· Measurement:
· Equator to north pole= 10,000 km ( the basic of the meter)
· Distance to the moon is like 10x around the earth
· Distance to nearest planet is 100x more than to moon 
· Distance to geostationary satellite is 4x around the earth 
· Distance to photo/weather/satellite and space lab is about 1/100 of this
· 40,000 circumference of the earth
· Water:
· Hydration: interaction of water molecules w/ molecules of another substance
· Molecules in solution of water
· Solubility:  the ability of a solvent to interact with a solute more strongly than solute particles interact with each other
· Polar due to electronegativity- oxygen dipoles being stronger and pulling electrons away from the hydrogen 
· Hydrogen bond intramolecular cohesion  increases melting point 
· Synthetic Rxn (anabolic )- involve removal of water 
· Break down Rxn ( catabolic)- involves addition of water 
· Hydrophobic: substances that cannot hydrogen bond with aqueous environment
· Hydrophilic: substances that can hydrogen bond with aqueous environment 
· Amphiphilic or amphipathic: molecules with both hydrophobic and hydrophilic groups
Everything in the body can be put into these two groups:
1. The hydrophilic compartments ( blood, cytosols)
2. The hydrophobic compartments (fat, membranes) 
Coulomb’s law: 
		
· F= the force (repulsion) btw 2 charges 
· Separated by a distance R
· D- dielectric constant, which measures the capacity of a solvent to separate and to stabilize charged molecules 
· Ability to keep opposite charges apart
· Non-polar solvent:
· D is low= opposite charges attract each other so strongly  they form a salt
· Polar solvent
· D is high= weaker forces btw ions in water 
· Permits  significant quantities of the ions to remain separated 
· Very polar solvent ↑ Dielectric constant 
· Water is essential for the stability and the function of biomolecules
· The outside polar group makes H-bonds and forms a cage of hydration of immobilize water
· Known as biological water or bound water
· Lay summary: a “positivish” hydrogen will make a hydrogen bond with an electron pair “donor”

· Carbon carbon ruler:
· From the middle of one to another= 0.15 nm
· Hydrogen is shorter
· Iodine is huge ( use 3x or 2x the carbon bond)
· Gas pressure/ concentration: 
· 1Atm= 760 mm Hg= 10 m H20= 15 psi
· 0.20 of oxygen in 1 Atm 
· 0.1 of oxygen in 0.5 Atm
· Without adaptation man can not survive on top of Mt. Everest=8,000=0.3 Atm=height of a jet liner=0.06 Atm O2
· Man start being affected it at 0.5 Atm air= 18,000
· Max O2 concentration humans can tolerate= 2Atm 
· Breathing pure oxygen 10m underwater will pass out in 30 min
· Osmotic pressure:
· The  difference in the concentrations if the two solutions generated an osmotic pressure which causes a net transport of solvent molecules towards the more concentrated solution
· External pressure π must be applied to prevent the movement of solvent 
· Osmotic pressure equation:  π=cRT
· C= concentration 
· R- gas constant 
· T- temperature in kelvin
· Plasmolysis: shrinking of cells due to cell put into too high []
· Hypertonic: greater osmotic pressure than that found in the cell 
· Normal osmotic pressure in ur body 300 mOsM=150 mM KCl= 150 K + 150cl
· Dissociation 
· Kd- is the dissociation constant of water = 10-14
· Kd=[H+][OH-=10-14
· Neutral- [H+]=[OH-]=10-7
· Dissociation: the ionization of a substance in aqueous medium. Called electrolytes 
· Basic, solvent, temp(↑)  ionization will ↑
· Our bodies have a tiny [H+]
· pH=-Log[H+]
· acids and bases
· acids- if it increases [H+] of a solution : it must be a substance which releases H+ or accepts OH-
· base- if it decreases [H+] of a solution: it is thus a substance which accepts H+ or releases OH-
· pKd=-LogKd
· Log (2)= 0.3!!!!
· Henderson- Hasselbach equation:
· pH=pK + log ([A-]/[HA])
· is ratio =1= log (1)=0 and pH=pK
· if we add [H+]
· [A-]- [H+]
· [HA]+ [H+]
· A buffer is a compound that has a pK close to the pH that you would like to work at and a concentration that is sufficiently high to compensate for any extra H+ or OH- that you have accidently introduced into ur solution 
· 1) I is the ratio that us least affected when u add a # to the denominator and subtract the same number from the numerator ( and vice versa)
· 2) a small addition of acid or base will affect the pH the least when the pH=pK

· Structural isomers: have the same chemical formula but differ in their structure
· Stereoisomers: have the same chemical formula but differ in the orientation of their atoms in space
· Conformations: various arrangements in space obtained by rotating an atom of a group around a bond or by twisting the molecule   (without breaking bonds)
· Configurations: various arrangement in space obtained by changing the points of attachment of chemical groups (bond must be broken to change configuration)
· Enzyme required
· Molecular asymmetry: when the arrangement of identical substituents is such that the molecule and its image in a mirror are not superposable images are diff structures
· Enantiomers:  contain oner or more chiral centers, all opposite chirality, one is D the other L, enantiomers are non superposable mirror images
· Diastereoisomers: not mirror images of each other, not all centers of opposite chirality
· Epimers: diastereoisomers in which one center is of opposite chirality 
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· Horizontal bond:  point towards u
· Vertical lines: point away 
· If R group is down- point hand upward
· If R group is up – point to the page
· Racemic mixture- both isomer in equal concentrations


· Sugars:
· Have no charge 
· The brain requires constant supply of glucose
· Blood glucose-5mM
· Blood volume 51L
· Aldehyde=> aldose
· Ketone=>ketose
· D and L: the chiral center that is FURTHEST AWAY FROM THE OXIDIZED END [image: ]
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Know the bold ones
Glucose: it’s the SOS molecule 
Manose: epimer of D-glucose at first chiral (turn the nose)
Galactose: epimer of D-glucose at last chiral center (turn the toes)

[image: ]the ketone form of glucose

Pyranose: 6 atom ring sugar
	Carbon 1 b/c chiral
Apha- OH, down ( C1 OH is on the side of the ring opposite to carbon 6) but same orientation 
Beta- OH, up 
The chiral (C1) is called the anomeric carbon and the two isomers are called anomers
Aldose with an oxidized C1 aldonic acid
Manose manioc acid
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Glycine, alanine, valine, leucine, isoleucine
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