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1. How many constitutional isomers exist for a cycloalkane with the formula CeH12?
(A)5(B)6(C)7 (D)8 E)9.
2. What is the relationship between the following pair of compounds?
(A) conformational isomers (B) stereoisomers (C) %onstituﬁonal isomers (D) identical (E) none of above.

H
H Cig CH, H
and { i 5
H H 5| CHy
CHy H

3. Which of the following terms best describes or refers to the molecules which contain a plane of symmetry
and chirality centers, but are achiral? (A) racemates (B) meso compounds (C) diastereomers (D) enantiomers
(E) none of above.

4. What is the relationship between the following pair of the compounds? (A) enantiomers (B) diastercomers
(C) identical (D) none of above.

HCe H oy He o OHy
HO -’H and H- —>_<
H CH,OH HO CH,OH

5. Which is the degree of unsaturation in C16H]3N20CL (diazepam)? (&) 9 (B) 10 (C) 11 (D) 12 (E) 13.
6. What is the role of dichlorocarbene involved in the following formation of dichlorocyclopropane?
(A) Lewis base (B) nucleophile (C) electrophile (D) catalyst.
Cl Cl

H;C\ CHjy A
/
o= + CHClL KOH 3
H{ \H HaC-"" - CHy

H H

7. Which of the following reagents and reaction conditions can be used for the following chemical
transformation? (A) 1. Bra, CCly; 2. NaNHy, NH; (B) HaSO4, H20, HgSO4 (C) Li/NH; (D) 1.BHs, THF;
2.H0; (E) 1. HCL; 2. NaNH3, NH3.

Ol — O

8. Which of the following items can serve as the best solvent for an Sx2 reaction? (A) ethanol (B) water (C)
chloroform (D) hexamethylphosphoramide (E) all of above.

9. What would be the product for the following reaction condition?
Ph CH3COy
/\,-’< acetic acid

TosO H
K - g

Ph
*) CH3ﬁo" e ® M % (© - (D)all of above.
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10. Which of the following compounds can give the TR spectrum shown below?

i00

Tmnsmi‘t"unce %
=]

o

4000 3 2000 Wavenumber cm™ 1500 500

> 00 b 1000 . o
(A)/\J\l( (]3)@3’ (C)M‘]’/ o) 7(\‘@/ (E)U

11. Which of the following organic fragments can be detected by a mass spectrometer by giving a signal? R
represents an organic fragment. (A) I, II (B) II, II (C) I, I (D) 10T, IV ® LIV,
+
LR LR mR" VR’

12. Which of the following statements about NMR is false? (A) NMR spectroscopy provides information about
a molecule’s carbon-hydrogen framework (B) For a nucleus to exhibit the NMR phenomenon, it must be
magnetic. Magnetic muclei include all mclei with odd numbers of protons (C) When looking at an NMR
chart, the right-hand part of the chart is the high-field or upfield side (D) The NMR charts are calibrated
using an arbitrary scale that is divided into delta units (E) none of above.

13. Which of the following items describes the relationship between the indicated sets of protons?
(A) homotopic (B) enantiotopic (C) diastereotopic (D) none of above.
Ty Ha

c1
Cl

14, Which of the following reagents and reaction conditions is most appropriate for the following chemical
transformation? (A) LiAlH;, THF (B) NaBHy, ethanol (C) 1. DIBAH, toluene; 2. H:0" (D) Ho/Pd (E) all of

above.
OCH, H
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1. Draw the chemical structure for frans-1-ters-butyl-4-ethylcyclohexane.
2. Tdeniify the indicated hydrogens in the following molecule as pro-R or pro-S.

SNy
-\ =]
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3. In the presence of thiamine pyrophosphate, acetoacetate synthase catalyzes the addition of pyruvate to p-
ketobutyrate to yield a-aceto--hydroxybutyrate. In terms of prochirality, which face of B-ketobutyrate
does the addition take place upon?
o o COCH,

I 1 “00C._
CHSCCOP + CH,CH,CCOS —> on CJLDH il
3 z
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4. Add curved arrows to the following reaction to indicate the flow of electrons in a stepwise mechanism.

S HHE 0203 6K 2

HC

H:C.  CHy Br
CH.
—_—

5. The hydration of the alkene functional group of aconitic acid can give two products, citric acid and isocifric
acid as shown, by the catalysis of the enzyme aconitase. Citric acid is not optically active, whereas isocitric
acid is optically active. Given the above information, draw the chemical structure of citric acid.

Q
1 {!
HOCCH, COH
Yo—=0 _ cconifase . citicacid + isocitric acid
HOC H {optically & ) (eprically active)
I
(e}

aconitic acid

6. The frans-dihalide is formed when cyclohexene reacts with chlorine in carbon tetrachloride. The

stereochemistry of the product can be explained by the intermediacy of a chloronium. Draw the chemical
structure of the chloronium jon intermediate.

7. Draw the chemical structure for 3,10-dimethyl-6-sec-butylcyclodecyne.

8. Propose the chemical structure for a compound with the following spectroscopic data: The mass spectrum
gives a molecular jon at m/z = 113, the IR spectrum shows characteristic absorptions at 2270 and 1735
cm”, and five signals are found in the *C NMR spectrum. The "H NMR spectrum is shown below.

2H 3H
2H ‘
i 3 2 1 0

Predict the major organic reaction product(s) for each of the following reactions below (5% 9-18 ).

9.

1 10 9 8 7

& ppm 5

Hg(OAc),, HyO/THE NaBH;
10.
@—cu; BH3, THF
11. CH3
1. 050y, pyridine HIO
O/ =

2. NaHS0,H,0

c=c_p -NolNHy, NHj
12. = 2.CH,CHT
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13.
(CH3);COCI
Q/\/ w'c

H ﬁ :
c—0 _Bn
* FeBry

17.
CH5COCl Br, H,/Pd ___NBS KOH

e

AlCh FeBr; - peroxi des  ethanol

e, LM R
NBS, J-Mgeef L
ZDO

3.H;0*
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1. Give and explain major differences between an organic reaction taking place in flask in the laboratory as
compared to the reaction occurring in a biological living system?

2. Methanol can be generated by reaction of bromomethane with sodium hydroxide in water. Answer the

following questions:
(a) What would happen to the rate of methanol formation if sodium iodide is added to the reaction mixture?

‘What would be the functional role of sodium iodide?
(b) What would happen to the reaction if sodium chloride is added instead of sodium jodide?
(c) Provide a reaction mechanism or pathway to explain your answers to (a).
3. For the following two compounds Y and Z, answer the following questions:

(a) Which of the compounds Y and Z is more acidic?
(b) Give a rational explanation for the answer to (a) by providing detailed mechanism.

H,C
@—_—\ b‘ CH;
y CHs 7

18.




