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Problems 1 to 25 (3 pts each): Please use the
front of the Scantron form:

1. Which of the following compounds is a key
intermediate for the reaction in the box?

e}
1. 2 EtMgBr.
OCHg e i
2 HoO, HCI

o
O/‘\OCH;; B) O/KE
OH

Et : '
(j/j\ooH3 D) O)\Et

2. Which of the following represents the
structure of (E)-4-hydroxy-2-methyl-2-butenal?

C)

3. Which of the following compounds is able to
_undergo self-condensation by aldol reaction?

o

w

4. What is the intermediate of the followmg
reaction sequence?

Q,,,.
@ 0

2!
1,04 Proline @/K

2 2. (CHy),S
59 G4 2Otk (Aldol condensation)
‘_% (Ozonolysis)

’ J\?;Q%’Y T es o
¢ 4o / '

5. Which of the following is most acidic?

g W
HSO—QCOOH

8. Inthe conversion in the box which of the
following acts as a nucleophile?

O
excess NHa
Cl + NH,CI
/
A) NH,4CI
/

o}
C) HCI Cl
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ng is ékey intermediate

- 3‘ ;
V 2 Hs0, HCl

= Sﬂonsiderthe transformation is the box. What
_is the required reactant?

2

OH
¢ -
N ~o N

cal. H80,

A) ethyl acetate B) propanal

D) DMF

-

.
-

9. Which of the following is LEAST reactivé
towards nucleophilic acy! substitution?

A) acetyl chloride B) acetic anhydride

C) ethyl acetate WF <
U top

10. Consider the ester shown in the box. Which
of the following reagents is expected to
reduce this compound?

0
HaCO

A) NH,4 B)/HzS<OA

C) NaOCH; D) LiAIH,

11.What is a major product of the following
Aldol condensation?

2 ~LHO

3 N

NaOH, H,0O ¢ CHO gentle heat .)

Yo

- K
&~




‘ 14. The reaction below involves an intramolecular
12. What is a major product of the reaction Claisen condensation (also called Dieckmann
sequence shown in the box? condensation).

- \
oA 16 ! What is the structure of the product?

PPhjy BulLi acetone q
B -~ . - OFt 1. EO" (= base) ”
OEt 2 H,0* (= neutralization)
0
A) B)
>_//_ OEt o
A) B8)
= OEt OFt
0
9 D) 0
c) _ d?/loa °
V-~ '

15. Which of the following represents the enolate

'H NMR of the major product of ethyl acetate?

D) HeX

A : ‘ [ nmLJd :

@
H.C —QFt

13. Which of the following cannot be prepared by

treating ethyl acetate with a Grignard or o ,

organolithium reagent? box // ,jc:@fdi <
i

. CH3OH 1. LIAIH
; /J( cat, H* 2. Ho0, HCl

16. What is‘a major product of the reaction in the




17. Consider compound A. There is are several 19. What are the products of the reaction of
ways of synthesizing this compound, two formic acid with *®0 labeled methanol? °
examples are given below:

O
Example 1. I 18
. — e
wOo  * HOQ ?

i H cat. Ht
H y

Br Mg 1.excess CO, ‘

S Compound A
2. HCL H,O .\
Example 2: + H’O\H

Br KCN HO
@A —_— e Compound A
HoS04

What is the structure of Compound A?

D) 0 s incorporated both into
the ester AND into the water.

L

OH

. . i 20. What is a major product of the reaction
18. The following reaction sequence results in an sequence shown in the box?

amine. What is the structure of that amine?

o}

SOCl, CHyCH,NH, )
1, LiAIH, 9 Q/Z(OH :

(excess)
2. H,0

B) [
cl
NHCH,CHg

D)

P

CH,CHg



ing crkectly describes a 23. Which of the following represent a key step
hanism of the reaction for the reaction in the box?

EtOH o)

PN

cat. SO, HsC”~ ~OEt

0
oG

S H ) O—H
o Et-—O\:
A H
//(«g\ N :@~H Y
C) /‘ch—</3 D) Hg% o
_ F O—H . (')(_-D*H
Bt—O; B=0 g
q ' H

onsider the protonation of benzamide

showi I the Box: 24. What is a major product of the reaction in

the box? - IR of the major product: 3422

(br), 1739 cm’™ . 94
o~
O ind
+ /ﬁ\/\j\ 1. NaBHy, MeOH
s OCHs 5 1,0, He *
not formed P
o
A OH 0 B) OM//*’
/l\/\/lLo “ <
C) D)

OH -~
%//\
OCHg




25. The reaction of 2,4-dinitrophenylhydrazine with aldehydes or ketones has been traditionally used to
characterize such carbonyl compounds. What is the product of 2 4-dinitrophenylhydrazine with
cyclohexanone?

NO,
NHNH,

0O (2,4-dinitrophenylhydrazine -
é 2 é/ 7%7 L=l e e

acid catalyst

Problems 26 and 27: Please use the back of the Scantron form.

26. (18-pts) Identify the functional groups in thehyrolecule belicyv: Ch(yse from the follpwing:/algefrﬁgé, ,
kdtorie, oxime, imine, hydrazone, acetal, al¢oHol, nitrile, aeid, éter, e@id’é/ ,qmin‘é’, anhydride, acid—
chloride. Please use boxes 51 to 59 on the back of the Scantron form. ~

, Cab ey &
teT Box 56
e OH O

O
/(»%c? {s Box 54

DO NOT FORGET TO ANSWER PROBLEM 26111




[

27. (6 pts) Please provide the required reactants or reagents. Please write your answers into lines 66 to 71.

OO City U4, /X?k

Line 66 Line 67

]
HO H H:CO _ocH, HOLHO  HiCy]
H3CO/U\©)< HsC H
(Addition of Grignard reagent

-
TSOH (= H7) or organo lithium compound)
(Ester and acetal formation) W

Line 68 0

N y B

(Aldol reaction)

Line 69 2 ~ P — -
(0] l t { \/
PN : 2
(Wittig reaction)
o) Line 70 o} Line 71 0
™
Ho)j\© ] al \/lk©

l

(Formation of acid chloride) (Acyl substitution

using a Gilman reagent)

END OF EXAM




