12) (9 points) The molecule shown below is the terpene menthol in its naturally occurring
stereoisomer, which is found in peppermint and mint oiis.

CIRCLE each sp3 stereogenic center (chiral center), and assign the configuration (R or 8).
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1b) {3 points) How many stereoisomers of menthol exist? Briefly explain your answer!
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1c) (8 points) Draw two sterecisomers of menthol that
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2) (31 points in total, continued on next page) wo Qrres Lo -.

The following reaction gives two reaction products X and Y. Provide the information requested

below. Note: the starting material is a single enantiomer.
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2a) (4 points) Draw the structure of Xand Y in.the box.

2b) (1 point) What is the stereochemical relationship between X and Y?
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2c) (16 points) Draw all four chair conformations for X and Y below!

Circle all non-H substltuents that are in an axial orientation and a square around all in an
equatorial orientation! Cocl cesiec®
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2d) (6 points) Draw equillbria between the chair conformations from ¢) and circie the

conformers which you expect to be more stable in those equilibrial ¢ s rfce...w? /}vm,u )
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(e} {4 points) Identify the conformer from al] conformations fro

m c¢) which is the most stable
one. Draw a Newman projection for this conformer!
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3. {24 points) Draw the reaction products for all the reactions given below in each box. Also
draw all stereoismers next to (or in) each box, if are formed.
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4a) (10 points) Draw all of the products of the following reactions of an alkene with HBr!
Circle each chiral reaction product! (Note: You can assume that only one regioisomer is

formed!) / - “\
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4b) (15 points) Peter Miiller, an exchange student from KéIn (Germany), says:

"It is very easy to change the regiochemistry of the top reaction in 4a) by the addition ofa
peroxide"!

i) Give a detailed reaction mechanism (using curved arrows) for the initiation and
propagation of this reaction (continue on next page if needed). NOTE: You may
abbreviate the alkene appropriately!
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i) Explain the reason for the regioselectivity of this reaction!
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iii)  What pair of terms do we use to describe the regioselectivity for the reactions in part
4a, and the different regioselectivity for the reaction described in 4b?"
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