Mame:

1. {25 points) Multiple Chaice: Circle the bast possible answer.

{iy  Considering the Sy1, 542, E1and E2 mechanisms, carefully examine the energy

diagram shown below. Which mechanism(s) is(are) best ilustrated by the energy diagram
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(A1 enly the Sy1 meachanism (B) enly the 5,2 mechanism
(C) both the Sy1 and E1 mechanisms hnth tha 42 and E2 mechanisms

{iil Consider the reaction of 1-bromopentane with 2ach of the following reagents in the
solvents shown at the specified temperatures. Which reaction would have the highest
elimination/substitution ratia? '?Mu‘-umwhmt alrict < ran alivaiinatin,
(A} NaOCH,CHs, ethanol, 55°C  Siwee I- ha,m.‘.::,bawtw.w_ e o mmbuadeed
((B)KOC(CHss, (CHy)sCOH, 55°C privacny by £ Rofede, o Bl Fose
(2] MaSH, ethanol-water, 25°C L8 t budowide w-.rU'i EE.MJ, i ‘r‘:n_r_phrmfi-wmf
(O] KCN, DMS0, 40°C T AR LR -t T

(i} Compound X is reacted with excess MalH; in liquid ammenia. Upon completion of the
reacton, water or acid is addad to the reaction mixture. The product 1s identfied as
haxa-1,5-diyne. The comact structure of X must be;
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(v} Rank the fellowing nucleaphiles in order of increasing basicity. '“53 emy ':”19 S . I':H'jf'
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(&) D=B=A=C A-cD-:El-:c
(C) C<B<D<A, (D) D<A<B<C

{vj ldantify the mechanistic pathways, respectively, for the products in the fallowing reaction:
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2. (24 points} Write an arrow pushing mechanism for the following transformationz. Be sure to
show all intermediates in the pathway from starting material to product, but do not show
transition =tates. All structures =hould have proper valence bond structures with comrect formal
charges and lone pairs as necassanf
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Mame:

Wite an arrow pushing mechanism for the following transformations. Be sure to show all
intermediates in the pathway frem starting material te praduct, but de not show transition states,
All structures should have proper valence bond structures with correct formal charges and lone
pEIrs as necessary
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3. (24 points) Write the structure of the missing reactant. reagents, or products as necessarny.
Show the correct stersochemistry where appropriate.
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4. (27 points) Propose an efficient synthesis of the product shawn starting with the given
reactant. Note: More than one step may be required, You may use any other organic or
inorganic reagent as necessary. [n an efficient synthesis, the desired product should be the
majoer product, Pay attention to sterecchemistry where applicable.
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Marme:

Fropose an efficient synthesis of the product(s) shown staring with the given reactant. Mote:
More than ane step may be required. You may use any other arganic ar inorganic reagent as
necessary, In an efficient synthesis, the desired product should be the major product. Pay
aftention to sterecchamistry where applicakble.
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{iy Assign the correct absclute configuration to esch stereogenic center in the products
shown ahove, Wiite your answer next to the stersogenic carbon center(s),
(i) |dentify the mixture of products shown above as constitutional isomers, conformational
izomers, diasteraomers, racemic mixture or meso compound.
Answer, ALt rWixlivie
(i) Using the conclusion amived at in (i}, propose an efficient synthetic route.
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