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Cb ) 1. What final product is likely to be obtained through the following series of reactions?

M NaNH, A AN - excess Hz
oY e NH) Ni
AR, — )= m%__x; ’//

(2)

2. Which alkyl halide would be most eactive in an Syl reaction?

AN \)\/ \/c’\'/ vWDST Taal Loctor
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( Z ) 3. Which statement concerning the "Chirality at Work" story published in C&ENG News

ig false?

A} An R entiomer of a racemic dmg mix may be metabolized differently by the body
than the S entiomer.
Single enantiomers are now dominating racemic mixtures in drug development. ’

@ Since the individual enantiomers of a racemic drug mixture always have the same

biological effect, an understanding of their relative stereochemistry and
pharmacokinetics is not required.

D} Awareness of the stereoselectivity of drug action has intensified since the
thalidomide tragedies of the 1960s.

E) None, all of these statements are true

C -2> 4. The substitution mechanism whose rate depends primarily on the degree of steric
hindrance around the leaving group is the SN Z an Qin
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Cl) 5. (R)-2-Chlorobutane is represented by: = R
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( S‘) 6. Question 6.16 from homework: Which Sy1 reaction (Reaction 1 or Reaction2) would
you expect to take place more rapidly? Explain your answer.

Reéction 1, Eyxst shp of Sl Reachion is i@m'\z_ac-\-_{gh of
R-Y ivto R®anrd X8 boa are 3P caudpocathions

\

2 Ci_k+ H,0 - / OH + HCI
A\

hudeopivle.
1S o

“aive +o Srab. @cMJg; % v \
4 wealuy base. Br + H0 »- OH + HBr
| Reachon 2 is @a@é‘, bettr L.G.

_ C 2 ) 7. Which of the following statements is (are) true of an Sn2 reaction of (R)-2-bromobutane

with hydroxide ion?
T@e major product would be (S)-2-butanol. '
' Doubling the concentration of (R)-2-bromobutane would double the rate of the
. reaction. (Assume that all other experimental conditions are unchanged.)
_T‘ \,6), Doubling the hydroxide ion concentration would double the rate of the reaction.

55 af all other experimental conditions are unchanged.) -
D) All of the above _ SNZ . 4 BVQ ,

Two of the abow ?Yj :

S . C,"t;.(-C-L:3 C-)E-C'C_ :

Rase= R DonI[RA] O~ D v

B , 3 SN2 giws inversion.
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C'Z 8. The rate equation for a nucleophilic substitution reaction of a tertiary alkyl bromide (R-
Br) with I ion would be:

A)_Rate= e | -

B RatZ=k[RB;] [) —i kv T

_ ) Rate=k [F] '
D) Rate =k [RBr[I'? R muak ﬂo bu Sy
E) Rate=k [RBr[I] Rode = Yo [2-3 Eﬂ

(,‘7 ) 9. What is the percent composition of a mixture of (S)- (+)-2-butanol ]2 = +13.52°,
and (R)-(-)-2-butanol,[a] % = -13.52° with a specific rotation [a}% = +6.76°7 Hint:
calculate the ee of the dominant enantiomer and then consider the composition of the

K et =tlills N 10V ‘-‘>°°7ca ee  Soteve

25%(R) 75%(S

- - RN +15.52% \S 568% W\ove.
m Zg?fss of of W (<)

EmgidttBrddtetsy 5D in roixtuve e\ncwx{nowux )

L ) 10 A reaction in which the nucleophile is a molecule of the solvent is referred toasa

Sol\ %L_.' <1 S__ - reaction.

( g 11‘. Question 5.33 from homework: Shown below are Newman projection formulas for

(oY (RR)-, (8.8)-, and (R,S)-2,3-dichlorobutanc. (). Which is which? (b) Whichi formula

le\b lsameggfompoundq CH, Mesp compound o

sy kv TS

cl H

Lt EO‘\'&‘\‘Q CHg SH, !
Rock ¢ caven ™

esp (2R 5s3 (2s33) ¢ (2R3R)

(2 12. Which is the strongest nucleophile?
A) CH;CH,OH

C) CH:CHOr in _ @A 5,8 base =
D) H;O Stvoin Nuelcophule..
o | 3’““* op |
By I
CH3CO

\ lﬂ > : , Version 1 Page 3



_ U;’) 13. Bonus question: using the following molecular formula, calculate the index of hydrogen
deficiency and provide a reasonable line-bond structure con qistent with your ‘c? ,
calculations: CsHeO  [pts ,,C Shvuchures Possll e = ——\____ @ e“\‘C ]

2%521042 2 1Lif ormplete )

O
sotuvated i\~ =)z = é WA \nondg o i
14. Question 4: 41 from homework: Which compound would you expect to be the more

stable: cis-1,2-dimethylcyclopropane or Z-mmethylcycl(:?ropane‘? Draw
strctures and explain your answer. _ 33 3
(2 vaore Herve

, indevachonsS=\ess ts*”ab ¢ (H3
15. Consider the graph below, which is a plot of the relative energies of the various

conformations of hexane, viewed through the C2-C3 bond. The conformations
corresponding to the 60° and 300° are:-

2 2
12 C- € ~C — el
o ‘
g | ot teHa
L Ao
- e
= -3
3 ® S T
" H CH Cr H i HZC\—\_,’;
f—i —1— .
0° 60° 120° 180° 240° 300° 360° e 3 H :
C (4 :
Angle of rotation ﬁl-r"HZc H3 i+ E/’CHLCHég
_Ay~More stable than the conformation at 180° Pt ke
Mtaggered and anti H o H

D) Staggered, and gauche
E) None of the above

_yFclipsed J} H @ 7]

16. Draw the potential energy diagram that represents an exothermic (exergonic) reaction
‘ 10 between a tertiary alkyl halide and methanol. Briefly explain your rationale. Label the
C ) reactants%rod_ucts ermediates, and transition states. Ident:lfy the rate determining -

step and label the activation energy.
—\-— A+ C_l-\s'ol-\ MDH

17. Draw the bond-line structural formula corresponding to the name: 2?'5 ,9-trimethyl-2- @
decen-7-yne _
(2> e | ? — §-eng
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18. What proéfict(s) d you expect to obtain from the following Sn2 reaction?
H

| CH;ONa 3 |
—————— ?

(1) CH; B CH,0H " ¥ SNZ Or V)

| > AN SN DC

H_H H___OCH; CHO H Cen@’-‘%—waﬂ’ov\' _ |

CH3 OCH3 H Br

I - 111
A |
‘ II! An equimolar mixture of I and IL.
D) I

-E) None of these

19. How many stereogenic centers are there in Lovastatin ( Mevacor® : a cholesterol-

(2) lowering drug) ?
HO 0

/\T/\o

(Lovastatin)
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- 20. Consider the substitution reastion that takes place when (R)-3 —bromo—3-methy1hexane is
treated with methanol. Which of the following would be true?
A) The reaction would take place only with retention of conﬁgma’ﬁon at the

(2 ) stereogenic center.
' B) No reaction would take place
_ enic center.

D) The reaction would take place with racemization, Br = O -X
) The reaction would take place only with inversion of configuration at the 9-(_ S b
stereogenic center. _& ‘ﬁ-
| o iy . . plaunar
21. Which of the following is the enantiomer of the following substance? Tatad 1Al

H;{ ~ Sp3 hybrdined cadban
(2 g“)l\CHs
| not a smt:ﬂwu.c Contiens

H CH; CH;
o )g,,
BrH CH, H HBr HH
I

A) 1
B) I
Y I

( : Dj It does not have a non-superposable enanﬁomD

) BothII and HI
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