

















































































































































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
Acceptors

D





































































MEI
P'orbital

Csp hybridized

OH
P orbital

1
N

sp hybridized

The lone pair is delocalizedGolden rule
into the aromatic it

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

p p

This is critical to DNA and RNA

structure DNA bases are

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



 
































































OK
O

is in an

sp orbitaland available
tomake a
strong are flat
hydrogen

y
becausebond

are sp



 








































orthopara directing
activating

orthoparadirecting
deactivating

metadirecting
deactivating





































































The order in which you add

groups matters

yo

BAD maltreating

102

EI LE EIB
meta

Bra

5 pkwy
oath

Bror tho Pr

EI EI EI
Classic Question As you can see in

the energy diagrams the ring
with the

GOODgroup has a lower energy barrier

so that is the product we see ortho para

BI Eto II
ortho

Eto É EYE
EYE

EIIting





































































How do we carry out the

following synthesis

EI Eyer
de

Both of these are

UGLY so they
Time to are ortho pars
call Mr 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

 

KY N
a

H EH

it

it
































































Add a
proton

fr

Add a
proton

Break
a bond

a
also known as

a Diazonium Salt

Nz leaves and is replaced by a variety
of reagents Not responsible for

mechanisms



 Sandmeyer Reaction
































































HN03
42504

BAD 7N's
meta directing I Yeaton

GOOD
ortho para

NHL

directing Nano
HCl

y

Diazonium
Salt

H2O HBF CHI LIBI Ken
CUN KI HAQ

Br CN I

OHFI.pt





































































How do we carry out the

following synthesis

EI Eyer
de

1 54 Tia
EI EI

102

LE B Nana
HCl

EMELI

102





































































Carbohydrates pentose
hexose

Monosaccharides
5hr6

carbons

and are aldehydes and ketones

A
aldose ketose

Glucose is an aldo hexose

stereochemistry

CHO

Ha ÉSH I Hton
CHIHÉHzOH I
called a

R D Glyceraldehyde Fischer
T projection

dextro
rotatory
t

Like a Teddy Bear

giving you a hug





































































Stereochemistry defines the
different carbohydrates

c 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

That is why they are

called D carbohydrates

































have a hug
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o o n s

o e e o o o

The carbohydrates circled in red are the most
common



 
 
 

O N

O

O

O N

O

O

hν

π  MO

π MO

* π  MO

π MO

*hν absorb (UV)

π  MO

π MO

*

Blue Light = higher energy
Orange light = lower energy

hν fluorescence 
(visible)










































 
 
 

O N

O

O
Polar Solvent Molecule

O N

O

O
Non-polar Solvent Molecule

Stabilization of the 
charged excited state

No stabilization of the 
charged excited state










































 
 
 

π  MO

π MO

* π  MO

π MO

*hν absorb (UV)

hν fluoresce 
(visible)

π  MO

π MO

* π  MO

π MO

*
hν absorb (UV)

hν fluoresce 
(visible)

Larger
Sm

aller

Polar Solvent - the charged excited state is well solvated because the solvent molecules have 
a relatively large molecular dipole that interacts favorably with the charges.  There is a smaller 
energy difference between the ground state and excited state, corresponding to orange light

Non-polar Solvent - the charged excited state is disfavored because it is not well-solvated.  
There is no molecular dipole in the solvent to interact favorably with the charges.This makes 
the charged excited state higher in energy.  There is a larger energy difference between the 
ground state and excited state, corresponding to blue light








































Answer
to the

quiz
question



 







































Solvent polarity































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































