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1. How many constitutional isomers exist in form of CsH14? (A) 3 (B) 4 (C) 5 (D) 6 (E) 7.

2. In terms of molecular stability, which of the following pairs has a correct order?

Srlogde PR il
(A) B) © (D) none of above.

3. Which of the following pairs does not process a relationship of enantiomer between each other?
(A) OH OH B) OH OH (C) OH OH (D) = H  (E) none of above.

4. Which of the following compounds most likely undergoes Sn1 reaction mechanism for substitution as
compared to Sx2 ?

Br Cli :
SENUTIN S
A) (B) © (D) none of above.

5. By what mechanism is the following reaction likely to occur?

N
A 9
(A) E1 (B) E2 (C) Sx1 (D) SN2 (E) rearrangement.

6. Which of the following statements is false? (A) entropy is negative for ring closures (B) In an addition
reaction to an alkene, the  bond plays the role of nucleophile (C) For an addition reaction, the free energy
term, AG, become more positive with increasing temperature (D) Addition reactions are favorable at low
temperatures because the negative enthalpy term is smaller than the positive entropy term (E) none of above.

7. Which of the following carbocations is not likely to undergo rearrangement?

@
HoC CHs  HiC CH, ®CH2 CHa

S eNes
A) (B) © (D) (E) none of above.

8. Which of the following compounds has the most acidic hydrogen which is circled?
] ; v
D WD Hood) o _
@ R @ G @) H@herosol)
9. How many moles of CO2 can be produced upon complete ozonolysis of one mole of the following
compound?

_ i |

4

N (A)3 (B)4 (C) 5 (D) 6 (E) 10.

10. Which of the following compounds has the highest boiling point?
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11. Which of the following pairs has a correct match in the name-and-structure relationship?
CH3

o]

\/é\,/ CH3CH20(:ZOCH2CH3
A) 2-ethyl-1-isopropyl-2-methyloxirane (B) OCHLHs  1.1,1-triethoxyethane

[ b <
© / 4-crown-12 (D)/\r sec-butyl isopropyl ether.

12. Which of the indicated bonds has the highest wavenumber in IR spectroscopy?
H

H /H
I/\/\/I\/\/”

N (A)I(B) II (C) IIL

13. Which of the following compounds can give the following IR spectrum?
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14. In mass spectrometxy, Wthh of the following statements is not true? (A) Radical cation is initially produced
when a compound is bombarded with high energy electrons (B) The molecular ion is often unstable and
can undergo fragmentation (C) The separation of ions in the mass spectrometer is done by their mass to
charge ratio (D) The ion is produced by a loss of pair of electrons from the molecule (E) none of above.

15. Which of the following statements regarding mass spectroscopy is not true? (A) Compounds containing
chlorine or bromine usually show a strong M+2 peak (B) Bromine will produce M** and (M+2)** peaks of
equal intensity (C) High-resolution mass spectrometry is used to determine the molecular formula of a
compound (D) GC-mass spectrometry is used to find the molecular formula of each compound in a mixture
of compounds (E) none of above

16. In NMR, which of the following statements is true? (A) Deshielded protons experience a net magnetic field
strength that is smaller than the applied magnetic field (B) The strength of the magnetic field is a
determining factor for the range of frequencies that must be used for NMR spectrometer (C) The number
of signals in a '"H NMR spectrum indicates the electronic environment of neighboring protons (D) The
location of signals in a 'H NMR spectrum indicates the number of protons in the signal (E) none of above.

17. Which of the following compounds shows an enantiotopic relationship between Ha and Hb?

(A)
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18. Which of the following compounds has the highest number of signals in the B3C NMR spectrum?

(A)Cpae) ;:,%(c))\/“\/\(p) Ei:g

19. Which of the following compounds will give the lowest heat of hydrogenation?

NogeNeie el

20. Which of the following compounds is nonaromatic?

H
N.

Yy () & @ﬁ
A) O (B)(Ej (C)@ D) = (E).none of above.

= WA (BM34 3%604)

Provide the major product for the following reactions (5 1-17 #8).

1.
\)\ 1. Nal

2. NaOMe

2.
—@—sozcx

pyridine
then NaBr
3.

SpK.

\r"\
O*

1. HQ(OAC)2 H20

2. NaBH,, NaOH

EtNH,
1-methylcyclohexene + Br,

Br 1.NaQCH;CH;, CH,CH,0H
T >
2.MCPBA 3, H30*or-OH
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8.

Br 1. NaOEt, EtOH, 70 °C

Py

0 2a. 03, CH20|2, -78 °C
i 2b. DMS

\ Hzo H2804
HgSO4

hv
e
Br,

1) NaCCCHj3
2) Na/NH;()

3) 0sO,
\ 4) NaHSO,, H,0
Br

1 Hg(0A9,, H,0
2NaBD,

BT (cuyssicl
(CH3;CH)3N

NazCr207/HzS 04/1’120

CXCCSS

Mg/ ether
2.H,0
1.(CH;);NH
———
2. H,0
15.
H3CO H CH20CH3
- A
+ —_—
X O,N H
16.




EEE 073 BAIL SRS 109 B BT A iR
% B AYHMEEE S T EYEMEET

EZARIE | A

B5H 35K
17.

S EE 0211 0 &2 1 2

OCH,4

Na, CH,0H
NH,

18. Draw a Newman projection for the following compound as viewed down the indicated bond.

™~

19. Draw the Fischer projection for the following structure indicated by wedge/dash drawing.
Br

Br

20. A compound X (C10H120) has the following spectroscopic data:

IR:1680cm™; 'H NMR: 1.08 (triplet, I=3), 1.56 (sextet, I=2), 2.6 (triplet, I=4), 7.48 (triplet, I=2), 7.58
(triplet, I=1), 7.95 (doublet, I=2); *C NMR: 8 signals.

Write out the possible chemical structure for this compound X.




