Chem 3331 Spring 2006 Exam # 1 1 Name

First 2-Hour Exam

By printing your name below, you pledge that

"On my honor, as a University of Colorado at Boulder student,
I have neither given nor received unauthorized assistance on this work."

My Name is

My recitation TA's name: [Greg, Matt, Kate, Carley, or Jacquie]
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General Instructions:

e This is a closed book exam! No notes and no molecular models may be
used

e You have 2 hours to complete the exam

e Write your name on the top of each page

e Use the back of pages for scratch paper

DON'T
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Question # 1

14 pts total

a) Complete the table shown below by circling the correct answer for each question (10 pt):

MOST

or

[

electrophilic -
0 0

(0] (6]
2 2
R\N)L H\O)J\R rz. U JI§

R 0~ "R R2" "R

A

reduced by: |IQ2

LiAIH, (YlorN (YlorN (YprN (Yor N
NaBH, Y of N Y of N Y o N) (Y b N

b) Circle the correct answer for each question (4 pt):

i) Ketones can be formed by the addition of 1 equivalent of an organolithium
to an ester.

ii) The ether shown below can be synthesized in good yield by heating
1 equivalent of propanol and 1 equiavlent of ethanol together in the
presence of H,SO,.

e
iii) Thioalkoxides (aka thiolates).are more nucleophilic than the.

corresponding alkoxide.

iv) In the course of alkene dihydroxylation with OsO,4, the osmium gets
oxidized from Os(+4) to Os(+8).

TRUE

TRUE

TRUE

TRUE
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Question # 2

24 pts total

For each of the reaction sequences below, fill in the missing reagents or structures

a)
@ cat. 0sO4 (:[OH
—_—
TBHP OH
NalO4 or HIO
O3 then 4 4
Zn/AcOH
2 equw MeLi
J\/\/\W "(or MeMgBn) )W\( CH,Cl, )J\/\/\H/
[Jones;PDC or Corey-Kim also OK]
b)
Mg(0)
/\/Br OH aqg. H2$O4
then fk@\ N Na,Cr,07 N
H
Et,CuLi
Et
c)
L|AIH4 OH
)J\/\/U\ 4\ THF or Et,0 OH
[must have solvent]
PCC or PDC
NaBH, e
MeOH or Corey-Kim
OH 0 4\ 0 PhLi or PhMgBr OH Ph
)\/\)J\ )J\/\/\ 3
o ~o 2 equiv. Ph OH
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Question # 3 8 pts total
Draw the product of the following reactions. Remember that aqueous workup is performed at the
end of reactions. If you believe there is no reaction then write ‘NO REACTION'. If a reaction
generates diastereoisomers, then draw both of the diastereoisomers.

a)
Br t-BuO'K* CHsl,
—_— —_—
Zn(Cu)
2 pt
b) _
o} OMe Et,0 O Ph OMe O Pb” OMe
1pt
c)
MeO Li(0) [2 equiv] MeO
Br then D,0 D
OMe OMe
1pt
d)
PhLl HO,_ Ph
< Je]
1pt
e)
OMe )
Me,CuLi
——» NO REACTION
Et,0
1pt
f)
|
Li(0) [2 equiv] -
)\/\ '
Br then Cul [0.5 equw]
2 pt
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Question # 4 12 pts total
a) For the tertiary alcohol shown below, (i) provide two detailed retrosyntheses that are based on
systematic heterolytic disconnections at the indicated positions, and (ii) provide reagents that
correspond to these synthons. If a synthon corresponds to a reagent that we have not covered in
class then write ‘reagent not known'.

OH
2 8~ 5

4

¢ Disconnections at C2-C3:

OH
OH OH
synthons ﬁ@ + 5 ’\/ —— W — W o + o ’\/ synthons

f f I f
reagents YBr ng?i?w%r\]/;n YU )OJ\/ reagents

(or Grignard)

e Disconnections at C3-C4:

0 QH OH
synthons f— = — o * synthons
@ =

reagent reagent
reagents not known not known reagents
(or Grignard)
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Question # 5 24 pts total
Provide a synthesis of the compounds below that employs the starting materials shown and any
other reagents you choose. All chiral products are racemic mixtures.

a)
OH 0
‘\\|\Pr R and o” and _~_-|
Pr X
One possible solution:
( heat \\”\ e Hz(g) \\J\ <2 eqU|v |\Pr
Pd/C
Li(0)
A~ /\/Li
[2 equiv]
A
b)
o]
NOTE: 9 carbons in
from \/\OH and total in the two starting
materials; 10 in product
One possible solution:
PDC H I
\/\OH 5 S Me,Culi MO
O OH OH
PCC
—_—

Br Mg(O) MgBr CH,Cl,
FeBrs THF
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Question # 6 14 pts total
Draw the product(s) and provide a mechanism for the following reactions. 1f more than one product
is formed, draw both and indicate the stereochemical relationship [enantiomers, diastereoisomers].
For your mechanisms, be sure to show all the intermediates and all the arrows required for each
step [including aqueous workup if it is required].

a)
7 pt
(0]
LiAlH,
—_—
THF
N /\ (Aa|H®|_i !
Com_fm“ 09H®Li H-AI" o HCCI)‘H "RH "H
; h Y H N
aqueous b
workup
disterecisomers
b) 7 pt
= CHBT3
—>
OMe  aq.NaOH
Ph
qur eQBr -Bre Br, Br_ Br
Na OH H e e (g —2 g —
a Br Br Br )
OMe
diastereoisomers
OMe *
Br. Br

OMe
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