CHM 2120 — Assignment 7

In this assignment:
- Oxidation of alcohols
- Nucleophilic addition to carbonyls
- Acetals and derivatives
- Wittig reaction
- Baeyer-Villiger reaction

1. Provide names for the following compounds

=
a) c)
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b) E-hept-4-enal 4-methyl-3-propylhex-4-en-2-one
cis-2,3-dimethylcyclooctanone 4-ethyl-6-oxoheptanoic acid

2. Draw the structure corresponding to the following names:
(E)-2-butenal

2-ethenylcyclohexanone

4-oxohexanal

the benzyl carbocation

1-phenylethanone (acetophenone)
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Assignment 7

a. Give the product of the following reactions
b. Explain, using a mechanism, why the product from parts i and ii are different
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4. Can Grignard reactions be conducted in protic solvents? Explain.
No. Grignard reagents are strong nucleophiles and strong bases. The pKa’s of their
corresponding conjugate acids are usually very high (>30). Protic solvents such as
water and alcohols have pKas less than 20. Acid base chemistry will occur

“quenching” the Grignard reagent.
pKa =17

O—CHs
Co-CH, BrMg
3_—5 Mg’ 3_—5 < g__%
BT hason XS MgBr o~ H
pKa = 55

strongly favored

5. How could you synthesize the following deuterium-labeled compound from
bromobenzene, magnesium, dry ether, and deuterium oxide?
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Assignment 7

6. Give the products of the following reactions:

a) o
©/'V'9‘3f 1, I ERO : ~_OH
2. H30"
b) ©/MQBF 1. CH,0, Et,0 ©/\OH
2. H;0"
/\
¢) acetaldehyde - MgBr, Et,0 )O\H/
2. H;0"
P
g) acetone 1. MgBr, Et;,0 }OH
2. H;0"
_ C,yHs5MgBr 1. propanal, Et,0
Ph—=— Ph—=——MgBr
¥ ELO 2. H,0*

o) 1. CH3CH,CH,Li, Et,0 ioﬁ</\
H \H\ 2. NH,Cl, H,0

1. CH3MgBr, Etzo
g9) ¢}
OH

2. H;0"
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= 1. NaBH,, MeOH :
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Assignment 7

7. Which compounds were used to make the following acetals?

0
MeO.__OMe — + 2 HOMe
Example: e )J\

EtO, OEt 0
ij  — ij 2 x EtOH
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Assignment 7

Draw a mechanism for the following transformations and name the key
intermediates:

N
a) o~ TsOH Q
MeCHO * OH —> PN
heat o
b) )O:\/\ H*
O/\/\ H>0O
c OH
) 0 HO/\/

F CHO  MeNH, F\©/%N,Me
H*, H,0




Assignment 7

9. Give the product of the following process of the reactant shown with RCO;H (i.e.
MCPBA) and give the mechanism for the reaction in part a).
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a) s mCPBA L
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RCO3H
RCOS?
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b) cyclopentanone _mCPBA ij)o

@)
mCPBA
c¢) 3-methyl-2-butanone )\
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Assignment 7

10. How would you synthesize each of the following alkenes using the Wittig reaction?

a)
(f — (YO H,C=PPh;

b) X O . o
©ﬂ Phgpy@
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Assignment 7

11. How could you accomplish the following transformations?

a)
1)HOCH,CH,OH, H+

Oﬁ/cone 2)LiAIH,
3)H+, H,0

b) 1)Mel, EtzN

Ph
J\/ 2)0O3, then DMS H%OCH
OH  3)PhCH,MgBr 3

1)HBr
3)cyclohexanone

0 LiAIH4
) H
© NaBH,

1)HOCH,CH,OH, H+

L|AIH4 O OH

NHM 1) CH,0
e
: 2NaBHs o N NMe
9 Y .
NHMe K
OH
)HOCHchon, H+ H
_0 2)Mg S0 o
/\/\/
3)PhCHO
h) 4)H+, H,0



Assignment 7
12. What reagents are required to carry out the following conversions? Multiple steps are
required

1)PCC

©/\/OH 2)PPh,CH, ~CH;
1)HBr

1

OH coz, H+ COH g0 2
possible 3

4

PCC
PhsPCH,

BH3; H202, NaOH
NaZCr207, HQSO4



Assignment 7

13. How could you accomplish the following transformations? Draw a mechanism for

/\MgBr
O
PPh3
NaH @
X
Eﬁ/\)\ﬁpp% EjA)\APPhs

each step:

14. Outline the synthesis of the following compounds from any alkene, alkyne, or
aromatic starting materials possessing 6 carbons or less.

a
) 1)mCBPA OH
2)PhMgBr
2 )R+ PhJ\/
) OH
1)NaH
— == H 2)cyclopentanone Q\
BH+ CHy
1)Br,, FeBr;
°) 2)Mg
3)ethylene oxide OH
3)H+ @/\/
@)

% Os; DMS é __ mopeA_ R
ethylene oxide

cyclopentanone
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