Mame:

1.

(20 points) Draw the Lewis dot structure (including resonance structures where appropriate) for

the following oroanic species. You may use a line far each bonding pair of electrons, but make cerain

to include lone pairs and any formal charges. Indicate the orbital hybridization an each of the fon-
hydrogen atoms.

A,

c.

a}
b}

c)
dj

Benzylic cation, CrH"

Acetylide ion. CoH

Isopropyl cyanide, CakHzM

{60 pointz) Multiple Choice; Gircle the best possible answer,

Cyelapentadiens is unusually acidic far a hydrocarmon, Why?
Cyclopentadiene is aromatic.

The conjugate base of cyclopentadiens is aromatic,

The double bonds in cyclopentadiene can accept H™.

Cyclopantadiene is an unstable diradical.
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B.

EH

a)

a)

a)
c}

What i the value of n from Huckel's rule for the 1E8-annulene shewn below?

n=5 d n=9

Compound X, ©gHys, forme benzoic acid when reacted with potassium dichramate in sulfunic acid.
Compound X is:
-yl ene B propylbenzens g ethylbenzene o) styrene

Which one of the following bromides reacts faztest in Sy1 hydrolysis in aguecus acetane’?

CH:CHLBr CH;B CHEBrCH B
" e T 0 O e

|dentify the most stable carbocation.

-
+
HzG=CH-CH,CH,
Y

+
CHsCHCHACHs

An alkyne which gives only one organic product on czanolysis followed by hydrolysis is
2-hexyne B} Z-heptyne ey 3-hexyne dy  G-heptyne

¥ihich one of the following compaunds has the highest heat of cormbustion per mole of
substanca?

2-Mathylpropans b} 1-Butene

frans-2-Butene dy  oiz-2-Butene
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H.

a)
¢)

a)
b)
€]
dj

a)
b}
=]
d}

Whizh orne of the fallowing undergoes Syl sclvolysis in ethanaliwater at the fastast rate?

ﬁ]-CH;._ r
\){Tﬂ b) \/K o) \f d) \){

Identify the strongest base.

HazM b} HC=C ey OH dj  HC

Identify the major organic product expected from the acid-catalyzed dehydration of
2-methyl-2-pentanal?

2-Methyl-1-pentene By  2-Methyl-2-pentane
3-Methyl-1-pentene d}  Ciz-3-methyl-2-pentene

Predict which ane of the fallawing alkenas reacts the fastest with HGI.
1-Hexene

Cig-3-hexena

Trans-3-hexens

2-Methyl-Z2-pentens

Rank tha following alkenes in order of decreasing reactivity with Brz in CCla.

H3 H-3 Hy
Hs Ha Hs
A B c
ArB=0C
B=A>0
C=A=0
AxC=B
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3. (33 points} Provide the missing reagents or products for the following reactions, Carafully show

the stereachemistry of each product {if relevant} using weadges and dashes. If @ mixture of
products is produced, indicate the major and minor products.

CF3
MHz
EFE
=% e
OuN CH3COOH
B-rg
B. HCoG-CHaCHoCHy  ————
Ha0
CHy
Er’g
c HsC=CH-CH=CH; ———
GHCl3

o @_@ 1) ByH;. diglyme
23 HyDy, OH

Hy GHy

KOCICHy)4
DMSO, 7070

H
i S




1) MaNHg, NHy
B C=CH

i
2y CHAGHa-D-5

|F“©_CH5

9]
H
G- CHalCHzls z
H -
C Br i
C./ ethanal-watar
Hj
H
H. L . .
R e
CHHGWH
Hz
Ha a
i
BocHCH, SO0l
p'!lrriding
H
H
HZG. 1125[34
{CHy}CHCHz-C-C = CH
CHs

Hoo -
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4.

(27 pointz) Write out a detailed, stepwise mechanism far the following transformations. Draw all
reasonable resonance structures for any intermediates along the reaction pathway, Please wnte
erch step in the hoxes provided {the number of hoxes may or may nat correspend to the number

of steps).

4H

Ha50,
+ 80y —
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B.  Writs out a detailed, stepwise mechanism for the following transfarmation. Draw all reasonable
resonance structures for any intermediates along the reagtion pathway. Flease write #ach step in
the boxes provided (the number of boxes may or may not comespond to the number of steps),

Na, NHy R H
RL=C-R' e C=<
H/ R'

MName.

5. (30 pointe) Show that the Diels-Alder reaction between 1,3-butadiene and ethylene is a
symmetry-allowed cycloaddition reaction. Draw the n molecular orbitals of () 1, 3-butadiene and
(iiy ethylene, and label them as bonding or antibonding orbitals, Select the appropriate frontier
orbitals (HOMO and LUMO) invohved in sigma bond formation, and label your diagrams very
clearly for the orbital interaction leading to sigma bond formation. Either use calor (or some cther
code) to designate the signs of p orbital wave functions or use plus {+} and minus {-) signs. Using
two sentences ar less explain elearly which frantizr arbitals of the dizne and the dienophile are
invaolved in sigma bond formation, as well as the details of orbital ovarlap (how do the orbitals

overlap?) and direction of electron flow {from 7 to 7).




Mame:

B. (20 points) Propose a synthesis of the target compounds starting with the substrate provided and
any other chermical reagents. Several steps are required in esch case, You do net have to show
mechanisms for each of the individual steps, but do show the products formed from each of the
reactions you perform.

(A

=0-CHaGHRCHy
0 —

=2



MName:

7. (25 points) Label the following pairs of structures as one of the following:

identical, constitutional isomers, not related, enantiomears, or diastereomers,

i;'l-!a [[7H3
&) Br———H Er—-—~|—H
Br ‘l H H | Br
CH, CHa
Hs Ha
B.
and
Hs
CH3
C-_ Hlf"f HHC',%
C'::'c,: GcC= and "‘c: gt {
Ha Hy nd Hy
D ?Ha T‘Ha
H—I'—DH HDT*H
HO H H | H
CHy CH3

and
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8.

(A

(B

{25 points) Answer the following:
The structure of a segment of an addition polymer (copelymers are possible, and arise from twa
different manomers) is shown below:

I Cl I c

-GH;-EH-CHTICHE—?H-CHT -CHE-'?H—CHE— —GH??H-GHE 2
I | Cl Cl Cl Cl Cl Cl

Briefly outiine your reascning in identifying the manomer(s),

The IUPAC namals) of the monomer(s) islare),

Cis-2-methyloyclohaxyl toaylate when treated with KOt-Bu in DMEQ gives 1-methylcyclohexane
[59%) and 3- methylcyclohexene (41%). Trans-2-methyloyclohexyl tosylate, under idantical
reaction conditions, gives 3- methylcyclohexene (100%). Using appropriate structures, explain
wihy,

(i} the trans-isomer gives only ona product, and

(il the cis-isomer forms 1-methylcyclohexens as tha major product.



