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Exam 2 

Please PRINT the first three letters of your last name in the boxes below. 

k y 

PRINT Full Name UT-EID _ 

1) ( 8 pts ) 

2) ( 5 pts ) 

3) ( 5 pts ) 

4) ( 22 pts) 

5) ( 4 pts) 

6) ( 8 pts) 

7) ( 7 pts ) 

8) ( 6 pts ) 

9) ( 8 pts ) 

10) ( 8 pts ) 

11) ( 7 pts ) 

12) ( 12 pts) 

Bonus) ( 2 pts ) 

Total Score __----:-_ (100 pts) 



1.
 

a) Give the common names for the following molecules. (From notes, 2 points) 

o 

OH 

_B_en_1._t)_'L_A_Ct_c_t__I Ac.eJol1r+r-; Ie.1 

b)	 Give the IUPAC name for the following molecule. (From homework, problem 
18.13h, 2 points) 

o 0 

CI	 CI 

c) Draw the chemical structures for the following common names. (From notes, 2 
points) 

DMF (N, N-Dimethyl formamide)	 Acetic Anhydride 
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d) Draw the chemical structure for the following IUPAC name. (2 points) 

Z-isopropyl hex-3-enoate 

2.	 The following question is in regards to the equilibrium established by dissolving sodium 
acetate in methanethiol (CH3SH, pKa=10.4), as shown below. Which side of this reaction 
dominates at equilibrium? Why? (5 points) 

e....CHsSH SCHs 

!i{C) lSI So tI~'1 It< ~ +-4 >fn,~.- 01 del S. The s idR 

of tfv. e t u- ,-I, lo'/lv Lih ·r~Pt t h'i ~ +~ we.,. ¥-e.v- .:'~ (1 J 

\') f~~ J So flu J.eft dOVVtf't7Q-+eS. 
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3.	 In class, we talked at length about the hydrolysis of carboxylic acid derivatives, where 
reaction with water gives the parent carboxylic acid. Please explain the observed reactivity 
trend of the carboxylic acid derivatives toward hydrolysis. (5 points) 

c~lo~ 15 not '1~1 .(e~s6\~k/ whIte ~ cA.tL/hk hvr1~ 

1\ 11-n>~ I s f~ t.eu-eJ . fhe bek, ('('soY"' 'tr (Q. 

Pe d (Q. VJ Y"\ ~.lJ,"1 +~ fk Hie eN bd Yl 'jl ~) (es ~ e[ecknp ~\olll 

fA-1'\) f-(.A(i~ ~lo 'u 1 I--;) we( W>'l ~ ., \A.C lto~h; lo 5Vt (h a: \ ~ver~ r ~ 
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4.	 Fill in the box with the appropriate reactant, reagent, or product. Some boxes require more 
than one step. (22 points) 

A) From homework, problem 19.33 

o 

1. NaOEt, 
EtOH 1. NaOH ..2eq~° ~ 

OEt 2. HCI/H20 2. HCI/H20. 
heat 

B) 

o 0 

1. LOA, -78°C .. 
2. 0 ~ 

)lCI 

C) 

D)
 

o 
~MgBr 

~~OCH' 
(2 equiv) 
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E)
 

~N/ 
H 

F) 

1. NaOEtlEtOH 
2. CH3-Br 
3. NaOH 

4. HCI 
5. Heat 

G) From homework, problem 19.23 

o 
1. NaOH ..~H 

o 

H) From homework, problem 18.25D 

o 0 o 0 
---------:J.... )~H~OEt 



I) From homework. 18.39 

o	 0 
NaOEt ..EtO~OEt 

J) From homework, problem 17.18D 

I. fr\~b I Q;~aY" 

2. co";). 

¢ 
Br 0QOH'J.\1C\(H':l0 

1'-'::: 

o 

OCH3 OCH3 

5.	 In the presence of a base such as NaGEt, the following reaction proceeds to form the 
bicyc1ic product that is shown below. Some of the carbon atoms have been labeled from 1-9 
in the starting material. Number the atoms in the product that correspond to those numbered 
in the starting material. (4 points) 

a
 

4 

3 

Eta 
a 
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------------

o. l~I;;XL, UJC1W LUI;; HJt:\';HC1HJ~JH IUJ UJt: Jt:C1\"UUH HJ jJJUUJI;;HJ J \. VVHJ"'JJ JJa~ U~~JJ J"'-UJQVYJJ U,-JUvv h 

including all participating lone pairs, applicable formal charges, and required arrow pushing 
to indicate flow of electrons. (8 points) 
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7.	 (From homework, problem 19.26) Show how you might bring about the following 
conversion. (7 points) 

a 

CP 
CJ 

o	 II 

) W 
() 

9 



8.	 An ester can be hydrolyzed to the parent carboxylic acid under acidic conditions. Draw this 
mechanism, making sure to show all participating lone pairs, applicable formal charges, and 
required arrow pushing to indicate flow of electrops. (6 points) 

o 
).lo~
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9.	 Treatment of an acid chloride with an alcohol in the presence of pyridine forms an ester, as 
shown below. Draw the mechanism for this reaction, including all participating lone pairs, 
applicable formal charges, and required arrow pushing to indicate flow of electrons. Be sure 
to account for the formation of the side product. (8 points) 

a ~OH a 
.-	 +~CI	 )lO~ GJNeH CI0

1\1 
O·e	 0 
.~ 

>­0~7	 ~U Ao~

U(	 tJ 

~ 

., 
U: 8ft © 

~( 
OH ~ /-....~­~
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10. Using only benzyl alcohol as a source of carbon atoms, show how you might bring about the 
following conversion. (8 points) 

V OH 

~~(J 

~~r 

ll? 

(1. ~t,) 

~1fJk 

\)~8r 

~) fif//Hl
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11.	 Using only ethyl acetate as a source of carbon atoms, show how you might bring about the 
following conversion. (7 points) 

0 0 
0	 

• ~~Et)(OEt 

OEt 

0 Na.O€+ 
C> Q 

C(+O~~L+ ""7 ~[t 
D 

6r00[-(­~£+- ~	 
CJ 

OK 

o 0 

~O(t °E+­

o 
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12.	 Using a retrosynthetic approach, give the letters (A-L) and the name of the reaction (a list 
of reactions names is provided) needed to make each of the products listed. Each letter 
can be used once, more than once, or not at all. There is an extra copy of the box of 
options on the last page of the test for you to tear off and use. (12 points) 

0 0 0 

a 

~ H 

A B 
a a 

~ ~H ~8' 
D E F 

a 
0 a a 

~o~ 0/ 

/'--o)Uo~ 
G H I 

a 

~OH o~ 

J K L 

List of Possible Reaction Names: 

Aldol Reaction 
Claisen Condensation 
Acetoacetic Ester "Like" Synthesis 
Malonic Ester Synthesis 
Michael Addition Malonic Ester Synthesis 
Michael Addition Acetoacetic Ester "Like" Synthesis 
Robinson Annulation 
Enamine Alkylation 
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Starting Material Letters: 

> t DI) 
\ 

[ Reaction Name: 1(0P'fI'50¥1 fhlnlJ.\~~ 

II) 

HO 

o 
Starting Material Letters: 

> 

I f F 

o 

H > 

Starting Material Letters: 

E (Xd) 

I 
Reaction Name: Il ,I ~'*I I 

, Ii (J~, ~lhn 

> 

Starting Material Letters: 

L £ 
\ /< 

III) 

IV) 

Reaction Name: 

(J7 lyhcuJ. IMd N-rbY\ AceJt>qUJk'c Eskf ilL)' ke 11 5t ~; r$ 
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o o 

o~ > 

V) 

Starting Material Letters: 

\ 

Gy 

1 

Reaction Name: 

L~C\~~ ~rv1f15~;hroY'\ 

VI) 

HO >
 

Starting Material Letters: 

I {
1 f< 

Reaction Name: 

(h ~0h~ MJ-\tlOh Iha lafl1e f)~<?r 5vrrtits~ 5 , 

BONUS QUESTION: What is the name of the greatest rock band in history, aptly titled so by 
their biggest fan Dr. Anslyn? (2 points) 
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o 

H~ 
A B 

oo 

~ ~H 
D E 

~B'
 
F 

IG H 
o 

~OH o~ 

J K L 

List of Possible Reaction Names: 

Aldol Reaction 
Claisen Condensation 
Acetoacetic Ester "Like" Synthesis 
Malonic Ester Synthesis 
Michael Addition Malonic Ester Synthesis 
Michael Addition Acetoacetic Ester "Like" Synthesis 
Robinson Annulation 
Enamine Alkylation 
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