Sample Questionsfor Exam 3

1. The product, C, of the following sequence of reactions,

CH,4
OH- HzO* NaBH,
CH3sCCHO + CH3CH,CHO ———» A —————» B ———»
I (-HzO) CH30H
CH,4
would be:
A) CHs D) CHs
CH3CCH=CHCH,CH,0H CH3CCH,CH,CH,CH,OH
| |
CHs CHs
B) Cl3H3 E) Cl3H3
CH3CCH=CCH,0H CH3CCH,CHCHO
CH; CHs CH; CHs
C) CHj
CH3CCH,CH,CH,OH
CHs

2. What would be the major product of the following reactior?
0

CH3CH,0H
- + CN- > 7
A) 0 D) o)
c:6H5CH2cI:HCCH3 CgHsCH,CH,CCN
CN
B) ) B OH
CgHsCHCH,CCH, CeHsCHCH=CCH4
| |
CN CN
C) OH

CgHsCH,CH,CCH3
I

CN
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3. What would be the major product of the following reaction sequence?

O
/O)k i. LDA ,
ii. CHgl '
O O
o o oy
| 1 11
O/\
AVA V
A) 1 B Il C Il D IV FE V

4. What synthetic strategy would accomplish the following transformatior?

/Y%O ! /\(%O

A) I) Bro, H30+; II) NaOC2H5, C2H50H, heat

B) I) C|2, FeCI3; II) NaOCsHs, CoHsOH, heat

C) i) HCN; ii) HsO" heat

D) i) Bra, hn; ii) (CHs)3COK, (CHs)sCOH, heat
E) i) Bra, HsO"; ii) (CH3)sCOK, (CH3)sCOH, heat

5. Which of these is a product of the reaction of CsgHsMgBr with
0

CgHsCH=CHCCH; ?

A) O D) O
CGH5CH:(I3CCH3 p-CgHg —C¢Hy— CH=CHCCHs
CeHs
B) OH B OCeHs
C6H5CH:CH?CH3 C6H5CH:CHCHCH3
CeHs
C) o

C6 H5CH:C HCCH 2C6H5
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6. Which reagents would you use to synthesize this compound by an aldol condensatior?

0
CgHsCH=CHCC¢H5
v iYL i
CeHsCH and  CgHsCH,CH CeHsCCH;  and CgHsCH
3 . i
CeHsCH,CH  and  CgHsCCH3 (CgHg),CuLi and CH,=CHCCgHs
) O

[
Ce¢HsCH=CHCH and CgzHsOH

7. Theadol condensation product formed from 3-pentanone in the presence of base has
the IUPAC name:
A) 5-Ethyl-4-methyl-4-hepten3-one D) 3-Ethyl-4-methyl-3-hepten5-one
B) 5-Ethyl-4-methyl-5-hepten3-one E) 3-Ethyl-4-methyl-2-hepten5-one
C) 4-Methyl-4-nonen 3,7-dione

8. Which reagent would best serve as the basis for a ssmple chemical test to distinguish
between 2- pentanone and 3- pentanone?
A) NaOl (I2 in NaOH) D) NaHCOs/H,O
B) Br,/CCly E) Ag(N H3)2+
C) Cng/HzSO4
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9. The Robinson annulation reaction which produces

CHs

O

uses which of the following as starting materials?

H CH3 (@) CH3
T I (X
CH,=CHC=0 CH, CH,=CHCCHj o

o) o)
e
CH3CH=CHCCHj o

\Y
AVI B Il C Il DIV B V

HCHO + O

O
RN O
CH3CH=CHCCH, o)

Vv

10. Inwhich of the following sequences are the compounds listed in order of decreasing

acidity?

A) CHsCOOH > H,O > CH3CH,OH > HC°CH
B) CH;CH,OH > CH;COOH > H,O > HC°CH
C) CH3COOH > CH3CH,OH > H,O > NHs3 >
D) HLO > CH3;COOH > CH3;CH,OH > HC°CH
E) CH3CH,OH > H,O > CH3COOH > HC°CH

11. Which of the following would be the strongest acid?

Cl
o o o™
Cl Cl Cl

| I 1l
©:COZH Q:COZH
Cl Cl Cl
WY, Vv
A) I B Il C Il DIV B V
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12. Inwhich of these species are all the carbortoxygen bonds of equal length?
A) Diethyl carbonate D) Propionic anhydride
B) Methyl butanoate E) Pentanoic acid
C) Lithium acetate

13. A compound has the molecular formula CgH1404.  1ts IR spectrum shows a strong
absorption band near 1740 cm.  Its*H NMR spectrum consists of:

triplet, d13
singlet, d26
quartet, d4.z2

The most likely structure for the compound is:

O o
o O O o
N NO/\ \OJJ\/\/U\O/\ \O ~
o

O
I I Il
O
HOZC\/\/\/\C02H /OTI/\/\)J\O/
0]
v \%
AVl B I C Il DIV B V

14. Which of the reactions listed below would serve as a synthesis of acetophenone,
CsHsCOCH3 ?

A) 9 + (CHa),CulLi
ULI  ——
06H5)1\0| >
B) 0 AlCl3
——

P'q + CgHg

HsC” Cl

C) O
+ CH3Mgl —
CeHs~ ~OCHj
D) Two of these
E) All of these

15. Choose the reagent(s) that would bring about the following reaction:

CH3CHCHCOCH3  %4%:%4®  CH3CH.CH,CHO

A) Ha/Ni D) NaBH4, CH3OH
B) Li/ligNHs E) LiAlH,, ether
C) LIiAIH[OC(CHa)3]s
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16. Which of the following is not a method for preparing butanoic acid?
A) CH3CH,CH.Br + NaCN; then H30+, reflux
B) CH3CH2CH2MgBr + CO,; then H3O+
C) CH3CH,CHOH + CO
D) CH3CH,CH,COEt + OH/H0O; then H30+
E) CHzCH,CH,CH,OH + KMnO4/OH /H,O/heat; then HO"

17. Which of the indicated hydrogens can be replaced by akylatior?
(V)
H

H
H H
H&<H (V)
H3C7?<H(m)

HsC H
a (@
Al B Il C Il D IV B V

18. What is the expected product from the following reaction sequence?

mo« + SOy O~ i.NaOC,Hs, CH50H
© ii. HO"

O O 0
o™~ 7o |\ o /|
0 Z o0
I [ 11
@ B @
N o~ ¥ N
O O O O
v Vv

A) I B Il C Il DIV B V
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19. The product(s) of the reaction of 2 mol of ethyl butanoate with sodium ethoxide is(are):

D) 0
/\)J\ + NaOH oL~
/\)H/I
E) 0] 0
/\)J\OJ\/\ /\)J\/\/U\o/\

Raasd

20. Which reagents would be used in a Mannich reaction to synthesize
o]

ij/\N/
|
0
0
ij + F 4+ (CH3).NH
H
0
~O
é + + (CH3)3N

O

é + (CH3)3N  + base
0]
H_O
\Y; é + ‘;r/ + (CHg),NH
O

V iy =+ (C H3) ZN H

A) 1 B Il C Il D IV B V

21. Which organic reagents would you need to make 2-ethylheptanoic acid from diethyl
mal onate?
A) Bromoethane, 1-bromopentane, sodium ethoxide, and potassium tert-butoxide
B) 3-Bromooctane and sodium ethoxide
C) 3-Bromoheptane and sodium ethoxide
D) 1-Bromopropane, 2-bromopentane, sodium ethoxide, and potassium tert-butoxide
E) 2-Bromoheptane and potassium tert-butoxide
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22.

23.

24,

Which of the following statements is true of the enamine,

()~

A) The enamine can be made from cyclohexanone + pyrrolidine.

B) Cfﬁﬁ

It has another resonance structure :
C) It can be acylated at the P -carbon of the original carbonyl compound.
D) It can be akylated.
E) All of the above are true.

Which of these is not areversible process?

A) Base-promoted ester hydrolysis D) Claisen condensation
B) Acid-catalyzed ester hydrolysis E) Aceta formation

C) Aldol addition

What final product is expected when toluene is subjected to the following reaction

sequence?

i) KMnOy4, NaOH; ii) H3O" ( product = C7HgOy); iii) SOCb;
iv) NHs3 (product = C;H;NO); V) Brz, NaOH

A) CgHsCONH; D) p-CH3CsH4NH-
B) CeHsCHNH; E) CeHsNH;

C) p- CH3C6H4$2N H,
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25. What would be the product of the following reaction sequence?

) \/\rofC' L AlCI,

ii) (CH2),NH
iii) LiBHsCN

\
N— 0] \
O / N—
e (o
\
I I I

OH
O )
/ /
N
\% \ \%

A) I B Il C Il DIV B V

» ?
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Answer Key
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