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Isomer Relationships, Conformational Stability, and Reaction Selectivity

Instructions:
Read the instructions carefully and answer the following questions in the space provided. Then
attach the PDF file on Discussion Board for peer discussion and peer review.

1. Ina few sentences define each of the three main classes of isomers below. Configurational
Isomers can be further classified as either enantiomers or diastereomers and should also be
discussed. Your descriptions should enable your peers to quickly and easily compare and
contrast the differences between the different classes of isomers.

A. Constitutional Isomers (or Structural Isomers)
B. Conformational Isomers
C. Configurational Isomers (or Stereoisomers)
I.  Enantiomers
II.  Diastereomers
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2. Analyze each pair of compounds below. Identify which class of isomers each pair of
structures represent. Your choices are: (i) constitutional, (ii) conformational, (iii)
enantiomers, or (iv) diastereomers or (v) identical (non-isomers). Only one label for each
pair should be used. For each case show work (drawings, (R)/(S), rotation of bonds, chair-
flips, etc) which led you to each answer for the pairs below. [During your peer review, any
differences of answers between you and your peers can be discussed and corrected as

needed.]

Note: Various projections may be used when drawing chemical structures including bond-
line structures (using proper dash/wedge bonds), Newman projections, chair structures (for
cyclohexane derivatives), Haworth projections, and Fischer projections. These projections
just represent different vantage points of visualizing a chemical structure and can be
interconverted from one projection to another. Each different projection has been labeled
for you below. These are all utilized throughout the text book.



]

H

o4
3\
X T /

w /
\

5 L oH ”;J): " ;\
s o AT A
o TR owoowmy e i e R T
: Et N
“* " Both are chair structures 'z ; o bond-line structure | N
; Newman projection  (4ash/wedge shown)
CDV\S"‘\ +\J“"¢V\G\1’ 1Sovaes S :l Con form o e ‘\"( 1Senlrg
T

2 - U corbov choann

; Br ¢l
e T LD PRI 3
Slert 01800 R e

bond-line structure bond-line structure
(dash/wedge shown) (dash/wedge shown)

bond-line structure chair structure
(dash/iwedge shown)
\z L Fle THPoisoners

M) In s cage whan um,ccux‘r\ér both. Chour Shveties we have

2 Cyclohe xangg withe 2 Medyl avmws ae SBehtuentg . This nasan

“hat all Co MpP DAL A o4
"$ "’H"C C.a ALE dda
pceted | ang L exept Ta Waw e pu Hay ( g e 158

S) I comech +hege  shuckoees by Cortr Hire, g \fbMG{Jvaue

Shwedvie  Tabo & ewman popechon. bt ann aldy awase  tha b
depending  on Wt e oeye i O honed the pogech o coanm vany.

¢) T ompared Fhese +uo L STY VES by wvu«‘m} the  Lpnf
'A'N.. glwd-M b a4 chayr e buve IM‘D‘( “/N“Lwouak N e
j’"‘““r: wibh ot Subshibyendg M\'v\@_ ACleye o P:D :
sy and wedges T | M Pachins il
9e & AL-‘C(M«V\(D( +L\QSQ a< S“QWO("SQI’\W\S.

D '
’ > l‘ A Q 2 L"lﬂ H“‘S‘ ’1 )CA, S g 0\_ @ Corx (3

Chain ol euer Ly by are e Seme  txeps .
rw “)

e  subshhvents woulgd |, vieweS noa R onod £
WALNAS O 2
e -

L

CHs

——re—
e



3. Analyze the structures for Compound A and Compound B shown below. Answer and
discuss each question (a) and (b), respectively.

a. What type of isomers do these represent?

b. Which compound is more stable? (Hint: You
for each compound (4 total chairs,
compare/contrast/analyze the various 1,3-diaxi
answer. Show your work clearly.

will need to draw the chair structures
two for each compound) and
al interactions in order to justify this

Compound A Compound B
2 CHs 2
O a2y
> < } ’ o/
,;Q s s -
‘P\> Slertd ISonanrs \
@) )
e 2ol L3 - 3
) o =0 e C

T MM'NJ rat WMPOU"J R ¢ eve N YY)
er Aae . , Cawge
OM‘:AA J . chour F(AP , the Lo«r% i\J't:.g%-‘;L% 3 .
equ K Pos'hbn MS"V\% \‘CS foO'S\'o‘N ey 4 l‘ e o 7 H’\L
B L‘YOL%;

SUbch 4ve ntg.




4. Chiral catalysts can be designed to favor the formation of one enantiomer over another in
reactions where a new chiral center is formed. The example shown below was recently
reported in the chemical literature (J. Am. Chem. Soc. 2012, 134, 8054-8057) where a new
type of chiral copper (Cu) catalyst was developed. When the Cu' catalyst was used, the
(S)-enantiomer of the product predominated, and the (R)-enantiomer of the product was
selectively formed when Cu" catalyst was used instead.
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Answer part (a) and (b) below. You aren’t required to understand the chemistry to
answer correctly and discuss the experimental results.

a. The product has been shown on the right of the reaction scheme above but the absolute
stereochemistry of the product has been excluded. Draw the major enantiomer formed
when each form of the catalyst is used. You need to be sure to show the stereochemistry
clearly using appropriate dash/wedge bonds at the stereocenter and indicate which catalyst
(Cu! or Cu™) was used for each of the two individual enantiomers you draw.
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b. The chart below reports the data when the (S)-selective catalyst was used in various
solvents. The enantiomeric excess (reported as % ee ) is shown for each case.

Solvent (S;/fp?'g:t:ct t;(oalvll)erlgd?lfct %S %R

Toluene 24 55 Lo 4 @
THF 48 33 74 2

Acetonitrile 72 55 QU iy )
Chloroform 30 40 (b S 15 L
Dichloromethane 46 44 472 ok s ©
Hexane 51 30 -15.5 -5 (&

S- R = 24 SYR = J0O

Complete the table above by calculating the % (S) and % (R) formed when the (S)-selective

reaction was repeated in the various solvents. How are these values calculated? Illustrate this by
showing a complete calculation for the toluene case. For the others, you can simply just write in
the values. If your values do not match your peers’, you will need to discuss this and correct as
needed. Also, discuss which solvent gives the optimal results in terms of both enantioselectivity
and overall total product yield. What experimental data led you to make this conclusion? Where
any other solvents comparable? What solvent gave the worst results?
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