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1. Which is the strongest base?  (A) CHy (B) CHaNH (C) CH3O" DyCar

2. The following compounds have similar molecular weights. Which has the highest boiling point?
(A)CH3CH=0 (B) CHzCH:CH; {C) C;H;0H (D) CH30CH;

3. In order for a reagent to behave as a nucleophile, it must have
{(A) a nifrogen or sulfur atom. (B) an overall negative charge.
(C) a non-bonding electron pair. (D) an overall positive charge.

4. Which of the following compounds does NOT have isomers?
(A)YCH;CH,CH,Cl (B) CH;CHO (C) CH,=CHCI (D) CICH,CH,(l

5, Which of the following molecules is most likely to exist primarily in a planar conformation?

@ /\ ® | © Q ©) O

6. Which of the molecules below can hydrogen-bond to water but NOT to itself?
(A) CH;CH;0CHCH; (B) CH;CH,COOH (C) (CHyCH,)»CHOH (D) CH3CHNHCH,CHs

7. Which of the following C¢H, isomers has the largest heat of combustion?
(A) Cyclohexane  (B) Methyleyclopentane  (C) Ethyleyclobutane (D) Propylcyclopropane

8. Reactions that release a large amount of heat are often very favorable reactions. What reactions are such

reactions often referred to?
(A) Entropy driven  (B) Enthalpy driven (C) Free energy driven (D) Activation energy driven

9. Chemists determine the activation energy for a reaction by
{A) measuring product amoumts. (B) calculating from bond dissociation energies.

(C) measuring reaction rates. (D) calculating from AH values.

10. Catalysts alter the kinetics of a reaction by
(A) lowering the energy of activation for the reaction.
(B) making the products more stable.
(C) making the reaction more exothermic.
(D) providing a source of free radicals to initiate a reaction.

11. Which of the following olefins would react most rapidly with concentrated sulphuric acid?
{A) H,C=CH: (B) (CH3),C=CH; (C) CLC=CCl, (D) CFsCH=CH,
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12. Which of the following must be true for an opticaily active compound?
(A} The molecular configuration must have two or more stereogenic centers.
"(B) The molecular configuration is chiral.
(C) The compound is a racemic mixture of enantiomers.
(D) The molecular configuration is achiral.

13. Pure (S)-2-butanol has a specific rotation of +13.52 degrees. A sample of 2-butanol purified by distiliation
has a calculated specific rotation of +6.76 degrees. What can you conclude about the composition?

(A) 75% of the sample has racemized. (B) 50% the sample has rearranged into a meso isomer.
(C) 50% of the sample has racemized. (D) The sample has completely racemized.
14. How many stereoisomers are possible for this molecule? cHg
(A) 8 B)6 ©3 D2 1 »
) e S

15. Chloroethane, C2H;sCl, does not react with methanol under mild conditions. What reagent could be added to

the reaction mixture to increase the rate of substitution?
(A)HCI (B) AgNO; {C) NaOH (D) NH,OH

16. Which of the following alkyl halides will react more quickly in the E1 reaction?

@ " (B —f—\er © 4‘>Br © Y O
Br

17. A polar aprotic solvent like acetone or THF is a good solvent to use for which of the following type of reaction?
(A) E1 reaction (B) E2 reaction (C) Sx1 reaction {D) 852 reaction

18. Indicate which spectral technique would best be used to distinguish between the following compounds:
(A) UV Spectroscopy  (B) IR Spectroscopy g
(C) Mass Spectrometry (D) 'HNMR an

19. Which C=0 function has the lowest stretching frequency in the infrared spectrum?
{A) Acyl chioride (B) Amide (C) Aldehyde (D) Ester

20. Which of the following alcohols will dehydrate under the mildest conditions of acid concentration and
temperature? (A) CH;OH (B) (CH,),CHOH (C) CH.CH,0H (D) (CH;3):COH

21. The methyl and ethyl esters of many amino acids are sold commercially as their hydrochloride salts. Why
are these derivatives not sold in the form of the neutral amino esters?
(A) An extra step in their preparation would be required.
(B) Rearrangement to the N-alkylamino acid takes place.

(C) Polymerization takes place by acylation of amine groups by an ester.
(D) The salts are solids, whereas many amino esters are liquids and are difficult to package.
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92 Which of the following statements about benzene is INCORRECT?
(A) It undergoes electrophilic substitution reactions rather than electrophilic addition reactions.
(B) Itis less reactive than hexatriene (CH,=CH-CH=CH-CH=CH,).
(C) The carbon-carbon bond lengths are longer than ethane.
(D) The carbon-carbon bond lengths are all the same.

23. In the reaction shown below, the carbon bonded to Br was originally which carbon?

Gy
€ HBr
® b Br

24. Which of the following is the most stable free radical?
(4) @—/ ®) cr, © <:>—< o { ]

25. Which is NOT characteristic of a free radical chain reaction?
(A) It gives the product derived from the most stable free radical.
(B) It produces a mole of product for a mole of free radical initiated.
(C) It may be initiated by peroxides.
(D) It may be initiated by ultraviolet light.

26. Which of the following statements is NOT true?
(A)C=0 is stronger than an equivalent C=C.
(B) The nitrogen hybridization of an amine oxide is sp.
(C)Fischer esterification of acids with alcohols requires a strong base catalyst.
(D)Amide hydrolysis may be carried out with either strong acid or base catalysis.

27. Which of the following reagents would be best for converting phenylacetamide (CsHsCH,CONHy) to
phenethylamine (CsHsCH,CH;NH,)?
(A) H; and Pt catalyst (B) Aqueous NaOBr  (C) LiAlH, in ether (D) NaBH;CN
28. Rank the following molecules in order of acidity: OoN
D Q—OH (i) OMQOH (I OOH

WI>M>1  @I>I>0  (©I>U>I  (OI>I>0  @H>0>1

29. Which of the following aldehydes used alone will undergo an aldol reaction?
(A)CH0  (B) CHy(CH:pCHO (O CHsCHO (D) CH,=CHCHO

30. The reaction between carbon dioxide and a Grignard reagent will yield
(A) an aleohol.  (B) an alkylmagnesium halide. (C) magnesium carbonate. (D) a carboxylic acid.

LAE




AR5 - 272 HiEMWASBLEREALEREARRA

e 272

#8  H#LE®B)
. N # 4528 4 %

— B 405
YorE  HM AL THEERELE | AL BEAEL XM -

1. Draw the structure of the MAJTOR product of the following reactions. (21%)

Br

CFs KOH
@ HNO; H,80, (b) —_
O e Yoy
2~  COxCH;
© B @ + [ -4
HO ) H =

CO.CH3

.
. CH,CH,0H ﬁ . Ho 9,

CH3 CHz
c==cH
© d HeSO4 H,SO,
H,0

2. Write the complete stepwise mechanism for the following reactions. Show all electron flow with arrows
and include all intermediate structures. (10%)

(@ + HOS o~ -OH —.H%' Oio

O
b ~_ {CHyCHy)NH N

3. Below are shown three *H NMR data of C4H;sCl; isomers. Draw the corresponding structures. (9%)
(a) §=1.5 (d, 6H) and 4.1 (quin, 2H) ppm
(b) 6=1.6 (d, 3H), 2.1 (g, 2H), 3.6 (t, 2H), and 4.2 (sex, 1) ppm.
() 3=1.0 (t, 3H), 1.9 (quin, 2H), 3.6 (d, 2H), and 3.9 (quin, 1} ppm
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