CHM 202- Organic Chemistry IT

Exam2 | Oct. 23, 2007

Name :

C#:

To receive proper credit for this exam, please bubble in your name and C# on your Scantron.

33 questions. 100 pts total. All questions worth an equal amount. |

The last page contains a scratch sheet. You can rip it out after we tell you to begin.

Please-ask for extra scratch paper if you need it.

Test taking tip: You can work questions in any order. Answer the ones that seem shorter and/or

more straightforward first. Don’t dwell on any one question if you don’t have an idea how to
answer it. Simply flag it and return to it later, time permitting.



1. Which of the following is aromatic?

@
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2. Indicate whether the following i

non-aromatic.

/Tj , 3. Which of the following statements about the = molecular orbital description of

cyclobutadiene is not correct?

/ff Cyclobutadiene has a single bonding 7 molecular orbital
_A__ Cyclobutadiene has two electrons in nonbonding n molecular orbitals
@ Cyclobutadiene has one electron in an antibonding © molecular orbital which

makes it antiaromatic

d¢” Cyclobutadiene has two degenerate nonbonding n molecular orbitals

e. none of the above

@omaﬁc, (b) antz-gromatic, or {c)

—  —ant
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—2%4. Which of the following is not a correct statement about the electrophilic substltutlon

mechanism of benzene?

a. Benzene functions as a nucleophile
{\* . b. The carbocation intermediate contains an sp3 hybridized ce}rbon in the ring
\ ¢. Formation of a carbocation intermediate is the rate-determining step
> The addition product is a frequent minor product
/e.’ Aromaticity is regained by loss of H¥

™



5. Indicate the major product.

CHCH;CHyCHy CH
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CHy v, ; CHQC% H
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y CH; 3 !
+ CHSéHCHQCi —» CHpCHCH; ©
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~—=6. Indicate the major product. "Pr = isopropyl
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7. List the following amides in decreasing order of reactivity towards acid-catalyzed
hydrolysis. (e.g. from most reactive to least)

o O O 0O
\a\II>l”V>III>I L . II. L
5 _MI>I>IV>1 ziN ~‘
~s.. I>HI>NO>1V

ESIV>I>I> NO,
e. I>IV>I>T1I N

Q\} NO, @

8. Name the following. Aol

@ 5-bromo~2-nitrotoluene 0,
b7 3-bromo-6-nitrotoluene © 2
¢. o-nitro-m-bromotoluene
& 2-nitro~5-bromotoluene
wg./m-bromo-o—nitrotoluene



AN @/ .
B ©/NO;@ - ‘ﬁoozi
O o

11. Which of the following is the most important I e ’ Br CD; I Br
» H ! ) A

<ggeE-

a
b
C.

@
e.

contributar to the resonance hybrid formed when

- ' H
anisole (methoxybenzene) undergoes o-bromination? OCHs
@
a. 1 ] H v
b. 11 &
Qﬁi) ig | | QCHs i
e. V Be S

&Q‘(‘Qb & / ~
& ‘

”“”>2. How many of the following substituents are ortho-para directors?
S S on (]
~CH=CHC=N ~CH,O0H ~CF3 ~COH ~CH=CH, e
a. 0 @ 1 c.2 d.3 €. 4 or more _

13. Which of the following monoalkylbenzens undergo nitration in HNO./H,S0O, to yield
a product mixture with the highest ortho : para ratio?

@oluene b. ethylbenzene c. propylbenzene d. tert-butylbenzene
e. isopropylbenzene



14. Provide the major organic, \P(oduct of the reaction below.
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TN SO/H80; 5

0 @
CHCB,CHCUAIC mﬁﬁcymg ; Zo(Hg)HCTheat; SO/H;SO,
\K\ CH;3CH,CH,CVAIC ; SOyH,804

‘Q C&I3CH;8CWAK33 3 SO3H,S04 ; 2 HC heat

oL cagcﬁzgcmmg SOYELSO, \;ﬁ(\ &UJJ

oA \L)\
rting GpERY
al bI oIl dIV(EV ore. LeGANNNG e

}1 to least)
16. List the following in order of decreasing acidity. (e.g., from most acidic
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——A7. What is the best method for the preparation of m-dibromobenzene from benzene?

/af nitrate; Sn/HCI; NaNO2/HC]l, 0°C; brominate twice

" b. nitrate; So/HCL; NaNO2/HCl, 0°C; H3PO2; brominate twice X
. nitrate; So/HCl; NaNO2/HCI, 0°C; brominate twice; H3PO?p

/c); brominate twice y \/

@ nitrate; brominate; Sn/HCI; NaNOz/ﬁ% 0°C; CuBr

18. Provide the proper IUPAC name for

“23-methyl-4-benzylbutanone '

b. 3-methyl-4-benzylbutanal }/\/L

¢, 3-methyl-5-phenylpentanone @ LN ! \
-methylpentanalylbenzene >

ﬁ-methylé—phenyipentanal

. Ph=C¢H;

19.

a.l b. II

@ and I e. Il and ITI

20. Which functional group(s) is/are present in

the antibiotic, amoxicillin? NHy ;
L s
“a—ester ___Q<
b. anhydride S
c. ami)c;e . - HO e o/ 3
TN amoxicillin 2
d. carboxylic acid <o
@ more than one of the above HO

21. What is the [TUPAC name for the following compound? %J /_\'\

\

wg V r@ }

a. benzyl acetate /
“b-methyl benzoate

“e~phenyl ethanoate
“dbenzyl ethanoate

\@ benzyl methylacetate



, LR
22. What is the [IUPAC name for the following compound: FCH,;CH,CONHCH,CH;

1-fluoropentanamide
. 1-fluoro-3-pentanamide N
“e~ ethyl 3-fluoropropanamide
d. A-ethyl-1-fluoropropanamide
@ N-ethyl-3-fluoropropanamide

23. Which of the following is one of the steps in the mechanism of the following reaction?

0 A @ 0
| “ i I
R~C~OH + CH30H ——— R—C—OCH3 + H»0
®
O—H OH
a I . ® I
R-C~OH + CH30 ———— R-C-OH
|
OCHgz
0 C
I N e
B R-COH + CH30H ——> RC + OH
: ®
®
o—H Wi

I
c. —C—OH + CH30H —> R—C~OH
Q R0 3 +«— atthe oxygen

|

s o
L

this bond should be pointing directly

H—O~CH3
@
e
’ ﬁ ? | uld be pointing directly
— ()1 ————> R—C~CH this bond sho ¢ pointing
KreToR T CRaoE { «—atthe oxygen and the oxygen slixould
HOCH3 Koo Pogﬁmg sl
O -
x ﬁ e i \ this oxygen should bear a negative
R—C~OH + CH30 — R’T—Oﬂ charge
OCH3



24. The following represents a kinetically unfavdrable step.
can be represented by: 0 O 57
(s step a below only Y (>

b. step b below only { 0
c. either step a or b below ™~
O
= 25. Which of the following gempounds is hydrolyzed most slowly (if at all) in aqueous
;§‘ NaOH? {\«\\s‘
b o 0 O“‘@ o 01 asx
v oadoda @) lm o 2deam (D)
0 r’\i\jk o C/
AW - \/ C( N
N
d R—-é%—vOCH:a \e\ Ll a.0

-—%6 I dlcate the major product. Note: assume excess ethanol is used.
CHCHIOH , O\

H* (cat) o7 o N
§

27. The following compound can react with itself (under mild acidic conditions) to form
a hemiacetal. Indicate the product.

o) HO HO_ OH
<> AR - » ‘H i . \m\
HOCHpCHpCHCHCH  —> ,
P HO, ' OH
— T CH;CHCHCH,CH
oH

a. E};}] . H; \d\w =Y e CH;CH,CBOCH;



28. Indicate the major product.

(YG 1. NaCN, HON

2. HCL H,0, heat

0
HO
o d. OH e.
© N o
| Y OH

O

AppIC the following sequence, a
shner (b), or sodium borohydride ts)2_

,/\ » 29. Which would be most appropriate as the reduction in
v Clez_nmense (a), Wolff-

N\
&Kﬁ\ {3’ \\:\Q

_CHO 1. HOCH)CH,08 (1 ), B

CHO
2. reduction
3. H0"

30. Indicate the major product. Assume trace _CH, 1V N—C3H;
acid present. & @ B CoHs
AR 2Hs
Q/a ) —~ oH v CHLCH;
+ CHiCHNHCHCH; — > ? & Y, Q/
. CqHs
, @
( ad bl clll &IV eV HL. N—C3H;
- CHs

31. A compound (or compounds plural) reacts with methylmagnesium brgmide followed
by acidification to form a product with the following THNMR data. Identify the

compound(s). Note again, thﬁ,l\_TMRis.Qﬁmﬂamdua;wyour job is to identify the starting

?ateﬁal(s)‘ / 0
(\S\&: S H | Mult. 3

O
# * b A Q'
S 0.8 3 triplet / v 0
g/‘ (S;* 1.6 3 singlet o
A %( 1.8 2 quartet v
‘ 19 1 singlet d, more than one of the above ¢. none one of the above
\/ 7274 15 multiple sigs |

N
-

A W-% I3 AN - PN . :
i o od o
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32: 'H NMR data and structures for two esters are shown below. Match each compound
to its spectrum and determine which is hydrolyzed more completely when each of the
esters is added to an aqueous solution with a pH of 10 and allowed to reach equilibrium,

Spectrum G BN

5 #H | Mult. ' N 0

2.2 3 singlet X ¥ [

7.1-74 |5 multiple signals - ©)k0)< O/O\H/\“
Spectrum H ©

S #H | Mult.

39 3 singlet

74-8015 multiple signals

a. X goes with G, Y goes with H, and é‘( is hydrolyzed more
~b. X goes with G, Y goes with H, and/Tis hydrolyzed more
() X goes with H, Y goes with G, and{&is hydrolyzed more
~d. X goes with H, Y goes with G, andfijs hydrolyzed more

33. Starting from benzene, indicate the preferred ﬁ
synthesis of acetaminophen, the active ingredientin ~ HO NHCCH;
Tylenol. \ ’

acetaminophen

a. 1. HSO4, HNO; 2. Hp, Pd 3. NaNOz, HCL 0°C 4. H;O", A 5. H,SO4, HNO;
6. separate isomers 7. H,, Pd 8. ethanoyl chloride

@1. H,SO;, HNO; 2. Hy, Pd 3. ethanoyl chloride 4.Br,, FeBrz 5. separate
isomers 6. NaOH, A ' ‘

¢. 1. H,SO4 HNO3 2. Hp,Pd  3.H,SO4 HNO; 4. separate isomers 5. Hp, Pd
6. NaNO,, HCL 0°C  7.H;0", A 8. ethanoyl chloride

d. 1. ethanamide, AIC1; 2. H,SOs, HNO; 3. separate isomers 4. H;, Pd 5. NaNO,,
HCL 0°C 6.H;0", A

10



Professor: HELLER

S
Your Answer( 1- 50): AACDEFDADD DBADHCEEDE EEGABCBAAA CCB
Sorrect Answer : !...C%..C. P I I BB. .DA
!

Possible Points: 33 Number Omit{ed: 0

Score: 25.0 Number Double Coded: 0O
Percent Correct: 76.8 Guessing Penalty: none

Group Number:; 1 Seat Number:

Form Number: 1

. =Right, * =Double Mark, - =Omitted, # =Question Dropped, + =Free Question



