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1. (10 pts.) Check the appropriate box to indicate whether the following statements are true or
false:

a. The process shown below is a reverse aldol-dehydration reaction:

0] ) 0] true, false
ag. NaOH
g o H \/
heat

b. Compound A may be prepared as shown below:

true false

: MeCu(PBus), C M

o then mild H;O+ o] A

c. The following is a transmetallation reaction:

true, false
/

—=— i + MeyAICI > — AMe, + LiCl \/

d. Treatment of B with catalytic NaOMe will cause isomerization to C:

H
true, false

N

H” H
(c

e. Heating D in the presence of NaOEt in THF will cause the formation of E:

O O o0 O true, false
EtONa /
OEt S OEt \/
THF, heat

D E
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. (15 pts.) We have seen in class that the dibutylboron enolate of Evans imide A will add

selectively to the Si-face of an aldehyde. Provide a rationale for the observation that treatment
of A with 1 equivalent each of TiCly and triethylamine, followed by Ph—CHO, affords an aldol
product, B, resulting from Re-face attack onto the aldehyde. Your answer must include a
transition state diagram that convincingly illustrates the reason(s) for this reversal of faciality.

(0]
0]
\)J\NJ\O
_/
A
Bn

Ti(lV) is a chelating,
strongly oxophilic

o ©
\)J\NJ\O —_—
>_/

1. TiCly, Et3N oH o ©O
2. Ph-CHO H
> Ph/\.)J\ NJ\O
then agq. B : \—/
workup Bn
Cl
cl\ [~
\/Ti\/2@
TiCly @ o®

tal (Nov. 8 notes) O'/A J\
metal (Nov. 8 notes), N
therefore... - EtsN H\%\ o
Bn S
Bn
Et3N:j |
Cly
Ti O\, o ClsTi—0 this chelated Ti(IV)
O/ 0 T 7 N0 S—Ph complex now assumes
J\ L - O 'H a Zimmeman-Traxler
\/\N 0 H Ph Z~N"\o conformation...
B B

chelated Ti(IV) enolate
(formal charges omitted
for clarity)

Ti(IV) can form at least 6 bonds:
it does not "let go" of the
oxazolidinone carbonyl

the aldehyde is interacting
with the "front" face of the
enolate as drawn, to avoid

Ry

~

Me

~. incipi

aq. workup
EEEE——

aldehyde is reacting
from the Re-face. ..

steric interactions with the
benzyl group on the "back"
face of the complex

ent bond: the
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3. (15 pts.) Compound B is a fragment of the potent antitumor agent, amphidinolide T1, A. A
synthesis of B (cf. J. Am. Chem. Soc. 2003, 125, 2378) is outlined in the diagram below.
Complete this diagram by indicating all missing reagents / products. Each box corresponds to
one reagent / product.

Note: aqueous workup steps are understood and are not to be included in your answers.

0] 1. BUQB—OTf, Et3N

0
fNJ\O > O OH
— X OB
vmd  'Ph Q ()L]/J\V/\\ "

2.
the aldehyde must HJ\/\OBn

react from the Re-face c D
TsClI
1.
1. TBS-CI, EtzN OH OTBS and pyridine
2. DIBAL OBn
2 NaCN

N
Il oTBS 1. TBAF

_

OBn 2. aqueous
HCI
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4. (20 pts.) Draw the structure of the major product expected from the reactions shown below.
Note: it is understood that each reaction is subject to a final aqueous workup.

1. LDA, THF, OH O
o) -78 °C MOEt
a. e : or enantiomer

OBt , EtcHO \(

¢
B
o (JT oy
. Ph
Pr T
OMe

b.
\)]\ CHO
. oY

OMe

>
>

OSiMeS

—_

BF3

)\/ﬁ)\ P
c P P OYN

0 1. LDA, THF O-Li
_78°C
—_— —>

2. CHg—CHO

or enantiomer

E-enolate ! anti-aldol

1. LDA, THF,
O HMPA, —-78 °C

or enantiomer
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5. (20 pts.) Propose a method to achieve the transformations shown below. In each case, a
multistep sequence (= not just one reaction, but several) may be required. Indicate all
requisite reagents, in the correct order, as a numbered list above/below the reaction arrow.
Aqueous workups after each step are understood and there is no need to specify them.

N @CHO excess H-CHO _ @<OH
aq. NaOH HO OH
1. LDA, then PhSeBr

2. MCPBA, then heat :
b. . e
0] 3. Me,Culi, then o

/\/\Br

0
1l __coome

NH,OAc, heat ~ Knoevenagel

- Michael

2. 5
M__coome COOMe

¢ @ ] ~
CHO NaH (e.g.) N

3. NH,OAc, heat MeOOC
4.[ O] (many rgts.
are possible)

1. MeOOC.__COOMe

NH,OAc, heat

©\ 2. MeOOC._.COOMe
d. -
CHO NaH (e.g.
oo HO OH

3. NaBr (e.g.), aq.
DMSO, heat
4. LiAlH,

)

)ko’ Et;N
-/

1. yN

)\)i Bn\“
e. -
cl 2. LDA, then B

3. DIBAL
4. TsClI, pyr (this enantiomer)

5. Et,CuLi

alternative answers may be acceptable
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(20 pts.) Propose a method to synthesize the substances shown below from the indicated
materials. Assume the availability of all reagents needed to convert the starting compound
into the product (e.g, bases, alkyl halides, etc.). Present your answer as a flowchart. It is not
necessary to draw mechanisms. Also, aqueous workups after each step are understood.

EtO0C from EtOOC” “COOEt  pase Et00C COOEt
a.
0 and

Z>COOEt  (e.g.,DBU) EtOOC

COOEt
NaH
NaBr (e.g.) cat. EtOH
aq. DMSO 2 COOEt 2
heat NaH COOEt
EtOOC ‘m EtOOC/E:\[
(@] (0]
Z = COOEt or H: either answer OK
] HO_~_~_COOMe ) (cf. Arch. Pharm.

: Res. 1995, 18, 62)
PN O

1. NaBH, \
T 2. MeOH, H2$O4 ) MeZCULI )/
1.03 TMS-OTf Q

- - e
T 2. Zn/H+ . OTMS  ipr,NEt, :
PN -

alternative answers may be acceptable




