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13. (16 pts.) Read these directions carefully. Read these directions carefully. (It was worth repeating)
For the reaction of an alkene with water and a small amount of sulfuric acid shown below, fill in
the details of the mechanism. Draw the appropriate chemical structures and use an arrow to
show how pairs of electrons are moved to make and break bonds during the reaction. For this
question, you must draw all molecules produced in each step (yes, these equations need to be
balanced!). Finally, fill in the boxes adjacent to the arrows with the type of step involved, such as
"Make a bond" or Take a proton away". MAKE SURE TO NOTICE THE QUESTIONS AT
THE BOTTOM. If an intermediate or product is chiral, you only need to draw one enantiomer
for this problem.
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(2 pts) During the reaction described by the above mechanism, what happens to the pH of the

solution The pH stays the same because just as much acid is made as is used.

(2 pts) Is this reaction catalytic in acid? Yes

(2 pts) One of the above steps involves making a bond between a nucleophile and an electrophile. Draw a

circle around the electrophile.
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14. (13 pts.) Read these directions carefully. Read these directions carefullﬁ. (It was worth
repeating) For the reaction of an alkene with HCI shown below, fill in the details of the
mechanism FOR THE REARRANGEMENT REACTION ONLY. OTHER PRODUCTS
WILL FORM, BUT WE ARE CONCERNED WITH THE REARRANGEMENT
MECHANISM AND PRODUCT(S) ONLY. Draw the appropriate chemical structures
and use an arrow to show how pairs of electrons are moved to make and break bonds during
the reaction. For this question, you must draw all molecules produced in each step (yes,
these equations need to be balanced!). Finally, fill in the boxes adjacent to the arrows with
the %%e of step involved, such as "Make a bond" or Take a proton away". MAKE SURE
TO NOTICE THE QUESTIONS AT THE BOTTOM. If an intermediate or product is
chiral, you only need to draw one enantiomer for this problem. For the product, you must
draw both enantiomers and write "racemic" if appropriate.

0
H H H -' ..C.I . T
H | H | | H Make a bond/ H H
~ g .
H/c\l /C% /C\ add a proton H\(l; H,—-\é@H | _H
c ¢ H P i B il ¥ | e C\
U SO, ¥ | o
H l H on C H
H H-Cl s H™ 7 H
L.- H 2° carbocation
Rearrangement ”
T M
e kAP ;
H 2™ C e C —~ \H = 7
| rl4 H\ H H
H/(|:"“H ke Hol LA/ H | H
H Y PIog SNy ~C,
Not Chiral | C|J H
Make a bond [ o H
bet\-vcen.a H™ | H
Bl A 3 carbocation
Rearranged Product(s) only [ ceph. - —

(2 pts) During the reaction described by the above mechanism, say what happens to the pH of the

solution The pH increases because acid (HCI) is consumed

(2 pts) Is this reaction catalytic in acid? No, acid is consumed




12. (14 pts) The following molecule undergoes a rearrangment, Draw the first carbocation intermediate in

the first box, then the rearranged carbocation intermediate in

the second, and finally the rearranged

product of this reacation, For each step, include all prouducts, all lone pairs and formal charges. Use

arrows 1o indicatethe flow of electrons involved in each step.
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7. For the following carbocation:
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Y
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First carbocation intermediate

“ Rearrangement

3° carbocation

Rearranged carbocation intermediate

A) State the hybridization state of the indicated atom in the square box provided. In the rectangular
boxes, describe the bonds indicated by the arrows in terms of overlap between hybrid orbitals (the
valence bond approach). For example, answers might be OCsp3-Csp3 or TTC2p-C2p -

Note that this part of the question is NOT about hyperconjugation. We just want a valence bond

description of the bonding in a carbocation structure.

(2 pts. each) GCspz-H is

sp

NOTICE THIS

Ocsp3-Csp?

Ocsp2-Csp?

B) (6 pts) This part refers to hyperconjugation. On the structure, circle all of the sigma bonds that can

take part in hyperconjugation with the carbocation.
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16. (3 or 5 pts each) The following problems are a different format. In the space provided show the
starting material, reagents or products to complete the scheme. If a pair of enantiomers are

created, you must draw both and write "racemic" if appropriate.

H,0

HO I

H,0

HzSO4 (Camlyti(:)

DN

-

+ 4

Racemic (rearranged)

13. (4 or 6 pts each) The following problems are a new formal. We turn the tables and give you the
product, In the space provided show the starting material required to make that product using the
given reagents. When more than one starting material would work, you must draw both.

bAI > i N

H,0 N
H,80, HO CHy
(catalytic)

Not Chiral

H,cH,c, H H (CH,
Br, < Br Br <
— Br - - Br
2 H,CH,CY =
H Ty, 777 ®H

{(Racemic Mixture)
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15 (cont.) (6 or 8 pts each) The following reactions all involve chemistry of alkenes. Fill in the box with
the product(s) that are missing from the chemical reaction equations. Draw only the predominant
regioisomer product or products (i.e. Markovnikov or non-Markovnikov products) and please
remember that you must draw the structures of all the product stereoisomers using wedges and
dashes to indicate stereochemistry. When a racemic mixture is formed, you must write "racemic"
under both structures EVEN THOUGH YOU DREW BOTH STRUCTURES.

1. \/\(\ Br,
T
H,0

H,0
—
N H,S0, (catalytic)

(racemic)

(racemic)
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