order of decreasing reactivity to aromatic electrophlhc bromlnatlon.
1. benzene II. toluene IIT. benzoic acid IV. phenol
AQAYIV>I>I>I B)IV>M>0>1 (CQUI>I>IV>Il (D)II>III>IV>I

14, The proton NMR of 1,1-dibromoethane would appear as a:
(A) downfield doublet and upfield quartet (B) downfield quartet and upfield doublet
(C) downfield doublet and upfield triplet (D) downfield triplet and upfield doublet

15. Select the strongest base in the following. :
(A)NaNH,; (B)NaOCH,CH; (C)CH;Li (D)HC=CNa

16. What is the product of the following reaction?

H3C\C__C/CH3 0s0,, (CH;3CO0H
§ g  (CH):COHOH
(A) CH;CH=0 (B) meso-2,3-butanediol

(C) racemic (2R,3R) and (28,35)-2,3-butanediol . (D) cis-2,3-epoxybutane
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17. What 1s the major product of the following reaction? '

CH;
NBS, bewnylperoxide  NaOCH,CH;
CCly, heat "~ CH,CHO0H
Br
CH,OCH,CH; CH,Br CH;0CH,CH; CH,
Br

A) B) C) D)

Br OCH,CH; OCH;CH; OCH,CHj;

AA BB ©C @D

18. What are the products of the following reaction?

O:OX% L
————
o ® heat

(A) cyclohexanone and ethanol (B) cyclohexanone and ethanal
(C) 1,2-cyclohexanediol and ethanal (D) 1,2-cyclohexanediol and ethanol

19. What is the product of the reaction below?

O
Il acetic acd
(CH;,CHCH,CH + Bnp, —»

0 o 0 |
o) i |
H Br Br _
A) B) ' C) D)

(A)JA (BB (©C @®D

20. Which of the following has the largest acid equilibrium constant, Ka?
{A) benzoic acid (B) ortho-nitrobenzoic acid
(C) para-methylbenzoic acid (para-toluic acid) (D) para-methoxybenzoic acid

21. What is the product of the following reaction sequence?

S0C 2 HN(CH;
CHACO,H b ( 3)2;

O OH O
Il | [
A) CH;CN(CH3); B) CHy;CHN(CH;); C) CH3CH,N(CH3), D) CH;CON(CH;),

@aAa BB ©C @D

(B A B B )
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22. Rank the compounds below in order of decreasing basicity.

s) O 0
. -
H2C=< [(CH3),CH]LN Li )\)J\
OCH,CH, , H,C CH,
I ’ n m

AIO>M>1 @IO>I>M (©M>I>I @I>N>01

23. Rank the following three compounds in order of decreasing basicity.

NH, NH; NH,
NO,
I i I

(AI>I>T @O>I>0 (©M>I>1 OII>I>1

24. Carbon-14 labelled chlorobenzene is reacted with sodium amide in ammonia as shown below.

Cl
*
NaNH,/NH,
---_-_6-—-——"
Which of the following depicts the carbon-14 label in the product(s)? -33°C
NH; NH;
»
*
A) B)

NH, NH, ‘
* *
@ @* D) and (about 50% each)
) and (about 50% each)

AYA BB ©C @MD

25. What is the purpose of electrophoresis?

{A) To neutralize amino acids. (B) To separate amino acids or proteins.
{(C) To analyze the amino acid sequence in a protein (D) To synthesize amino acids or proteins.
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26. What are the configurations of carbon atoms 2 and 3, respectively, of D-threose, shown below?
CHO
HO——H
 H—/OH
CH,OH

(A )RR ®B)RS (SR (D)S;S

27. The structure of menthone is shown below. Methone is a:

0

(A) monoterpene  (B) sesquiterpene  (C) diterpene (D) triterpene

28. Which reaction sequence below converts para-bromoaniline into para-bromophenol?
NaNOp, HCI  H3P0, NaOH
A} HyN O‘Br » »- B) H,N Br HNO; -
H,0, 0°C H,804

0
I
(CH;O)0 NaOH NaNO;, HCI H,0
C) HoN Br - - HN B
o SR o F Ho.oT T e

AA ®B (©C @D

Y

29. Which of the following are purines? 1. adenine II cytosine III guanine IV.thymine

(A)Iandll (B)IandIl (C)IandIll (D)IlandIV

30. Which of the following are addition polymers? L. polypropylene II. Teflon IIL Nylon
(A)onlyl (B)onlyll (C)onlyIll (D)bothIandll

= BEa (Awta) |
1. #%#|/M curved-arrow-push & i F 7| R &) R B (8%)

0
@——E—H Bre (j)‘\ CHaBr
C H,0 | P
Lt R T L G
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2. TP &AL T AT M e B2 M% A4 (unrelated, homotopic, enantiotopic or diastereotopic ) (6%)

(A) H (B) Me (C) O H H
SO G
'-f—i Br

3 —AMARK BRAC/)HMHER XS LsEit—BAr®s  r Moo R AL -

C!
HH Ie)
X HSC \CHg CH
: COOH M A H 3
HOOC)»‘/'/H A oo g=e=cy CQH
HO H H 3 A
Malic acid pyruvate allene Compound A

A. # Malicacid 4F L pro-R é9 H A OH £k > st~ L&MW BRESHHEOMAEAE (A (%)
B. # 8K pyruvate & si face #) B hydride (H) 48 A B R A B QM EHB T R ES_(B) (3%)
Cib—allenesh@afe sy _ (CO) __ (3%)

D. Compound A 4 2¥ 4 8k &4 TUPAC £ 45 4 (D) (3%)

4. Propose a structure for compound A, which has M" = 86 in its mass spectrum, an IR abosoption at 3400
cm™, and the following '*C NMR spectral data: (6%)
Broadband decoupled *C NMR(5): 30.2,31.9, 61.8, 114.7, 138.4
DEPT-90(3): 138.4 :
DEPT-135(8): positive peaks at 138.4; negative peak at 30.2,31.9,61.8,114.7

5. Propose structures for compounds that fit the following data:
(A) A ketone with M” = 86 and fragments atm.z =71 and m/z = 43. (4%)
(B) An alcohol with M™ = 88 and fragments at m/z =73, 70 and 59.  (4%)




