Answer of 2nd-exam

 

1.      (C) The rate determining step is K1
 

2.      (E) The reaction is a SN2, and aprotic solvent is favorable. That means, “ the rate in ethanol solvent is slower than that in hexane.

 

 

3.      (A), (B) and (D) are ptically active.

 

4.      (B) is true. (A) the rate should be the same. (C) the rate R-S > S-S. (D) the products would be a pair of enantiomers.

 

 

5.      (E) it need more energy to overcome the ring strain of cyclobutylmethyl bromide.

 

6.      (C) t-butane is weaker acid than CH4, so t-butyl anion is stronger base than methyl anion.

 

 

7.      (C) If temperature increase, there would be competing reaction occurring.

 

8.      (A) stereospecificity: a preference for one stereoisomer substrate. For example, in
  SN2 reaction (R)-substrate would produce (S) form product but (S)-substrate produce (R) form product.

      (B) stereoselective: a reaction leads to exclusive formation of one of several possible stereoisoers.
 

9.       A-(R, S), B-(S,S), C-(R,R)

A is a meso form.

 

10.  C= 1 g/ 20 mL= 0.05 g/ mL, α= -2.5/ 1*0.05 = -50

(A)  % optical purity= (-50) / ( -50)* 100%= 100%
(B)   It is safe.
 

11.  racemic 1-phenylethanamine + (R)-tartaric acid 

 R,R-compound + S,R-compound

 only one form would be crystallized (because of different physical properties )

   And separate R,R-compound and S,R-compound

 use basic condition to remove tartaric acid

 gain pure (R)- 1-phenylethanamine and (S)- 1-phenylethanamine

 

12.  Methanol is a protic solvent and the solvolysis of nucleophile would reduce nucleophilicity of Nu inSN2 reaction. The smaller the size, the easier solvolysis. So nucleophilicity of Cl in methanol is the smallest , then Br is second and NCSeI is the better one. However DMF is an aprotic solvent, the nucleophilicity of Nu would be affected by solvolysis, in the other hand, the nucleophilicity of Nu just corresponds to the basicity. So Cl is the best base, Br is second and NCSeI is the third one.

 

13.  Need two times of SN2 reactions 

      
14.

     (A) no reaction because F is bad leaving group.
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   Because there are two protons can be removed at acidic oxidation condition.

 

16.
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