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Part] $i&A8. Please select the most appropriate answer for the following questions.
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1. What is the correct name of the following compound?
Br
(A) 4-ethyl-5-bromo-3-hexanol  (C) 4-(1-bromoethyl)-3-hexanol  (E) None of above
(B) 4-ethyl-3-bromo-5-hexanol (D) 5-bromo-4-ethyl-3-hexanol
OH

2. Which cycloalkane has the lowest heat of combustion per CH, group?

wA ®[] © Q (D)O E) O

3. Which structure(s) represent(s) diastereomer(s) of compound 8?2

.CHj3 CH, CHy CH; CHg3
H OH H——O0OH H——0OH HO——H H——OH
HO H HO——H H——oH i |- Tl o (A)1 (B)tandll (C)landll
HO H H——OH H——0H H——0H HO——H (D) lland IV (E) I and IV
s CHj3 i CH, i1 CHs 1 CHa v CHs

4. The structure of the product, ITI, of the following sequence of reactions would be:

Br (B) % (C) (E)
/©/NENH2 CH3CH.Br /@f\[ Z
—_—— | ]l —-+ m
S il /©/\’ D/\/\/m/Q/\

catalyst
5. Zaitsev's (or Saytzeff's or Saytsev's) rule states that:
(A) In electrophilic addition of an unsymmetrical reagent to an unsymmetrical alkene, the more positive portion
of the reagent will become attached to the carbon of the double bond bearing the greater number of hydrogen
atoms. (B) An equatorial substituent in cyclohexane results in a more stable conformation than if that substituent
were axial. (C) E2 reactions oceur only if the -hydrogen and leaving group can assume an anti-periplanar
arrangement. (D) When a reaction forms an alkene, and several possibilities exist, the more (or most) stable
isomer is the one which predominates. (E) The order of reactivity of alcohols in dehydration reactions is 3° > 2°
>1°,
6.  Which reaction of an alkene proceeds with anti addition?
(A) Hydroboration (BH3) (B) Bromination (Br,) (C) Oxidation (KMnOj) (D) Hydrogenation (H,)
(E) Oxymercuration (Hg(OAc),)
7. What would be the major product of the following reaction?

(A
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8.  Free radicals can be produced by:
(A) heating at high temperatures. (B) irradiation with light. (C) reaction of a molecule with another free
radical. (D) both (A) and (B). (E} all of (A), (B) and (C).

9.  What is the final product, III, obtained via the following reaction sequence?

(1) BH3 / THF

OB, tBugk, | (BHITHE - ) ®) ©__ O ©)
Tght ™| FBu @) T1,0,TOR Ol COrcom o
heat OH Q;_| HOQ/ O(I:H
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10. A correct name for the following Fischer projection formula is:
(A) (Ry4-Hexyn-3-0l  (B) (S)-4-Hexyn-3-0l  (C) (R)-3-Hexyn-5-al
HiC-C= C"‘I—CHcha (D) (S)-3-Hexyn-5-0l  (E) None of above y
11.  Which of the following compound is a tosylate?
® o (8 © 8 (G) o
“Orbon O 20 20 SOk
12.  The final product, I, in the following reaction sequence, would be:
(1) PBrs
(2) Mg / ether (A) (B) (C) (D) (E)
- @—* R Sl T e
@ H
13.  What is the final product of the following reaction sequence?
o
(1) \rv (A) o.® @ ]@© OH @D (E)
A~ Mg/ ether reclF Y j}\) YK) w \‘qj
@H 0 ] OH o
14.  Which reagent(s) can efficiently reducing ethyl acetate to an aldehyde?
(A) LiAlHys/ether (B) NaBH./H,O (C) Na/C;HsOH (D) H; (1 atm)/Ni (E) None of above
15. Which is the major product of the following reaction?
H
b ~-CN CN
@ + NG CN —= 2 (A) &\VL;CN ®) &Qﬁ” ©) &ﬁ%’; (D) &i{ E) &'
“H CN CN
16. Which compound would have an UV absorp‘uon band at longest wavelength?
(A)
@r\/\ (B) W () @/\/\ (D}©/v/\ (E) @M
17. How many of the following compounds is(are) aromatic?
@ L Q) —=or w2 0 01 @
18. 4-fluoromethyl-2-nitroanisole is:
g e g 5 3
H,CO
NO,
NH, NO,
19.  Which of the following substances, formula CgHoBr, might exhibit the following "H NMR absorptions?
(8 2.80, triplet); (3 4.65, triplet); (8 7.20, multiplet)
Br Br
T o g @00y e gy
Br
20.  Which of the following compound is an acetal?
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21.  What product would result from the following series of reactions?
Br (1) AlCls/ heat (4) MCPBA H %
@ . Crc' {2) NBS / peroxides (5) CHaMgBr 2 O O : Q
—-—.—--—......”
(3) CH;ONa/ CH;0H  (6) NH4CI
/ heat D) Br% (E) None of above
22.  Which of the following would be the strongest acid?
F
A) COH (B) COH (C) QCOZH (D) co,H (E) : :CDZH
@I ©:F F F F F F
23.  The relative reactivity of acyl compounds toward nucleophilic substitution is:
(A) Amide > ester > acid anhydride > acyl chloride  (B) Acyl chloride > ester > acid anhydride > amide
(C)Ester > acyl chloride > acid anhydride > amide (D) Acyl chloride > acid anhydride > ester > amide
(E) Acid anhydride > acyl chloride > ester > amide
24.  What is the final product of this reaction sequence‘?
CH3CH,NO, Ni Hz NH; NO,
HCHO —————— ——— 7 ») /]\ ) D) _~_NHz B) NO,
— P\ N s
25.  What compound is hkely to be obtained via the following reaction sequence?
cl e ¢l (1)HONO,0°C  (5)HONO, 0°C &) el ci B¢ cl © g (D B (B
\@ (2) Cubr (6) H3PO, \Q Q C'\©/C' cl ¢ cl cl
————— e i e
'No;  (3) Fe/HCI NO U
(4) NaOH, H,0 z HO
26.  Which of the following compounds would be the strongest base?

(A (j)?NHZ (B) (:(‘NH2 © /@’NHZ (O) QNHZ (E) @,NH?.
ON
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—. How many "*C NMR absorptions will you expect for the following compound? Explain. (6 4+)

O~ <

. Propose the possible reagents for the following transformations (a)-(d): (£ 12 )

b
S e p e o

—. Rank the acidity of the protons indicated in the following structure: (4 4>)
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