Chemistry 172Q
May 5, 2005

Final Exam
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1. Give structures of A-C and draw a mechanism for each trandormation.

B-
/\H/

(C11H1603) (C10H140)

) CH,0 )




? COzMe NaCN H30+, A
HCN c

CO.H

(20 points each)



2.a. Rankthefollowing compound according to ther acidity, where 1 is mog acidic (lowest
pKa) and 8 isleast acidic (highest pKa).
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b.  Which compoundwill undego electrophilic aromatic subgitution mog efficiently?

C.  Which compoundwill undego electrophilic aromatic subgitution least efficiently?

(20 points)



3. For each reaction:
a. predict the produd

b. explain the stereochemical outcome, with the hdp of amolecular orbital description.
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(25 points)



4.  Thesynthesisof ! -vetivone shown below wascarried out by Gilbert
Stork, at Columbia University.

0
/@ LDA (2 equiv.) 1. CH3zMgBr
OCH3 A .
2. H;0*
+ Cl
>:</\ [-vetivone

a. Give thestructure of A.

b. Draw a mechanism for theconvasonof A into! -vetivone

C. Wha two isomers of A mightyou also expect to form in thefirst step of the synthesis?

(30 points)



5. a. Draw mechanisms for theformation of two different carbonyl compoundsthat
could beformed in this reaction (hint: nathe product is a dimer).

)

A

In practice, only oneof these two produdsisformed- call it A, and the other B.

b. Explain thefactors tha make formation of compound A extremely favorable.

C. Explain why theformation of B is expected to be extremely unfavorable.

(35 points)



6. |dentify thestructure of compoundA, and give amechanism for thetrangormation.
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(30 points)



7. Give structures for the missing compoundsA-C bdow.

a. Phenylbutazone(A) is apankiller with acyclic structure. Dancer@ Image (The
Kentucky Derby winne in 1968) was disqudified after the compoundwas
alegadly foundin hisurine

Shown bdow is the paented process for synthesis of phenylbutazone
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> C
(monocyclic)

CO,CHj

(10 points each)



8. Ansver ONE of thefollowing questions(20 points).
Give asmany detailsaspossible, and use drawingsin your explanation.

a. Based onyourundestanding of enzyme chemistry, SHOW how acetylchadline esterase
mightfacilitate hydrolysis of acetylcholine
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b. In 1957,Leo Sternbach of Roche Pharmaceuticalsidentified Librium as an effective
tranquilizer. After 6 more years of research, Vaium was laundhed as a new tranquilizer
with 10 times the potency of Librium.
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10 X more potent as an antidepressant

Based on your undestanding of the drug development process, give structures of drug candidaes
tha might have been foundequivalent or supeior to Librium, butinferior to Vaium.
Explain your reasoning.



C. Explain thesignificance of the molecule bdow:
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