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1-10. Multiple Choice. Pick thebest answer for thefollowing questions(30 pts)

1. Wha isthemajor produd from the acid-catalyzed reaction of cyclohexanonewith ethanol.

a) HO OCH,CHj3 b) H3CH,CO OCH,CH,4 ©) OCH,CHjg d) HO OH

O Lo J O O

2. Wha istheprodud fromthefollowing reaction sequence?

) 1)PhP: 2)H.CLi 3 O:O
1-bromopropane P A Hs )

d)

a) B) H_ _CH,CHs| ©
c CH,CH,CH HsC CH,CH,CHg

HO CH,CH,CHj |

3. Amides can be prepared by thereaction of an amine with an ester. Which of thefollowing estersis
predicted to react fastest with ammonia (NHs;) to give acetamide

a) o OCH; b) o 9 4 cd g NO,
C C
/C\o/©/ HiC™ T OCH,CHy o -Cng e o

4. Which reagent(s) can be used to convet bromobenzeneto benzoic acid?

Br ©/C02H
J—

a 1. NaCN 2. NaOH, H,0
b. KMnO4

| c. 1. Mg(0) 2. CO,, then H;04
d. CrO;, HCI

5. The carbonyl group of 3-hydroxycyclohexanonehas an infrared (IR) absorbance of 1715cm™. It
readily dehydrates to cyclohexenone unde mild acid conditions Wha is the expected IR
absorbance of the cyclohexenone?

O
H;O*
—>
OH

b) c) d) Cyclohexenone will not have
1 1 1
1715¢m 1690 cm 1740 cm a carbonyl aborbance in the IR

a)
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6. Which of thefollowingis a suitable methodfor synthesizing methyl vinyl ketone?
o}
)J\/
methy! vinyl ketone

a) (Ic?: (4@ Li

H.c” ~cl  — &

/\MgBr
(then H30")
0

C) (H3C)2CUL|

N

[d) a, b, and c are all suitable ways to synthesize methyl vinyl ketone}
7. Choos thebest reagent for thefollowing reaction:
i g Y
Cx . C > Cx C
HsC ? CH,CHj,4 HsC (I: \ “CH,CH3
H Ho CHs
a) b) . ) +- d)
H3C-MgBr (H3C),Cu Li PhgP-CH, HC=N

8. Ingened, esters are suitable precursorsfor. . .

a. amides, anhydides and acid chlorides

b. amides, but notacid chlorides, nor anhydrides|

c. amides and anhydiides, butnotacid chlorides

d. amides, imines and enamines, butnot acid chlorides or anhydiides.

9. Wha isthemajor produd fromthereaction of acetyl chloride and aniline (2 equivalents)?

9 NH,
(o + L
HyC™  ~Cl ©/

2 equivalents

a) b) Q c) ©\ d) NH,
WO/ 0 e T
/C\ /C\ ©
HsC™ N PION HeC™ N I

H HeC™ Cl 0

10. Which of thefollowing does not give a carboxylic acid upontreatment with aqueousacid?

b d
a) o) ) ©) HsCs ) a, b and c are all
PN I hydrolyzed with H;O™
R™ NH; R to a carboxylic acid
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11. Givethemechanism fortheacid catalyzed hydrolysis of methyl acetate to acetic acid and methanol.
(13pty)
- HO*
H,O7H “ 3 0
- I — & + H3COH
HsC~ ~OCH, HsC™  "OH
methyl acetate acetic acid methanol
/ \\\\ H;0*
L oH OH,
+ I
HOY HaC~C~0H
ICI:
oM N
HO M
HO (p
HsC~C~OCH; —> . — P
HOi+ ~"HCFrocH; H:g(://c\cl)CH3
H HO | HO H
N~ OH, H@Hz

12.Providethe necessary reagents and give theintermediates for thefollowing sequences. (27 pts)

Y

Y

Os _OCHs _ Lo _
¢ DiBAH o H PhsP-CH,
\C/ .
N H3C-MgBr, o H3CH,C-MgBr,
c? then H3O" then HzO* OH
CHs o L
: - «~CH,CH3
CHs
o}
wm (H3CH2C),Culi 0 (H3C),Culi o)
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12. Choos thebest reagent for thefollowing reactions (18 pts)

a. NaBHg, ethanol 0. LiAlH,, ether

b. BHs, then H;O" h. DIBAH, toluene, -78; C

c. CrOs, HCI i. Hp, Pd/IC

d. SOCl, J. POCls, pyridine

e. H,NNH,, KOH, H,O k. O3, then Zn(O)

f. HsO" . PCC

o)
DorJ Cé/N
NH, - >
N B,Gorl
©/ > ©/\NH2
o)
©/\OH ©)J\0H
o)
OH B OH
e
H5CO H3CO
o) o)
/©/\H/ E Q/\/
—_—
o)
O,N O,N
O o)
/@OH DorlJ /O)‘\C'
H5CO H3CO
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14.Providea structure tha is congstent with thefollowing data. Please show your reasoning. (12 pts)

Formula Ci2H160> 5 unitsof unsaturation

ZI;EA;'G paLEs MICRONS 3 NICOLET 20SX FT-IR
X X 5 % X 3 315 4 4:5 5 5.5 6 7/ 8 9 10 1" 12 13 14 15 16 17 1.8 19 21 2200
........ Hr A \ :,..—\.\\.,,. B OB 0 0% s 6 "\.—.f\\/\/.\ ] ETH TH I N /\/\\ | K [\ :

90 N

wlRl / T TIH / R T e / (Y /\ k3 / { \ :

w—iv i I l AT A ’ I ’ U ’I / H ] 2

ol A ! ] i ' ! /\I l ” g—m

o e H[TE R V[' carbonyl |~ 7 m 1[ o I ! v \ i fos

0 f—— kel to-be an e ter'J ) it

‘?000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 6(1)0 44J5§.0

WAVENUMBERS

B3C NMR: ! 1734, 137.9,1290, 1284, 1265, 64.6,362, 352,184, 136
I 1734=carbonyl: amide carboxylic acid or amide
no carboxylic acid peak in NMR, no nitrogen in formula

O
sub-structures: [::j// /ii\// -CH,-CH, -CH,-CH,-CH,
O

1290 1 1.62

(2H, t, (2H, tq,

J=7.0) J=72,74)
17.25 0 l

(5H, m) I
CH2CH20—C_CH2CH2CH3

1 4.30 1225 10.90
(2H, t, (2H,t, (3H,t,
J=7.0) J=7.2) J=174)
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Problem 1-10: 80 pts)
11; 13 pts)

12; 27 pts)

13: 18 pts)

14; 12 pts)

Tota outof 10Q




