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I. Multiple Choice (30 pts) 

1. What is the parent chain for the following compound? 

A. octane B. hexane C. heptane D. decane 

2. Why is entropy negative for ring closures? 

A. Closing a ring results in fewer molecules. 

B. Closing a ring results in more molecules. 

C. Closing a ring releases energy. 

D. Closing a ring restricts the rotation around individual carbon-carbon bonds. 

3. Which of the following would you expect to have the most negative .1S? 

B. ~OHA.~OH ° -.~ 

_ __ y01C. ~OH D'~OH--- V 

4. Which of the following is an energy diagram for a two-step reaction? 

A. fJ. D. 

5. Which of the following is the product of the following reaction? 

8 

..~I 
U ~ U ~ 
A. B. C. D. 

I 
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6. Rank the following substrates from most to least reactive in an SN2 reaction. 

I 

Mel ~ /'-1 <> I 
A. B. C. D. 


A.A>B>C>D B.D>C>B>A C.A>C>B>D D.D>C>B>A 


7. Which of the following is the reaction diagram for an exothermic, concerted reaction? 

13. c,A. 

8. Which of the following alkyl halides would afford the indicated product upon reaction with 

sodium ethoxide? 

pr 
· · CI 

--
PhT

· 

YPh YPh YPh 
CI CI CI 

A. B. C. D. 

9. Which of the molecules below arises from anti-Markovnikov hydrohalogenation with HBr of the 

alkene shown? 

() 
I 

()Br CiBr y 
A. B. C. BrU Br D. 
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10. Which of the alkenes shown below would produce a chirality center upon hydrohalogenation? 

D.COc.B.A. 

11. Which of the alkenes below would be expected to produce a chirality center upon 

hydrohalogenation in the presence of peroxide? 

oc. D.A. 

12. Provide the reagent(s) required to complete the following transformation: 

(En = enantiomer) 

?? 
Br 

III/"'1, 

+ En 
( 

D. HBr/ROORA.HBr 

13. Predict the reagent(s) required to complete the following transformation: 

H 

A. 1) OS04; 2) NaHS03, rhO B. 1) Hg(OAc)2, H20; 2) NaBH4 

c. 1) RC03H; 2) H30+ D. 1) 0 3; 2) DMS 
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14. Predict the reagent(s) required to complete the following transformation: 

B. NaNH2 

15. Which one of the following compound is nonaromatic? 
o 

H 

OI B-CH, 

~ 

\e;, Hr\
NJ 

II III 
/

H IV 

A.I B.Il C. III D. IV 

II Provide the major product(s) of each of the following reactions. 

(a) Draw the structures of compounds A-E in the following synthesis scheme. (15 pts) 

o 

N 

1. LiAIH4 D
;. pee;. E 

(b) Provide the missing intermediates and reagents in the following synthesis. (10 pts) 

o 
Ii L'"'CY :«~«"«2'O"«""'''''''''''''''«'''''«''«;'' Af22~:.~~> B 

,/ ,~ 

HO 

1.B
C THF D -2.-H-"O--:e~'> 

,J 
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(c) Draw the product of each of the following reactions. (15 pts) 


1. KMnO,j (b) 1, KMn04 (el 
NoOH.; ? NaOH..l, ? 1,0:). -78 "C >- ?' >

2, He) • 2. Zn, HOAc • 

(d) {e} 

III. Draw the complete, detailed mechanism for the following reaction. (10 pts) 

o 

o 

). 

IV. Draw a complete, detailed mechanism for the following reaction. (10 pts) 


V. Propose a plausible synthesis for the following transformation: (10 pts) 


?
• 

OH ~-Br 


