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Final Exam
December 15, 2015

Your name:

This a closed-notes, closed-book exam
The use of molecular models is allowed
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1. (30 pts.) Indicate the approximate pKa for the dissociation of the H in boldface in the
substances shown below:
>
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2. (30 pts.) Evans auxiliaries find use also in asymmetric Diels-Alder chemistry. To illustrate,
addition of 1 equivalent of TiCls to an equimolar solution of A and B results in the highly
stereoselective formation of C (Synthesis 2015, 47, 3489). Account for the stereochemical
outcome of this reaction (an accurate transition state diagram would be useful...).

COX
\)\/lol\ ji OTBS 1 equiv H
TiCl s :
BnO X N O 4+ 2\® 4 BnO
no base
W OTBS

A (1 equiv) B (1 equiv) C
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3. (30 pts.) Write a chemical equation to show an example of (no mechanisms necessary):

a. A cross-Claisen reaction that works well under conditions of thermodynamic control:

b. A cross-Claisen reaction that works well only under conditions of kinetic control:

c. A Prasad reduction:

d. A reaction that probably occurs via a tightly bound (= closed) transition state:

e. A reaction that probably occurs via an extended (= open) transition state:
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4. (40 pts.) The sequence below is inspired by a recent synthetic study on a family of bioactive
compounds called phomopsolides (Synthesis 2014, 46, 2945). Complete this diagram by
writing all the missing reagents / products in the appropriate boxes. Important: (i) aqueous
workups are understood; (i1) compounds must be drawn with the correct configuration.

1.

0 2 0 H
OJw.MLOEt ‘ O% ] ] on
gro and DMSO, AYO Aio

followed by

2.
and .
(.) o plus Bu,B-OTf and
(ONS
o

1)
TBSO OH % E‘SO
and O%"\\W . O s M
5 o AYO COOMe

and DMSO, pM-©
followed by
IIPMBII 1
2 group .
OMe 2. Special Wittig
reagent 2. Catalytic amount of
o

0
RN )«
o)
AYO O-PMB



Chem 330 final exam p.50f9

5. (40 pts.) Predict the structure of the major product expected from the following reactions.
Notes: (i) it is not necessary to draw mechanisms; (ii) compounds must be drawn with
the appropriate configuration; (iii) aqueous workups are understood.

O , AcOH
a. )\)JVCOOEt -~

Ph—-CHO
heat

1. EtOOC-COOEt

O
excess tertBuOK
b. N .
2. HoN-NH,
1. Pr4N+ RUO4_
c. NF and NMO

>
? o

Ph OH 2 ph,P=CH-COOEt
3. heat

o] i 1.LDA, —78 °C

P 2. CHy=CH—CH,—Br
d. N O

\—/ 3. K,COg, MeOH

O 4. CH,=CH-Cu(PBus),
2. PhCH,Br, TMEDA
e. >
3. TMSOTY, iPr,NEt
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1. tert-BuOK
O 2. NaH, cat.
f. ClM - =
EtOH
(Et0)20=o
1. 9-BBN-OTf
o) -ProNEt

0. ~ A 2. CHg—CH,~CHO

3. NaBH(OAc),

1. Bu,BOTf, EtsN

2. (0]
o O
NP H
h. H >
Ph 3. TBSCI, Et3N

4. DIBAL

1. 1.1 equiv
LDA, -78 °C

2. CHgl

3. cat. NaOMe

(0] 4. Li, NH3 (g,
tBuOH
5. CH2=CH—CH2-BF

O 1. CyZB—Cl, EtsN
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6. (40 pts.) Complete the following equations by indicating all the reagents that are necessary to
effect the transformations shown. Provide your answers as a numbered list of reagents, in the
correct order, written over/under the reaction arrows. Note: aqueous workups are understood
and do not need to be included in your answers.

COOEt
a. W > 0
COOEt

EtOOC.__COOEt

CHO
b. @ . COOEt

COOEt

Hl P
c.  ~_-COOEt - A
» H
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7. (40 pts.) Propose a method to achieve the enantioselective synthesis of the molecules shown
below starting with the suggested compounds plus any additional building blocks that might
be required (simple carbonyl compounds, alkyl halides...). Be careful about protecting
groups and configurations of stereocenters. Assume the availability of all needed reagents,
auxiliaries, etc. Present your answer as a clear flowchart.

It is not necessary to draw mechanisms or to indicate aqueous workups.

HO OH O
e (0]

: OH
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