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1. (12 pts) Draw a clear structure of the following reagents and indicate in few words
what they are used for / as (write your answers in the appropriate boxes):

structure used for / as structure used for / as
i f
A catalyst in the 9 Rinetic silyl enol
DABCO [NJ Bayll-S'Hlllman TMSOTf *S||*O*§*CF3 ethers by "soft"
reaction (e} enolization
O solvent to break N :\:ﬂata;:ys: in the
N 7 down enolate ichael reaction
HMPA -P~ i
N7 N\ aggregates into DBU \/j of stabilized
N monomers N enolates

2. (18 pts.) Provide the reagents that are required to induce the following transformations
(write your answers in the appropriate boxes. It is understood that each reaction is
subject to a final aqueous workup):

0 O-SiMe,

ME3SI—|
— MesSi-NH-SiMe; [

— Me2CuLi —
(0] (@]
OH
CHO — = A‘ =
~ CN, /NS
CN
0 1. LDA, then Mel
—1 2. cat. NaOMe >
(or other bases)
Li, lig. NH,
— tert-BuOH, >
o then Mel 0

~ _COOEt __| LDA, then . COOEt
P CH,=CH-CH,Br ©/
N
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3. (20 pts.) Predict the structure of the major product expected from the following
reactions. It is understood that each reaction is subject to a final aqueous workup.

(0]
o 1. /\i O
a.
cat. DBU 9)

(0]
2. NaOMe

1.1 equiv. O O

LDA, then

@) \)kCN

Me 1. 1.1 eq. LDA, Me

then Me—I Me.,,
¢ m :
O z

2. Li, lig. NH3 O i
tert-BuOH

1. TMS-I

TMS,NH

© 2. Og, then
Hx0,

d. 3. carbonyl-
diimidazole
4. tert-BuOK

@)

COOEt
NaH, cat EtO0OC
A ~_COOE
e. EtOOC EtOH COOEt
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4. (25 pts.) Gibberellins are plant hormones that stimulate vertical growth. A synthesis of
gibberellins by Mori, ef al. proceeded via A, which was prepared as shown below.
Complete this diagram by writing in all missing intermediates and reagents. It is
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understood that each reaction is subject to a final aqueous workup.

1. NaCN
Br 2 LDA
then

Br—CH,-COOEt

1. SOCl,

COOH
CN 2. AICI,

.| X

together with

CN COOEt NaOEt

(other bases
possible)

NaOEt
(other bases
possible)

NaOH
(then H3O+)

COOEt
CN
LDA
O
then
CN
Br—CH,-COOEt
(0]
(0]

NC COOEt
= (0
COOH O

A

(Cf. Tetrahedron 1969, 1293)
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5. (25 pts.) Propose a method to accomplish the transformations shown below. In each
case, a multistep sequence (= not just one reaction, but several) may be required. Assume
the availability of all reagents needed to convert the starting material into the product
(e.g, bases, alkyl halides, etc.). Present your answer as a flowchart.

e It is not necessary to draw mechanisms.

* Aqueous workups at the end of each reaction are understood

O O
o}
EtO OEt
a
~Aog
™
o
)J\ NaH, cat.
EtO” ~OEt EtOH (e.g.)
NaH, cat. o o then =B

EtOH (e.g.)
EtOMOEt

COOEt

- O — D
O 0 NaOEt
0 \

N

Et0” “OEt 0 0 COOEt
EtOOC

NaH, cat.
EtOH (e.g.)
(0)

cat. DBU o

Q Me,CuLi
C -

0]
0 o MCPBA,
then heat
LDA, then \ | tort-BUOK
ert-Bu
LDA, then
| ]
i PhSe
0 o) PhSeClI o



