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13. (35 pts) Complete the mechanism for the following ester hydrolysis reaction. Be sure to show
arrows to indicate movement of all electrons, write all lone pairs, all formal charges, and all the
products for each step. Remember, | said all the products for each step. IF A NEW CHIRAL CENTER
IS CREATED IN AN INTERMEDIATE OR PRODUCT, MARK IT WITH AN ASTERISK AND
LABEL THE MOLECULE AS RACEMIC IF APPROPRIATE. In the boxes provided, write which
of the 4 mechanistic elements describes each step (make a bond, break a bond, etc.).
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Note you will have to write a balanced equation forthe above mechanism on PAGE 9
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15. (36 pts) Complete the mechanism for the following two reactions of esters. Be sure to show arrows
to indicate movement of all electrons, write all lone pairs, all formal charges, and all the products
for each step. Remember, I said all the products for each step. IF A NEW CHIRAL CENTER IS
CREATED IN AN INTERMEDIATE OR PRODUCT, MARK IT WITH AN ASTERISK AND
LABEL THE MOLECULE AS RACEMIC IF APPROPRIATE. In the boxes provided, write which
of the 4 mechanistic elements describes each step (make a bond, break a bond, etc.).
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Note you will have to write a balanced equation forthe above mechanism on the NEXT page
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Note youwill have to write a balanced equation forthe above mechanismn on the NEXT page
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6. (12 pts) Write BALANCED equations for the three mechanisms, [-3, that you drew on the last three

pages.

Write a balanced equation for the overall process described by mechanism 1 from page 7
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Write a balanced equation for the overall process described by mechanism 3 from page 8
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13. (29 pts.) Complete the mechanism for the following acid catalyzed lactam hydrolysis reaction.

Be sure to show arrows to indicate movement of all electrons, write all lone pairs, all formal charges,
and all the products for each step. Remember, I said all the products for each step. IF A NEW
CHIRAL CENTER IS CREATED IN AN INTERMEDIATE OR THE PRODUCTS, MARK IT
WITH AN ASTERISK AND LABEL AS "RACEMIC" IF RELEVANT. IN THE BOX BY EACH
SET OF ARROWS, WRITE WHICH OF THE 4 MECHANISTIC ELEMENTS IS INDICATED IN
EACH STEP OF YOUR MECHANISM (For example, "Add a proton").
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15. (14 points) For the following sequences of reactions, draw the final organic product or
products after ALL the steps have been completed. You do not need to draw the molecules
synthesized along the way, only the last product that is formed. If a new chiral center is
created in the reaction that produces a racemic mixture, label the chiral center with an asterisk

(*) and write "racemic" underneath.
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14, (7 ptseach) For thefollowing sequences of reactions, work through all the different steps
and then write the final producl(ns%. Assume only the predominant product is formed at each
step. You must indicate siereochemistry with wedges and dashes. You must draw 4l
stereoisomers produced as predominant products and write "racemic" under the structures when
appropriate. Wear eonly grading your final product(s) here.

1) \\/MQBF
o 2) Mild HCI/H,0O
\)'L gg ‘-"lizgl:im HO, CN NC OH
H — \\}\V/ \\\ N \\//.
Racemic .
P Michael
)75 NS y product is
2) Mild HCI/H0 also OK
¥ 4) HCN
(ﬁ:i) H ‘
= ,,-'/ \\ e \Z;)I-l ” 3) I' *2{” {Jlfi _ ) “
Racemic x> -
1) KOtBu
2) CH,CO5H
3) HaC'_MgBr . ‘
4) MildHC1 / HyO /\[(\
/\/\Br 5) PCC = (
0
o |
1) KOBu 6) P(Ph)g
s A O _
| H &)
N ) 2 o [:\(P'-I)fﬂ
" I
8]
2) CH4COgH _ | )
, \d"i"!(;", } 'J / gBi - OH
Racemic 4) Mild HCl/ H,O /1
//A\‘\\//‘?‘_ e \‘\"\/‘/ V\\'\-‘/"../

“0 (not chiral)




Pg 12 (19)

Signature

13. These are synthesis questions. You need to show how the starting material can be converted into the
product(s) shown. You may use any reactions we have learned. Show all the reagents you need. Show
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and
stereochemistry preferences for each reaction. If you make a racemic mixture, draw both structures and

make sure to write "racemic" next to them.

(19 pts) All of the carbon atoms of the products must come from the starting materials for this one!
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Recognize that the product has six carbons while €
that three starting material molecules combine in the product. Predict further that the new
bonds created must be as indicated by the arrows. Therefore the product has new C-C bonds
connected to the same carbon atom as an -OH group, the KRE of a alkyl Grgnard reagent
reacting with a ketone. Recognize that the required ketone can be made from the oxidation of 2-
butanol, that in turn can be made from a Grignard reaction between two two-carbon molecules;
acetaldehyde reacting with ethyl Grignard. Recognize that acetaldehyde can be made from cthene
through the two reaction sequence of hydration in acid (or oxymercuration/demurcuration)
followed by PCC. Recognize the ethyl Grigard as coming from ethene via reaction with HBr
followed by Mg in ether.
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19. (10 pts) Using any reagents turn the starting material into the indicated product. All carbon atoms
must come from the starting material. Draw all molecules synthesized along the way. When it doubt,
draw the molecule! Hint: this should look familiar as a homework problem.

All of the carbons of the product must come from the given starting material.
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This one is pretty hard as far as we are concerned. Recognize that the product lost a single carbon atom
compared to the starting material. You only know three ways to accomplish removal of a single carbon;
ozonolysis, decarboxylation and the haloform reaction. The decarboxylation reaction is unlikely because
the product is not a methyl ketone or an obvious derivative of a methyl ketone (the KRE for
decarboxylation). Ozonolysis is out becausethere is no high yield way to give the required terminal alkene
(that would be the non-Zaitsev product) On the other hand, the haloform reaction needs a methyl ketone
starting material, and looking at this reaction, we recognize that the starting material can be easily
converted 10 the required methyl ketone via oxidation of the OH group. F ()||(]\\’II'IU the haloform reaction,
recognize that reduction to butanol followed by PCC oxidation gives the product butanal.




