
1) In the UV-visible spectrum of (El-1,3,5-hexatriene, the lowest energy absorption corresponds to: 

A) a o to n transition. 

B) a o to n* transition. 

C) a rc to o* transition. 

D) a o to a* transition. 

E) a x to x* transition. 

2) Which of the following molecules is chiral? 

A) 1,2-pentadiene 

B) 2,3-pentadiene 

C) 2-methyl-2,3-pentadiene 

D) 2-chloro-4-methyl-2,3-pentadiene 

E) none of the above molecules is chiral 

3) When trans-hex-3-ene is treated with PhC03H, the major organic product is: 

A) a meso e.poxide 

B) a 1:l mixture of enantiomeric epoxides 

C) a meso diol 

D) a 1:l mixture of enantiomeric diols 

E) hexan-3-01 

4) Which of the following compounds is the most reactive dienophile in a Diels-Alder reaction with 
1,3-butadiene? 

A) CH2=CHOCH3 

5) Absorption of what type of electromagnetic radiation results in transitions among allowed rotational motions? 

A) X-rays 

B) radio waves 

C) microwaves 

D) u.ltraviolet light 

E) infrared light 



6 )  Which of the following reagents can be used to convert cyclopentanol to cyclopentane? 

A) TsCl, pyridine followed by LiAIH4 

B) Na2C1.207, H2S04 

C) NaBH4 followed by HgW 

D) H2SO4, heat followed by Hz, Pt 

E) both A and D 

7) Which of the following reagents should be used to convert an internal alkyne to an a-diketone? 

A) KMn04, H20, neutral 

B) 0 3  then H20 

C) Sia2BH then H2@ 

D) Na, NH3 

E) HgS04, H2S04 

8) Both (E)- and (Z)-hex-3-ene can be subjected to a hydroboration-oxidation sequence. How are the products 
from these two reactions related to each other? 

A) The (E)- and (Z)-isomers generate the same products but in differing amounts. 

B) The (E)-  and (Z)-isomers generate the same products.in exactly the same amounts. 

C) The products of the two isomers are reIated as constitutional isomers. 

D) The products of the two isomers are related as diastereomers. 

E) The products of the two isomers are not structurally related. 

9) Consider the constitutional isomers 2-methylbut-1-ene, 2-methylbut-2-ene, and 3-methylbut-1-ene. When 
each of these alkenes is subjected to catalytic hydrogenation (Hz, Pt), a single product results. Which of the 
following best describes the structural relationship among these products? 

A) The products are cis-trans isomers. 

B) The products are identical. 

C) The products are constitutional isomers. 

D) The products are enantiomers. 

E) The products are diastereomers. 

10) Which of the following is classified as a vinyl halide? 

A) CH3CH=CHOH 

B) CH3CH=CHCl 

C) CH3CH=CHCH2CI 

D) CH3CH2CH2CH2Br 

E) BrCH2CHXH2 



11) What is the rClPAC name of the following compound: 

0 

A) Diphenyl Ketone 

B) Benzophenone 

C) Dibenzyl Ketone 

D) 1,l -Diphenylmethanone 

E) Benzalphenone 

12) The hydrocarbon shown above is 

(A) bicyclo[l . 1 .O]butane 

(B) benzyne 

(C) bicyclo[3.2. lloctane 

(D) bicyclo[2.2.2]octane 

(E) tricyclo[3.3.1.1 ?7]decane 

13) Which of the following is the major organic product of the rapid reaction 
of cyclohexene with bromine in the dark at 10" C ? 



14) An unknown compound was found to react with sodium hydride with the 
evolution of hydrogen. The compound could not be acetylated under the 
normal conditions for acetylation. The compound resisted oxidation under 
mild conditions and under vigorous conditions yielded only products of 
molecular weight much smaller than the unknown. On the basis of these 
facts the compound is 

(A) a primary alcohol 
(B) an aldehyde 
(C) a secondary alcohol 
(D) a tertiary alcohol 
(E) a secondary amine 

1 15) The most acidic of the following compounds is 

(A) phenol 
(B) p -aminophenol 
(C) p -nitrophenol 
(D) m -nitrophenol 
(E) 2, 6-di-I -butylphenol 

16) Compounds that are incapable of optical activity include which of the 
following? 

(A) I only (B) I11 only (C) 1 and 11 (D) I1 and IV 
(E) 111 and IV 



a 3L /a s h + + $k, :A 

96 *-9.& 4%=%&3%%H* % 0% L(%%&+*+) &%*%A**% 

$+El ?5&4t+&%3S!4t+ #H.I%45 2604 $& 8 5 R *%& [S%%+] m4+% 

17) Which of the following ketones will give a positive iodoform test? 

A) kheptanone 

B) 3-hexanone , 

C) 2-hexanone 

D) cyclohexanone 

E) 2-methyl-3-pentanone 

18) A correct order of reactivity of acid derivatives towards nucleophilic attack is: 

A) esters > acid anhydrides > arnides. 

B) anhydrides > amides > esters. 

C) carboxylates > esters > amides. 

D) anhydrides > acids > acid chlorides. 

E) anhydrides > amides > carboxylates. 

19) Carboxylic acids boil at considerably higher temperatures than do alcohols, ketones, or aldehydes of similar 
molecular weights. This is because they: 

A) have a greater oxygen content. 

8) are more acidic. 

C) form &able hydrogen-bonded dimers. 

D) are hydrophobic. 

E) none of the above. 

20) Secondary amines react with the nitrosoniurn ion to generate: 

A) diazonium salts 

B) oximes 

C) N-nitrosoarnines 

D) imines 

E) anilines 

2 1) The formula above represents a member of the of m m p o ~ d s  

known as 

(A) terpena (B) alkaloids (C) carbohydrate steroids 
(E) vitamins 



22) If one assumes that substitution could occur at any unsubstituted position, 
which of the following compounds could form two and only two 
mononitration products? 

(A) Chlorobenzene 
(B) 1, 3, 5-Trichlorobenzene 
(C) p -Dichlorobenzene 
(D) 1,2, 3,4-Tetrachlorobenzene 
(E) o -Dichlorobenzene 

23) Which of the following reactions involves a carbocation intermediate? 

OH- 
(A) 2 CH3CH0 ---+ CH3CHOHCH2CH0 

h v 
(C) CH3CH3 + C12 ---+ CH3CH2Cl + HCl 

(D) (C6H5)2CHBr + H20 ---+ (CaH5)2CHOH + HBr 

24) Which of the following compounds has only a single sharp peak in its 'H 
nuclear magnetic resonance spectrum? 






