Chemistry 220b, Section 1

Exam 3 (100 pts)
Thursday, April 2, 2015
Chapters 13, 15-23

Name

Write and sign the VU Honor Pledge:

signature
This exam is closed book and closed notes
NOTE: ltis difficult for me to give you partial-eredit if you do not show your work!
Neatness counts
Stereochemistry counts are indicated
Good Luck !!
| 2
H He
Hydrogen Helium
1.00794 4.003
3 4 5 6 7 8 9 10
Li Be B C N O F Ne
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
6.941 9.012182 10.811 12.0107 | 14.00674 | 15.9994 [18.9984032| 20.1797
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar

Sodium
22.989770

Magnesium

24.3050

Aluminum Silicon Phosphorus Sulfur Chlorine Argon

206.981538 | 28.0855 [30.973761| 32.066 35.4527 39.948
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1—11. Multiple Choice. Choose the best answer for each of the following questions. (44 pts)

1. Which is the final product of the following reaction sequence?

o 0O Ha0O~ CHiOH  Hy00- CHsOH  NaOH,H0
OCH3 /\/Br /\/Br then H30+, A
a) (0] (0] b) 0O C) o d)

%H s~ Ao~ )J\C \/\)O I OCH,

2. Which of the following is a product of a mixed aldol condensation?

a) (@) b) 0

3. Which is the product from the following reaction?

C) (@] d) o)
\)J\/\ P

@)
0

LDA, THF )J\OCHS
—_— > -

a) o b) 9 o o d o o
O
- ol OCHg
4.  What is the best reagent for the following transformation?
(0] Bro
O)LOH — <j)LOH
c)
PBI’3, Brz,
then H,O
5. . Which'is the product of the following reaction?
@NOZ Fe, HCI, H,0
then NaOH, H,0

b) c) d)

©/NH2 C|\©/N02 ©/N2+Cl_ ©/C|

b) © d)

a)
Br2, H3CC02H CuBr, Hzo

| N-Br, peroxides

0]
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6.  Which of the following contains a secondary (2°) amine?

a) C) d)

b
) o [\
NG NH “N~CHa N
N ’ 2 HO/\/ A

N "CHs CHj

7.  Which of the following reaction sequences does not afford benzylamine?

)

N -
a) ©/\OH PBr; ) KOH, H,0, A ©/\NH2
— 2 e~ "

)

b) OH SOCl, NHg, NaB(CN)Hg I\ NH,
=

0 NH2  NaNO, HCI  CuCN LiAIH,, THF NN,
H0 then H,O %

d) a, b, and c all afford benzylamine

8. What is the correct order of acidity from most acidic to least acidic?

OH OH OH _~_OH
0 O LSO O
cl cl HeCO™
) OH \ O _ | A~ OH
>
cl H4CO N =
/©/OH

OCHj

OH OH
0 el
HaCO

@)

o)

T
%

OH

A3
:
o
<\\><§E
\%
o]
I

HaCO

d) OH

Cl

Q
@

cl OCH,
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9.  What is the stereochemistry of the following Fischer projection?

CH,OH
=)
HO ——H
HO ——H
CH,OH

a) (3R, 4R) b) (3S, 4R) c) (3R, 45) d) (3S, 45)

10. Mannohepulose is one of the few natural hepuloses (found in avacodos). Which ofthe following
is the Haworth representation of the S-pyranose form of D-mannohepulose?

CH,OH
0
HO ——H
HO ——H
H——OH
H——OH
CH,OH

D-mannohepulose

2) HOM,C b) HoH,C C)HOH,C d) HoH,C
HO @HZOH @H HOFH o OH @H
H H OH OH OH HO H o H
H OH HO CH,OH H CHOH o CH,OH
HO HO H H H H OH OH

11.  Which two of the following aldopentoses gives the identical alditol upon treatment with sodium

borohydride?
CHO CHO CHO CHO
H——OH H——OH H——OH HO H
HO H H——OH HO H H——OH
H——OH HO H HO H H——OH
CHz0OH CH,OH CH,0OH CH,OH
D-Xylose L-Lyxose L-Arabinose D-Arabinose

a) L-Lyxosesand L-Arabinose

b) L-Arabinose and D-Arabinose

c) L-Arabinose and D-Xylose
d)"L-Lyxose and D-Arabinose
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12. Provide the missing substrate, reagent(s), or product for each of the following (18 pts)

A (~200 °C)

@)
Y
(e
T
\

5 -

CHO 1) HCN
Ho——n 2) H,, Pd/BaSO, o CH‘H7 1 CHSH
H——OH 3)HZ0 >  HO——H HO ——H
H CHOC';H H—<0H T H—{-OH
2 H—=0H H——OH
CH,OH CH,OH
HO HO
HO HO
NS Rl o =N
HO » HO
HO OH HO OCH,CH,

(-

é Q NaB(CN)H,
H

O 1) H4C-l (excess) m
” ."//\ ~ .

2) Ag,0, H,50, then A

0) (0]

[ j \)J\OCHS o 0
\/& then H,0O

z
Y
oi
o)
o
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13. Complete the following reaction sequences by providing the correct reagents and the structure of
the intermediate. (18 pts)

Y

Y

MgB
i (H3C)oCuli o ©/ 9= HO
? CH

3

Y

Y

Og, then Zn(0) NaOH, H,0, A
r o a

14. Synthesize 4-butoxyphenol from phenol. Note: Brevity is the soul of wit and organic synthesis.

(10 pts)
/\/\O
OH

4-butoxyphenol

OH

/\/\Br
NaH
o]
AN PN 0 "N A
o) )LCI o o)

mCPBA KOH, H,0
AICI, >
o]
HNO, o T or
o]
o AN o N 0 N /
© H.,, Pd/C © NaNO,, HCI © H20, A
v >

NO, NH, N, C-
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15. Give a complete, step-wise mechanism for the base promoted condensation of methyl propionate.

(10 pts)
0 HACO-Na*, HsCOH e 2
2 3 » 73 L
\)]\OCHS then H30* \)%OCHs
(o 05 0 HsCO_0) /O
— < \gl\ . ~
OCHs OCHs OCHg OCHs
H H

O O 0 O then H3O*

O O
_— —
\)JO%J\OCH:», D Noom Noom
H

+
H-OH,
¢



page 8 of 8

Problem 1-11: (44 pts)
12: (18 pts)
13: (18 pts)
14: (10 pts)
15: (10 pts)

Total out of 100:




