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Please use a non-red pen. Answer questions in |(14) 3. (121,6.

the provided space. If you write any answers
on the back of the page, indicate this on the

front of that page. Good Luck!

Note: Points appear in ( ) and in margin.

([::) 1. Write step-by-step mechanisms for each of the following reactions. Use
arrows to show electron flow.

(a). 1. CHz2=CH-E-CHa
OzEt EtONa/ EtOH b+
2. H30* (~H20) ’/ 02Et
6
kS
(b). l ‘ [
1. CH3CH2CH2-1 ,—+ HzCH2CHa + l |
2. Ha0* ﬁN‘
T
NOTE: There are 2 steps
"F%‘ here. Do both mechanisms.
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[11) 2. Write the structures of the necessary inorganic/ organic reagents or the
expected major organic products (A to F) in each of the following conversions:

(a). HOCHz2 A. B C. CH3OCH2
0. o4

(‘,,//j.
ot kO T akf by

(1Pt | D.
ERCH)

CH30-CHz2 F.
0 4
"

hDCY

(b).
EOzEt @<<::] Write the structures of needed organic/inorg reagents,
--F  HO-

H2 and organic intermediate products (a to h):

OzEt
[ lzzpf- :; Cc. d. e.
/
CHCH)
b. )
D —_

HO@—<:::] ‘4F7 h. g. f.

- 0y —

(c). Intramolecular cyclization reactions, such as the Dieckmann

condensation of a diester to prepare a B-ketoester, are best carried out in
very dilute solutions of the compound to be cyclized. Why is this so? (circle
one correct answer).

It is then possible to use less base.

The reagents used are generally expensive.

A smaller amount of the compound to be cyclized can be used.
Intermolecular condensation is minimized at low concentration.
. The concentration factor is not important.
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3.
[’ ) Write the structures of the major organic product(s) and/ or reagents
¥ and intermediate products for each of the following conversions:

OH ——————} » @:COH
3t @ heat Hz CH=CHz
b. Ha KNH2
r - NHa (lig)
) —
ot
C. 0z2Et NH2
EHz X0  NaOEt/EtOHp=mrb
O2Et NH2
3p€
d.

0 0
2z | CH2CH3
¢t SIS s
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(/7) 4. Write a chemical reaction or a test which differentiates the members of
each of the following pairs of compounds. Write the structures of all major
organic/inorganic products that form. For a test, write also what you see. Rr BOT

C9M povADS,
CO2Et O/COZ Et

(a).

or¢

(b).
02

6,% NO2

(c).
HC= Hi=0
HC-OH H2CH2 CHa

HC-OH
6” Hz-OH

Ay



(22) 5a. 2-Methylcyclohexane-1,3-dione (M) can be synthesized from (circle correct

answer):
1. 1. CHaMgBr p 2. KMnOa »
2. HaO* Ha NaOH/H20
Lt
3. CH3aCH2CCH2CHCH2C02Et 1. NaOEt ’ 4. CH3CH2(CCH2CH2CH2CO2Et 1. NaOEt »
8 Hs 2. HaO* g 2. HaO*

5. None of the above.

(b). Write the structure for M
based on its name.
e

(d).

the described reaction occurs.

(c). Write a possible structure for the
mono enol of M. Is this structure
exg&gﬂ; to be more stable than are
mostnen s? Explain your answer.

(#%)

which of the following sugars will not lose their optical activity after
Explain and write the structures of the

expected major organic product(s)FIg ALL 3 REPOTIONS

NaBH4

=0

H
H
H

-0H
-0H
H2-0H

3.
e

5(e). In the reaction of HIOs« with
consumed?
product.

SPt

Hz2-0H S

Also write the structures

2. dil. HNOs

HC=0
HC-OH

H
(3¢, 3éEOH

¢H2-0OH

sorbose (8), how many moles of HIO4 are
and number of moles of each expected
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(y
(.,7 6. Write the structures of the expected major organic product(s) or the

necessary inorganic/ organic reagen

(a). CH3aCH2CO2Et + CH3CH2C02Et 1. NaOEt/ EtOH ,~F

3% 2. H30*

(b). CH2=CH-@-CH3. 1. Ph2CuLi r,—*

3P(_ 2. H30*

Write a structure fer :

(d). a non-reducing sugar or sugar
3 derivative

W

(c). a D-aldopentose

3t

ts for each of the following conversions:
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