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This exam is a closed book, closed notes.
Calculators and a molecular model set are allowed.
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Question I. Basic concepts (1.5 point each, 24 points total)
a) Label the following molecule with the right term (6 pts).
A: Aromatic; B: non-aromatic; C: anti-aromatic

5 0 O O

C A

b) Give examples of the following term (6 pts).

Protic solvent Aprotic polar solvent
1,4-Addition Kinetic control
CHa=(HCH=CH2 t H3F CHz ?H —CH = CH2

CHa =¢HCH =(Ha + HBr
Br

c) Draw the structure or the exact compounds for the following reagents (6 pts).

pyrrole indole
/3 &
Ly QN
H
imidazole Lindiar catalyst

c) Which member of each pair is a better nucleophile (6 pts).

Hz0 vs(H2S) H20 v§NHY HO vs(HS) Crvs@p)
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Question Il. Reactions (37 points total)
a) Draw the reagents needed fro the following syntheses (12 pts).

O
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b) Fill in the blank for the foliowing equation (2 points each, 10 pts total)

AN+ éaQCH5_ — <<lg /\/\OCHj

- CN

Y

Na, NH3 (i
= |2 —

N
A
HC=C-C=CH, + HC=C-C=N ———— U
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¢) Synthesis the following molecules from the given starting materials (3 pts each, 15
pts total)
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Question [Il. Provide the product and detailed electron pushing mechanism (4 pts
each, 12 points total)

CH3
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— ocH3
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Question IV, Little things (19 points total)
a) Nomenclature: structure to name and name to structure (1.5 points each, 6 pts total)

5-methyl-2-cyclohexenol di-tert-butylacetylene
CH3 s
oH
18} efce Lo
{Hs CHa,
o8 @
5 —b)’Dmo - ir 3 '"Cb:Cf{?;‘.-FXQAM 27— m.e'}hgf— l; 5]5— - C%Cfohep_ta_t}_iene
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b) Draw all plausible products (3 points)

+
O + NaCN ——
Cl

c) Classify the following spices as aromatic, non-aromatic or anti-aromatic (6 points)

0 e s N

l 0

Aremadic Nromedic non-arenotic

d) Draw starting materials for the following molecule through Diels-Alder reaction (4 pts)
cr. Cl

7 7
Cl NC
s ! ¢l 2
);7 ¢y |0 ;}1 + i
N
Question V. Rank (9 points total)
a) Which reaction went faster? (3 points)
tBBu _~n~ + CHS —> Fasr H,0
cl 3 (CHg)CBY 2 Foster
Bu g *+ (CHg)CHS —> (CHgcBr SHeOH_

<, 6
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¢) Explain why the following molecule is very hard to run substitution reaction? (2 pts)

;E It will not undergo or Sy2 weoction  pecouse of stre.c Nindyona to back~ side

c will net- updere on SNL veaction , becouse the carbocotion that would be {ormed is

urstoble . Sinte Hhs g Swolr pifsenic i Jpi gehleing the 120° bond argles
wovired for on Sp*  cohbon,

d) Rank the stability of the following molecules and explain why. (3 points)
A\ B) . C)
> © > @ > ©

Sep  exom 1

e) Sfructure of THF and why THF is better solvent than diethyl ether for positively
charged species. (3 pts)

TRE can solvate a charge better thon diethyl ether con . becouie e Hovpy ettt
Substituers  of diethul ether provide  steric Findrora | moking it difficu it for the

hortonding  elorhors o e FYLen to APPIOOL: e PSR chage thet is i be

selvoted .

f) Draw the product of the following reactions and make sure clearly label the
stereochemistry. (4 pts)

1) Lindlar, Hy

pr— -

2) Bry

The end!
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b) Which resonance contributor is more stable? (3 points)

U8 gl

mere stoble more Stable

¢) Rank the reaction rate for the following reactions and explain why? (3 points)
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( + ”/ - @ + m P Faster
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Question V. Why questions (19 points total)
a) Draw the major product and explain why the regioselectivity? (3 pts)
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b) Draw the detailed mechanism of of alkyne reduction by Na/NH, explain the
regioselectivity? (4 pts)
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