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The core values of the University of Texas at Austin are learning, discovery, freedom,
leadership, individual opportunity, and responsibility. Each member of the University is
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Compound
Hydrochloric acid H-CI
®
Protonated alcohol RCH,OH,
Hydronium ion ﬂ30@
i
Carboxylic acids R—CO-H
)
Ammonium ion H4N
@) @)
B-Dicarbonyls Ré';_cﬂz_é'm'

®
Primary ammonium H3zNCH>CHj3

I |
B-Ketoesters RC-CH,-COR'

0] 0]

B-Diesters ROC")—Cﬂg-y)OR'
Water HOH
Alcohols RCH,OH

O
Acid chlorides RCﬂg—(")CI

o)
Aldehydes RCﬂz‘C”3H

O
Ketones RCﬂg‘(l.l/R'

)
Esters RCﬂg-(l,lO R'

Terminal alkynes RC=C—H

LDA H-N(i-C3H7)»

Terminal alkenes R20=ﬁ_ﬂ

Alkanes CH5CH,-H

3-5
9.2

10
10.5

11

13

15.7
15-19

16

18-20

18-20

23-25

25

40

44

51
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1. (3 pts) The most important question in organic chemistry is:

2. (3 or 4 pts each) Write an acceptable [IUPAC name or draw a structural formula for the following
molecules: Br

I I
A. CH,;CH,C CH,CH,CH,CCH;,
CH,CH;,

v/\ﬂ/\[(OH

Q) Q)

C. (E)-5-0x0-2-heptenal

D. (35,45)-3-Chloro-4-methylhexanal
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3. (4 pts) Animportant part of chemical understanding is being able to recognize the chemical
reactivity of different functional groups. On the carbonyl group below, DRAW A BOX around the
atom that will be attacked by nucleophiles and DRAW A CIRCLE around the atom that will be
protonated in acid.

0]

\/\/\)HI

4. (6 pts) It is important to remember that organometallic reagents are bases as well as
nucleophiles. These are important considerations when choosing a solvent. From the following list
of common solvents, circle any that would be compatible with using an organolithium reagent.

0
S~ \g/ ~Son SN~ HO

diethyl ether acetone ethanol hexane water benzene

5. (3 pts each) Some functional groups are hard to recognize. Under each molecule, indicate the
best description of the functional group present ( acetal, cyclic hemiacetal, cyclic acetal, or
lactone).

HOH,C OH 0
0 )
HOmOH Co( I<O

B-D-Glucose (g

N0 0—"

oglilos
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6. (4 pts) Rank all of the following with respect to relative acidity. The acidic H atom in question is
indicated in bold and with an underline for each molecule. Place a 1 under the most acidic molecule,

and a 4 under the least acidic molecule.

H 0 O H 0 H H H
H H H
F
MOH F>H‘\OH HMH HVOE
F H H H H

H H

7. (4 pts.) Rank the following in terms of anion stability, with a 1 under the anion that is the most stable

and a 4 under the anion that is least stable.

:0° g 02
e % SN
Y \

8. (4 pts.) Rank the following in terms of anion stability, with a 1 under the anion that is the most stable
and a 4 under the anion that is least stable.
o

0.
/\)I\ .:@ ;:C:l:e /\/\@ P

Please reread the directions to make sure you did not rank backwards!

9. (3 pts.) Following is a peptide (small chain of amino acids), written in the form it would be found at pH
2.0. In the box provided, state the total charge expected for this peptide at pH 7.8, a common pH

found in biological fluids.

OH
0]
H
@ N\)J\
H;3N T OH
(0) £ The total charge on the
peptide at pH 7.8
Form at pH 2.0
0] OH
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10. (12 pts.) Complete the mechanism for the following 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. For a racemic molecule, put an asterisk (*) next to
it and write racemic.

Ph H :0:
Ph@ﬁ—c\:e + )j\  w

|
Ph H H,C H

Betaine intermediate

Products - -
Oxaphosphetane intermediate

(4 pts) It is important that you are able to recognize reactive functional groups even in the context of
complex molecules. You understand the chemistry important for the following reaction. In the space
provided, draw the predominant product (including stereochemistry) of the following reaction (that was
used in the actual synthesis of an important natural molecule, a prostaglandin).
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11. (32 pts.) Complete the mechanism for the following 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. In the box with the resonance arrow, you need
to draw both resonance contributing structures. You only need to indicate the flow of electrons on
one structure (i.e. contributing structure) per intermediate. For a racemic molecule, put an asterisk (*)

next to it and write racemic.

NO ARROWS
NEEDED ON
THESE FIRST
TWO

STRUCTURES!

{ON _
Imine formation
mechanism
HsC CH; ~— =
—~_———
e e Several steps
HoN—NH,
Hydrazone
@ intermediate
10 Hj
H-O-H
-
— <_>
- - Resonance Stabilized Anion
—H
_—
H-0O—-H

Products
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12. (3 or 5 pts.) Write the predominant product or products that will occur for each transformation. If a
new chiral center is created and a racemic mixture is formed, you must draw both enantiomers and
write "racemic" under the structure. Use wedges ( ——m ) and dashes ( -« ) to indicate
stereochemistry. To get full credit, you only need to write the the major organic product for these.
You do not have to worry about the other products.

2 Li°

M o
Br —g>
ether
O /\)k
1) H@LAQH 1) H

H,C H
2) HCI /H,0

2) HClI /H,0
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13. (3 or 5 pts.) Write the predominant product or products that will occur for each transformation. If a
new chiral center is created and a racemic mixture is formed, you must draw both enantiomers and
write "racemic" under the structure. Use wedges ( —== ) and dashes ( --«mn ) to indicate
stereochemistry. To get full credit, you only need to write the the major organic product for these.
You do not have to worry about the other products.

HO\/\/OH
-

H,SO,
(catalytic amount)

HCN

.
o
oY
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14. (3 or 5 pts.) Write the predominant product or products that will occur for each transformation. If a
new chiral center is created and a racemic mixture is formed, you must draw both enantiomers and
write "racemic" under the structure. Use wedges ( —== ) and dashes ( --«nun ) to indicate
stereochemistry. To get full credit, you only need to write the the major organic product for these.
You do not have to worry about the other products.

(0]
2H,/Pd° H,CrOy4
—_— > —_
1) NaBH,
2) H,0
CH,NH,
NaCNBH; CH;NH,
pH 4-6

H,N-NH,
NaOH

0]

H,S0,
—_—
HO/\/\)J\OH (catalytic)
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15. (3 or 5 pts.) Write the predominant product or products that will occur for each transformation. If a
new chiral center is created and a racemic mixture is formed, you must draw both enantiomers and
write "racemic" under the structure. Use wedges ( —=m ) and dashes ( -« ) to indicate
stereochemistry. To get full credit, you only need to write the the major organic product for these.
You do not have to worry about the other products.

H,CrO,

/\/\OH >

NG OH

H,S0,
catalytic SOCl,

)\/\/ ( \/\);C“Li
N Br o

6 pts
1) PBI‘3
OH 2) Mg°/ether
3) CO,
4) HCI/H,O
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16. 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. If a racemic
mixture is made, draw both enantiomers using wedges and dashes and make sure to write "racemic".

(10 pts) All of the carbon atoms of the products must come from the starting materials for this one!

/\)Oi/\/

? .
QH racemic
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17. 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. If a racemic
mixture is made, draw both enantiomers using wedges and dashes and make sure to write "racemic".

(10 pts) All of the carbon atoms of the products must come from the starting materials for this one!

BN

OH racemic

)
l.g
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18. 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. If a racemic
mixture is made, draw both enantiomers using wedges and dashes and make sure to write "racemic".

(13 pts) All of the carbon atoms of the products must come from the starting materials for this one!

? 7
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19. 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. If a racemic
mixture is made, draw both enantiomers using wedges and dashes and make sure to write "racemic".

(21 pts) All of the carbon atoms of the products must come from the starting materials for this one!

K?

AN . W




