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#1. (/10 marks) Circle the word(s) that correctly completes each of the following statements:

a)

b)

c)

d)

e)

g)

h)

)

Electrophiles are strongly attracted to the n-electrons in alkenes and alkynes because n-electrons are
relatively far from their atoms’ nuclei and have high ( ELECTRONDENSITY / FOLARIZABILITY.).

To help favour elimination over substitution, chemists often ( @ DECREASE ) the reaction
temperature, because elimination is a highly entropically favoured process whereas substitution is not.

Simultaneous constructive and destructive interference of two atomic orbitals leads to the formation of
one bonding molecular orbital and one ( NONBONDING / ANTIBONDING ]>molecular orbital.

The ( POSITIVE FORMAL CHARGE / ‘QPEN VALENCE ) at the carbocationic center is what causes
carbocations to be unstable, reactive intermediates.

According to the Cahn-Ingold-Prelog rules for assigning priorities, higher priority is given to the
substituent whose connecting atom has the larger ( ELECTRONEGATIVITY / ATOMIC MASS ).

: . = T :
Su1 reactions typically follow a ( ONE STEP / @ﬁw mechanism.

—_— ‘
A molecule is most likely to collide with the ( LEAST STABLE (MET STABLE ) conformation of
another molecule if the two compounds are in the same solution.

Cis and trans isomers of alkenes are examples of @@EE_DESGMEI;QP CONFORMERS ).
T
The transition state of bimolecular elimination reaction resembles a(n) ( CARBOCATION @K_Eﬂgj

Radical intermediates ( CAN / cﬁr;:r:} stabilize themselves by undergoing rearrangements.

/

(O
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# 2. (_J 4 marks) Name the following molecules according to IUPAC conventions; include stereochemistry
(i.e., absolute configurations as appropriate).
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# 4. (__J 4 marks)| Provide an example bf each of the following types of species (i.e., draw their structures).

a) a pair of enantiomers

e

ﬂt}skrew:?wmm{

c) a base useful for deprotonating ammonia
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# 5. (__/ 8 marks) MULTIPLE CHOICE: Circle the correct choice.

' a) (2 marks) Which of the following molecules has the greatest{ van der Waals' interaction between
| molecules of the same kind?

i = _“"*\\
CHy;—CH—CH,CH; CHs CH3CH,CH,CH,CH)
l

Hs CH;—C—CH3;

CH, |

CH3CH,CH,CH; CH3

b) (2 marks) Which of the following substances would have the highest solubility in water?

CH3OCH3 CHal:Hzc-H_‘x" CH3CHzCHs

CH3CH,CI CH4,CHO

c) (2 marks) Which of the following describes the most stable conformation of cis-1-tert-butyl-3-
methylcyclohexane? =

Both groups are equatorial.
_ Both groups are axial.
3. The tert-butyl group is equatorial. ,4
4. The tert-butyl group is axial. = |~
5. none of the above [/’ji‘

elay
d) (2marks) The(Sylreaction between tert-butyl iodide and NaBr would be faster in acatons (¢ £ 21) than in
_THF (e = 7.6) because:
|22~ 1{the transition state of the rate limiting step has lower charge density than the reactants, so is
i stabilized more by a more polar solvent.
@ the transition state of the rate limiting step has higher charge deﬂéﬁ/y than the reactants, so is
stabilized more by a more polar solvent,”
3 the transition state of the rate limiting step has lower charge density than the reactants, so is
stabilized more by a less polar solvent. -
4. the transition state of the rate limiting step has higher charge derSity than the reactants, so is
stabilized more by a less polar solvent.
5. none of the above.

\
? =1
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# 6. (__/12marks) For these questions, include drawings to support ynur explanations.
a) (6 marks) Terf-butoxide is a stronger base but a weaker nucleophile than ethomde Explain what causes
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# 7. (_J8marks) REACTIONS: Predict the
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product(s) for each reaction; include smreochumlm
P«SS.‘GM Some SHI1 Y e,i.g-ilarj
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# 8. (/11 marks) Consider the following reaction mixture:
[ [[HLTLEE H.0"
a) (3 marks) Under the conditions shown, which pes of reaction 2Cha.
could this molecule undergo? reaction Tist the factors that § THF
allow you to predict which mechanism dominates. 8%
(D Substtrudion X wﬁh'mfnqﬁbn :
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concl: TF) SN W W conclusi =V €24
b) (2 marks) Draw the MAJOR product, including stereochemistry, of each of the two reactions manhmd}gag
part (a), and identify the mechanism from which each arises. [Note: Read part (c) now...J. -(; ¥k """w
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3.+a point-form list of relevant details beside each drawing (no paragraphs, pleasel)
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#9. (_/9Marks) (R)-1-chloro-2-methylbutane undergoes light-induced reaction with Cl, by a radical
mechanism to yield a mixture of products. Among the products are 1,4-dichloro-2-methylbutane and 1,2-

dichloro-2-methylbutane.
; ! hpi i ch
a) (3 marks) Write an organic-style reaction equation,,
products named above. mma_ﬂammha?ﬁr (ie.,
)
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# 10. (__/ 10 marks) REACTIONS and STEREOCHEMISTRY:

_ a) (5marks) Identify the missing reactants, conditions andarkad by the dashed boxes.
g | —\_< _>_/
T1 BH / THF
2. Hzoz
: ; e Vv
R =ik
Pt/IC | wa 0 Cis
oleane | \eene v Lo ;
R e S

Br:;. y: ~0S fuchV or Rook
<4 =05 for bad seluent
b I.""\'.-

;}_/qf &. ;“}_<

b) (5 marks} Answer the following questions about the stereochemistry of the compounds from part (a).
(i) s this molecule chiral? Why or why not? g
wn poSabl M i
ﬁw\i 2. lelﬂ'd."cat wﬂ' J v’ @ m =y F"fl F A r Il‘r ] M\E{
‘ U %Vu?g E?-r- Z ha;. caclbyin oo has A el ﬂ"e.'mlr 31"&1-11? bcr\cl{:"{th ﬂ'

I
5y
| 0..; (i) Label the chiral center(s) in this molecule with an asterisk (*).
© (i) Provide the IUPAC name for this compound, including stereochemistry.

] & .'_hhH b
o - pentans|
2 by e (ZR,EQ) 3-methyl 2- pentanol,

R T @ 5
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> ¥ + i * {:nmpuunds? i
l B mu"‘ Hh"'ﬁ'a- Brv™ "H VY‘ . ﬂ_ﬂ,ﬂ‘{lo.ﬂe { ]
H

y Br
CHy (i) What conclusions, if any, can you make about the sign and/or
magnitude of the specific rotation of these two compounds?
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#11. (_/ 10 marks) SYNTHESIS OF TARGET COMPOUNDS

a) (5 marks) Above the arrow for each reacﬁon identify the reagents

EJ_-_E conditions|required to achieve the

transformations shown. Br Sﬁmg of weak bae :muj rfq.f»
sFHeg /¢
hv\,( A7) :
orA {51 Brs W o f2re ;-:f'-_gﬂgi_v.l: )
o Lven T A
L,. gl'f:hfv( WOH f\,H- = %‘WQH

(fFetrc e n ot )

) (5 marks) Provide a multistep synthetic route{@ ONE of
suggested starting material and use any other reagents you need.
reaction conditions: relative concentrations (if important), solvent

the following target compou

GV cond :f: ons
ds. Start from the

For each reaction in your route, specify the
type, and temperature (hot vs. cold).

[Note: If you do both synthesis, only the first one will be marked.|
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#12. (/10 marks) MECHANISMS: Write complete step-by-step "arrow-pushing” mechanisms to explain
how the products shown would be formed. fﬂ_,ﬁ Fﬂlm:.

a) (5 marks)

Lo
HEEJ'\/\)<E 4 Q.:S?'M o ows W?

o =
0.5

Kwa
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BONUS QUESTION: (_/5marks)

Allenes are a special class of alkenes that contain adjacent carbon-carbon double bonds, known as cumulated
double bonds, as indicated below. Many allenes are chiral, even though they do not contain chiral carbon
atoms. Mycomycin, for example, a naturally occurring antibiotic isolated from the bacterium Nocardia

| acidophilus, is chiral and has [a]p = -130°. Why is mycomycin chiral? That is, what causes the chirality?

Drawing a 3-dimensional representation of the molecule should be helpful. To make the drawing simpler,
assume the two conjugated (not cumulated) alkene units are of frans configuration (which has nothing to do
with the chirality...).

cumulated double bonds
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