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CHE535,SPRING2008
ProblemSetl

1. (3 Assign theconfigurdionsof thetwo gereocenters in the compound béow.
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(b) Draw aconfiguraiond diastereomer of the compoundabove
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(c) Circlethechiral compoundsin thelist bdow.
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2. Describetherelationship of each pair of structures as skeletal isomers, configuraiond diastereomers,
configuraiond enantiomers, conformationd diastereomers, conformational enantiomers, or honomers
(identical).

(a) configurdiond diastereomers

HOQ OH
O”I’” Hq

Ph
(b) conformationd diastereomers (different internal dimensons interconvertible by chair flip)
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(c) configurdiond enantiomers
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(d) keleta isomers
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(e) conformetiond enantiomers (nonsipaimposable mirror images, interconvetible by rottion)
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(f) homomers



3. UsetheHollywood Sjuaesto prealict and drav the major produwet of each reaction.

(a) 1j halide, good nuc/ good base! substitution

Br CN
Ph/Y\/ KCN Ph/Y\/
CHj CH;

(b) 2j halide, good nuc/ poor base! substitution with inversion

Ph\/\‘/OTS PhseNa Ph -~ SePh
CHj3 Hs

Ollll

(c) 2j halide, good nuc/ good base! mostly elimination to give more substituted product;
trans preferred

Ph\/YOTS NaOEt Ph\/\/CHS
CHj3

(d) 1j halide, good nuc/ good base (LDA removes proton from " -carbon) ! substitution

o) o)
LDA; CH,Ph
then PhCH,Br

(e) 2j halide, poor nuc/ good base! mostly elimination to give more substituted product
CH, CH,

O/k | t-BuOK <

(f) 3j halide, good nuc/ good base! mostly elimination to give more substituted product
HaC CHg CHs

g EtONa CH
OTs O/K/ 3
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4. Draw all the prodicts that coud reasonably be expected froman intramolecular DielsPAlder reaction
MOMO,,

of thefollowing compound. (The protecting groupdMOM and EEM have no dfect on the cours of the

MOM(:) O
DielsbAlder

MOMGQ,,
_—

MOM = MeOCH.D

SEM =M E3Si CH2CH20CHZD

Me Me

four new stereocenters! configuration
of two depend on configuration of
the other two, so four products
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5. Discuss the eements of complexity present in each of these compounds andindicate a strategy that
could beused to prepare either compound. You do notneed to indi cate the exact sequence of reactions
that will be used; show the disconnestionsand indicate what kind of reaction will beused to assemble
each bond (eg., dt + & or Sgmatropic rearrangament).

(a) ring, as doubk bond, &trasubdituted doublke bond

O O
Me Me
O
— X
Me N
— X o) = Et
— Me ﬁ
or O @)
Me Me
) — not as good because of uncertainty
i about which ketone will be nucleophile
— Me — Mand which electrophile in aldol reaction

O

(b) two isolated functional groups quaernary center, heavily subdituted alkene.

. : \
Bn,N 'rs;) — Bn,N O Q — Bn,N O ~2
Ph (@) Ph O Ph @)

contains aldol retron contains Michagl retron contains Mannich retron

NHBn, </ & BplN= O



6. Two retrosyntheses of cis-decalin-2-one are shown.

O 0
. o= T
O
H . Q/Z + j/OSiMe3
F

Z = electron-withdrawing group

(a) Discuss the eements of complexity in cis-decalin-2-one
cisring fuson, ony onefunctional group,no dear retron.
(b) Discuss the relative merits of the Robinson Annulation goproah (top rearosynthesis) and the Dielsb

Alde approah (bdtom retrosynthesis). Pay specid attention o sereochemistry, bu sereochemistry
should notbethe only topic you discuss.

O o O
:/r Robinson annulation
P
O (@)

Z
Z .
O/ j/os"\"‘”@ DielsBAIder
+ —_—_—
7 b OSiMe;
Z = electron-withdrawing group l
H
O
Z

The DBA approah requires tha theZ group beremoved after the DBA reaction, peserving thecis
stereochemistry of the ring fuson that is obtained in the DPA reaction.

The Robnson annulation approach requires redudionto establish thecis ring fugson followed by
removd of ore of the ketone groups
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7. Design g/ntheses of each of the produds shown fromthe indicated darting materials. Identify the
retrons show the possible disconnestions and indicate why the oneyou chose makes more sense than
theothers. Give literaturereferences for dl key seps (You an amit references if you want, butif I am
doubftul of agtep, aliterature reference will convince me, whereas the absence of aliterature reference

will confirm my doubs.)

(8) Both ax-membered ringsshould come from the starting material.

e

Disconnection between thetwo ketones requires an Qinnaura Odisconrection such as d2bs2 or d3Bal.
Among nmany posible answers:

O O
d? + &
— ‘?? 7
O

—
— FEO,.LC. _~ — O/O

Forward:

/O (EtO)zPCHZCOZEt (1) LiAIH, w
HOL A (2) PBr 7
A

LDA; A BH,
B ——— D ———
then Hzoz,
NaOH
OH
CrOg
D ——

OH O



Tertairy acohols are disconnected between the alcohol C and an adjacent C. The mog sendble
disconneetion is the ore tha leads back to CH3C(=O)CH,R, because this group B present in the
specified garting material. The ketone can then bedisconrected beween the " - and #-carbons leading
back to ehyl acetoacetate andisopropylbromide. Remember, in #-keto esters, the ester group @n be
replaced with H.

Br  CO,Et
ul.?Ph ‘l? (@)
W s \( Y — o)
OH
Forward:
COEL  NaOEt; iPrBr CO,Et ag. H,S0,

O O

0 PhMgBr Ph



