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PART I : Multiple Choice(50%)
Identify the choice that best completes the statement. (2%/pt)

1. According to atomic theory:

the nucleus is positively charged.

the nucleus contains both charged and uncharged particles.

the electrons contribute very little to the total mass of the atom.
the electrons are focated in the atomic space outside the nucleus.
all of these

oop o

2. Which of the following statements is not true?

a. The carbon—carbon single bond of an alkane is weaker than the carbon—carbon
triple bond of an alkyne.

b. The carbon—carbon triple bond of an alkyne is shorter than the carbon—carbon
double bond of an atkene. '

¢. The carbon—carbon triple bond of an alkyne is exactly three times as strong as a
carbon-carbon single bond of an alkane.

d. The carbon—carbon single bond of an alkane is longer than the carbon—carbon
triple bond of an alkyne.

3. The following spectes forms during an organic reaction.

(i
H—C—C
H H

What is the formal charge on the carbon atom indicated by the arrow?

a 0
b. +1
e
d. +2
e. 2

4. The most stable conformation of an alkane occurs when
a. carbon—carbon bonds are staggered and bulky groups are gauche.
b. carbon—carbon bonds are staggered and bulky groups are anti.
¢. carbon—carbon bonds are eclipsed and bulky groups are gauche.
d. carbon—carbon bonds are eclipsed and bulky groups are anti.
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5. What is the major organic product obtained from the following reaction?

0
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6. Name these groups (left to right).

CH, CH;  HC CH,

e o/ S W

oS T

where www represents the parent chain.
sec-propyl, sec-butyl, isobutyl
isopropyl, isobutyl, sec-butyl
sec-propyl, tert-butyl, isobutyl
isopropyl, tert-butyl, isobutyl
isopropyl, tert-butyl, sec-butyl

°cpe g

7. How many constitutional isomers are there with the molecular formula CgHys?
a 3 ,

oo gt
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8. Substitution of which of the following groups on a cycloalkane would result in the greatest amount
of steric strain?

a. bromo

b. ethyl

c. isopropyl
d. hydroxyl

9. Which of the following structures represents rrans-1,2-dimethylcyclohexane?

a. Ci,
CH,
N
H,C
C. CH;
CH,
d. CH;
H,C

10.  Which one of the following structures represents a different compound from the other three?

2 g N\ ok,
b. CH;
cr; |
H CH,
C. H H
H3c®®n
H H
4. CH,
i v,
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11. Which of the following has a plane of symmetry?

a. boot

b. laboratory beaker
¢. hammer

d. bothbandc

e. none of these

12. The numbers on the carbon center of the following molecule represent atomic numbers.

o

The molecule is in

a. the R configuration.

b. the S configuration.

c. The carbon is not a chiral center in this molecule.

d. The exact configuration cannot be determined without knowing additional atomic
numbers.

13. Which of the following is the definition of a pair of diastereomers?
a. A pair of structures that are superimposable mirror images of one another
b. A pair of stereoisomers that are non-superimposable mirror images of one another
¢. A pair of stereoisomers that are not mirror images of one another
d. A pair of stereoisomers that have equal specific rotations

14.  Which of the following correctly describes a molecule that is achiral?
Non-superimposability of the molecule on its mirror image
Superimposability of the molecule on its mirror image

Contains a carbon atom with four different substituents

Does not have a plane of symmetry
Bothbandd

a0 op
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15. How many stereoisomers of 2,3-dimethylbutane exist?

" CH,
CH;CHCHCH,

CH;

o0 oW
L) N —

Instructions: Consider the pair of reactions below to answer the following question(s)

CH,CH,CH,OH + Br~

~OH, H,0
—_—

4. CH,CH,CH,Br

Qr
SILRSH . onLen,cn,sE + B

et T ey

b. CH,CH,CH,Br

16. Which of the following represents the transition state of the S32 reaction between methyl iodide and

ammonia?

H H |
d+ ;_-5 d+ |
HgN--mmem = s <!: --------- I |

il |
b HH
a- & e
HoN---- = o- [ I
) i
\
c. HH |
a+ S
HyN-=--=nnn- clz --------- I
|
d HH
d- \é d+
HyN----=-n- T --------- i ;
H
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17. The substance formed in the following reaction is called:

O

Il
R/C\ + HO0 %

~

vicinal diol
geminal diol
acetal
hydrate
bord

o a0 o

18. Ifthe 1,3-diaxial strain for an ethyl group is 4.0 kJ/mol, what is the energy difference between the
axial and equatorial conformations of ethylcyclohexane?

a. 2.0 kJ/mol

b. 4.0 kJ/mol

¢. 8.0kJ/mol

d. 16.0 kJ/mol

e. Cannot be determined from the 1,3-diaxial strain

19. What is the major organic product obtained from the following reaction?

0 0 1. LiAlH,
H,C “~on
a on 0
H3C)\/\/ C\OH
b. 0
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20.

21.

22.

What is the IUPAC name of the following compound?

H,C
\’(\J< \H
H O,

CH, H

(25,4R)-dimethylpentanal
. (28,48)-dimethylpentanal
(R)-2,4-dimethylpentanal
(5)-2,4-dimethylpentanal

SN

What is the name of the major organic product obtained from the following reaction?

0 1 (CHy,CHCH,MgBr, E,,0
I 2 H0*
—T

C
H,C N e,

a. 2,3-dimethylheptan-3-ol
b. 2,4-dimethylheptan-4-ol
c. 3,5-dimethylheptan-4-ol
d. 3,5-dimethylheptan-3-ol

Instructions: Consider the reaction below to answer the following question(s).

0 |
Il o

C
-
_NaH__ 0 + H, + EO
OH

Refer to instructions. The product of this reaction is:
a. alactone

b. an anhydride

c. alactam

d. anether
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24.

25.

. Which of the following compounds is a 2° amide?

a. O
)L /I_I

Refer to instructions. Which of the following statements is false?
The kinetics of these reactions are second-order

The kinetics of these reactions are first-order in the nucleophile
The rate law would be of the form R = k[alky! halide]®

The kinetics of these reactions are first-order in alky! halide

e op

Which of the following is the correct order of decreasing reactivity in hydrolysis reactions (more
reactive > less reactive)?

a. anhydrides > amides > acid chlorides

b. amides > acid chlorides > anhydrides

c. anhydrides > acid chlorides > amides

d. acid chlorides > anhydrides > amides
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-PARTII :

Short Answer (50%)

What are the structures of products in the following reactions? The correct stereochemistry view
of structure has to be shown in order to get full credits. {%)

1) H,80,, H,0
2)HgS0, -

C

3. (12%)
o)
I

CCHs

NHg, Ho/Ni
e

1. {6%)
1) 0, Compound A
2)DMS
L) BH,/THF Compound B
2) HzOz/NﬁOH
I)BxE\
HYH,0 Compound C
2.(21%)
\ 1) NaNH, -~ A INaNH, DO
: \ 2) CH;CH,CH,l 2) H,0

o

H,, Lindlar'y catalyst

KMnO,|NaOH

1. excess CHal
2. Ag50, H,0, heat

.~ g RCOH

D+E

1) both D and E has strong IR
signal at 1620 cm™

2} D has "H-NMR signal
around 7ppm but not E

c (CHy)NH D



4. (6%)

OH 1) NaBH, A
CH,OH 2)H,0 :
O
HO OH
CH
D-Galactose

5. Determine the structure of a compound with the molecular formula CsH100 based on the fol-
lowing information including peak list from mass spectrum, IR, *H- and *C-NMR spectra. (5%)

Mass Spec. Data o
relative e et =
miz  abund. - i
15 23 ® !
26 20 )
27 81 8
23 92 E
30 20 @
31 45 o
39 47 i
41 100 &
45 10 20
57 8z
58 86
86 12 -b— - - — , ~
4000 3500 300G 2500 2040 1500 1000

Wavenumber {cm ')

s ;u g
SRR B S
45 a0 55 16 14 1.2 1D

| Chemical Shift (ppm)

- “Blt; ....... 5 04,0 ~2;0- i{,}
Chemicai Shift (ppm)
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