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Part 1 {58 (70%)

1. Does each of the following pairs of structures show the same molecule or different
molecules? (6%)

CH, CH,
H I H H A H
(@ d (b) d
/Y ST S /ﬁ/ and ) ep cH,
. : CH, H
OH H
OH H o HO
(©) s (d) ”°’E/o H 0
CH, A'/ and )\
CH, CH, 0~ YcH

2. Draw the most stable conformation of each of the cis and trans isomers of the
following: (6%)

(a) 4-phenylcyclohexanol (b) 1-bromo-3-chlorocyclohexane

(c) 1-t-butyl-2-methylcyclohexane (d) 1-isopropyl-4-methylcyclohexane

3. Draw alternative resonance forms for each of the following and explain which is the
most important contributor to the resonance hybrid. (6%)

+ . +
(a) CHyCH—C=CH,  (b) CH,CH=CHCH=CH, (c) CH3CH—OCH;

4. Discuss possible aromaticity in each of the following. (6%)

@ ®) © @ &
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5. Ethanal gives a cyclic trimer called paraldehyde in the presence of a catalytic
amount of acid and moisture. Propose a mechanism for this reaction. (6%)

Me (o} Me
s §oe T T
H H,0 \'/

Me paraldehyde

6. What are the main products, if any, of the following reactions? For those where you
think there will be no reaction, give your reasons. (6%)

o (o]
(a) + CH3O0H ———> (b) + CH,0H ——>
CHa)J\CI CHa/U\ NH,
0 o
© M+ cHnH, — @ M +cHcop —>
CH3 OCH3 " CH3 OCH3

o 0 0
e /U\ )k + NHg* - —— > + CHyCH,0Na ———>
©) 0 * ® CH3/U\OCH3 T

7. Identify the structures of the main products of the following reactions by giving curly
arrow mechanisms. (6%)
CH,COH

A A
() H,NCH,CH,CH,CO,H ———> (b) I Lhcom + NH; ———>

8. The following are natural amines called alkaloids. Assign R or S configuration to all

the chirality centers. (5%) -
HO

Me_,
COZME
0 A1 IH

4 0
NMe 1l
+=0-C

Ho™ R

nicoting morphing cocaing

(tobacco) . (opium poppy) {coca plant)
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9. Give a mechanism for the following reaction and deduce the structure of the product.
- (5%)
e}

Et;N
qu\/C' + g >SH ————> cH;0s,
CH20|2, rt

10. Draw the structure of a main product of each of the following reactions. (4%)

I/\OH c/\

(a) [ . KOH

“ “ "ll O, |e”UX
0 2

Ci
OH < NaOH
(b) 2 +2 0 .—8>
BuOH, reflux
OH <
Cl

11. The following results show relative % ratios of products in two pairs of reactions.
Explain the different selectivity in each pair. (6%)

. Br
(a) R\& NeORt \/K \)\
ElOH
" R=CH, i
(CH,3);C 87 13
OTs OR
/\)\ ROTK /\)\

(b) — N N0+

R = CHy(CH,); 126 132 74.2

(CH3),C 44 0.8 55
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12. The following question(s) refer to the mass spectrum shown below. (4%)

100 —
80—
ry . M= 156
5 | M =158
T 60—
. s
£
Q 4
=
-
_% 40 —
o
20
0 Wﬁ‘l‘ﬂﬂqmmmmwmuupmﬁ |i|||u|| ! !pmpnmrp'rnrm'rrrnnmrr
Z3 20 73 100 123 130 175

m/z
The base peak in this spectrum occurs at a m/z of
This compound contains C, H, and one other atom. The other atom from the mass
spectrum is

13. Identify the compound (CsHsO2) that gives the following 'H NMR spectrum. (4%)

3H

de
2H
A

2
PP
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Part 2 B85 (30%, 1.5% each)

1) Whatis the relationship between alcohols I and II?

OH -
U @ \\\\\\OH

They are:
a) different conformations of the same compound.
b) constitutional isomers.
¢) enantiomers.
d) diastereomers.
e) identical.

' What is the relationship between alcohols I and I1?

/,U SN

They are:

a) different conformations of the same compound.
b) constitutional isomers.

c) enantiomers.

d) diastereomers.

e) identical.

R

i [2545] %
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3)

a)
b)

c)
d)

€)

4)

a)
b)

c)
€)

#£_13 A %K _6 R A [E5E] %

Select the structure of benzyl methyl ether.

T cH -0~ )-CHs

GHy,  CH,
v CH3—®—CH2—O—CH2—©—CH3
I
II
III
v
\Y
What is the nucleophilic species involved in the initial step of the reaction below?
‘ OH
Hg(OAc
&( )2 q 0 HgOAc
THF. H,0
OH
Hg(OAc)2
H,O
Cyclopentene

the THF/H20 complex
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5) How many stereogenic centers are in the following compound?

Y, N
a) 1
b) 3
c) 4
d 5

e) none of these choice

Which of the following compounds are chiral?

& e

\>"ml|lll

\%

///, s
",

a) LIV,andV

b) Ilonly

c) IHandIII

d) Ilonly

e) all compounds are achiral
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7) What is the major organic product obtained from the following sequence of
reactions?

Li H20
- o
Cl
Et,O
a) 2-pentanol
b) pentane
~¢) 1-pentene
d) (E)-2-pentene
8) Pairs of enantiomers are:
CHs CHs H
HaCawreat C| C]—_'[dCH3 H3o—=|—-C|
CH,CH,CH3 .CH,CH,CHj5 CH,CH,CH3
I I 11
CH,CH,CHj3 CH,CI
H30>=|<C| H>T<IH
H CH,CH,CHj,
v Vv
a) I, IT and III, IV . &
b) L II
c) I, IV
dIv,v

e) None of the structures.
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9) What would be the major product of the following reaction?

excess NBS
——— ?
ROOR
Br
Br. Br
Br Br Br.
Br
Br
I
13 18 v
Br Br
\'%
a)l
b) II
c) Il
d v - i
eV

10) What is the correct assignment of the functional groups in the following
comgounds?

0 0 o
NH )l\ /“\ /U\
NHCH3 N
H

1 2 3
a) 1=amide; 2 =imide; 3 = nitrile
b) 1 =lactam; 2 = amide; 3 = imide.
¢) 1=lactam;2 =imide; 3 = amide
d) 1=imide; 2 = amide; 3 = lactam
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11) Whatis gle IUPAC name of the folIowing compound?

Ph/\)tN(CHm

a) dimethylamino-3-phenylpropanoic acid
b) N,N-dimethyl 2-phenylethyl amide

c) N,N-dimethyl 3-phenylpropanamide

d) dimethyl 2-phenylpropanoylamine

- 12)  'Which molecule does not have a dipole moment?

a) F

b) %/F

> O
5

o U,

13) What alkyl group is attached to the oxygen in the following ester?
\/\"/O\( -
e

a) ethyl

b) propyl

c) sec-propyl

d) isopropyl

e) None of these choices.



JFERE 0L FEALHEEANE SRR
RAroraan| AGFERTCE S T4A

FRAE (KRAB)  F 20502 ~ 0706)
£_ 13 A-H_11 R *HE [EEXE] BE

14) What alkyl groups make up the following ether?

DN

a) Isobutyl and methyl
b) Methyl and butyl

c¢) Ethyl and isopropyl

d) Methyl and sec-butyl
e) None of these choices.

~ 15) What functional groups are present in nicotine, an addictive substance found in
tobacco?

a) two tertiary amines

b) two secondary amines

¢) phenyl ring and tertiary amine
d) secondary and tertiary anime
e) none of these choices

16) What functional group is present in the following compound?

E>—coch3

a) alcohol
b) ketone
c¢) aldehyde
d) ester

e) ether
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17) IR evidence for the presence of the C=C would be most difficult to detect in the
case of which of these alkenes?

2) AN

.e)

b) NN
c) _>='\_
d) >=<

/=_<

18) Which C4HsBr compound gives a triplet at approximately 3.5 ppm in the TH
NMR spectrum?

/\/\Br /Y )\/Br. X
3 4

Br
1 2
a 1
b) 2
c 3
d 4
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19) Which CoH100 compound gives the following 'H NMR spectrum?

oH OH 3H f3H

(

) J)
s 7 & s XT3 T 3 1 %
PPM
O '
.O /
" o/\/
/O
1 2 3 . 4
ay 1
b) 2
c) 3
d 4

20) Which of the following bonds (ciréled) gives the weakest absorbance in the
infrared spectrum?

" Cz HC—€C=0r—CHy o CHa /\@\



