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1. Which of these gives mostly the meta product when treated with Bn / Fe? 
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O 
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d 
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2. Which undergoes electrophilic substitution on the ring most rapidly? 

R. o 
~DH 

O 
σ白。
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C. 
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3. In the reaction of 2-nitrotoluene with bromine in the presence of ìron, which of the products shown below is 
the most abundant in the mixture? 

的
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刀
以

叫
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4. Which of the following would be the most likely to undergo a nucleophilic arornatic substitutíon with 
hydroxide ion in normal conditions? 

a. Benzene 
b. Chlorobenzene 
C. Benzoic acid 
d. p-Chlorotoluene 
e. 2人6-T討剖甘o-l-chlorobe阻ene

(背面仍有題目，請繼續作答)
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5. Below rnight be the spectrurn of a carboxylic acid. Which two features rnake this likely? 
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a. 甘le broad pe也 above 3000 cm' and the sha中 peak at 1710 cm' 
b. The peaks at 1240 and 1090 cm' 
c. The peaks at 1240 and 3000 cm' 
d. The sharp pe叫(at 3000 cm l and the sharp pe叫(at 1240 cmt 

e. This is probably not the spec訂um of a carboxylic acíd. 

6. Wh ich compound will reduce C=O but not C=C (at 1east not rnuch)? 

a. Jones' Reagent 
b . PCC 
C . LiAIH4 
d , NaBH4 
e. Chromic Acid 

7. Which of these is not an oxidizing agent? 

a. PCC 
b. DIBAH 
c. Na1Cn07 in H2S04 
d. J ones' Reagent 
e. Hypochlo討te

8. Alkoxyrnercuration fo llowed by borohydride reduction would be used to produce 

a. an alcohol from an alkene. 
b . an aldehyde frorn alcoho l. 
c. an acid from and alkyne. 
d. an ether 丘om an alkene. 
e. an alkene from an aτyl halide. 

9 , In proton NI\恨， which compound or groups wi ll show a characteristic peak near 10 ppm? 

a. Alcohols 
b. Aldehydes 
c. Ketones 
d.C=O 
e. Methyl on a carbonyl 
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10. How would you easily tell the difference between a proton NMR (l H NMR) and 11 carbon (13C NMR) 
spec甘um?

a. by 100king at the size of the peaks 
b. by looking at the 10cation of the peaks 
c. by looking at the horizonta1 scale 
d. by looking at peak splitting 
e. by looking for the internal standard peak 

11. Hemiacetals and acetals are often found in 

a. carbohydrates. 
b. proteins. 
c. fats . 
d.oils. 
e.DNA. 

12. In which ofthe following sequences are the compounds listed in order of decreasing acidity? 

a. CH3COOH> 施。> CH3CfuOH > HC=CH > NH3 
b. CH3CH20H > CH3COOH > fuO > HδCH> NH3 
c. CH3COOH> CH3CH20H > H20 > Nfu> HσCH 
d. H20 > CH3COOH > CfuCH20H > HC三CH> NH3
e. CH3CfuOH> H20 > CH3COOH > HC芒CH>NH3

13.Which reagent would best serve as the basis for a simple chemical test to distinguish 
between 

門
V
H
H
H

OH

H 

CH3CH2CCHZCH3 and CH3CH2CH2CCH3 

a. NaOI (12 in NaOH) 
c. Cr03fH2S04 
e. Ag(NH3)對

b. Br2/CC14 
d. NaHC03fH20 

14. Which reagent would best serve as the basis for a simple chemical test to distinguish beh....een 

。 ond 。
a. NaOI (12 in NaOH) 
b. Bn/CCl4 
c. Cr03/fuS04 
d. NaHC03/fuO 
e. Ag(NH3)2+ 

(背面仍有題目，請繼續作答)
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15 , In a solution of aspanic acid (PKa斗，74) adjusted to a pH of2九

a , the ratio of asparate to asparatic acid is 10 to 1. 
b . the ratio of asparate to asparatic acid is 100 to 1. 
c. 也e ratio of asparate to asparatic acid Îs 1000 to 1, 

d , the ratio ofasparate to asparatic acid is 1 to 10. 
e. the ratio of asparate to asparatic acid is 1 to 100 , 

16 , Which compound could be subjected to a haloform reaction to produce m-chlorobenzoic acid? 

在c.6 在:
志口 60

IV v 

a. 1 b. II c. III d. IV 。 v

17. The aldol reaction of cyclohexanone produces which ofthese selιcondensation products? 

。。 δρ &-0 
11 111 

O o O oa 6-ó 
N V 

a. 1 b. II c. III d.rv e. V 

18. A compound, X, C9HIOO, gives a strong IR absorption peak at 1690 cm.l and gives the following lH NMR 
spec甘um.

Tripl仗，

Quartet, 
Multiplet, 

1.2 ppm 
3.0ppm 
7.7 ppm 

Which is a possible structure for X? 

H 

a-E-CH3C6H4CH2CEO 們J

H C 
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c. C6HSCCH2CH3 

http:pKa=4.74
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H 

d. C6HSCH2CH2 C=O 
。--

H
l|

C3 HH C1

1
C 

RH H Pb c 

e. 

19. Which ofthese compounds would exist in an enol form to the greatest extent? 

O O C O 

11 11 

a. CH3COCZHS b. CH3CCHZCCH3 CH3CCH3 
c. 

CH3CH CH3ÇCH2CH2 ç:CH3 

11 
~ - - ~ 

d. O e. O O 

20. Predict the major organic product of the reaction sequence below 

〈三>-CH圓的:r ...叩門。“ τ女站于」主二+

(C)>- 'fH - CfH :z (C))-COOH 〈三~-CHO

O
N 

(e>)- CH ,<:HO 

a. 1 b. II c. III d. IV e. V 

21. The nJP AC name for the formula CfuCH2CH2CHOHCH==Clli is 

.,
-A o h o c l ea 

l ovd -l 司4
d
'
，

a

AVM nv' eny xo pvv.-hp 
ι
n
v
 

aAU b. l -hexene-3-o1 
e. allyl n-butyl ether 

c. 1-hexene-5-o1 

22. Wbat is the order ofreactivity toward SN2 displacement in the fo l1owing series? 

A. B. C 

C~-CH2一CCH-SCHz CBJ -CHl -CH2 -CH1-CI 
Cl 

Cl 

CH,, -CH2-CH-CH3 

a. A>B>C b. A>C>B c. B>A>C 

d.B>C>A e. C>A>B 

(背面仍有題目，請繼繽作答)
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23. The principal organic product fonned in 出e reaction below i5 

CH2=CH(CI毛)sCOOH + HBr 
P的'0沿de

a. CH3CHBr(CH2)8COOH 
d. CH1=CH(CH2)7CHBrCOOH 

b. CH1BrCH1(CH1)8COOH 
e. None ofthem 

~ 

c. CH2=CH(CH2)8COBr 

24. The monochloroisomer that predorninates in the ITÙxture resultíng from the free radical chlorination of 
CH3CH2CH2CH=CH21S 

a. CICH2CH2CH2CH=CHz 
d. CH3CH2CH2CCl=CH2 

b. CH3CHCICH2CH=CH2 
e. CH3CH2CH2CH=CHCl 

25. Sodiurn iodide in anhydrous acetone reacts most rapid ly with 

a. CH3ClliCH2Br 
d. CHFCHBr 

b. (CH3)3CBr 

OJ e. 

c. CH3CH2CHOCH=CH2 

c. CH3CHBrCH3 

26. A reaction at a chiral carbon of an optically pure isomer which takes place exclusively by an SN2 reaction) 
and in which priorities do not change, proceeds with 

a. inversion and no racemization. 
b. inversion and some racernÌzation. 
c. inversion and complete racemÎzation. 
d. retention of configuration and sorne racemization . 
e. retention of configuration and no racemization. 

27 . Which species represents 出e electrophile in arornatic substitution? 

a. :N02' b. N02+ c. N02 d. N03- e. S03H+ 

28. An aromatic hydrocarbon yields a single rnononitro derivative. The hydrocarbon is 

a. ethylbenzene b. o-xylene c. propyJbenzene 
d. naphtbalene e. p-xylene 

29. Which is the stronge5t acid in water? 

a. Phenol 
d. 4-nitrophenoJ 

b. 3-nitrophenol 
e. hydroquinone 

c. 4-aminophenol 

30. The m05t direct malonic ester synthesis of 3-phenyJpropanoic acid wou ld involve the U5e of 

a. C6H5CH1CH2ClliCI b. C6H.sCH2CH2Cl c. C6H5CH2Cl 
d. C6H5CI e. CICH2COOH 
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31. What is true for the equilibrium reaction 

H O 

O
H
UC 

句
3

H C ca t. 
CH3-OH ~』 司

3

H C 
比
­

FLV O 

O
仆
仆
仆

C、
3

H C 
+ H20 

a. 甘le 凶e of equimolar quantities ofCH30H and CH3COOH will give the greatest yield of 
the ester at equilib討um .

b. Removal ofwater wilJ incr臼se the amount of ester at equilibrium. 
c. Addjtion of CfuCOOCfu wi l1 cause the formation of equal an equal number of moles of water. 
d. Application ofpressure increases the amount of ester at equi1íb討um.
e. Changing the catalyst will affect the position of the equilibrium. 

32. Which reagent would bring about 血is transformation? 

RCOOH ~ RCH 2GB 
a. Sn and HCI 
d. LiAlH4 and 的er

b. Zn and HCl 
e. Na and alcohol 

c. lliand pt 

33 . The reaction between carbon dioxide and a Grignard reagent will yield 

a. an alkane b. an alkylmagnesium halide c. 組 alcohol
d. magnesium carbonate e. a carboxylic acid 

34. Which is a practicaI method for the pr中叮ation of iodobenzene? 

a. iodine + benzene + iron 
b. iodine + benzene + UV light 
c. potassiurn iodide + chIorobenzene 
d. sodium hypoiodite + benzarnide 
e. potassium iodíde + benzenediazonium ion 

35. Which reaction sequence would be best to prep缸e 3-chloroaniline from benzene? 

a. chlorination, nitration, reduction b. nitration, chlorination, reduction 
c. nitration, reduction, chlorination d. nitra位on ， chlorination 
e. nitration, reduction, acetylation, chlorination, hydrolysis 

36. The catalyst used in 由e halogenation ofbenzene is 

a. a proton donor 
d. a Lewis acid 

b. an elec仕on donor 
e. a proton acceptor 

c. a Lewis base 

37. The principal product of the reaction between methyl butanoate and 2, moles of CH3MgBr after hydrolysis is 

呵
，
‘

m c 他
問

CC OO FU

a
FU 

HH GG QMAU 

b. C3H7C(OH)(C也)2
e. C3H7CH20H 

c. DH7CHOHCH3 

(背面仍有趣目，請繼續作答)
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38 . The IUPAC name fo r 
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b. 3,5- dichloronaphthalene 
e. 6,8- dichloronaphthalene 

c. 2,4- dichloronaphthalene 

39. Which is NOT characteristic ofa free radical chain reaction? 

a. It produces a mole of product for a mole of free radical initiated. 
b. It gives the product derived 企om the most stable free radical. 
c. It rnay be initiated by peroxides. 
d. 1t may be initiated by high heat. 
e. It may be initiated by ultraviolet light. 

a. 

叫一叫一個一rc時

40. Which would yield 2-methyl-2-pentene when re f1uxed wi血 zinc dust in alcohol? 

CH且

C呵-CH! 'C當z -「CBz-BI

Bl' 

r I昀
b. CB3-CE2-CEE-CH-CE3 

C. 

d. 

j' fH
3 

CH, - CH, - C - CH-CH , 
- - ~I' 

B I' BJ' CH. 
I I I ~ 

e.CH3-CB - cu-CH-CH3 

4 1.叭Thich represents an intermediate formed in the reaction of toluene and chlorine at elevatedternperature in 
sunlight? 

a :江戶一凹3 b ;〈〉叫 。-EH
c. 

。一位 :\J-CHl 

d. e. 
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42. Which is an L-sugar 出at on oxidation gives an op世cally inactive dibasic acid (2 COOH groups)? 
ÇHO 

:工::
H一一←-OH

C. 臼IOH

a. b 

HOj ffH 

d :1 
HO 

HO-一寸一-H

H一十一OH

H一-+--OH

CH勻。H. e. 

43 . Select the final product from this sequence ofreactions. 

NaOEt 
Acetoacetic ester .. 

CH31 NaOEt CH3CH2CH2Br 
~主

a. 

肉叩C←4一
CH2α王{2CH3

?H3 

H 
M此

吋
i
d

z

d

α

沮

吼
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一
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C
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C
|
|
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C H 

H 

同c-f一問∞OC2Hs

CH2CH2CH) 
b. c. 

CH3 

CHFo-f一叫叫叫

CH) 

料. Which reagent would convert cyclohexene into a cis-glycol? 

a. sodium tert-butoxide in cWoroform 
b. hydrogen peroxide and aqueous acetic acetic acid 
c. ozone and moist zinc dust 
d. periodic acid 
。 cold dilute potassium permanganate 

45 . The reagent wruch would distinguish between l-hexyne and l-hexene is 

a. Ag們H3/+ b. KMn0 4 c. Br2 in CC4 d. H2S04 e. NaOH 

46. If tert-butyl bromide and sodium amide (NaNH1) react. 也e product formed is 

a. tert-butylamine. (ami nes 缸eR-NH2)
b. tert-butylammonium bromide. 
C. a mixture ofbutylamines. 
d. isobutylene. (2-methylpropene) 
e. none of these. 

(背面仍有題目，請繼續作答)
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47. In the reaction below, the product would be 

CH3-CH二CH-CH3 + H 20 

a. a mixture of díastereorners . 
b. opticaly active. 
c. unresolvable 
d. a racemate. 
e. a meso compound. 

OH 
H3 0 + 

.. CH3-CH2-CH-CH3 

共 tD頁 ，第rc買

48. The rate of an SN2 reaction run in a polar aprotic solvent relative to the same reaction in a polar protic 
solvent wOllld be 

a. the sarne b. slower c. faster d. unpredictable e. unimoleclllar 

49 . Which ofthe amines listed below would have the lowest boiling point? 

a. CH3CH2CH2NH2 b. ClliCH2NHCI-lJ c. (CH3)3N 
d. (Clli)3CNH2 e. (Clli)zClll叮12

50. Select the structure of the rnajor product formed in 出e following reactíon. 

O fh? 
é;- D6

n3

。一8r 6 企

n 1II IV V 

a.I b.II C.m d. IV e. V 


