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I. Multiple choice questions. (3 points each). Please put your answers on Scantron sheet. Your score will
be graded based only on your answers from Scantron sheet.

1. What is not the name for the following compound?

CHs () acetone
| (b)  dimethyl ketone
/CQO (c)  2-oxoketone
HsC (d) propanone

(e) None of the above

2. What is the name for the following compound?

0 (@)  benzylcarbonyl
(b) benzaldehyde
H (c) phenylaldehyde

(d) phenylketone
(e) None of the above

3. What is the name for the following compound?

CH3 (a)  2,6-dimethylphenol
OH (b) 1,5-dimethylphenol
(©) 2,6-dimethylanisole
(d) 1,5-dimethylanisole
CH (e) None of the above
3

4. What is the name for the following compound?
NO, (a)  p-aminotoluene
(b)  p-nitrotoluene
(c)  p-nitrostyrene

(d) 3-aminostyrene
(e) None of the above

5. What is the name for the following compound?

(a) benzyl phenoate

O (b)  phenyl benzoate
() benzyl benzoate
o) (d) phenyl phenoate

(e) None of the above



6. What is the name for the following compound?

(a)

W H (b)
(c)

OH 0] (d)
()

(R)-3-hydroxybutanal
(5)-3-hydroxybutanal
(R)-3-hydroxybutanol
(8)-3-hydroxybutanol
None of the above

7. What is the name for the following compound?

O
H
H
0]

(a)
(b)
(©)
(d)
(e)

hexanediol
hexanedial
hexyldiol
hexyldial

None of the above

8. What is the name for the following compound?

0 @
C
-|||I|||CN (d)

(e)

(R)-2-cyanocyclopentanone
(S)-2-cyanocyclopentanone
(R)-2-nitrilecyclopentanone
(S)-2-nitrilecyclopentanone
None of the above

9. What is the name for the following compound?

/\/\/ﬁ(Br

o}

(a)
(b)
(©)
(d)
(e)

heptylol bromide
heptaneacyl bromide
heptanoyl bromide
heptane bromide
None of the above

10. Which of the following compounds undergo Sy1 reaction most rapidly?

Br (0) Br (0) Br
OGR!
| 11 111

(@ I
(b)y 11
(c) I

(d) IT and III have the same rate of reaction.
(e) None of the above



11. What could be the product for the following reaction?

b
(a) CH3 ( ) CH3
CHj3 NH,
Br NaNH,
liquid NH3
—————» Product

CHs CHj

CHj3
~ —
(c) NH (d) CHj, (e) None of the above
2
CH3
CH, CHs

12. What is the expected product for the following reaction?

Cl, (1 equiv.)

@ ©/CI ®) ©/Cl © ol (d) CH, (e) None of the above

13. What is the correct order of decreasing reactivity (fastest to slowest) toward the electrophilic
aromatic substitution for the following compounds?

CO,H CHs OCHs (a) M[>1>1V>1

©/ ©/ @ (b)  I>IVSI

©/ () DBIBI>IV

I I 11 v (d) IV>II>11>1
(e) None of the above

14. What could be the major product for the following reaction?

» Major Product?

OMe 0]
Zn (Hg)
© C|)J\/\ HCI, heating
AICI;

(e) None of the above



15. What could be the product for the following reaction?

CH,

Mg, Et20 Dzo
———— > ——» Product?
Br

OH CH,

(e) None of the above

16. What could be the product for the following reaction?

HCI, H,0
heat
NH —»  Product?

OH
(a) (b) ©
S

(e) None of the above

17. What could be the product for the following reaction?

CO,H
P05
——— Product?

CO,H

0
@) CH,0H  (b) ©
@ O
CH,OH
0

(e) None of the above

(d)

H,C’ : MgBr

(d)
Hozc:\/\/NH3

(d

OH



18. What could be the product for the following reaction?

1. CH3zMgBr
0o (2 equiv.)
g, ZHHO L produce?
b c d
(a) o (b) oH () OH (d) o
/\)\ /\)V// MIH /\)J\OH
H

(e) None of the above

19. What could be the product for the following reaction?

1) SOCl,

(0]
2) CH3.C.H2NH2
OH pyridine - Product?

@ ® © 0 @ o

©)I\CH3 NHCH,CH OCH,CH; al

(e) none of the above

20. What could be the product for the following reaction?

) PCC

CH3CH20H H*
removal of water
- Product

(a) c) 0 (d) OCH,CHs

H3CH200 OCH,CHj
©)K CH, OCH,CH, CH3

) none of the above




21. What could be the product for the following reaction?

1) Na,Cr,O7, H*, heat
2) CH3CH,OH, H*

removal of water

CHj3 » Product

(b) (c) o) (d) OCH,CH3
H;CH,CO_ OCH,CH;

(@)

CH3 CH3 OCH2CH3 CH3

(e) none of the above

22. What could be the product for the following reaction?

1) MnOZ

OH  iCH;MgBr
3) H'/H,0
> Product
(b) (c) o (
OH OH

(@)
(e) none of the above

d) 0

23. What could be the product for the following reaction?

1) (COClI),, Me,S$=0;
EtsN
2) PhsPCH,

CH; > Product

(@)

o
o ) © o (@
CHs ©)‘\CH3 ©)\OCH3 cl

(e) none of the above



24. What could be the product for the following reaction?

NH, 0

O2N )J\
—_—  —  » Product?
H+
removal of water

oo I
@5 O 00 T

) None of the above

25. What could be the major product for the following reaction?

/©© »  Major Product?
removal of water

(e) None of the above

26. What could be the product for the following reaction?

OH 0]
on

removal of water

> Product?

OH

0
@) 0/(““\ (b) o/k‘\\OH ©) o//< (d) O/‘\\\OH

(e) None of the above



27. What could be the product for the following reaction?

Q Cl, (excess)

C N
- HO'", H,0
HsC ©—2> Product + CHCls

(e) None of the above

28. What could be the product for the following reaction?

HO SCH,

1) Bry, H*, H,0
2) CHyS" (a) SCH; (b) (d)
»  Product
SCH3

(e) none of the above

29. What could be the product for the following reaction?

0 1) Brp, H', H,0 HO SCH,

2) t-BuOK* (a) SCH; (b) (d)
3) CH,S
» Product
SCH3

(e) none of the above

30. What could be the product for the following reaction?

) (b)
o 1) Bry, PBr @ 9 2
- 2) H,0 g C~"N Br~ j/\
HO/C\/\ »  Product Br
© o @ o
Ho/Cj/\ Ho O~
Br



31. What could be the product for the following reaction?

(0]

0]
1) pyrrolidine @ o [ (b) O [
removal of water c C
2) CH,=CHCOCHj; (1 equiv.) |
» Product | CHJ
3) H', H,0

lidine: () © Q (d)
PYIOIANE: N i _CH,CH,COCH;4 ij//ﬁ|
H

(e) None of the above

32. What could be the product for the following reaction?

H

(6] \/\n/
LDA 0 H*, H,O
> > > Product
add slowly

(e) None of the above

33. What could be the product for the following reaction?

2 \/O 1) base

—  Product
2) H*, H,O

2 (b) (©) (@
~_° ~_-© WO\/
o OH 0 le} OH 0] o )

(e) None of the above

34. What could be the best base to be used for the first reaction in Q. 33?

(a) HO

(b) CH;0O"

(C) CH;CH,O"

(d) pyridine

(e) None of the above

10



35. What could be the product for the following reaction?

1) Na, NH3
2) OsO, then H,O
»  Product

\ CHS
(e) None of the above
36. What could be the product for the following reaction?
1) H,, Lindlar's catalyst
2) PhCO3H
3) H", H,0
»  Product
(c)
\ CHs

(e) None of the above

37. Which of the following synthesis cannot provide benzoic acid as the final product?

(a) (b)

CHgBr  KaCr2O7
AICI, _ H' heat Bry

1) CO,

FeBr, _ Mg, EtZO‘ 2) H30+‘

(©) (d)
1) Oy, -78°C
HO MnO,  PhCOsH 7 2) Me,S
> > —_—

(e) None of the above



38. What could be the product for the following reaction?

o (@) o o ®)  cHo oH O
H CH, CHs
1) CHyO"
+ — > product
"
0 2n . 10 © 2 ) OH O
heat +H20 \
CH, CH,
HaC” CH,

(e) None of the above

39. What could be the product for the following reaction?

1) NaOMe
O 2) HCI, H,O
heating

— product + CO,
OMe

MeO

&N@

e) None of the above

40. What could be the product for the following reaction?

1) OsO,4 then H,O

O/CHB ali » Product

(d) 0 (e) None of the above

CH,

Continue to the next page
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II. Use the provided table and fill in compound structures and reagents for the following synthesis. Make
sure your answer is correctly put in the designated box of the given table. No partial point will be given

for the misplaced answer. (40 points)

H,
R Ni
xmr | 29N xiv
& y 4 OH
or <. HSCH,CH,SH
CH;CO,H
Ny
B
1. BH; OH 1) F
Of e e () =) e Oy
—_— —_— L "
A ® 0
Bry, H;0, HY PhSP\)LOCHs
i &
<_CIOS’ H+ M H
H
o o VIII XI1
socl, CH;07
(excess) l tert-BuO”
I
\%
.
g;ljgs?f l r?rig\%ill;lf water
‘ E (0] (0]
CH;0"
LLiAlH, 1. NaBH,
2. Ht H,O l 2. H+’ H,0 OH XI
0]
Vil 1 o
2. heat, H"

o

Cﬁv“i
(@]

Continue to the next page
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A B: C

D E: F

I: II: III:
IV: V: VI:
VII: VIII: IX:
X: XI: XII:
XIII: XIV:

Continue to the next page
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II1. Propose an electron-pushing mechanism for the following reaction. (10 points)
O

0
CH4CH,0-

0]
" .
H + )I\ + Hzo

Continue to the next page
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IV. Propose an electron-pushing mechanism for the following reaction. (10 points)

)

\n/\n/o\/ CHsCHZO_: é>/\ g .

O 0]

Continue to the next page
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V. Propose a synthesis for ketoprofen, an anti-inflammatory drug from the provided starting materials.
You can use any reagents, acids, or bases you have learned but you can only use the provided starting

materials. (10 points)
From © CO, CH3Br
(g
CH3CH,Br NaCN

ketoprofen

e

HsC~  ~CO,H
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