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Terpenes 
 

 

CH3

H3C CH3
Limonene 

(citrus flavor)

CH3

H3C CH3

α-Terpineol 
(from lilacs, used in 

perfume)

OH

H3C CH3

CH2

H3C OH

(R)-(-)-Linalool
(from lavender, used in 

perfume)

CH3

OH

H3C CH3

(-)-Menthol
(common flavoring from 

peppermint)
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C

C
H

CH2

CH2
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CH2
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Chromic Acid Oxidation of Alcohols

C O H

Products

Summary:

Regiochemistry:

Stereochemistry:

Example:

H2CrO4(R)

 1° Alcohols

R

H

Cr

O

O

OHHOH

OH H

OH H

Cr

O

O

OHHO

OH H

OH

 
Called Jones
Reagent

Croz 1H2O

K2 o tHzsoy

Not it O
responsible R L j c r H
for first HzCroy 17 11
step ChroIicAcid O

Take a proton
awayandbreak
a bond

Not H called a O O
I 11 1responsible R C H geminal R C H Cr

for this I did water reacts it It
step H with aldehyde

will learn H H
next semester

g O

joint'g i R E it
c'r

f H
C Hy carboxylic H
i.b.it Acid H Y t

H
ri OHIO alcohols Carboxylic AcidH
R
a c at 20 alcohols KetoneH

R
R fat 30 alcohols NO REACTION
R

N A

N A

Ketone
I
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A chromic acid like reagent WITHOUT

WATER will stop at the aldehyde when

using a primary alcohol as starting
material

Pyridinian

FYI Cro cee
Inorodromate

PCC

Acid

Nail

a c IET Pain
Remover

2 Propanol

t.de EsmaCarboxylic Acid
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H3C

O

Imine (aka Schiff Base) Products

Formation if an Imine (Schiff Base) From an Aldehyde or 
Ketone Reacting with an Amine

H

Key Recognition Element (KRE):

OH H

NH2H3C

Proton
Transfer*

O

H H

H

Note: this last step might 
actually occur as two steps in 
some cases.

*  "Proton Transfer" refers to a situation in which a proton moves from one part of a molecule to 
another on the SAME MOLECULE.  We do not draw arrows for proton transfer steps because that 
would be deceptive.  In some cases, the same proton may move from one part of the molecule to the 
other directly, but in other cases, solvent molecules may be involved as indicated in the following 
scheme.  To make things even more interesting, the following two steps might even be reversed in 
some cases. Becuase of all the ambiguity, we just write "Proton Transfer" and do not bother with 
arrows.

CH3C

O

H

N CH3

H

H

CH3C

O

H

N CH3

H

H

O

H H

H

O

H

H

CH3C

O

H

N CH3

H

H H

"Proton Transfer"
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Recall
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Make a
bond

phe
Mechanismff

add a

proton

F N n they
is converted
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This is reversible

IF INIT H2O

Other similar reagents react the

same way

µ
OH

CH A
t

CH H H2O
An oxime

NHz

cH5ÉH 420
A hydrazone

2 Amines need

IF IT IF 420

An enamine
2 secondary

Amine
only one

Time capsule
H atom enamines are

great nucleophiles





































































Conversion of ketone and
aldehyde C o

groups
to CHz

Inacid

Clemmensen Reduction you are not

responsible for
Relatively harsh the mechanism
conditions

CHz E CH CH CHCH

Strong acid
cannot be used
with acid sensitive

groups like 3

alcohols they
dehydrate to
give alkenes





































































Inba.se

Wolff Kishner Reduction

CH E CH CH CHICH

Used when there are acid
sensitive groups on a

molecule

VERY COOL MECHANISM



H3C

O

Products

Wolff-Kishner Reduction of an Aldehyde or Ketone

CH3

Key Recognition Element (KRE):

OH H

NH2H2N

O

Imine formation 
mechanism

Several steps

H

O H

Resonance Stabilized Anion

OH H
































































4h3
HE Cy

It
Take a

protonaway

HG H CH pits
HC CFHG Ch N HttpAdd a 11

HE protonin
in H Hey

Take a
proton
away

He H Break
He H

Fond
Hc

CHE CyI WINH E H ix a gas

Add a

proton

cha group where a c It
there was a H H Ecarbonyl of a

ketone or aldehyde
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MAMAN

may
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Take a

4

A Pity

Add a
proton

Take a

proton away

A Add a

proton

CH where

there was



O

NH2-NH2
KOH

Eek! Don’t 
bite my 

head off!
































































































Putting these oxidation and
reduction reactions to work

in synthesis

EYE
Ketone NHL NHz Alkane

Alcohol KOH

p8
or 1 NaBHy

2 H2O
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Terminal Alkyne Hydroboration

1. (sia)2BH

Example:

Summary:

Regiochemistry:

Stereochemistry:

C C HH3C

BH

H3C CH3

CH3

CH3

H3C

CH3

(sia)2BH

H

Products

transition state

2. H2O2 / HO

(Chemist opens 
flask and adds 
new reagent)

Keto-enol
tautomerization

2. H2O2 / HO






































































































He II
0

HE
H Bk

YEHHE it
HE

O the co is on the
CH Chad H C on the end

non Markovnikov
The Sia Blt reacts so the B atom

attaches to the C atom on the end The four
membered ring transition state make both bonds

simultaneously 2.4202 1 8 7 enol keto
non Markovnikov
N A

3 2 I
H

O




MILE form


