Maleczka, CEM 852/Sp99

CEM 852 Final Exam Key
May 5, 1999

This exam consists of 6 pages, please make certain that your exam has all of the necessary
pages. Total points possible for this exam are 150. In answering your questions, please write
legibly and draw all structures clearly. Good luck.

I. What advantage do 2,4,6-triisopropylbenzenesulfonylhydrazones offer over the more
traditional tosylhydrazones in Shapiro reactions? (3 pts)

OTBS

excess n-butyllithium

THF, -78 °C to 25 °C;

Il. Provide definitions of the following terms. Feel free to define these terms through the use of
chemical examples. (12 pts)

stereospecific:

% diastereomeric excess (%de)
synthon

(1,3)-allylic strain (A(1,3) strain
double asymmetric induction

o 0k~

Burgi-Dunitz trajectory

Ill. (24 pts) Provide the product or products of the reactions outlined below. Show all
intermediate compounds and be sure to indicate the product's relative or absolute
stereochemistry. For reactions where multiple products are possible, be sure to indicate the
major and minor species.

1.CHuCl,, ©

> PhsP=CH N/ONIe
0~ "o = |

H Me
Me\/k/\/CHO

: 2. Hy, Pd/C, EtOAC
Me 3. MeLi, Et,0-THF, -78 °C
4. Hy,0, NH,Cl, Et,0, 0 °C

1. LDA, PhN-Tf,

2. CrCl,, NiCl, (cat.)
DMF, 25 °C

H\n/\/\/

0}
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1. oxone
wPh 2. (MeO)sP

X _CsHy 3. MMPP

SPh

1. SeO,, dioxane
2.SnCl, (0.1 eq)
CHJCl,

Ph
3. NaBH,

4. Hg(OAc),, NaCl
5. NaBH,

H 1. PhgP=CH(CH,)sMe
)\/OTBS 2. TBAF
o)

3. (-)-DET, Ti(O/-Pr),,
+BUOOH, CH,Clj, -20 °C

OH 1. ACgO, Et3N
= 2. LDA, THF, -78°C;

then TBSCI, HMPA
@/ 3. CHClj, reflux

OH 1. (1.0 mmol) thexyl-BH,, -20 °C

oMe 2 Xy~~~ COaEt

2hr, 0 °C

3. H,0; CO, 3 hr, 50 °C
(1.0 mmol)

1. n-BuOTf, CH,Cl,, -78 °C;
then Et3N, -78 °C to 0 °C;

0 j]\ then onc
N O =

2. LiBH,, H,O/Et,0
Me Ph 0°Cto 25 °C

lll. (15 pts) Provide conditions which will effect the transformations outlined below. Most of these
conversions will require more than one reaction, so be sure to show all intermediate
compounds.

1.
Me Me Me

=~ _OTMS Me Ph

Ph OH OH OH
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2.
TBSO Me
0oTBS
CHO &y ©
3.
[ :
Ph
(e} R/\/\/
4,
PMBO OSEM
HO OH
\;/
— PMBO NG
COQMG
5.
Me Me Me Me
BugSn I\M
: : : ; CHO
OMe OH OPMB OMe OH

IV. Provide a detailed arrow pushing mechanistic account of the following transformations.

1. (10 pts)

2. (15 pts)

CO2H

1. 2.2 eq. LIHMDS, THF,
-78 °C to 0 °C; then

HO
OoTBS

=
A\
™S

2. K,C O3, allyl bromide
(ester formation)

©:g0A0

OAc
trlcarbonyl formation)

4. (PhsP),Pd, HOAC
(ester cleavage)

1. 160 °C 0 0
—_—
—
2. H;O* HsC S ) —CHs
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V. A "synthetic approach" to (+)-epi-cyclophellitol is shown below. For each scheme state if the
reaction conditions indicated will or will not provide the indicated product. For the schemes that
will not provide the indicated product, specifically describe the problem with the scheme as
shown. Hint: four out of the five reaction schemes shown will NOT provide the indicated
product. (15 pts)

OBn

1. HgO/HgCl,
2. Cp\ /Me\ /Me TBSO/\i/ki/\
Cp/Tl\c{Al\Me OBn OBn
2.
OBn OBn

/\/'\/\ R MeOQCW
TBSO AN : N

: : 2. NaBH4, CeC|3

OBn OBn 3. PhgP=CHCO,Me 5Bn OBn
3. o8
MeOsz/\/'\n/\ 1. (CH,=CH),CuMgBr MeOzC/\©
Son e 2 CYPRRUCHRC, Bn0" " oen
OBn
4.

\\\O

Me020«© 1. LIOH MeOQC/\@
BnO“" ""OBn 2. KHCO3, I2 I"IO\\“ 4"/OBn

: 3. KoCOg, MeOH B :

(—)Bn OBn
5.
,\\Q .‘\\Q
MeO,C : 1. LiOH HO :
o ', 2. BZHG W ey
BnO" ¢ OBN 3 pG(OH),/C, H, HO™ " “OH
OBn OH

VI. Using Newman projections explain the stereoselectivity of the reactions shown below. (10
pts)

OH
e PhMe,SiH o :

Me + Me
Ph TBAF Ph Ph

NMe- NMe»> NMe»>

Diastereoselection > 99 : 1

H H
o PhMe,SiH 9 9
Me —————— Me  + Me
Ph CF4COH Ph P
OBz OBz OBz

Diastereoselection > 3 : 97



VII. Typically the
kinetic resolution of a
racemic mixture of
enantiomers will afford
a maximum yield of
50%. For example at
52% conversion, the
Sharpless epoxidation
of a mixture of R and S
1 will afford a 45%
yield of (R)-1 in >98%
ee along with the (S)-
epoxide (2). One way
to get around this 50%
limitation is to employ
meso starting materials.
Thus the enzymatic
desymmetrization of
meso-diester (3) can
afford (-)-4 in 94%
yield with 96% ee.

Several years ago
Noyori developed
another way in which
the 50% limitation could
be overcome. Starting
with racemic mixtures

Maleczka, CEM 852/Sp99

(Rand S)
(
H (+)-DIPT WOH 2 oH
+BuOOH, Ti(Oi-Pr)4 -
> R)-1 S)-2
25 °C & * ©)
(reaction carried out 45% vyield 49% yield
to 52% conversion) >98% ee >98% ee
1
MeO>C COsMe  a-chymotrypsin, pH 7.5, MeO,C C OoH
Y\r 0.1M phosphate Y\I/
meso-3 (-)-4
O _(Rand S) QH
0 C OoMe H,, CH.Cl, 0 C OoMe
<O NHAc 0.3 mol% (R)-Ru-BINAP <O NHAc
(£)-5 (25,3R)-6
(>90% yield; 98% ee)
PhQ /(
o]
(R)-Ru-BINAP = N
N

R

COrey

of enantiomers such as (x)-5 Noyori showed he could carry out

stereoselective hydrogenations to 100% completion, yet produce a single isomer in high yield and
in high %ee. How? (15 pts)

VIII. (30 pts) Develop stereoselective syntheses for two of the three molecules shown below.
I would like to see the product of each step. You may employ the literature starting materials
provide or use your own, which should also be available from Aldrich.

1.
HCI - Ph
§
O-H : OoMe Prashad, M. et al. J. Org. Chem. 1999, 64, 1750-1753
2.
- OPMB
(@) S B
OH <:| AN D'Auria, M.V. et al. J. Org. Chem. 1998, 63, 7382-7388
S
3.
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H WOH C O2H
H o)
o) | s
/% : —
z "o>< HO,
EtO.C~~ Hanessian, S. et al. Acc. Chem. Res. 1979, 12, 159.

CsHi4



