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1. Which of the following compounds would you expect to have the hi ghest boiling point?
A) () © ®) T
B e s Ve N\\N /\)J\OH
2. Which of the following solvents is protic?
(A) diethyl ether (B) ethanol (C) chloroform (D) benzene
3. The most stable conformation of trans-1 ~tert-butyl-4-chlorocyclohexane is the one in which:
(A) the rerz-butyl group is axial and the chloro group is equatorial.
(B) the chloro group is axial and the tert-butyl group is equatorial.
(C) both groups equatorial.

(D) both groups axial.
4. Which of the following compound is chiral?
1
(A) ® O__F © S Y o f
HyCod N CHy é
HO OH

5. Which of the following is NOT true of enantiomers? ~ They have the same:
(A) melting point  (B) desity (C) chemical reactivity toward achiral reagents (D) specific rotation
6. A compound with the formula C;¢H;30Br react with excess hydrogen and a catalyst yielded a compound with
the formula CioH7OBr.  The compound could have:
(A) one ring and two double bonds (B) two rings and one triple bond
(C) no ring and two double bonds (D) two rings and two triple bonds
7. Which of the following reaction is regioselective?

cl (B) B ~_.D
ICI ‘ ) w2 K
R e /l\/l / Pd/C [‘(‘
D
Br

(© OH ()
0sQy Bry
/V —_— e B s g

OH Br

(A)

8. Select the structure of a compound CgH;4 with a base peak at m/z = 437
(A) CHsCH;3CH;CH,CH,CH; (B) {(CH3);CHCH(Cl{;3),
(C) (CH5CH,),CHCH; (D) (CH3);CCHCH;

9. Which of the following compound will NOT be represented by a singlet ONLY in the 'H NMR spectrumn?
(A) Neopentane (B) Hexamethylbenzene (C) (Z)-1.2-Dibromoethene (D) Isobutane

10.  Which free radical is most stable relative to the hydrocarbon from which it is formed?

W 2 B 2 B oghan Oy

11.  Heating CH3:CH;0CH,;CH,;CH3 with excess concentraled HBr would produce:
(A) CH;CH,0CH,;CH,;CH,Br (B) CH;CH;0H and CH;CH,CH,Br
(C) BrCH,CH,;OCH,CH,ClH; (D) CH3CH,Br and CH:CH,CH,Br
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12.  Which of the following reaction will NOT produce 1° alcohol?

) \/?k (1) LiAH, ®) g (1) LiAlH,
o @ SN )
(o]
© ©)
\/lci L“ ® (T)H/!LH
o H,0 B [ @ o

13. From the standpoint of reactivity, which of the following compound will be the poorest choice of dienophile
to react with 2,3-dimethyl-1,3-butadiene in a Diels-Alder reaction?
(A) (B) (€)

0 CH
///\//' R 3
Hsc/“/ MeO,C

(D) o
MeO,C—==—CO,Me
CO;Me 2 2
/_—_/ 2

14. Which of the following compound is aromatic?

(A = (B) =z (C) O (D) —
Oy, O () »

o)
0 0

15. Which of the following electrophilic aromatic substitution reactions is reversible?
(A) nitration  (B) Friedel-Crafts alkylation (C) sulfonation (D) both (B) and (C)
16. What is the major product II of the following reaction sequence?
(A) NOSO;H (B) C) COCH (D) OSOgH

0 Chi =4
Ol )\ ©/E 9y Ao

17. Acetals are unstable in the presence of an agueous solution of which of the following reagents?
(A)HCI (B)NaOH (C)NaCl (D) KEICO;
18. What is the major product of the {ollowing reaction?

0 (6]
0 o) NaOEt (A) (8) i ?\ €} ~_.0 (D)
= . |

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

A 0] o (8)
HO*’A*)LOH

0._.0._-0 NHj3 dilute HCI

—_—

" n C
cold (C) o &5 (2] . 5

|
HO/U\/\)LNHZ H N’rL\/\)!\NHZ

20. What type of amine is triethylamine?
(A) primary (B) secondary  (C) tertiary (D) quaternary

21. In aqueous solution, which of the following compound (as the conjugated acid) possesses the smallest value
of pK,?
(A)NH;  (B) GHsNH;  (C) (CH;CH2):NH (D) CH;CH,NH;

22. The pH at which the concentration of the dipolar ion (zwitterions) form of an amino acid is at a maximum apd
the cationic and anionic forms are at equal concentration is termed the:
(A) endpoint  (B) equivalent point  (C) isoelectric point (D) neutral point
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23.

24,

25.

How many of the following reagent(s) could be used to carry out the following transformation?
0 (1) NH,NHo/NaOH (i) Zn(Hg)/HCl/reflux

F e
(I Hy/Pd  (IV) HSCH,CH,SH/BF,
then Raney Ni /H,

(A) 1 B2 O3 (D) 4

Styrene is the name commonly assigned to:

(A) CeHsNH; (B) CeHsCHCH, (C) CgHsOCH; (D) CH;CHCHCH;
Which of the following ions is weakest nucleophile in polar aprotic solvents?
(A)CN™ (B)CIT (©)Br @®OI
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Draw structures of the following compounds: (a) bicycle[4.2.0]octane (b) pyrrole (c) acetonitrile (9%)

Give the major organic product(s) for each of the following reactions. (9%)
() O

a) |
J\H Bl’z H (1) NH:; /A = J\H CH,=PPh,
FEBI’a NEBH4 \k;,

A compound with the molecular formula CgHw gave a '"H NMR spectrum consisting of a triplet at § 1.24,
a quartet at § 2.59 and a multiple at & 7.06-7.23. Draw the structure of this compound. (7%)
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