Sample Exam, #2. March 2002

CHEM 263, Section B2

1. (12 pts) Structure and Nomenclature

(2 point each)
Draw structures for which names are given, and name the given structures by any accepted system
OH
a) CHyCHCH,CH,CH,CH, 2-hexanol
b) 3-iodo-1-propanol ICH,CH,CH,0H
Il
c) CH,=CHCH,CH,CH,CH 5-hexenal CHO
d) benzaldehyde
e) 0
[ j 1,4-dioxane
O
) CH;
C=N-OH

benzophenone oxime

2. (9 points) Physical Properties
(3 points each)
a) Explain using diagrams why phenols show acidic properties

. OH - 0] 0} 0]
The proton on the OH group is Q _
quite readily lost since the @ — © <_>© _<—>© <>
resulting anion is stabilized by

resonance
b) Ethers tend to be unreactive and insoluble in water. Why do they dissolve in concentrated sulfuric acid?

Concentrated sulfuric acid is strong enough to protonate the oxygen atom of the ether. This formas
an ion which is soluble in aqueous solution.

¢) Why are epoxides very useful in organic synthesis?
They are reactive and add two carbon atoms to the chain.



3. (34 points) Reactions

A. 3 points each. Draw the structures of the major organic product(s) (if any) of the following reactions.

excess HI
a)  CH,CH,0CH,CH, > 2 CH;CH,
OH 0
H,CO CH
) H;CO “H;  (k,50,),NO 3 :
) — =
H,CO H,CO
o}
Br
H
C) 3 Na
+ /CH- OH > no reaction
H,C
H,;CH,C CH,CH 1) O; H,CH
d) N e e T2 - 3 2C\C=O
H,CH,C” CH,CH, 2) Zn, H,0 H,CH,C”
g
P C=0
V7
e) HC=C AlCL
0 > + CH,;COOH
H,C-C
%
CH,4 CH,
HAC Hy C.H i
D cp ) CHs  Ch—chH, 23 CH—CH,
25 CH—CH; + NH,NH, > N\ C
C | Iﬂl
5 HN— ~NH



B. (4 points each) List the reagents which will accomplish the following transformations.

More than one step may be required

a) OH OH
1 mole Br,/CC,
)
(no catalyst needed)
Br
OH OCH,CH,CH,
1) NaOH
b >
) 2) CH,CH,CH,Br
{7
1) Hg(OCCHy),
_CH,CH, CH,CH,OH CH,CH;
©) H,C=C »  H,C—C—CH,CH
CH,CH; 2) H;0" 3 | 213
OCH,CH,
COOH CHO
1) SOCl,
d) >
2) LiAIH(OC(CH5),)
NO, . NO,

or H,/Pd-S



3. (10 points) Reaction Mechanisms

(5 points each)

a) Choose a specific alcohol and alkyl halide and show the intermediates in the Williamson ether
synthesis.

Na R
CH;OH ——m» CH;0™ Na

CH;0" Na® + CH3CH5C?3r —>  CH;0CH,CH;

b) Draw all of the intermediates formed in the following reaction:

CH; 1) I,, OH"
—_—
2)H;0"
=0 COOH
CH,
OH
CH; CH; CH;
OH
» >
Iﬁl
0 ¢=0 =0
CH, CH,I CHI
I
CH3 N CH3 CH3 i CH3
CHI. + H3O I2 OH
3 D — - D
=0 =0 =0 (=0



4. (12 points) Syntheses
(6 points each)

Show reactions by which you could synthesize the following compounds from the indicated starting
materials and any inorganic reagents required.

CeHs N\
/\C=<:' from O\/C4<:' and CH;Br
H5C CHY

O\\C4<:| 1) diethyl ether HO\ C\
+  CH;Mgl >

/ 3 + /

CeH's 2) H;0 CeHY

CH;

C6H5\C=<j ‘/HzSO4/H20

Cl CHj C CH;
from
b) CH,OCH; cno ad  CHOH
C CH; C CH; C CH;
NaBH HBr
CHO ke > CH,OH ——mm» CH,Br
CH;0H or PBr;
CH;0H/Na
Y
cl CH;
CH,OCH;

5. (12 points) Spectroscopic Identification
A compound (C;;H40) has a strong peak in the infrared spectrum near 1700 cm’!. Inits NMR
spectrum, there is a doublet at & 8.0 (integration 2) , a multiplet at 8 7.5 (integration 3), a triplet at 6 3.0
(integration 2), a quintet at & 1.7 (integration 2), a sextet at 6 1.4 (integration 2) and a triplet at 6 0.9

(integration 3). What is the structure of the compound? Assign the protons to the signals in the NMR

spectrum. 075 H $8.0

The compound is ? 1.7 809
§7.5 CCH,CH,CH,CHj
83.0 o014

H H 68.0
875



6. (11 points) The fungus responsible for Dutch Elm disease is spread by European bark beetles
when they burrow into the tree. The aggregation pheromone emitted by the bark beetles is
4-methyl-3-heptanol. Suggest a synthesis of this compound from the indicated starting materials

HO- (le— CH,CH, from I-propanol and 2-pentanol

4-methyl-3-heptanol

pyridinium chlorochromate O
H;CH,CH,C—OH > H3CH2CH2C—C<

H

PBr;

H;C-CHCH,CH,CH;  ————> H,C-CHCH, CH, CHy
OH Br
Mg
Y
MgBr
H,C-CHCH,CH,CH, O 1) ether H3C~CH—CH,CH,CH,

=

H 2 HO

MgBr HO-CH— CH,CHj



