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I Multiple choice:
‘1. Which reactions below can be used to prepare. an ester?

a) 11, IV
by 1, III
c) I, 1T
d) 111, IV

_OH
1@—303 E?.E’L.g;o

0
i OH
iy @—coem" + Q’
on :Xe g
m dor + O
OH
™ cmi, + Q/ _heat

2. Which structures below are aromatic?

a) 1I, III
b) I1I, IV
c) I, III
d) II, IV
£ OO
Pl § 6
CH;
1 i g : ot v

3. Which is the major product of the following reaction?

o
HC?

! ) Be

‘V m‘@ 2

mrg

o o
HC? -
D O
Br Br
o o
BE HC
OO Loy
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4. Which is the major product of the following reaction?

0
ccl
ccﬂ,c:ﬂ2 A,

o

5. The following mixture was extracted with 1 M HCI, followed by 1 M Naod, followed by ether.
Which compound below is recovered from the acid soluttom?

a) IIIX

b) 111, IV
c) 11

dy I

6. Which is the correct structure for diphenylamine?

NH;

@O o OO
OO T

7; . Indicate to which side, if any, the following equilibrium lies:
or HO’
A. to the right B. to the left
C. equally to right and left D. cannot be predicted
E. major product is an enol or

enolate ion, respectively
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8. Which of the following sets of reagents would convert benzyl bromide

to phenylethanoic acid?

CH,Br o CH2CO2H
O —

A, HyCrO4 B. 1. Mg, ether C. HCO, K
'H;0 2. COz+
3. H;0
D. 1.NaCN E. both B and D
>

2. H*, H,0, heat

9. What would be the major organiec product of the following reaction?

o)
" 1. LiAIH,

~NH, —— 7
; . 2.H,0

H,OH B. C.
©/C 2 @CHZNH2 ?l
@lm
D. E. CH
L O

10. What would be the major organic product expected from the following

reaction?
1 1. CH;MgBr (xs)
CHy —C —OCH ,CH —?
2 M 5 H0 |
A. ?I B. (iH c. OH
l
CHy ==C =CH,4 CH, —(i =CH,CH, CH, —(i =0CH,CH,
CH, CH4

D. ciH E. ?H

CHa—%-CHs CH3—Cl-CH2CH3

CH, CH,CH,4
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/. Which are the best conditions for the preparation below?

dom

—ie

CHy

SOChL
) —»

b) NaOH

I ™

\CH3

CHy

(CE)NH

(CB3)INH

<) _EEEL,

CHyCHBe

Iy (CH3;;NH
room temp

N\

12.

The product of the following reaction would be:

0

0

b + CH3CHZ0H e ]

A. @E:och ,CH3
0,CH2CH3
D. HO
CH,CH3
o)

O

\3.

CH;CHzCHzﬂCHﬂQCHzCH3
CH,CH3

a) ethyl 2-methylpropanocate
b) ethyl butanocate
c) butyl ethancate
d) 2-methylpropyl ethancate

c. CO,H

OzH 02CH2CH3
E. 0 0
1 {1

-

OCH,CH3

Which ester is likely to underge a Claisen condensation ta give this product?
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/4. Which are the reactants for the aldol product shown?

0 <;:n,
‘ (EKCECH:CH;
- OH

CH; CH,

[ t .
8) CH,CH,CHCH + 020' B CH;CHCB',%E + &o
& &
0
e : ,CH + o
(03 v

CH3

15. A-Grignard reagent is prepared by reacting. cyclopentanol with first thionyl chloride and
then magnesium in ether. The Grignard reagent is then. reacted with. acetaldehyde (ethanal)

reactions? ’

a)O‘fg:ema) 2 o[ -cmemon of )cmocn,
iy -

16. Which is the.malor product. of the follcowing. reaction?

- H,0- (. ;ﬂur .

<:>=o amm, HCt Mg

L o

)

IT. . What product is formed in the aldol condensation of propanal?
KOH
————————-
CH;CH,CHO ?
HO

A. B. H C. '
\jkrDHO \j\rﬁHO \jkrOH
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18. Which is the majar producﬁ.of the following reaction?
(l)[ NaBH
Qe

19. Which is the best procedure for the preparation»below?

o} ﬂ _

CHsMgBr_  KCr 0y

) wsos T

H;804 H2804
Ag(NH,),  CH;Mghr  NaBH,
RIS AL it i Rt

b) NE,H,0  H2SO4 H,0

o e HCL Mg H;CO_  PCC

H30 ether
LiAle, HBr Mg cb,
9 H.0 cther 830+

20. Whbich compound is a Schiff base?

) 0“1‘1&: b)Hzﬂ—NG c)cﬁ;ca:}gnggs} & E>=NH

21. Which structure is the major tautomer of 2-pentanone in aqueous acid?

®on on OoH OH
.))k/\ b))\/\ c)/g/\ 4)/'\/\
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22. Which compounds below undergo thermal decarboxylation?

a) I, II

b) I1I, 111

c) III, IV

d) 11, IV

COH
10
COH

23

24. .

o]
i o

1]

~_COH
o OH

8

Q o ?
O gOE ‘ CE:&OH
n—Cl—-GEg

Cay

What reactants would be used to produce cinnamaldehyde?

: A CHO

cat. NaOH

———————-

H,O

?

CHO
+ CH,CHO

¥

Hs + CHFO

Q

CHO
+

0
1

c
HiC” “cHO

What major product would you expect from the foiibwing

reaction?
é)

CH=0

——evna——— 7
Na' "OCH;
CH30H, heat

CH,

.

C.

&ms
0]
&7/ :

A. HO ;CH3
D
(5"”2
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II. Each compound gives only one signal in its "H-NMR spectrum. Propose a structural formula
foreach. 6%

a) C3HeCl

b) C3HeO

Il. Following are two constitutional isomers of molecular formula CgH120;. 6%

o CH3 CH3;
CH3éOCCH3 CH30C—(:3CH3
CH3 CHj
(1) (2)

a) Predict the ratio of areas of the signals in each spectrum.

b) Show how to distinguish between these isomers on the basis of chemical shift.

——y

1V. Predict the number of signals and the spusuig - ... ... ~» vaesr signal in the TH-NMK spes
of each compound. 6%
a) CH;CH;('ZCHZCHg

b) CH;ﬁCH(CH;)z

V. Calculate the index of hydrogen deficiency of the compound, C:Hi402. =~ 2%

L. Answers
1 6 11 16 21
2 7 12 17 22
3 8 13 18 23
4 9 14 19 24
5 10 15 20 25




