



































































































































Amines Relatively strong bases
and relatively strong
nucleophiles

Major form
R Nitz H R TH present at

neutral
pH 10

pH pH 7

Amines are protonated and positively

charged at neutral pH Very
important in biochemistry






































































































































Aminoacids
HIN LIE OH

pH 1.0

n EkE o

pH 7.0

n EkE o

pH 11.0

n EkE o



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 






































































































































What does this means for
amides

1 The amide group can make

strong hydrogen bonds

2 The C N bond does not
rotate at room temperature

Hydrogen Bond

iiiiii.ie
D



Mi H

H

are
Golden rule
N electrons
are more

stage an
delocalized

This is critical to DNA and RNA

structure DNA bases are

aromatic and the NH groups
on the bases are



 



Our sense of smell is highly sensitive to
certain molecules that are the result
of decomposition of mammal and fish flesh
among other things Not only can we detect
very small amounts of these signal
molecules we are hard wired to be

highly nauseated when we smell them

evolutionary protection to keep us

from eating what might look ok

yet would make us sick

HINNH
H2ÑTÑH

Jun
1

Has

WROH



 

orthopara directing
activating

ortha ting

metadirecting
deactivating



The order in which you add

groups matters
BAD Hefting

402 N 2

EI EI Ehr
meta

Bra UGLY HEIST
Br prortho Pr
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How do we carry out the

following synthesis

EI EM
de



Preparation of Diazoniums, The "Mr. Bill" Reaction

O N ONa

H Cl

+   NaCl

The Mr. Bill reagent

Several Steps

NH2

N N O

H

tautomerization

H Cl

Products
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 Sandmeyer Reaction

iversonb
Pencil



How do we carry out the

following synthesis

EI ET
de
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Products

Nucleophilic Aromatic Substitution

Meisenheimer complex

O O

O
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What you need to know
about electrophilic aromatic

substitution reactions

1 Friedel Crafts alkylations
and acylations

Eh



However some reactions with
harsh conditions will work

EI Hasoy Efts
excess

Toluene

Iventused
in model glue



Carbohydrates

Monosaccharides 5 or 6 carbons

and are aldehydes and ketones

Glucose is an

stereochemistry

HO

Honeson

ÉH20H
Called

R D Glyceraldehyde Fischer

projection



Can I have



Stereochemistry defines the
different carbohydrates

Due to the way carbohydrates
are synthesized in cells
the common carbohydrates

all have the same stereochemistry
as D glyceraldehyde at the
carbon farthest from the

carbonyl aldehyde or ketone

Thatiswhytheyart
called D carbohydrates



 





H3C

O

Products

Acid Catalyzed Hemiacetal and Acetal Formation From an 
Aldehyde or Ketone

H

Key Recognition Element (KRE):

Hemiacetal intermediate

OH3C H

OH3C H

OH3C H

H

O

CH3

H

O

CH3

H

H

OH3C H
































































Ts 0H off
Hey does that thing have a

osylic Acid
hemi in it SWEET

R.EEIophilecHKI j ay
115m p H

HE ÉÉ
Weak Electrophile Mechanism

Make a
D bond

O

Hsc HC
Racemic 3 it Hon Racemic

3

away Racemic

Brj
see

Not stable

H 0

SE Heat
Make a

Her HE bond
Major

III way

Two bonds to 0 act t
gatoms from an sp HE

C atom

Definition of
an acetal



Cyclic Hemiacetals and Carbohydrates 
 

 
 
 
 
 
 
 

 

HO H

O

12345
O

+
O

1
2

3

4
5

1
2

3

4
5

H

OH

H

H

OH

HO
H

O

1234 +1

2
3

4H
O

OH

H
1

2
3

4
O

H

OH

Racemic

Racemic

HO
H

OH

OH

OH

OH

O

123456
O

OH

OH

HO

CH2OH

HO

+
O

OH

OH

HO

CH2OH

HO

1
2

3

4
5

6

1
2

3

4
5

6

H

H

D-Glucose
(open chain form)

O
1

2
3

4
5

O
1

2
3

4
5

β-D-Glucose α-D-Glucose

hEtietals
9

8

1

9

The cyclic form of hemiacetals are stable SWEET

The chelate effect

CEEceta's
19

SWEET

Anomeric
Carbon

This interconversion
is called

mutarotation
I j es e

pI

o H

α D GlucopyranoseB D Glue
e.ee Less stable

Biochemists call
these two forms

one OH is

anomers More stable axial

every group is For Glucose

equatorial α is axial



 
 
 
 
 
  

O O

Furan Pyran

O
HO O

CH2OH

HO
OH

OH1
2

3

4
5

6OH

OHOH

HOH2C

O OH

OH

OH

HO

CH2OH

1

23
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23
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A furanose
A pyranose

P D Ribose B D Glucose

JIpib.fnran.se app elucopyranose

This is called a 7
Haworth projection



 
 
 
  

HO O
CH2OH

HO
NH

OH1
2

3

4
5

6

CH3O

N-Acetyl-D-Glucosamine
(GlcNAC)



 
 

H CH3
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R
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Hemiacetal
(not a stable 

species)

H O

H

H

O
R

CH3
H
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H

H

H O H

O
R

CH3H

O
R

CH3
H

O

R
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O
R
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Acetal product

H O

H
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R O H
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Cyclic hemiacetal
(a stable species)

H O

H

H

O

H

O

H

H

H O H

O

H

O

H

O

R

H

H O H

O

H

O

R

Acetal product
(A glycosidic bond if 
this were a carbohydrate)

H O

H

H O

OH

HO
HO

HOH2C

OH

β-(D)-Glucose

O

OH

HO
HO

HOH2C

α-(D)-Glucose
OH

CHO

H OH

HO H

OHH

OHH

CH2OH Cyclic hemiacetal
(a stable species)

Cyclic hemiacetal
(a stable species)

This can be another sugar!
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1
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3 3

2 2
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CH2OH

HO
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HO
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6

O
CH2

HO
OH

OH1
2
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4
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6

O

HO

B anomer

Carbon 4

If
This is a p 1,4 Glycosidic

Bond

d an omer

Carbon 6

This is an 2 1,6 Glycosidic Bond
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HO
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CH2OH

HO
OH

HO
1
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O
CH2

HO
OH

OH1
2

3

4
5

6

O

OH

Lactose

Maltose

Glucose

Galactose

Glucose

Glucose

B 1,4 Glycosidic
bond

ya
1,4 Glycosidic bond

We can link more carbohydrates
together always at Carbon 1 with
a or p linkages at carbons 23,4 or 6
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What is the difference

They are both polymers
of D Glucose
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OHOH

HOH2C

1’

2’3’
4’

5’ N

N

O

N
H H

O

OH

HOH2C

1’
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OH

NH

O

HO
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NH

HO
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NH
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O
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H

H

CH3

H

CH3

Naloxone

Morphine

Heroin

N

N

O

H

Fentanyl

Mu-Receptor Agonists Antagonist

HO

NH3
O

H
N

O

N
H

Met-enkephalin

H
N

N
H

HO

O

O

S

O

VERY difficult to
synthesizethis
complexring
system

7 9 at's I til trial.PE Issrown
2mg is a
lethal dose
Extra This

0
Means it binds Means it

VERY easy binds toEat is too easy to makeit
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