


 

 























































































































































































































































Corn starch cheap polymer
of α D Glucose

Converted to a D Glucose

monomers using
2 enzymes

1 a Amylase takes starch

polymer and makes smaller
chains

2 Gluco amylase converts the
shorter claims to D glucose
monomers

3 Some of the D Glucose is converted

to D Fructose using xylose
isomerase








































































































































Final high fructose corn

syrup

55 D Fructose 4590 D Glucose

This is intended to mimic bee honey

38 690 D Fructose 30 890 D Glucose

51490 Sucrose
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In RNA and DNA

RNA DNA

artiste

priest

issuing
D Ribose

OD eyribose

The aromatic

base is linked to the D ribose or

D 2 deoxyribose through
aglycosidic bond








































































































































Lipids Biological molecules that
are not soluble in

water

Triglycerides Fats and oils

urine MOH

messing HO OH

mungot Glycerol

Esters

HOIMMM
Stearic Acid 18 o

HORNY Fatty

Linoleic Acid 18 2
Z Acids

I







































































































Steroids Rigid multiring
structures that are

important signals
Bind to specific
receptors that cause

many genes
to be

turned on or off

rigid structure ensures

high degree of specificity
for these critical functions

Fte













































































Phospholipids Make up cellular

membranes











































































Phospholipid membrane bilayers The Z

double bonds and cholesterol combine
to make the membranes fluid enough
to operate effectively

e








































































































































so what holds membranes together

The fatty acid chains are not soluble
in water The strong hydrogen bonds in
water prevent the alky chains from

dissolving into the water Only things
that can interact stryl with polar water
molecules dissolve in water To break

up water water hydrogen bonds a

mole rule must be charged and or be

capable of strong hydrogen bonds
Like likes like key rule of

solvents

The alky chains cannot interact
with water so they must therefore

associate together provinding the driving
force to hold membranes together



Prostaglandins anotherimportantlipid

02H

CHzProstaglandingeneral formula 20

carbonsKey
mediator

of inflammation
and immunity
swelling
vasodilation
suppresses
F Cell

responseEx

CO2H

CH3

equivOHPGE2
Enhances pain
and causesfeverSpeedshealingof boneInduces uterine

contractionsAllof these are local effects as

opposed to steroids that have more

systemic
effectsProstaglandins

are synthesized
when needed not stored



Important medication involving
prostaglandins

AspirinCOLHArachidonic

AcidAspirin
inhibits

thisAnenzyme

calledSo do other non steroidal

anti inflammatorydrugscyclooxygenase
COX Aleve

Advil
Motrin
Celebrex

NSAIDS

CO2H

CH3

00HUnstable

intermediateImmediately
converted to

other prostaglandins
that

control variousimportantfunctionsinvolved with
inflammation pain fever



Solid Phase Peptide Synthesis 
 
 

 

POLYMER
BEAD O

NH2

O

R

HO
N
H

Prot.Grp.

O

R'

PyBOP

POLYMER
BEAD O

H
N

O

R

N
H

Prot.Grp.

O

R'

Wash beads with solvent

Add base to remove protecting group

POLYMER
BEAD O

H
N

O

R

NH2

O

R'

Wash beads with solvent

Add base to remove protecting group

PyBOP HO

H
N

Prot.Grp.

O

R"

POLYMER
BEAD O

H
N

O

R

N
H

O

R'

NH2

O

R"

Repeat as necessary then remove from resin.  Can add up to 100 amino acids this way.
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overall an
Lefing electrophile
Group

REALLY
Good
Leaving
Group

NG ile

e

is

bond
drives

itÉe Just like the

Wittig reaction



 
Solid Phase Synthesis of DNA 

 
 

 

POLYMER
BEAD O

O BASEHO

O
BASE'

O

OProt.Grp.

P
(iPr)2N O

CN

POLYMER
BEAD O

O BASE

O
BASE'

O

OProt.Grp.

P
O O

CN

POLYMER
BEAD O

O BASE

O
BASE'

O

HO

P
O

Mix then wash beads

Add I2 to oxidize P atom
Wash resin
Remove protecting group

O

O


































































































































Good

EEG
GEtophile



How does mother nature make

C C bonds ENOLATES

HS
ominus

0thetaHbeginmatrixNHendmatrix

OH
OH

Coenzyme AleftCoAright theta0P0
otheta

Thio esters more reactive than esters s R is a

better leaving group more stable anion
than O

R.Fromfood

CH2OH Other
Productsseveralto

H
ATP

enzymereactionsOH

GlucosePyruvateenzymesenzymes

SCoA

Malonyl CoASCoAAcetyl
CoABothare thioester

These are used to make C C bonds
in a reaction catalyzed by an

enzyme that resembles a Claisen



A

thioesterHSCOASCoA
Acetyl

CoAACPEnzymeHSACP
Acyl Carrier

ProteinEnzymeACPCoAS
Malonyl CoA

COASHACP
SAnenolate

vC

OACP

EnzymeEnzymeEnzymeACP

SAnalogoustoNew C C
bondaClaisen

Condensation



EnzymeACPSACP

SEnzymeThesubstrate is
handed off from
one enzyme toanotherAnalogous

to 1NaBH42H2ONADPHor
H2Pd0biological reducing

agent
v

H

OHEnzymeACPSACPSEnzyme

SwapEnzymeEnzymeAnalogous
to H

heatDehydrationEnzymeACP

S.ACPS.Enzyme
SwapEnzymeEnzymeAnalogous

to H2Pd.NADPHbiologicalreducing
agent

ACP
S.Enzyme



HSEnzymeACP
S.Enzyme

SwapEnzymeACPACP

SvThiswhole cycle of
a Claisen reduction
dehydrationand reduction
continues 6 more

times

ACP

SEnzymeOverall
Process

Acetyl CoA

OH 7CO27 Malonyl CoA
Palmitic acid
a 46 fatty acid

14 NADPH



Major Take Home Lesson

The chemistry of

biologicalsystemsresembles the

chemistry we have learned

You are now well prepared
to crush biochemistry




