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Oxidation
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Oxidation of Secondary Alcohols

T I
K,Cr,0, |
R—C—R > R—C—R 4+ ¢f'
H,SO,

Jones Oxidation




Oxidation with Chromic Oxide and Pyridine

~
OH CrO | O
N |
N
R—CH—R > R C R
CH,Cl,
Sarett Oxidation




Important!!

m Sarrett reaction: Primary alcohols get oxidized to aldehydes
m Aldehydes are not further oxidized to carboxylic acids




Oxidation with Pyridinium Chlorochromate

)
N
N
OH 9 I+ O
CICrOS H ||
R—CH—R » R C R
CH,Cl,

“PCC” Oxidation
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Cyclic transition state

(1 =C1—C
S

diens 1 dienophile
I
HaC CHz H C——0——CH
NA :
c
PR
SN e




Hﬂ

MbClL 0.5 eq.
‘;'-,'. ! = -
- 76 °C, BB0AC, 90 min.

H Fd'n (enda)

R
"0 0O

Lt P O

diepophile with EYWWG ] ayorod ortho-product
diene with EAG F DielssAlder (meta will be minor or
reaction will not form at alfy




e = Ra2
- R
A, \W
R, R,
endo approach ancther endo
approach

; |

another exo
l approach




A 1-carbon bridge

l exo substituent
(anti to larger bridge)

l

R
| R .
A 2-carbon
bridge endo substituent

(syn to larger bridge)

©2004 Thomson - Brooks/Cole
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Endo product




H O

Exo product
(NOT formed)




1,3-Cyclopentadiene Bicyclopentadiene
(s-cis)

©2004 Thomson - Brooks/Cole
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R =Ph
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General
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Systematic name

Maleic acid ,(Z)-Butenedioic acid

Lf'ﬁ'” CH,0,

SMILES OC(=0)C=CC(=0)0O
Molar mass 116.1 g/mol
Appearance white solid

CAS number [110-16-7]




Properties

Density and phase

1.59 g/cm3, solid

Solubility in 78 /100 ml (25 °C)
water

Melting point 131 °C

Boiling point 135 °C decomp.
Acidity (pK,) pk,, = 1.87, pk,, = 6.07

Dipole moment

?D
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Falmitic Acid

= arb oyl

Ext
2 @ Hydrogen @ Oxygen @ Carbon aroup

hydrogen




Diagram of Soap Micelle

ST &R Helmansing
Lizermad 45 AbsE, IR,




O
I
CHy—O—C{CH3)14CHz

o
[l
CH—O—C(CH))14CHy 4+ ZNaQH
O sodium hydroxde
(o1 KOH, polassiuin hydioxde)

I
CHy—-O—C{CH;}1 4CH3

a fat
l saponific ation
(FH;—DH
CH—OH + 3CH3(CH2):4COzNa
I
CHy-2H
ghycersl a crude soap
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Compound Mol mass (g/mol)  Ortho mp (°C) Meta mp (°C) Para mp (°C)

Nitroacetanilide 180.16 94 155 214-217




Table of Reactants and Products (nitroacetanilide

Reactants and MW (g/mol) Amounts Wt./MW = mol | Density (g/mL) | Mp or Bp (°C)
Products
Acetanilide 135.17g/mol 0.5¢g 0.004 mols | ----------- Mp= 113-115°C
Nitric acid 63.01 0.5mL 0.012 mols 1.383g/mL Mp = -42
(0.6915g) Bp =121
Sulfuric acid 98.08g/mol 1.6mL 0.030 mols 1.84g/mL Mp=3
(2.9449) Bp = 280
nitroacetanilide 180.16g/mol 0.23g 0.0013mols | ----------- Mps: Ortho = 94°C
Meta = 155°C
Para = 214-217°C
Ethanol, 95% 46.07g/mol 10mL 0.171 mols 0.789g/mL Bp =78°C
(7.899)
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Methyl orange
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Systematic nhame

Sodium p-dimethylamino-
azobenzenesulfonate

Chemical formula

C,,H;,N;0,SNa (sodium salt)

Molecular mass 327.34 g/mol

Density X.XXX g/cm3

Melting point XXX °C

Boiling point xx.X °C

CAS number [547-58-0]

SllLey gl\lz((c:)ccz(cct(zs((:fg)% [:Ncaj)l\izl;l&m
pKa 3.39

Disclaimer and references
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Preparation:

Esters are the products of the dehydration
of a carboxylic acid and an alcohol.
This process 1s called esterification.

O O
R-C-OH + HOR-R-C-OR + H,O
carboxylic aleohol ester
acid




Preparation:

Esters are the products of the dehydration
of a carboxylic acid and an alcohol.
This process 1s called esterification.

O O
R-C{OH+ HOR+R COR' +[ILO

carboxylic alcohol ester
acid
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Physical Set Up - Grignard

Reaction (50 mmol scale)

Separatory funnel needed for the
controlled addition of 3 solutions

A water-cooled condenser keeps
ether (Et,0O) vapors from escaping

Claisen adapter

100 mL RB flask containing
magnesium metal and stirring bar

Three exothermic processes!
An ice-bath will be needed!
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length energy
-+ ]
ketone C=—=0 bond 1.23 A 178 kcal/mol
@@ (745 kJ/mol)

120° %’C O‘ O
RYan ‘@:@ alkene C=C bond 1.34 A 146 kcal/mol

(611 kJ/mol)
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m Self Condensation
m Crossed Condensation
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Stoichiometric Reaction
-_— -
- @)’LH + HacJLCHa NeoH + 2 HO
. Dibenzalacetone
Reacton Mechanism
W i G [
-c—c—c- — Hc—c t;.: m—= H-C-C=C + H0
H H
Hlnhﬂyﬁnldln Hydroxide | on removes prntnn Enclats lon
Hydrogens from alpha carbon Resonance Stabllized
2, &, O~y o
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Alkoxlde Anlon
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A proton on the 2™ gipha carbon |ls agein removed by the hydroxide lon forming
mncther anolate lon, which alilowe anothar addition of a banzaldehyds moisculs
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Chemical data
Formula

Mol. weight

Synonyms

C9H8C)4
C.H,(OCOCH,)COOH

180.16 g/mol

2-acetyloxybenzoic acid
2-acetoxybenzoic acid
acetylsalicylate
acetylsalicylic acid
O-acetylsalicylic acid




Physical data

Density 1.40 g/cm3

Melt. point 138-140 °C (-82 °F)

Boiling 140 (decomposes) °C (Expression error:
point Unexpected ( operator °F)
Solubility

in water 1 mg/mL (20 °C)
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Vacuum Distillation Head

Graduated Cylinder
(collects distillate)

i o




. Remove the
boiling flask

Keck Clip

Vacuum Distillation Head

A




. Add mixture ana
reattach boiling
flask
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Vacuum Distillation Head
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