














































































































































































































































































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





































































AIAids

pka p pKa 2 5

pH 1 0

HI ILE OH

pH 7 0

HI IfE

pH 11 0

Han E so
I



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


















































































































































































































































































































































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





































































sp orbital

ME H

sp hybridized

P orbital

sp hybridized

Golden rule
The lone pair is delocalized

electrons into the aromatic

are more system The lone pair needs
stable when to be is a 2 p orbital so N must
delocalized

sp2 hybridized

This is critical to DNA and RNA

structure DNA bases are

aromatic and the NH groups
on the bases are sp and flat



 
































































ON

OFLone pair

pitibital
and available
tomake a base pairsstrong
hydrogen

are flat
becausebond
Nators
are sp





































































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 Rotten Mammal

HzÑMÑHz

In Rotten Fish

Has Rotten Eggs

NRoy Barf



 








































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

EI.EE
No





































































How do we carry out the

following synthesis

EI IT
l
ce

Both of these are

UGLY so they
Time to are ortho pars
call Mr Bi directing How

do we introduce
both of them
meta to each

other



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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Add a
proton

fr

Add a
proton

15

G

a man
also known as

a Diazonium Salt

Nz leaves and is replaced by a variety
of reagents Not response affirms



 Sandmeyer Reaction
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BAD N 2

meta directing fiction

GOOD
ortho para

NHz

directing Nano
HCl

Diazonium
Salt

N2

H2O HBF If
KEN
CUN KI HPO

Br CN I





































































How do we carry out the

following synthesis

EI IT
de

11 84
e

EI EI

102
N

LE B Ye

EI
102
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NH
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NH
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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

749S'dS I Is If PEIssrown
2mg is a
lethal dose
Extra is

0
Means it binds Means it

VERY easy binds to
S Too easy to makeit n.EE
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